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Notes on Gymnopus (including Micromphale), Rhodocollybia &
Mycetinis
Jerry Cooper, July 2015

Like my previous treatment for Mycena these notes are a preliminary attempt to put known species
into some kind of order, and to provide a draft key. Many of the species are undescribed and known
from just a few collections. Making these notes available will may help in the identification of
species, and so hopefully provide more collections.

Gymnopus, like Mycena, is represented by many species and it is difficult, if not impossible, to
distinguish them on the basis of macro-morphology only. Examination of micro-features is necessary
for accurate identification.

In older books the generic name Collybia is used for many of the fungi considered in these notes.
That genus now restricted to a small group of fungi within the Clitocybaceae generally growing on
other fungi, and not present in New Zealand. Most of the species historically referred to Collybia are
now treated in Gymnopus in the family Omphalotaceae. In New Zealand the family is represented by
the genera Gymnopus, Lentinula, Anthracophyllum, Marasmiellus, Mycetinis, Rhodocollybia and
Setulipes. In addition the peculiar Calyptella totara is related to Anthracophyllum but yet to be
moved into an appropriate genus. Sequences of recent collections identified as Marasmius pusio
also indicate it belongs in the Omphalotaceae.

Here | focus on the core group of ‘Gymnopoid’ species including mainly Gymnopus and
Rhodocollybia. Until recently no species of Rhodocollybia were known in NZ, and few in the southern
hemisphere. Now we know that we have a number of undescribed species. Species of Rhodocollybia
are easily recognised microscopically because of the partial dextrinoid reaction of the spores
deposited on the stem or cap. Macroscopically however, many species in Gymnopus/Rhocodollybia
are rather similar. Phylogenetic studies tell us we have several species which cannot easily be
separated using known morphological features, even with a microscope. This key is a first attempt to
unravel the group in New Zealand based on phylogenetic evidence, and I’'m hoping will lead to more
robust and reliable morphological characters to separate some of the more similar species.

A number of our species were first described by Greta Stevenson in the 1960’s and treated under
several different genera. | have recently re-examined many of Stevenson’s type collections and tried
to apply a modern interpretation to them, and to connect her names to more recent collections
made over the last fifteen years (many associated with the fungal foray). This exercise was also
carried out by Egon Horak in the 1970’s, but today we have many more well documented collections
for comparison. Some of Stevenson’s collections were from urban habitats and it is unsurprising to
find these species are exotic and already had names, like Gymnopus subprinosus (described by
Stevenson as Marasmius kidsoniae). In this respect Gymnopus villosipes is particularly interesting
having being first described by Cleland in Australia in 1934 associated with Pinus radiata litter (but
now more broadly distributed), and only subsequently recognised many years later in its home



range of California. Stevenson described this species under the name Crinipellis readiae. Recently it
seems this species was misidentified by Mata et al who introduced the combination Gymnopus
readiae. Examination of material with identical sequences shows it to be G. rimutaka, another of
Stevenson’s species.

Finally, it is likely that a number of species for which | have introduced ‘tag names’ will turn out to
have been described elsewhere.
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Preliminary Key

1 Frb marasmioid, associated with black rhizomorphs (Section Gymnopus JAC10695
Androsacei)
1 Frb not associated with black rhizomorphs 2
2 All spores inamyloid and consistently thin-walled. Lamella edge not 3
lacerate. If pileus red in KOH then try Callistosporium.
3’ Frb small to large. Spores showing total or partial dextrinoid (and 20
cyanophilous) reaction, often restricted to spores deposited on
pileus or stipe and less frequently on lamellae or print. Dextrinoid
reaction of spores accompanied by collapsing around apiculus and
appearing truncate and thick-walled. Fleshy members often with
enlarged and fragile hollow stipe base and lacerate edge to lamella.
Spore print pinkish cream to yellow/cream. (Genus Rhodocollybia)
3 Frb small, marasmioid. Pileipellis an ornamented hymeniderm. Mycetinis curraniae
Smelling of garlic when crushed, often on stems of standing trees
3’ Frb small to large. If smelling of garlic when crushed then pileipellis 4
without an ornamented hymeniderm structure. Frb marasmioid or
not.
4 With voluminous cheilocystidia, thin-wallled, collapsing. Morphology | 5
crepidotoid or tricholomatoid, on wood
q Without voluminous cheilocystdia, on wood, soil, or litter 6
5 Pileus > 2cm, tricholomatoid, stem central G.JAC12385
5’ Pileus < 1cm, stem lateral G. JAC10294
6 Pileipellis of relatively narrow hyphae arranged in a simple radial 7
structure. (Section Vestipedes)
6’ Pileipellis composed of inflated hyphae, with a lobed or coralloid 13
branching structure (Dryophila structure), not a simple
radialstructure. (Section Levipedes)
7 Pileus < 1cm, stem eccentric, on twigs, lamellae with frosted edge G. ‘Ahurriri’
7' Stem central 8
8 Stem smooth, polished 9
8’ Stem pruinose or twisted striate 10
9 In litter G. rimutaka
9’ | On wood (standing trees?) G. ‘Milnethorpe’
10 | Stem >5mm diam. twisted striate, not tomentose, relatively thick G. luxurians
fleshed
10’ | Stem < 5mm diam, stem tomentose/pruinose, thin fleshed 11
11 | Pileus flattened, not radially streaked, becoming upturned, in litter 12
11’ | Pileus convex, radially streaked, on soil or wood (woody litter) G. subpruinosus
12 | Stipe densely tomentose. Pileus not rugulose/sulcate towards G. villosipes
margin
12’ | Stipe pruinose but not tomentose. Pileus rugulose/sulcate towards G. subnudus
margin
13 | On wood, smelling foetid when crushed, often associated with waxy | 14
layer on the substrate. (Micromphale)
13’ | On wood or litter, not smelling foetid when crushed 16
14 | Frb eccentric stemmed. Growing in imbricate tiers. Pileus pale tan, G. imbricata
striate
14’ | Frb centrally stemmed. Not growing in imbricate tiers. Cap darker 15
15 | Stem entirely smooth G. hakaroa




