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ABSTRACT. Some records of wood-inhabiting fungi on Fagus sylvatica in northern Spain. A list 
is given of some interesting records of lignicolous macrofungi found on Fagus during some excursions 
in Asturias and Navarra in November 2005 . At least Antrodiella fissiliformis, Nemania carbonacea 
and Phellinus cavicola represent frrst records for the country. In a conservation perspective, the strict 
forest reserves Lizardoia and Aztaparreta in Navarra are considered to be important for the 
conservation of saproxylic fungi on beech in south western Europe. It is our hope that the paper will 
inspire to continued studies ofwood-inhabiting fungi in beech forests in Spain. 
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RESUMEN. Algunas cita s de hongos lignícola s sobre Fagus sylvatica en España septentrional. 
Se presenta una lista de algunos allaazgos interesantes de macromicetes lignícolas sobre Fagus, 
realizados durante las prospecciones en Asturias y Navarra, en noviembre de 2005. Por lo menos 
Antrodiella fissiliformis, Nemania carbonacea y Phellinus cavicola representan primeras citas para 
España. desde una prespectiva de la conservación de la biodiversidad fúngica, las reservas integrales 
de L izardoia i Aztaparreta, en Navarra, se consideran de especial importancia para la conservación de 
los hongos saproxílicos fagícolas en el sudoeste de Europa. Este trabajo esta orientado también a 
fomentar el estudio continuado de los hongos lignícolas en los hayedos de España. 

Palabras clave: hongos lignícolas, Fagus sylvatica, especies indicadoras, corología. 

RESUM. Algunes citacions de fongs lignícoles sobre Fagus sylvatica a Espanya sptentrional. Es 
presenta una llista d'algunes recol ' leccions interessants de macromicets sobre Fagus, fetes en algunes 
prospeccions a Astúries i Navarra, en novembre de 2005 . Pel cap baix, Antrodiella fissiliformis, 
Nemania carbonacea y Phellinus cavicola representen les primeres citacions per a l 'estat espanyol. 
Des del punt de vista de l ' interès per a la conservació de la biodiversitat fúngica, les reserves integrals 
de Lizardoia i Aztaparreta, a Navarra, es consideren d'especial importància per a la conservació dels 
fongs saproxílics fagícoles del sud-oest d'Europa. Aquest treball vol estimular també l 'estudi continuat 
dels fongs lignícoles a les fagedes de l 'estat espanyol. 

Paraules clau: fongs lignícoles, Fagus sylvatica, espècies indicadores, corologia. 

INTRODUCTION 

67 

The beech forests of northern Spain (Pyrenees, Cantabrian region) fonn the south western lirnit of 
the natural distribution area of European beech (Fagus sylvatica). They originate from a 
southwesterly rnigration of an expanding population in central France, around 1 000 to 3000 years 
ago (BRADSHA W & MOUNTFORD 2002). Characteristics of Spanish beech forests are 
summarised by COSTA TENORIO et al. (2005). They are mostly found in mountain areas, 
between 300- 1 500 ( 1 800) m a1titude, with high precipitation values (more then 900 mm per year). 
Natural or near natural stands are very scarce. 
Early studies of wood inhabiting fungi on beech in Europe mainly focused on species communities 
(mycocoenoses) on stumps or small wooden fragments (Table 1 ). LANGE ( 1992) was one of the 
first to focus on the diversity and succession of species on naturally decaying entire logs. More 
recently, lignicolous fungi of beech forests have received considerable interest with respect also to 
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habitat qua1ity and conservation issues (Table 1 ) . During a European project on nature-based 
management of beech forests (Nat-Man, www.flec.kvl.dkJnatman/), macrofungi were investigated 
on about 1 000 beech logs in western and central Europe (ODOR et al. 2004a, 2004b, 2006), 
fol lowed by a study of 200 beech logs in southern Sweden (HEILMANN-CLAUSEN 2005, 2006) . 
Publications dealing with fungi occurring on beech wood fungi in southern Europe, are comparably 
scarce. Therefore, we visited shortly some Spanish beech forests reserves to get an overview of the 
diversity of wood inhabiting fungi in comparison with other European regions. 

MATERIAL AND METHODS 

The following sites have been visited. 

