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Abstract

Gloeocantharellus has an amphi-Pacific distribution, with five known neotropical species. Gloeocantharellus corneri was 
the only species in the genus recorded from brazil. a new species, Gloeocantharellus aculeatus, was collected in the atlantic 
Forest in the states of espírito Santo and Santa Catarina of brazil, and is described based on morphological and molecular 
characteristics. It is distinguished from other species in the genus by the orange to salmon pileus with slightly fibrillose mar-
gin, squamulose to pulverulent stipe, and aculeate basidiospores. The results of molecular analyses show that G. aculeatus 
is a distinct species and is closely related to G. corneri and G. echinosporus.
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Introduction

Gloeocantharellus (Gomphaceae, Gomphales) was proposed by Singer (1945), who based the genus on the presence 
of gloeocystidia, warty spores and lamellae with venose reticulation, and designated Gloeocantharellus purpurascens 
(hesler) Singer as the type species. Corner (1969) reviewed the morphological characteristics and the phylogenetic 
relationships of Gloeocantharellus with closely related genera and proposed new combinations and new species for the 
genus. Since then, only a few taxonomic studies (Petersen 1971; Joseph & Manimohan 1998; Giachini 2004; vasco-
Palacios & Franco-Molano 2005; deng & Li 2008; Giachini & Castellano 2011) have focused on the genus. Currently, 
the genus includes species with an agaricoid-gomphoid habit, decurrent lamellae, ornamented spores, and the presence 
of many gloeoplerous hyphae and gloeocystidia (Giachini 2004).
 Presently, Gloeocantharellus (Giachini & Castellano 2011) comprises 11 species and has an amphi-Pacific and 
mostly tropical distribution, with records from the Neotropics (South america), holartic (North america), Paleotropics 
(mostly Southeast asia) and australian regions (oceania). until recently in brazil there were only two records for the 
genus, both identified as G. corneri (Singer) Corner and collected in the atlantic Forest in rio de Janeiro (Singer 1961) 
and Paraná (Watling & de Meijer 1997).
 due to shared morphological features, Gloeocantharellus is considered as a part of Gomphus s.l., together with 
Gomphus Pers., Phaeoclavulina brinkmann, and Turbinellus earle. Giachini et al. (2010), with molecular analyses 
using nuclear (nuc-LSu rdNa) and mitochondrial (mit-SSu rdNa and mit-atp6 dNa) markers, proposed its 
phylogenetic relationships among Gomphales, Geastrales, hysterangiales and Phallales (subclass Phallomycetidae). 
In this study, Gloeocantharellus was found to be monophyletic and sister to Gomphus, Gautieria vittad., Ramaria Fr. 
ex bonord. subg. Ramaria, Ramaria subg. Laeticolora Marr & d.e. Stuntz, and Turbinellus.
 The present work describes a new species of Gloeocantharellus from the atlantic Forest of brazil, based on 
morphological and molecular analyses.
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Material and methods