15’

Stem pruinose

G. ceraceicola

16 | Frb < 1cm, crepidotoid, on twigs, lamella distant, pinkish tan G. subsupinus

16’ | Frb larger, not crepidotoid 17

17 | On wood, twigs etc 18

17’ | In litter G. ‘Craigieburn’

18 | Frb gymnopid, pileus > 1cm, stem >3mm diam. G. ‘Oparara’

18" | Frb marasmioid, < 1cm, stem < 3mm diam 19

19 | Pileus cream, orange tomentum at stem base G. cockaynei

19’ | Pileus brown, no hyphal tomentum at stem base G. JAC10979

20 | On wood (standing stems), often clustered, sometimes covered with | R. ‘Mt Holdsworth’
water droplets. Pileus pinkish tan and minutely fibrillose.

20" | Inlitter 21

21 | Pileus pure white R. ‘McClean’

21’ | Pileus coloured 22

22 | Pileus colour consistently dark 23

22’ | Pileus colour lighter, and variable 24

23 | Pileus with dark purple colouration, cap often frosted, stipe pruinose | R. purpurata
or bald, lamella edge without resinous exudate

23’ | Pileus tan/brown. Stem pruinoise (recalling G. villosipes), lamellae R. ‘Monowai’
with milky droplets on the edge, droplets drying brown and
resinous.

24 | Cap pinkish tan, somewhere with warm colours 25

24’ | Cap without warm colours, tan, pale orange/yellows 26

25 | Stipe with fine silky fibrillose patches R.JAC11306

25’ | Stipe without silky fibrillose patches R. incarnata

26 | Stipe yellow R.JAC10374

26’ | Stipe other shades R. ‘rimutaka’

Key to crepidotoid/lateral stemmed group

1 Pileus cream. Lamellae with frosted edge G. ‘Ahuriri’

1 Pileus not cream 2

2 Foetid smell when crushed G. imbricatus

2 Not foetid smell when crushed 3

3 Lamellae distant. On twigs G. subsupinus

3 Lamellae not distant. On bark G.JAC10294
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Notes on the species
Gymnopus JAC10695

A fungus with abundant rhizomorphs (a horse-hair blight) from which fruitbodies arise, and are
relatively short stemmed. The black rhizomorphs have occasional nodes which are random- not
consistently v-shaped . Stipe 1-1.5cm with caulocystidia along entire length but dominant at apex.
Cap 2-3mm grey/cream and without fuscous papilla. Cheilocystidia and pleurocystidia not
observered. Caulocystidia diverticulate. Stipe cortical hyphae brown encrusted. Spores 10-
10.6(10.3) SD0.2 n=6 x 4-5(4.7) SD0.4 n=4. Cap with hymenial sub-pellis but surface hyphae strongly
siccus broom. Stem hyphae dextrinoid and lamella trama not dextrinoid.

The fungus clearly has morphological affinities with Marasmius sects Androsacei (Setulipes),
Rhizomophigena, and Rhizomarasmius (Physalacriaceae). However, sequence data clearly indicate

this taxon is closely allied to Rhodocollybia. Unfortunately it is known from a single collection and |
have little practical experience with this group of fungi.
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Spores and section through pileus surface Pileus terminal elements

Moycetinis curraniae

A small marasmoid fungus smelling of garlic when crushed and likes growing in large groups on
standing stems of living trees.

Spores and two forms of cheilocystidia Pileipellis cells




Gymnopus sensu stricto (section levipedes)
G. subsupinus

An unusual ‘crepidotoid’ Gymnopus on twigs. Whether this species is conspecific with the Australian
type remains to be determined.

G. ceraceicola

A typical ‘Micromphale’ smelling foetid when crushed. All the NZ ‘Micromphale’ species appear to
be associated with a waxy layer on the substrate, often permeated by algal cells. A very common
species.

G. hakaroa
Very similar to G. ceraceicola but genetically distinct and known from few collections
G. imbricatus

Another ‘Micromphale’. Quite small and forms characteristic clusters of overlapping fruitboides on
twigs. Very common

G. cockaynei

Known from relatively few collections, and yet to be determined if the orange colour of the basal
tomentum is a good character. This has a typical ‘dryophila’ cap structure under the microscope.

25
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G. JAC10979

Looking like a typical Marasmius but without the ornamented cap hyphae of that genus. The
cheilocystidia have nodular outgrowths.



f = % % % 8
Cheilocystidia

G. sp. 'Craigieburn (PDD95664)'& G. sp. 'Oparara (PDD87100)’

The phylogenetic data suggests a close relationship between these two species and with G.
sepiiconicus described from Java

G. luxurians/gibbosus group (vestipedes pp)
G. sp. 'Milnethorpe Park (PDD105713)

Growing on living standing trees (Eucalyptus). Possibly an introduction.
G. luxurians

Sequenced material from a hot house, but other records suggest also in urban habitats, and likely
introduced.