1 4  Nov. Asturias, Natural Park of Redes, Brañagallones, UTM ±30T 03 1 2049 4775538, ca. 1 1 00 
m alt. An extensively managed, formerly grazed beech forest (with some trees probably pol larded 
in the past) on ca1careous soil (with large hawthorn (Craetagus) trees, Ilex, Helleborus, Galium 
odoratum). In the visited part, quite a good number of fal len logs, and good variation in decay 
stages. Fomitopsis pinicola is the dominant species in the fungal communities on decaying beech 
wood, sometimes forming very big carpophores. 

15 Nov. Navarra, Arantza, Artikutza, UTM ±30T 0359757 4787906, ca. 800 m alt. Area with very 
high rainfal l  (about 2000 mm per year). A young beech forest on granitic soi l , with scattered, 
sometimes dense groups of very oId pollards of beech, oak (Quercus) and chestnut (Castanea 
sativa). Not or extensively managed since some years. Most l ikely an open and grazed park-like 
forest 50- 1 00 years ago. Moderate amounts of de ad wood, especially dying or dead pollards. 
Kretzschmaria deusta dominant on the available de ad wood and many logs completely black due 
to pseudosclerotial plates formed by this species. 

15 Nov. Navarra, Bertizarana, parque natural de Señorío de Bértiz, northern part on hi l l ,  UTM 
±30T 06 1 5446 4779976, alt. 900 m. A mixed atlantic forest with a.o. Ruscus aculeatus on acid soi l 
and oid pasture woodlands with very large numbers of very big pol lards of chestnut (mostly 
already dead because of competition with beech) and beech (not pollarded for a very long time, and 
many 100king like huge candelabras, likely to col lapse in the coming decades). All pastures heavily 
invaded by more or les s even aged beech (natural regeneration). At present only a rather low 
amount of dead Fagus wood is present, but many oid pollards have dead parts or heart rot. 

16 Nov. Navarra, selva de !rati, Spain's  largest beech forest, never clearcut in the past. Lizardoia, 
area c lose to reserva integral ,  UTM ±30T 0653573 476 1 853, ca. 1 1 00 m alt. A young managed 
beech forest with severa] even aged, rather oid logs which are mostly black due to pseudosclerotial 
places by Kretzschmaria deusta (probably from stonn in the early ' 1 990), and adjacent to this a 
rather open grazy hil l  slope with many large and oId trees of beech, some si lver fir (Abies alba), 
and in higher parts oak and hawthorn on calcareous soil .  Quite a good number of logs are present, 
often sun-exposed, and lots of oId trees with cavi ties or heart rot. 

1 7  Nov. Navarra, selva de Irati, Lizardoia reserva integral (since 1 987), UTM ±30T 06537 1 3  
4763206, ca. 1 1 00 m alt. An oid grown Abieto-Fagetum with distinct virgin forest attributes (soi l 
heaps from oid uprooted trees, large structural variation, very oId and large trees). Core-area not or 
hardly managed for several centuries, forrning a dense and dark stand with few sun-exposed trees 
and logs . Presence of lots of logs in al l decay phases, many covered with Eutypa spinosa. 
Fomitopsis pinicola is also very common here. 

1 8  Nov. Navarra, Isaba, reserva integral de Aztaparreta, UTM ±30T 06784 1 7  4753 1 40, ca. 1 500 m 
alt. An oid grown Abieto-Fagetum on calcareous soi l , with a standing volume of 700 m3lha and 
127 m3lha dead wood according to recent measurements (Schwendtner García, pers. comm.) .  
Mostly situated on a north facing slope. Probably some management in the past. Thus the oldest 
tree cohort appear to be fairly even-aged, and there are rather few soil heaps pointing to oId 
uprooted trees. Most of the reserve consists of high forest with smaller gaps and rather few large 
Abies. Presence of a very big stonn gap (because of a big storm during winter 1 992- 1 993) with 
plenty of even aged logs, now bushy by natural regeneration of beech. Only few black logs (Eutypa 
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spinosa and Kretszchmaria deusta rather sparsely represented). Fomes fomentarius is well 
represented, as wel l  as Ischnoderma resinosum. Presence of at least 2 strict epixylic mosses (VAN 
DORT & AUDE in prep.) . 

In each site fungal sporocarps were noted or col lected during 2-4 hours, focusing on larger, strictly 
lignicolous macrofungi on coarse woody debris (> 1 0  cm düímetro). Fully resupinate corticioid 
fungi were not studied in any detail, but occasional col lections were made. Our observations were 
done during heavy rains that followed a rather long dry period. In general agarics where sparsely 
represented due to the preceding dry period and the late time of the year. 