Morphological data:—Fieldwork was conducted during the rainy season (January and december 2012) in atlantic 
Forest in Lagoinha do Leste Municipal Park, Florianópolis, in southern brazil (27°46’43”S, 48°29’51”W), and the 
augusto ruschi biological reserve, Santa Teresa, espírito Santo, in southeastern brazil (19°54’19.6”S, 40°34’8.2”W). 
Macro- and micromorphological analyses were conducted with traditional methods used to describe mushrooms 
(Largent 1986; Largent et al. 1977). Color codes were based on the online auction Color Chart (kramer 2004). all 
microscopic observations and measurements were made in 3% koh and Congo red with an optical microscope 
(olympus CX22Led oM). Microscopic illustrations were made using a drawing tube mounted on a Nikon Labophot-2 
oM. basidiospore measurements were based on 30 profile basidiospores per specimen, and excluded the apiculus and 
ornamentation. The following abbreviations were used for the basidiospore measurements: ( X  = arithmetic average) 
(Q  = arithmetic average of ratio length/width). This work follows Stalpers (1996) and the resupinate russulales 
species database (http://www.cbs.knaw.nl/russulales/) for the terminology used to describe basidiospore shape, which 
is based on the  value and symmetry. For scanning electron microscopy (SeM) of the basidiospores, hymenophore 
fragments were removed from dried material, mounted on aluminum stubs using carbon adhesive tabs, coated with 
30 nm of gold, and examined with a JeoL JSM-6390Lv SeM operating at 10 kev. The SeM analysis was conducted 
at the Laboratório Central de Microscopia eletrônica at the universidade Federal de Santa Catarina (brazil). voucher 
specimens were deposited in FLor and herbarium abbreviations follow Thiers (continuously updated).
 Genomic DNA extraction, PCR and Sequencing:—Genomic dNa was extracted from dried material using a 
modified CTab extraction method (romano & brasileiro 1998) or a Magnex dNa kit, following the manufacturer’s 
protocol adapted to fungi. dNa sequence data were obtained from two loci: the internal transcribed spacer of ribosomal 
nuclear dNa (nrITS) and aTPase subunit 6 of mitochondrial dNa (mit-atp6). The nrITS and mit-atp6 regions were 
amplified using primers ITS8F and ITS6r (dentinger et al. 2010) and atp6-2 and atp6-3 (kretzer & bruns 1999), 
respectively. PCrs were performed using abM® mix following the protocol recommended by the manufacturer. 
The dNa was amplified using a thermocycler, according to the cycle parameters described in dentinger et al. (2010) 
for nrITS and kretzer & bruns (1999) for mit-atp6. PCr products were purified using PeG (polyethylene glycol; 
Sambrook et al. 1989). Sequencing was performed with a bigdye Terminator 3.1 Cycle Sequencing kit following 
manufacturer procedures, using the same primer pairs cited above, at Fundação oswaldo Cruz (Fiocruz), Minas Gerais 
State, brazil. The generated sequences and their respective chromatograms were manually checked and edited with 
Geneious 6.1.8 (kearse et al. 2012).
 Phylogenetic analyses:—Specimens and Genbank accession numbers used in this study are shown in Table 
1. eleven sequences of nrITS and 16 of mit-atp6, from Genbank and generated in this study, and representing 12 
putative species (including the outgroup), were used to construct two distinct datasets. dNa sequences were aligned in 
MaFFT v7 (katoh & Standley 2013) following the G-INS-I and Q-INS-I criteria for the mit-atp6 and nrITS datasets, 
respectively. Sequences were then manually corrected using the software MeGa 6.06 (Tamura et al. 2013). Indels 
present in the nrITS dataset were recoded as binary characters according to the “simple indel coding method” (SIC, 
Simmons & ochoterena 2000) implemented in SeqState (Müller 2005). The resulting binary characters were joined 
in the final matrix as distinct partitions. The final alignments (as well the final topologies) were logged in TreebaSe 
(http://www.treebase.org/treebase/index.html) under Id19141. The final nrITS, including the recoded indels, and mit-
atp6 alignments had lengths of 747 and 686 characters, respectively. New sequences generated for this work were 
included in Genbank (Sayers et al. 2009).
 Maximum Likelihood (ML) and bayesian Inference (bI) methods were applied to the two datasets, which were 
divided into three partitions for nrITS (ITS1/2, 5.8S and indels) and according to codon position for mit-atp6. The 
best model of nucleotide evolution for each nucleotide partition was determined using bIC (bayesian Information 
Criterion) with the software jModelTest v2.1.6 (Guindon & Gascuel 2003; darriba et al. 2012). ML analyses were 
performed using raxML v. 8.2.4 software (Stamatakis 2014) available on the CIPreS portal (Miller et al. 2010, 
http://www.phylo.org/). The analysis first involved 100 ML searches, each starting from one randomized stepwise 
addition parsimony tree, under a GTrGaMMa model (estimating the proportion of invariant sites only for the 
nrITS dataset, according to the calculated models), with all other parameters estimated by the software. To assess the 
reliability of the nodes, multi-parametric bootstrapping replicates under the same model were computed, allowing 
the program halt bootstrapping automatically with the autoMre option. The bI was performed with the software Mr. 
bayes 3.2.6 (ronquist & huelsenbeck 2003) implemented with the CIPreS Science Gateway 3.1 (Miller et al. 2010). 
bI was implemented using two independent runs, each starting from random trees, with four simultaneous independent 
chains, and performed 10,000,000 generations, keeping one tree every 1000th generation. Four rate categories were 
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used to approximate the gamma distribution. of all trees sampled, 20% were discarded as burn-in and checked by 
the convergence criterion (frequencies of average standard deviation of split <0.01) with Tracer v.1.6 (rambaut et 
al. 2014), while the remaining were used to reconstruct a 50% majority-rule consensus tree and to estimate bayesian 
posterior probabilities (BPP) of the branches. A node was considered to be strongly supported if it had a BPP ≥ 0.95 
and/or BS ≥ 90%, while moderate support was considered when BPP ≥ 0.9 and/or BS ≥ 70%. Gomphus clavatus (Pers.) 
Gray was defined as the outgroup based on a previous study that recovered it as a sister group of Gloeocantharellus 
(Giachini et al. 2010).