G. subpruinosus

Described by Stevenson under the name Marasmius kidsoniae. Is present in modified and native
habitats and probably indigenous.

G. dichrous/peronatus group
G.JAC12385 & G. JAC10294

Phylogenetically these two species form an isolated clade with G. lodgeae, G. termiticola and G.
dichrous. G. lodgeae and G. termiticola possess distinct pleurocystidia. The two NZ species in this
clade do not possess obvious pleurocystidia but do have large thin-walled cheilocystidia which,
together with gross morphology, may serve to separate them. They are insufficiently characterised
at present.

G. biformis/confluens group (vestipedes 3)
G. rimutaka

This is the most commonly encountered species in the genus.

G. sp. 'Ahuriri (PDD87323)'



The frosted, crepidotoid fruitbodies suggest a Resinomycena/Panellus. There are undescribed NZ
species like this. However, they are readily separated by amyloid spores.

G. villosipes

In NZ this occurs in multiple habitats but not remote undisturbed bush/forest and so assumed to be
an introduction. The taxon is identical with Stevenson’s Crinipellis (Gymnopus readii) = Collybia
stevensonii. As noted in the introduction, material identified as G. readii in the publications by Mata
et al, and in GenBank, appear to be a misidentification of the common G. rimutaka.

Rhodocollybia

R. purpurata

A species so good that Stevenson named it twice; first as Pluteus purpuratus and again later as
Marasmius druceae. Pluteus purpuratus was misinterpreted by Horak as a Lepiota. It varies in size
considerably and frequently has a paler frosty coating.

Characteristic partially dextrinoid
reaction of a portion of spores on stipe

R. incarnata

Closely related to the northern hemisphere R. butyracea but less robust, with a cream/yellow spore
print, not pinkish, and no cheilocystidia . Presumably the same species occurs in Australia under the
name R. butyracea. R. ‘rimutaka’ is similar but generally smaller in stature, with less distinct pinkish
pigments and a less gelatinised cutis.

R.JAC11306

Looking like a robust R. incarnata but with a silky paler covering on the stipe, like some forms of R.
purpurata. The species is insufficiently characterised.

R. sp. 'McCleans Island (PDD87681)’
The only small/white Rhodocollybia in NZ (or anywhere?).

R. sp. 'Mt Holdsworth (PDD87463)'



Possibly the only Rhodocollybia known to grow on wood

R. sp. 'Rimutaka (PDD95543)'

Very much like a small pale version of the rosy R. incarnata, and like the R. ‘craigieburn’ with
dextrinoid spore reaction. Phylogenetically related to R. dotae from Costa Rica.

R. sp. 'Monowai (PDD96596)'

A peculiar Rhodocollybia which when fresh has milky droplets on the lamella edge which dry to a
brown resinous deposit. Superficially looking like G. villosipes.



Rejected/re-disposed species in Collybia
Collybia bubalina - has spores typical of a Tricholoma, but as yet not connected with any recent and
better documented collections.

Collybia butyracea sensu NZ = R. incarnata

Collybia druceae = R. purpurata

Collybia kidsoniae = G. subpruinosus

Collybia novae-zelandiae = Lentinula novae-zelandiae

Collybia readiae = Calocybe carnea

Collybia stevensoniae (based on Crinipellis readiae) = G. villosipes
Collybia subclusilis = Marasmius oreades

Collybia vinacea - based on a mixed type. One component possibly = G. ceraceiocola



Preliminary phylogenetic analysis

LSU

— Gymnopus_subnudusIFJ7502E21U5Ae slipedes

GI:'F&I nopus_paronatuslaY 2071 681G mmany
ymnopus_peronatuslAF223173

| Gymnopus_Lolael 2385IM2 leurocystidia
Lty Gymnapus_termiticolalAYE35430 I p Y
[, Marasmius_pusiolJAC10058INZ vestipedes 1

| Marasmive_pusial AC10E9BINZ
GYmNopUS_af_moser_AWW1 QIAY639408lvestipeddes

2 Gymnopus_subpruinosusiACT 331 2INZ
!l . -
1 E‘;mnnpus_SuhnruunnSuslﬂ.‘rﬁasdzs VESTIDEdES 2
—L_ Gymnopus_melanopuslAya 3047 Xvestipades?
&EymnDnus_sn_TENNﬁBEEIEIFJTEEIEEBIGDSH_RI:H
— & Gymnopus_gibbosuslAYE 3941 Tivestipeddes
1 Gymnopus_gibhosuslayaisdl Shestipeddes