RESULTS 

In total about 1 53 larger macrofungi have been identified. A selection of the list, focussing on the 
most interesting records, is given below, with information on voucher material preserved in Ghent 
University (GENT) or Copenhagen (C) . A full l ist can be obtained from the authors. 

Aleurodiscus wakefieldiae Boidin & Bel ler 

Found in Artikutza (herb. lliC05- 1 38, C; Walleyn 4 1 59, GENT). Apparently a strictly atlantic 
species in Europe, known from Britain, France and Spain (DUREM 1 994; LEGON & HENRICI 
2005).  

Antrodiellafissiliformis (Pilat) Gilb. & Ryvarden 

This rare and poorly known polypore was col lected on a beech log in Aztaparreta (lliC05- 1 58, C), 
the frrst record for Spain. Previously only known from central Europe, but it has been found also in 
northern Italy (BERNICCHIA, 2005) and at several localities in Hal land, Sweden (HEILMANN­
CLAUSEN 2006). It seems to be restricted to mountainous regions with high precipitation, and 
within these to be more or less confined to sites with high conservation value. 

Camarops polysperma (Mont.) Miller 

Observed on a snag in Lizardoia (Walleyn 4 1 73, GENT), and on oId pollard in Artikutza. This 
presumed heart rot agent is usually found on large snags and fal len logs of Alnus glutinosa, but is 
even considered to be an indicator species of habitat quality of beech forests and woodlands in 
Denmark and Britain. 

Ceriporiopsis gilvescens (Bres.) Dom. 

Observed in all visited sites (Brañagallones: lliC05- 1 1 5, 1 1 6, C; Artikutza lliC05-1 27, C). 
Apparently not rare in the area. Considered as an indicator of valuable beech forests at the 
European scale (CHRISTENSEN et al. 2004), and often a common species in oId beech forest 
reserves throughout Central Europe. Apparently increasing in Great Britain (AINSWORTH 2004). 

Crustomyces subabruptus (Bourdot & Galzin) Jülich 

Found on fallen logs and large branches in Artikutza (lliC07- 1 29, C) and nearby Lizardoia 
(Walleyn 4 1 65, GENT). 

Dentipellisfragilis (Pers . :  Ff.) Donk 

Found on beech logs in Redes, Lizardoia (Walleyn 4 1 63, GENT), Brañagallones (lliC05- 1 09, C) 
and Aztaparreta. Considered a good indicator for sites with high conservation value, especially in 
northem JiP.d Western Europe. In Central Europe, e.g. Poland and Slovakia, it is more common 
(ADAMCIK et al. 2007) and found also in managed beech forests. 
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Entoloma pluteisimilis Noordel. & C.E.  Hermos. 

Found on brown rotted beech logs in Redes (WaUeyn 4 1 50, GENT) and Aztaparreta (a single 
carpophore). This species has only been described very recently from northem Spain 
(NOORDELOOS 2004) and has, according to our knowledge, not been reported since. The type 
was growing on rotten wood of Pinus. The lignicolous habitat (always associated with brown rot?) 
and the smaU, weakly angled spores that remind of the genus Rhodocybe, are characteristic for this 
species. 

Ganoderma pfeijferi Bres. 

Found nearby Lizardoia, on oId living beech. Considered as an indicator for sites with high 
conservation value for wood inhabiting fungi on beech. Mostly recorded in open forest types, as 
was the case in Lizardoia. In many parts of Europe it is mainly confined to partly managed habitats 
such as oId parks, hunting estates etc. 

Gloehypochnicium analogum (Bourd. & Galz.) Hjortst. 

Found on decaying beech logs in Bertiz (lliC05-1 36, C; Wal leyn 4 1 7 1 ,  GENT), Lizardoia and 
Aztaparreta. Easily identified in the field by its particular smell .  Considered as an indicator of 
valuable beech forests at the European scale (CHRISTENSEN et al. 2004), in Denmark 
(HE ILMANN-CLAUSEN & CHRISTENSEN) and Britain (AINSWORTH 2004, 2005). 

Gloeoporus (Ceriporiopsis) pannocincta (Romell . )  J. Erikss. 

Only observed in Aztaparreta (lliC05-1 64). In some European countries, such as Britain 
(AINSWORTH, pers. comm.) and Belgium (W ALLEYN, 2004) the species has been increasing 
significantly during the last decade. 

Hericium coral/oides (Scop . :  Ff.) Pers. 

Only observed on one decaying snag nearby L izardoia. In the core area of Lizardoia Hericium 
jlagellum, growing on Abies, was observed as wel1 .  