TABLE 1. Species, vouchers and accession numbers used in the phylogenetic analyses.
Taxon Voucher Genbank accession number

nrITS mit-atp6

Gloeocantharellus aculeatus FLor47977 ku884895 ku884887

Gloeocantharellus aculeatus FLor49692 ku884896 ku884888

Gloeocantharellus aculeatus FLor59113 ku884897 ku884889

G. corneri FLor47978 ku884898 ku884890

G. echinosporus CGe16040 - ku884891

G. echinosporus CGe16041 ku884899 ku884892

G. novae-zelandiae Pdd44960 - aY574809

G. okapaensis CGe16046 ku884900 ku884893

G. pallidus bPI54917 - aY574815
Gloeocantharellus papuanus nom. nud. PerTh4549 - aY574810

Gloeocantharellus persicinus GdGM21480 eu118161 -

G. purpurascens Tub19102 - kF147737

G. purpurascens TeNN14265 - aY574824

G. purpurascens TeNN12793 - aY574823

G. purpurascens TeNN60053 aY872281 -

G. purpurascens reh 6904 ku884901 ku884894

Gloeocantharellus sp. 1 oSC122875 - dQ218903

Gloeocantharellus sp. 2 Th8525 kT339202 -

Gomphus clavatus - dQ365637 -

Gomphus clavatus oSC97616 - aY574807

Results

Molecular Phylogenetic Analyses:—Seven sequences of nrITS and eight of mit-atp6 were generated in this study. The 
aligned nrITS and mit-atp6 data matrix consisted of 628 and 686 nucleotide positions, respectively. The best models of 
nucleotide substitution estimated for each partition in the datasets were the following: hkY+G, F81+G and TrN+G for 
the first, second and third positions of mit-atp6, respectively, and TrNef+I and k80+I for ITS1/2 and 5.8s, respectively. 
only the topologies from the bI analyses are exhibited, while both bPP and bS values are shown (Fig. 1, 2).
 The ML and bI analyses based on mit-atp6 (Fig. 1) generated trees with a few distinct topologies. The ML tree 
showed that G. corneri is more related to G. echinosporus, while in the bI G. corneri clustered with G. aculeatus. 
both arrangements are, however, not significantly supported. Gloeocantharellus pallidus, G. novae-zelandiae and 
G. papuanus nom. nud. arise as early branches in the trees. Two other clades are formed by the remaining species. 
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The clade including G. purpurascens was strongly supported (bPP=1; bS=100). Gloeocantharellus okapaensis and 
Gloeocantharellus sp. 1 are shown as sister taxa of G. purpurascens. The brazilian specimens clustered in a clade that 
included G. aculeatus with G. corneri as a sister branch. Gloeocantharellus echinosporus is a sister group of the brazilian 
specimens, with a high support value (bPP=1; bS=100) for both mit-atp6 and nrITS analyses. both the nrITS and the 
mit-atp6 analyses presented phylograms with similar topologies. The nrITS analyses (Fig. 2) resulted in two main well-
supported clades (bPP=1; bS=100). The first clade includes G. purpurascens, G. okapaensis, Gloeocantharellus sp. 
2 and G. persicinus. The second clade comprises G. aculeatus, G. corneri and G. echinosporus, a result that was also 
retrieved in the mit-atp6 analyses. The phylogenies presented in Figs. 1 and 2 show that the molecular nrITS (bPP=1; 
bS=100) and mit-atp6 (bPP= 0.98; bS=78) sequences, of the three specimens of G. aculeatus, were recovered with 
significant support and were distinct from other known Gloeocantharellus species.

FIGURE 1. Fifty-majority rule consensus tree from bayesian Inference (bI) of Gloeocantharellus, based on dataset of 16 mit-atp6 
sequences. bayesian posterior probability above 0.7 and bootstrap values above 50% are shown.