%]'mnup us_luurianslAYE394 21 vestipedes
Gymnopus_lusurianslJACT 038N slip edas
mnapus_brunneigracilislayE3941 2vestipeddes
Gymnopus_sp_RVPRA31 3IAF 261335
GyrmnopuslaC13462ININew_reversed_
Gymnopus_sp_RVPRIBAGIAF2E1333
&rmnupus_sp_R\'PRBEﬂBW?EﬁSd
Gymnopus_diminulus_var_attlanuatu slAY53941 3
I_f Marasmiellus_synodicuslAYE35435
330'!1‘1‘1l‘ltltluS_I‘IﬂnI'IUIIUS_'l‘ﬂr_EIIEI'ILIﬂWSIH'r'ﬁJ9425?1'&5[1[)9!:1{]&5
— Marasmiellus_sp_DMC_0961EF160085
Gymnopus_afl_menahuna_s0WWn 1 3I8YE33408
58 g Gymnopus_sp_AhurinilJAC 121 0k
Gymnopus_menshunslAyg 3042 3vestipaddes
Gymnopus_bitormisIAF 261 336hestipedes
AEymnopus_biformisIFJ750264IMZvestipedes
Bemnopus_villosipesl AC 044 2IME
@el‘nnnﬂuE_'.-i||D'5iDE"5|J.¢-.C'§|3I:I?|NZ
é{'mnnnus_ullluswesl..l-i-:ﬁl:lrﬁIr-IZ
L Gymnopus_confluenslAy 2071 §4Germanyhvestipadde
Gymnopus_indociuslAYE3 541 8vestipeddes
Gymnapus_menshunzlAyE 304 2dvestipaddes
&%%I’IﬂDLIS_H'IEI'I'Ehuﬂel"l-‘l'ﬁEBli-ZE-NEStIDEﬂUES
— Gymnopus_hiformislKJ1 B95591USAve slipedes
BFrmnopus_blormisk) B95TOIUSANest pedas
%mnun us_bifarmislkJ1 89568IU5Aestipedas
P Eymnopus_biformisi) 89567ILSANEsipedas
Gymnopus_rimutakalJAZ123TTINZ
ggmnopus_rmutakalJAct 01 29IMZ
Fymnopus_rimutakallAC12003INZ
Fymnopus_rinmutaka_WACTD389IMI
Gymnopus_nmutakal A5G
6’;‘|‘ﬁ|wp us_rimutakalJAc1 2474IMZ
16 E-\;mn-:-pus._nmubakalJ.aCEﬂESlr-JZ
almnapus_rimutaka_Lljaca3s 3z
aapnnonus rimutaka LOliact 2475IMZ

tipedes 3

70




—{s8_

GymnopusiJACTIE44IME

Marasmiellus_ramealislA¥207 2 361G2rmany

~ Rnodocallybia_sp_McCleans_|siandiJasas s5ing Eh DdDCO"y bia
5 Rhedacollybia_sp_kit_HoldsworthlJACT 3353INZ

H!;I%UDWII'N la_sp_WT_Holdsworth AL 34981IMZ_reversed_
— Rhodocollybia_maculalalAF04 2597

g9 Rhodocallybla_maculatalAMI464621Estania
.Fath-:ld ocallybia_maculatalAYE3I9EE0

adocollybla_rmaculatalMG_0276238

Rhodacallybia_sp_Rimulakal JAC1 1082IMZ
Rhodocollybla_badilalbalAYE39439
47 [— Rhodacallybia_unakensisiGUIGIRETILEL

P |

] —— FRhodocollybla_laulahalAY 635441

&3 Fhodocallybia_lignililisIGLIIGH8E61C osta_Rica
E!I%%d peollybia_lignitilislGLI3ER8E5IPanama

Rhodocallybia_incarnatal&aCc1 29951MZ
Ehodecallybia_incarmatal JACT 09531M
Ehodocallybia_bugracealFJ7502511MZ
Bhodocollybia_incamatal act 0651 IMZ
Ehodocallybia_incamatal s 06531
ﬂ??lﬂ'ﬂ peollybia_incamatalJAC1 061 4MZ

Rhodocallybia_butyracea_{_asemalay 2071 631Germany
Colybia_drmphilala 406564

— Bhodocollybia_butyracealFJT502521U54

E_ Rhodocollyhia_butracaa__asamalfy 639440
Connopus_acervatusiFJTS02591U5A

7 Bdnnopus_acenatusiFJT502611USA

DEEuJ nnopus_aceratuslFJTS02601U54
Connopus_atanatuslFJT502541Canada

FEnnopus_aceraiusiFJ7 02551 Sweden

Cannopus_acervaluslFJT5025315waden

Connopus_acervatusiFJT50256IFinland

10



MarasmiusldAc Qe95IME

Marasmius_copelandiilayE30438 I }rcetinisl Anthra Cophy"um .

Marasmius_allaceusiNG_DI7e27 Cal p’[ella totara LentinU|a
Hbrasmius_aliaceusAvE30426 y !

ihragmius_allaceusivy 207 2341Gamany
rasmius_alliaceuslAYE357 76
= Marasmius_applanatipeslayginsar
Warasmigllus_opacuslaF261 326
SMiglus_opacuslaF 261330
Karasmius_scoradoniuslEUS22E06ICanada
Warasmiu S_ScorodoniuglaF 267331
arasmius_scoradoniuslAF 261332

an

Meonothopanus_nambllAF1 35175
Heonaothopanus_nambil AF042577
9 Omphaloius_nidiformisiAFD42621
SOmphalotus_japonicuslaF135172
Omphalotus_oleanusiDO4T0816
2 == Omphalobus_olivascensIAF261 325

Calypiella_totaralACT 27 35IME

i &| Gymnopus_tontranusiDa45T 67 0IUSAve slipedes
égﬁmo pus_tontranuslDo 45767 Dlvestipades
gnthracophyllum_lateritiuml&F 269 324
@r— aAnthracophyllum_archanilJAC1 0165IMNE
ABihra cophyllum_archerilbG_02 7641
ﬂ.ﬂthr:-l cophyllum_archerlAyT 457049
? Lentinula_|atertialAF 287872