Hohenbuehelia auriscalpium (Maire) Singer 

Found on decaying logs in Artikutza, Lizardoia (lliC05- 1 53, C) and Aztaparreta (lliC05- 1 62, C). 
Considered as an indicator of valuable beech forests at the European scale (CHRISTENSEN et al. 
2004), but apparently not too rare even in young beech forest reserves in areas of Europe with an 
Atlantic cl imate. 

Hohenbuehelia petalodes (Bull . : Ff.) Schulzer 

Found on a log in Aztaparreta (Wal 1eyn 4 1 77, GENT). 

Inonotus obliquus (Pers . :  Ff.) Pilat 

Rernnants of oId carpophores of this heart rot agent were observed on a fallen log nearby 
Lizardoia. Further studies are needed to clarify if the taxon observed is beech is different from the 
one observed on Betula (HEILMANN-CLAUSEN 2005). 

Ischnoderma resinosum (Schrad. :  Ff.) P. Karst. 

Rather common in Lizardoia (lliC05- 1 49, 1 60, C; WaUeyn 4 1 72, GENT) and Aztaparreta, often 
forming large, more or less resupinate fruitbodies. Considered as an indicator of valuable beech 
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Table 1 .  Guide to literature on wood inhabiting fungi on Fagus sylvatica in Europe. 

- Diversity and ecology (species communities, succession) of species on logs. 
ADAMCÍ K ( 1 996: Slovakia), HEILMANN-CLAUSEN 1. (200 1 :  Denmark; 2003: Denmark; 2005, 
2006: Sweden); HEILMANN-CLAUSEN & CHRISTENSEN (2000a: Denmark), KÜFFER et al. 
(2004: Ukraine); LANGE ( 1 992: Denmark); ÓDOR et al. (2004a, 2004b, 2006: Europe); PILTA VER 
et al. (2002 : Slovenia); PI RLOT 1.-M. ( 1 994: Belgium); W ALLEYN & V ANDEKERKHOVE (2002 : 
Belgium); WILLIG & SCHLECHTE ( 1 995: Germany). 

- Diversity and species communities on branches. 
CHAPELA & BODDY ( 1 988a, 1 988b, 1 988c: Britain); DARIMONT ( 1 975:  Belgium). 

- Diversity/species communities on stumps/cut log pieces. 
ANDERSSON ( 1 995, 1 997: Gennany); BODDY et al. ( 1 989: UK, fundamental research); 
CHAPELA et al. ( 1 988:  UK, fundamental research); COATES & RAYNER ( 1 985a, 
1 985b, 1 985c: UK, fundamentaI research); JAHN ( 1 968); KREISEL ( 1 96 1 ) ; PIRK & 
TÜXEN ( 1 957: Gennany); RICEK ( 1 967, 1 968: Austria); RUNGE ( 1 975, 1 980, 1 990: 
Gennany). 

- Diversity and conservation, diversity and forest management, indicator species. 
ADAMCÍK et al. (2007), AINSWORTH (2004, 2005 : UK); CHRISTENSEN & 
HEILMANN-CLAUSEN (2002 : Denmark); CHRISTENSEN et al. (2004: Europe); 
HEILMANN-CLAUSEN (2003 : Denmark) ; HEILMANN-CLAUSEN & CHRISTENSEN 
(2000, 2003a, 2003b, 2q04a, 2005 : Denmark; 200�b: Europe) ; HEILMANN-CLAUSEN et 
al. (2005); LUSZCZYNSKI (2003 : Poland); MULLER et al. (2007a, 2007b); NITARE 
(2000: Sweden); NUSS ( 1 999; Gennany), (J>ARMASTO & PARMASTO ( 1 997: Estonia); 
SCHMID & HELFER ( 1 999); TORTIC ( 1 998: Yugoslavia); VEERKAMP (2003 : 
Netherlands); W ALLEYN & VEERKAMP (2005 : Netherlands, Belgium); WINTER et al. 
(2005 : Gennany). 

- Case studies of particular species on F agus. 
BAUM et al. (2003 : Fames famentarius); CHRISTENSEN (200 1 :  Fames famentarius) ;  
LlESS0E et  al. (2000 : Nemania); SKOV (2002 : Fames famentarius); W ALD et  al. (2004: 
Hericium). 