FIGURE 2. Fifty-majority rule consensus tree from bayesian Inference (bI) of Gloeocantharellus, based on dataset of 11 nrITS sequences. 
bayesian posterior probability above 0.7 and bootstrap values above 50% are shown.

Taxonomy

Gloeocantharellus aculeatus Linhares, daniëls & M.a.Neves sp. nov. (Figs. 3, 4, 5)
Mycobank: Mb 816104
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FIGURE 3. basidiomata of Gloeocantharellus aculeatus in the field. A. FLor 59113 (by a.C. Magnago); B. FLor 47977 (by M.a. 
Neves). (bar = 2 cm).

diagnosis:—basidiomata light salmon to dark orange; lamellae pale cream, forming longitudinal striae on stipe apex; basidiospores 
9.0–10.5 × 5.0–6.0 μm, hyaline to light brown, aculeate; basidia with 2–4 sterigmata; gloeocystidia lanceolate to subventricose; 
pileipellis as an ixocutis; context with clamped hyphae. Similar to Gloeocantharellus echinosporus but differing in the wrinkled 
basidiospore surface with rounded aculei.

etymology:—“aculeatus” refers to the aculeate ornamentation on the basidiospores.
holotype:—braZIL. Santa Catarina: Florianópolis, Pântano do Sul, Lagoinha do Leste Municipal Park trail, 27°46’43”S, 48°29’51”W, 

04 January 2012, F.T.F. Linhares 18 (FLor 47977).

description:—Pileus 35–75 mm diam., plane, sometimes with slight depression in center, margin plane to decurved 
and entire; surface dry, smooth to velutinous and dark orange (oaC756 to oaC631) at center, slightly fibrillose 
and light salmon to light orange (oaC632 to oaC634) towards margin; context 1–2 mm thick, soft, spongy, white. 
Lamellae deeply decurrent, close, sometimes bifurcate and slightly intervenose, smooth to slightly fimbriate at edges, 
pale cream (oaC815 to oaC816), sometimes extended to stipe apex forming pinkish longitudinal striae up to 12 
mm long; lamellulae present. Stipe 50–80 × 8–17 mm, central, solid, terete to slightly compressed, equal to clavate-
bulbous, base obtuse and sometimes tapered and bent; surface pulverulent, cracking irregularly and exposing context 
toward base when mature, pale salmon to light orange (oaC619 to oaC631 or oaC682) over entire surface when 
immature, lighter salmon to lighter orange (oaC578 to oaC696) basally when mature; context soft, spongy, white. 
basidiomata becoming purplish brown (oaC526 to oaC640) where bruised.

 Basidiospores (8.5–) 9.0–10.5 (–11.0) × 5.0–6.0 µm ( X  = 9.43 × 5.50 µm) (Q  = 1.73), ellipsoid to narrowly 
ellipsoid, thick-walled (<2 µm), hyaline to light brown in h2o, IkI-, cyanophilic, strongly ornamented with 
ornamentation up to 2 µm, aculeate under oM; ornamentation with apically rounded aculei, ventricose, sometimes 
somewhat tuberculate, with outgrowths eventually connected at base and wrinkled surface between them under SeM; 
apiculus 1–2 µm, hyaline. Basidia 45–75 × 10–16 µm, clavate, deeply tapering towards base, hyaline, with 2–4 
sterigmata up to 8 µm long. Gloeocystidia on the sides and margin of the lamellae, 43–142 × 4–12 µm, subventricose, 
cylindrical to lanceolate with obtuse to subacute apex, deeply tapering and often becoming sinuous towards the base, 
thin-walled; hyaline and without content when young, then with refringent yellowish brown and densely granular 
content when old; base inserted in subhymenium or in lamellar trama, rarely protruding above the hymenium. hyphidia 
17–40 × 2–5 µm, filiform, sinuous, inconspicuous, scattered in hymenium. Generative hyphae clamped through all 
parts of basidioma and basal mycelium. Gloeoplerous hyphae with refringent or granular content, sinuous, sometimes 
branched, 2–10 µm diam. Lamellar trama partially to completely gelatinized, composed of hyphae 2–10 (–16) µm 
diam., interwoven, sometimes slightly inflated, mediostratum with subparallel hyphae and some hyaline gloeoplerous 
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hyphae. Pileipellis an ixocutis composed of hyphae 2–5 µm diam., loose, interwoven, sinuous, thin-walled, sometimes 
with granular content. Pileus context with hyphae 4–36 µm diam.; context hyphae interwoven, thin-walled becoming 
slightly thick in some parts, often inflated, hyaline, intermixed with some gloeoplerous refringent hyphae. Stipitipellis 
a trichodermial palisade on the pulverulent portions, with thin-walled hyphae 3–8 µm diam.; gloeoplerous elements 
present as pseudocaulocystidia. Stipe context with hyphae 2.5–9 µm diam., which are parallel, thin-walled to slightly 
thick-walled, hyaline; some gloeoplerous hyphae present. Basal mycelium composed of hyphae 2–5 µm diam., which 
are interwoven, slightly thick-walled, hyaline; gloeoplerous hyphae scattered; cysts 11–20 × 8–18 µm, globose to 
amorphous, with granular content, sometimes with bipyramidal crystals up to 1 µm wide.