100 Lentinula_edodesiaF 261557
mq_entinul 3_edodeslAF042570

B2




- Marasmius_kanukaneushAC 2523IMZ
16 Micromphalg_perforansaF 042628

Gymnopus_lusipeslAMI4E45010enmarklgymnopus

_,— Iicromphale_fostidumIAF 261328
a?:rumpha le_foetidumlAy2072401Gemany

EE Levipedes

GymnopushAGS409INE
Marasmius_androsaceusltF 261585

Gymnopus_subsupinuslACTZ4TTING

85 I Selulipes_androsaceus|AY207235Germany

14 |— Gymnopus_fusipesiaF1 35795y mnapus
E?nﬂnnpu5_fu5ipeslﬁ\‘639-i1 dlgymnopus
FUMMZ_2015_0473_L5U

Gymnopus_ceraceicolallAC1 2056IMZ_ravarsed_

Gymnapus_ceraceicolalACT 3461 INZ_ravarsed_

{ Gymnopus_palyphyliusl&F 042556
i Collybia_hariolorsrml&Y 2071661 Garmany

8 Gymnopus_dysodesiFJT50265IUSAvestipedes
E%arinla_mnmaun&llﬂ.FEEﬂ 3
] Gymnopus_sp_JEJPR213AF 261326

Gymnopus_vitellinipa sWyG304320evipades
Egmnnpm_erﬁhmpusm‘f!ﬂ T16TIGemanyllevipedes
Connopus_acanalusiiF123172
Eu%nmnpusu.ﬁ.tl DaraiNz
Fymnopus_draphilusIAF 291 3031 Garmanyllevipades

14

B Bmnopus_dryophilusiaYs40614llevipedes
iybia_dryophilalAFn42595
] mnopus_dryophilusibG_02T632Ievipedes

— Gymnopus_cockaynaillAC11009INZ
19 Gymnopus_kicolonAYa3gs 1 lieviplies
— Gymnopus_sepiiconicuslAY B394 27 avallevipedes
Gyrnopus_sp_CralglebumlJACETOSINE
ﬁ?mnqpus_sp_ﬁaigiehurnl.l-iCBF'ﬁBINE
é!!'l'ﬂlwIJ-US_SI?_CI'E'IIDIEE'UTHM"'U TI0EINE
5 Gymnopus_sp_OpararalJAC1 247 3INZ
_| gamnunus_sp_onamralmm noaniMz

i Gymnopus_aurantipes/&yG38410llevipedas
LG‘;‘MI’IUD us_sepliconicusl FA16ER2NEIpe des

ITS



T100- canyptella totarallac 2 T4 INZ

DO4EETOE
T Amnrawurrivllyum archer LCII.:cIONQII‘J_

LYMNORIUS_5P_1_toMH_ 20T aIIEU T 208 /1AL

% racopnyIUm_arsneriio Anthracophyllum,Calyptella totara
]I"ib%%nlo IIgJaDa&hceul‘gE?:B{I"gUSWFBJ51‘Ilﬁustlallﬂ o p y o yp )
i
U 1@nphaleius_jap nicusiF a1 0162 Mycetinis, Lentinula
=] .0 _olivascensIAFS25063
LE%? IDO4546E
a1 amphalotls apFonn:usLAYESdHS
rN’OnOmDPa"US namblLIN 1726
1 MBS 726
eono-nonanus nammIK.IZDEs?BIMaIav ia
cnothopanus_nambilkd2063E21Malaysia
onothopanus_nambilk) 2063 B0IMalaysia
onothopanus_nambilk) 20647 TINalaysia
Heonothopanus_nambill) 206981
—L asmius_alliaceuslAvEs4076

asmivs_alllaceusIDRS0004RUS sl
4 smiallus_opacusiay256T03IUSA

5
100 smiglius_opacusiDO4500051USA
Marasmius_scorodoniusIFJE0S A6
Marasmius_scorodoniusiDO450006lSwitzer and
Mycetinis_curraniasLIACIETAINT
91 finlseumaniaelpl35104INC
tinls_curaniaslACI 224N
i curra|\|a-.1UJ\l.'.10833ll~l'
linis_curraniaglpla105INZ
celinis_curraniazlJACT1095INZ

niinula_aciculosporaldyi 64431C osta_Rica

nula_aciculosporalAyDl G4441Costa_Rica

'
LICE
53
Len!lnulajawanaln‘r'm E-H-EIIBI'azII

Lentinula_raphanicaldydl 6441 US4

nula Dmgana

Lentinula IabenhalUS‘B
Lenlinula_sdodeslAYE36053

entinula_edadesiLU33091 Ua an
Lentinula_sdodes|U33067
gntinula_edameslAF0311831China
Uintinula_sdodaslAF07e57 2
Lenlinula_novas_zelandiagll 2307 SINE
gentinula_sdodSs14F 031191 Mepal
inula IatenhalU‘BD?Cl