FIGURE 4. Microcharacters of Gloeocantharellus aculeatus (FLor 47977, holotype). a Pileipellis; b Pileus context; c basidiospores; d 
basidia; e Gloeocystidia; f hyphidia; g basal mycelium; h Stipitipellis. (bar = 10 µm). drawings by P.P. daniëls

 habit, habitat and distribution:—Solitary to scattered, sometimes forming fairy rings. brazil, atlantic Forest 
(espírito Santo and Santa Catarina states).
 Specimens examined:—braZIL. Santa Catarina: Florianópolis, Pântano do Sul, Lagoinha do Leste Municipal 
Park trail, 27°46’43”S, 48°29’51”W, 04 January 2012, F.T.F. Linhares 18 (FLor 47977—holotype); espírito Santo: 
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Santa Teresa, augusto ruschi biological reserve, Waterfall trail, 19°54’19.6”S, 40°34’8.2”W, 04 december 2012, A.C. 
Magnago 507 (FLor 49692); road near Casa da Pedra, 05 december 2012, A.C. Magnago 524 (FLor 59113).

FIGURE 5. Gloeocantharellus aculeatus: basidiospores (SeM). A. FLor 49692; B. FLor 59113. Photos by F.T.F. Linhares

 additional specimens examined:—Gloeocantharellus corneri: braZIL. Paraná: Piraquara, Morro do 
Canal, 25°30’55”S, 48°58’53”W, 12 November 2010, M.A. Neves 750 (collected by P. Santos) (FLor 47978); G. 
echinosporus: MaLaYSIa. Sabah (N-borneo): Mt kinabalu N.P., 14 april 1964, RSNB 8275 (CGe 16040); PaPua 
NeW GuINea. Morobe: bulolo district, Manki, 22 March 1972, horak 72-266 in ZT; SINGaPore. Central region: 
bukit Timah, 19 august 1939, Corner s.n. (CGe 16048—holotype); SoLoMoN ISLaNdS. kolombangara, 23 
august 1965, RSS 1028A (CGe 16041); G. okapaensis: PaPua NeW GuINea. okapa: 11 october 1960, Corner 
s.n. (CGe 16045—holotype, as Gomphus okapaensis); SoLoMoN ISLaNdS. San Cristobal: July 1965, RSS 731 
(CGe 16044); kolombangara: 23 august 1965, RSS 1028B (CGe 16046).
 remarks:—Gloeocantharellus aculeatus is macromorphologically characterized by the orange to salmon color of 
the pileus with plane to slightly depressed shape and slightly fibrillose margin surface, the cream color of the lamellae 
that form longitudinal striae on the stipe apex, and the squamulose to pulverulent stipe. The basidiomata become purplish 
brown after a few minutes when bruised, which is a common characteristic in the genus. Micromorphologically, the 
basidiospores have aculeate to tuberculate ornamentation with a wrinkled surface between the outgrowths (this last 
feature can only be seen under SeM). Gloeocantharellus aculeatus is also characterized by its clavate basidia that 
are deeply tapered at the base, stipitipellis trichodermial palisade with caulocystidia, and subventricose to lanceolate 
gloeocystidia present throughout the hymenium. The immature hyaline gloeocystidia could be mistaken for another 
type of cystidia in the hymenium, but the content of gloeocystidia changes during maturation (Stalpers 1996). The 
presence of a robust basidioma, decurrent lamellae, ornamented basidiospores, gloeocystidia and gloeoplerous hyphae 
make it a species of Gloeocantharellus. The pattern of basidiospore ornamentation has never been recorded for the 
genus; the basidiospores of most other species have a verrucose to warty ornamentation.
 Gloeocantharellus aculeatus is morphologically similar to Gloeocantharellus echinosporus Corner (Corner 
1969). both species have a robust basidioma, orange-pink pileus, bifurcate and slightly intervenose lamellae that are 
cream colored and attenuate on the stipe apex forming ribs, yellowish to pinkish stipe with pulverulent surface, almost 
the same sized basidiospores, and gelatinized pileipellis. however, the type of G. echinosporus does not have hyaline 
cystidia (even though hyaline cystidia have been observed in one specimen from Papua New Guinea, horak 72-266 
in ZT), and has ellipsoid to subfusiform basidiospores with echinulate ornamentation (Corner 1969). The distinct 
basidiospore ornamentation patterns between the two species can be observed under oM, which are more remarkable 
under SeM (Fig. 6) where the ornamentation of G. echinosporus has very acute apices. The distribution of the two 
species is also very distinct because G. echinosporus is known only from Southeast asia and oceania.
 a pileus with an orange-pink color and dry surface is frequent in species of Gloeocantharellus, such as G. dingleyae 
(Segedin) Giachini, G. novae-zelandiae (Segedin) Giachini, G. okapaensis (Corner) Corner, and G. purpurascens. 
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however, all of those species have basidiospores with verruculose to verrucose ornamentation and lack a gelatinized 
pileipellis (Corner 1966; Corner 1969; Petersen 1971; Segedin 1984). Gloeocantharellus uitotanus, from Colombia, 
has a gelatinized pileipellis, but possesses a reddish brown pileus and verruculose basidiospores (vasco-Palacios & 
Franco-Molano 2005).
 Gloeocantharellus corneri, the other species reported for brazil, is different from the new species in the more 
robust basidiomata (up to 160 mm high), reddish orange pileus, cream-colored stipe and amygdaliform to subfusiform 
basidiospores with verrucose ornamentation.

FIGURE 6. Gloeocantharellus echinosporus: basidiospores (SeM). CGe 16040. Photos by F.T.F. Linhares

Discussion

Gloeocantharellus is a well-circumscribed genus in Gomphaceae, although collections are rare worldwide. There are 
no previous studies about the phylogenetic relationships among the species in the genus. In this article a molecular 
analysis based on two markers (nrITS and mit-atp6) was conducted, which placed the species within Gloeocantharellus 
and showed two main clades in the genus.
 although the datasets do not include all the described species of the genus, our phylogenetic results support 
the separation of Gloeocantharellus aculeatus from other species (for which dNa sequences are available), 
corroborating the morphological data previously discussed. The topologies with independent genes showed that G. 
echinosporus grouped with G. corneri and G. aculeatus. Gloeocantharellus echinosporus and G. aculeatus have a 
similar ornamentation pattern on the basidiospore walls, which is a morphological evidence of their close relationship. 
Gloeocantharellus echinosporus grows in Southeast asia and oceania, where the majority of the species in the genus 
were found. The genus has an amphi-Pacific distribution with no species known for europe and africa. additional 
biogeographical studies about Gloeocantharellus would help clarify the dispersal patterns of the genus.
 as for the mit-atp6 analyses, G. pallidus and G. novae-zelandiae represent the two most distant branches from other 
species, as recovered in a phylogenetic study by Giachini et al. (2010). These species have some unusual morphological 
characteristics. Gloeocantharellus pallidus is from Japan, and the combination of wrinkled hymenophore, absence of 
gloeocystidia, and absence of clamp connections can separate it from other species (Petersen 1971; Giachini 2004). 
Gloeocantharellus novae-zelandiae is from New Zealand and it has a smooth hymenophore (Giachini 2004).
 Mit-atp6 is a widely used molecular marker in phylogenetic studies of Gomphales (hosaka et al. 2006; Giachini 
et al. 2010). despite the fact that it is a coding gene, it has sufficient interspecific variation to differentiate species 
and to reconstruct infrageneric relationships. Further analyses that use more samples and additional molecular 
markers are needed to elucidate the relationships among other taxa within the genus, including the undetermined taxa 
(Gloeocantharellus spp. 1 and 2) presented in this work.
 The description of this new species from the atlantic Forest, a world hotspot (Myers et al. 2000; Mittermeier et 
al. 2005), corroborates the importance of conserving this biome.
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