7—'Ler|||n
rfinula_latzrilial) 3307 6Tas
ntinulz_Jateritiall 33

&

OTAPHG
ntinula_latertialAF0311 T9tAustralla
enlinula_lateilial 330 B4IF'NG

i el IR TBORINT



— IJAC12385INZ , .
RPTTER AL ;_lodgeaelAF505757ICosta_Rica
mnopus! = H
100 nopus._ dichrousIAY 34T D3ISA pleurocystidia
opus_dichrousiDO450007IUSA P
3Gymnopus dichTousiDO4500031USA !
=1 %mnonus _dichrousiFJ586733IUSA
2] nopus_dichiouslIFSTIBUSIUSA e A
——_ Gymnopus_sp. u
_SPIRF 7EIC00k_|slands
) 02!A5512 ;ydﬁgszlcook‘lslands
apan
65 | Wt‘asmlellus so‘womosuaslzazs.;agan
mnopus_peronatusiDO45001 7iSwedan
63 nopuS. | peronah:slAFSM?GDlF:(ance

567061U
1PGymnopus_subnudusiAF50575410SA
Itybla_stbnudalU43780
r»nopus SubnudusiAY256707IUSA
ybia_subnudallu43782
Ilybia_subnudalU43773
g Collybia_: subnumauU43781
Marasmiellus_aff_pluviusiDQ4500291
Gymnopus d|:hrousIAF505?GSIUSA
nopus_me anopus
Mp Y (212263INZ
m?a DQ4500321USA
smigllus stenoph(lluleOlSDO 3IUSA

JJapan
larasmius_ pu5|a)JAC106 H
ar3Smius_pusio_| LOUAC10059INZ I Vestlpedes 1
Marasmius_IABS123291Japan
isIDQ4500301Sweden

asmlellus_ramaalrleF31 3670I1Swaden
C10344INZ

=

73

842052
Gymnopus _poty lammusIA\‘BL?QSA
57 Gymnopus a’? moseri_AWWI0IAY263431
9B GymNOpUS. SUDTTUINOSUSHAGT 331 2INZ
mnop S, subpmlnosuleOASUONIUSA .
NOPUS_SUbPILINOSUS DO4S0026EIUSA vestlpedes 1/2

Gymnopus_luxuriansiDO45002
9 %:10 pus_[uxuriansiJAC1 080! ;IE,IZ

nopus_luxunansiAY2567091USA
nopus_| quunanleOlSOOT’I&vﬂzeﬂand
nopus_luxunansiDQ4500231
%ﬂnopus quunanlelem 6

500’4IDomlnIcan _Republic
Nopus ! luxutlansIDma
mnopus_| luxunanstOlSODinUSA
nDPUS_gIbeSUS\ Y263437
nopus_luxuriansiDO4500201USA
mnopus_olbbosusikKP012713IAu
mNopus_t¢ thosulePOi 27411Au

Gymnopus sp_2 _GME 2014!@0126981&1
GymnopusJACT 348711

Gymnopus trogmmeslAY"SN"ﬂ
Gymnopus_luxurians_var_ copemAFSO.’»TGAICosta Rica

73 Gymnopus_pseudo_omphalodeslAYE42957

%’:opus _fbrosipeslaYg42953

m

0

MNOpUS_psaudo omDhahldOSWSU576"ICOS‘3J’\‘IC3
nopus_fibrosipesiAF505763ICosta_Ric




Marasmislius, JunipernusiAr5a 7 08l UaA

mnopus_sp_3 BMB J0T4IKPOA 2707 148u

_‘—DﬂL

nepui_nonnullus_var_atenuatuslay 263446
I"II)DUS nonnullug_var_atanuatuslay263445
GYMNODUS_ SD ANUTNIJAGT1 21 DIMZ
“Gymnopus_alkalvirensIGU234022
w,l}nnu us_alkalivirensGUIZ341 41
Gyrnnnpus enaficolall 1 2E2651Canada
gmnnpus_engmlalﬁl%g%gi:gsnags B d 1,'[2
mnopus_gneficolal anada
mnopus_gneficolalls] 2826BICanada Ues’[lpe €s
mnopuE_anefcolalld 282621Canada
minopus_zeneficolallkd1 2826TICanada
mnopus_eneficalalli 28‘3ESICanada
ymnopus_cindncuslAy25664961Costa_Rica
100 nopus_sp_1_GME_ 201 4IKP01 27330
nopus_sp_1_GME_2014IKFD1 2705140
Nopus_sp_1 _GMB 201 411<PO1 287214y
WnopUE_sT_T_GME_20141kP01293 314
Gymnapus_BifdrmisMo450059]
nepus_biformis_var_lobatusll41 62541Costa_Rica
nepus_bifermis_var_lobatuslaF 5057 T5ICas1a_Rica

CalhﬂhlaJuhns‘bﬂnulﬂﬂi?DH
pus_callybloldeslAF 50577 2ICosta_Rica
g;mnupus_hrrnmu5IDU-15EIIJE4ICus1a_RIc
rmnapus_biformisiDO4500631Costa_Rica
mnopus ilormiglD2450056ICosla_Rica
nopus_| nlmlleQdSUﬂSSlCoﬂa Rlca
mnapus_| nrfn 15IHMOE 304 71C hi
nnpus blfnrmlsll(MDBBﬂdBlChlna
Symnopus_Bifarmisi()41 62501U54
@mnwus bifgrmisIDR4500541LISA

a3

NG pus _bifarmislay 255693158
minopus_bifarmisikl4 162451054
mnopus_biformizslkJ4 16 2461054
mnropus_bifarmislAF 5057711054
nopus_hiformislie 416247 IUSA
N pUE_BIfarmisiicl41 62491058
NEpUS_LIfermi sk 4162 4EIEA
% nopus_parvulIsIaF 5057 F4ICosta_Rica
nopus_parulusiDO4500621Costa_Rica
B4, Gymnopus_villosipeslJACT 0442102
nopus vlllusmeleQdSDﬂSBlUSA
mnapus_allosipesACT0TT1INE
mnapus_Wllosipes_ LGIJaLHﬂD:INL
YMNapLUE_! -1IIO$|[\|=5II¢J-H15'“1 [k
nopis_confluensiHM240527
nopus_confluensl s 267 241Czech_Republic
nopus_conflusnslAFS057TIUSA
nopus_drpophilusAY 256688154
Gymnopus_nmufaka__as_readiae_|IDQ450034TEMNNS368 7 IMew_Zealand
Gymnopus_rimutaka LOI%aEIDSEQII Nz
gnnm;nus rrmutakalAG] 200 20ME
NOPUS ||mu1aka|J.0.lL1 INZ

=

ymnopus_nmutakalJasi "'3r.' Z
mnopus_rimulakallAC 353N
nnopus_nimuiakallACT 01 "EINZ
nopus_rimuiakall ACEEESIN
mnopus_rimuiaka__as_readias_IHQS330361_jac11 106IMNZ
mm:-r'lls_nmmakalJP-(.B’aoIN"

Gymnopus_tamblinganensislAy 263450
Gymnopus_neatropicuslAF5057E3ICosta_Rica
nopus_mesoamearicanusiDOA50036ICasa_Rica
nopUs_| mesnsmen:anuleQdEEIDJEI(.nsta"Ru:a

ymnopus_indoctuslJi1 B2866
lnopus Indoetus|AY 263439
nopus_IndoctuslAY 263440
MNopus_menentnalDO45004 315

nopuE_manehumnelAy 263426
ymnopus_menehunel&v263443

Gymnopus_ainicolal&F S05770ICosta_Rica

nopus_subeyathiformisi DO450041 IPuero_Rico
mino pus _subcyathiformisiDR 45004 2100minfEan_Republic
Gymnopus_biformisIAF S057ETICosta_Rlca
Cimaghis_ sugbya o SDOAS00 ST co

P e

s oy

9

PS5 _GME, 2D14IKPD127?GI.QU
Rhodocallybia_sp_Mt Hnm's«m{hu:cm‘;smz‘
— Rhodocollybia_sp_WMcCleans_lslandlJACT 05811
Rhodacallybia_sp_McCleans Islanle—“.,sQQSII‘J
 wrre PhOﬂOcolI’hl'.lLl-‘\L‘cd'ﬂlN

Z
allybla_ ﬂmeh‘.FWﬁ?SvBICOS]a,RIca
Ekl\cuj-:lcOIhLla sp_Rimutaka_LOAC11082INZ

Jm— Rhodo:oll:bla prolica_var_distonalaF 5057481Casta_Rica

IEU4364461CaNada
Rhodocallybia_turpislAF 5057 491Costa_Rica
Rhodacal |s msculatalAY3| JILEIUSA
Iybla_maculatalGLe4736BICzECh
ODOI'!‘DI raculatalGL47 37 0Ial
= Fhodocollybia_ n\acula!alﬂFSUﬁ?Sﬁ\US

R ia_| i 7ESICosta_Rica
| '3132081USA
am — R 57531Panama
] mdnnalwbla rulshalﬁu‘jBQQddIUSA
docollibla”laviahalGUIseast IUsA

y %ﬂg _spiD04443
1 ducallybialdy31 3287IGeenland

n Dpus acenvalusIGLI1837 SILSA
nopus_acervalusiGU31 BI9EIUSA

Bnnopus_acenatusiGU 31837 BIF inland
agbonnop 5_acenalusiGU3TE3TIFInland

100 Cannopus “acervatuslGUI 83811054
@nnopus_acenvatusiGL 32581 1ILSA
nnapus_acaralusiGlal g3s3icanada

r Gymnopus_sp_RR ‘3D| 3(IKF"51 a7z
10) IATA 0 M2
Hideasmius LOIJ—“A'JBQSIM?_III
[} nopus ap, R 201 3:IKF?S1
0 doc ol Fﬁl TENNSSS?EIFJ&SETGZIUSN
OUDCOIthIaIFJSSGTﬁ UsA
OuocollyhlalFJﬁgﬁ?ﬁ‘IUSﬂ
%Ddu:olh‘bla cf_bubypracea TEMMSSEE0IAY2SEE5Turkey
ndacollybia :r‘hulwacaammnaqrr urkey
h 1431 3291 Austria

hadocallybia_butracealdF 505751 lAusiria

adocallybla_butratealAF 5057 S0IRUSS G

ouocoll*hna)uv raczalhy 781 251 1Swedan
lacoliyhia_butyrac &aﬂsU3‘ISBBEIUSﬂ

da

Rhodocellybia_butyracealAy 31 32831Sweden
docollybia_butyracealDO44431 TIUSA
hodocolldia_butyracealAY3132921USA
Rnouocoll |a_nandp SIAYI13294IC 05t _Ric
&l oco 'm fa_pandipeslA3132951C0sE_ R|ca

acolldbia_pandipesiAFS05T52ICosta_Rica
Rhudocnllvhla ACTT306INE

ip 31 3288IDominica

Iybiz_cf,

1 FhodocallybiallAc1 I%’ NS

Rhodacollybia_purpuratalH2s33008LACT1 3TIIMND
34 Rnonocalr,m IncarnatuslJAcT 29552
ollygia_incarnatallatl DB32INZ
hodocalylna incamatalJACT 061 4IMZ
odocallybia_incamatalJACT 0651 INZ
odocollvbia incarnatallAC1 0853INZ

Rhodocollybia




ean PUwoone

SetulipslIACTDBSTING
Q&nnopus fusipeslAY256710IFrance

nopus_JusipesiAF5057771Austra

MNopus_TusipesiAY2567111Austia

Gymnopus_subsu lnusUAC!'N:?INZ

arasmius_androsaceusiDO4443111USA

4 Marasmius_androsacsuslDO44431 2ITFB3745IUK
Marasmius quercogmlusW" 335435

rasmius_androsaczusiGU2340

—y NOpUS_I0Ce| halu300044998 1USA
amnogus wceghaluleQustisvsn S54IUSA

Micromphale_brassicolensiDO443930TFB114311Aus]

3y
ol hvﬂuleJ596895!USA
Gymnopus_ dysodeslAFSO.’»%ﬂlFBHOﬂ'g @\
@:l:opus _impudicuslAF505778IC
g)us |mpud|cus|004801OQITENN5526ﬂMexlco

ﬁralcmmphale _foetidumiig41
mphale_foetidumlKJ4162591A ust

Micromphala_foetidumIAF505730I B1143llkusilla

100 mnopus_imbhicatusliKC243390IJAC11038INZ

MNOpus_| mbncahsll’C"’ASSQﬁlJAC‘l0495INZ

mnopus_imbricatusliKC2484021JAC1061 6INZ

mnopus_tmbricatusiKC2484011JACT10322INZ
ggmnopus IMbrcatusicC2484111pi25404INZ

NOpUS, lmbncaIusIKC"dBJSBIJACI 0310INZ
nopus_imbricalusiKC2483351), C108 SINZ
mnopus_| ImbucsluleC248406 AC10033INZ
mnopus_hakarealKC24 1OUA(,10225|NZ
ymnopus_| hakaroallKC 2484071JAC A58 5INZ
imnopus_csraceicolallC24B405LACT 0084INZ
NOPUS_ceraceicolaliKC248395UACT11093INZ
mnopus_ceracelcolalC248391 KWH12891 JAC10432INZ
nopus_caracaicolalKC248393UAC 'RHPIZS?HNZ
AMNopus_ cetacencolalVC‘M%SQlPDD 6 J NZ
nopus_ceraceicolalkKC248397UACT1 005 NZ
78 nopus_ceraceicolalKC248403IPDDIET29INZ
ymnopus_ceracsicolalpl6304ing
Gymnopus_ceraceicolalPL1 26406INZ
yMNopus_ceraceicolalJAC 3461 1INZ
Gymnopus ceTaceicolalKC248400IPDDIRT 28INZ
MNopus_ceraceicolalPL185402 _ JAC10434INZ
‘fl m'mopus ceraceicola_LOUACTZ056INZINew

Micromphals al'f foetidurnITENNG 1 085INew_Zzaland
romphale_aff_fostidumITENNGT 086INew_Zealand
mnopus_ceratelcolalF UNNZ_2015_04781TSINZ

Gymnopus_ceracelcolalicC 2483541JACT 03651NZ

MNopus_teracaicalalKC24840381ACT1 0817INZ
NOPUS_ cetac-3|coialVC"4B4OAUAC10336 NZ
nopus_ceraceicolalKC2483920jact 0420 RHP13063INZ
nopus, cetacﬂlcoia:eKlF 484&;%%%923

{ nopus_vitellinipes
nopus_’ vnelllnlpesmY263429
GymnopuslJACI209IN
nopus_fagiphiluslx536129ICzech_Republic
nopus_JaolpmlusUX536130Iczech Republic
nopus_fagiphiluslX5361251Czech_Republic
nopus_fagiphiluslX536128ICzech_Republic
nopus_fagiphiluslJX536127ISlovakia
nopus_fagiphilusiX5361 26ICzech _Republic
ymnopus_cockayneiACT10091N
Egmnonus emmopusux536136lczecn Republic
mnopus_arhropuskiX536132iCzach_Republic
nopus_ erylhropus IX53613 1ICzech Republic
nopus_erythropusiJx5361 35ISwitzerliand
nopus e:rahlopusldxg g} 33!Czecr;qRepublu:
opus
vanopus ZalkalrensiDQ4301121Greeniand
mNopus_ eaneaeIOQ44999MUSA
ymnopus_earleaslAY2566941USA
ﬁnopus ybndusux538177ll aly

<]
id

Levipedes

&,

nopus_hybriduslJX536175ICzech_Republic
nopus_hybnduslJX536176ICzech”Republic
mnopus_indoctoideslAY263424
nopus_sp_Cralgiebum_LOIac8763INZ
nopus_sp_CralgiebumiJACT 1 2061INZ
nopus_sp_OpararalJAC1 24731 NZ
nopus_sp_OpararalJAC10000INZ
MNOPUS_ sepucomcuslAY233MBlJava
AY2634481ava

r

%mnopus " eciorhix 6162INoma¥
I_l oclornJxX536160181

mnopus_ociorx5361 61lczech_Republlc
mnopus_ociorlJX53616