- Records of Fagus inhabiting species : 
ADAMCÍK et al. (2007: Slovakia); BERNICCHIA et al. (2007: Italy); CAVET J. (2000: 
France) ; SIEPMANN ( 1 973 : Gennany); W ALLEYN (2004, 2006: Belgium); W ALLEYN 
et al. (2004: Belgium). 

forests at the European scale (CHRISTENSEN et al. 2004), and rather common species in oId 
beech forest reserves throughout Central Europe. Much rarer in the strongly human influenced 
landscapes ofNW Europe. 

Junghuhnia lacera (P. Karst.) Niemelii & Kinnunen 

Recorded on a large beech log in Aztaparreta (JHC05- 1 63, C). Rather poorly known in Europe, 
due to confusion with similar species, but apparent1y rare. 

Lentaria epichnoa (Fr.) Corner 
Found on a rotten beech log in Aztaparreta (JHC05 - 1 73). A rare or overlooked species throughout 
Europe associated with rotten wood in oId forests, but also occasionally observed on sawdust 
(e.g. HEILMANN-CLAUSEN 1 996). 
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Lentinellus ursinus (Fr. : Fr. ) Kühner ss. Moreau et al. ( 1 999). 
Found on decaying log nearby Lizardoia (Walleyn 4 1 64, GENT). Considered as an indicator of 
valuable beech forests at the European scale (CHRISTENSEN et al. 2004). 

Lentinellus vulpinus (Sowerby: Fr. ) Kuhner & Maire ss. Moreau et al. ( 1 999). 
Found on a log in Aztaparreta JHC05- 166, C). Considered as an indicator of valuable beech forests 
at the European scale (CHRISTENSEN et al. 2004). 

Melanotus horizontalis (Bull . )  P.D. Orton 

Found in Brañagal lones. Rarely recorded species in Europe, but probably overlooked. Mainly 
found late autumn and winter, during mild but wet periods. 

Nemania atropurpurea (Fr. : Fr. ) Pouzar 

Only collected in Redes (Walleyn 4 1 5 1 ,  GENT), but Xylariaceae received little attention during 
the excursion. In Denmark this species is considered an indicator of habitat quality for beech 
forests. 

Nemania carbonacea Pouzar 

Found nearby Lizardoia (JHC05- 148, C). Presumably not recorded before from Spain. The species 
seems to have a clear preference for sunexposed wood, and is typical ly found on larger branches 
fal len from standing dead trees, or on the log of fal len, previously standing dead trees. Apparently a 
rare species in Europe, reported from Denrnark, Sweden and the Czech Republic (GRANMO et al. 
1 999), but also occurring in France (Fontainebleau) and N.  Germany (HEILMANN-CLAUSEN 
pers. obs). 

Perenniporiafraxinea (Bul l . :  Fr.) Ryvarden 

Found in Bertiz (JHC05- 1 40, C) on a l iving veteran beech pol lard. A cosmopolitan species, widely 
distributed in Europe. Infrequent to very rare in northem Europe. 

Phellinus cavicola Kotl . & Pouzar 

This very rare polypore was found on a recently fal len oid beech pol lard in Bertiz (JHC05- 1 39, C). 
Presumably not recorded before from Spain. In England, this species is considered a good indicator 
for identifying sites with a high conservation value for beech inhabiting fungi (AINSWORTH 
2004, 2005). The species has ref1ective pore-mouths as typical in lnonotus spp., but is completely 
resupinate and with a perfect1y smooth pore-surface. 

Phlebia (Mycoacia) nothofagi (G. Cunn.)  Nakasone 

Found in Redes and nearby Lizardoia (Walleyn 4 1 53 ,  GENT). Considered as an indicator of 
valuable beech forests at the European scale (CHRISTENSEN et al. 2004). Recorded as new to 
Europe based on records from Spain by HJORTSTAM et al. ( 1 98 1 ) , but since then recorded from 
several countries throughout Europe (e.g. CHRISTENSEN et al. 2004). 

Phleogenafaginea (Fr. : Fr. ) Link 

Although we are quite famil iar with this species, mostly fruiting during late autumn and winter, we 
only observed it once, in Bertiz. It is considered an indicator of habitat quality in Denrnark 
(HEILMANN-CLAUSEN & CHRISTENSEN 2000b), England (AINSWORTH 2004, 2005), 
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Table 2. Indicator species of conservation value of beech forests proposed by CHRISTENSEN et al. (2004), 
HEILMANN-CLAUSEN & CHRISTENSEN (2002) and AlNSWORTH (2004, 2005) observed in during 
single visites of some sites in Northem Spain. 
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� � 
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� ü :.a 
..s 

Camarops polysperma 

Ceriporiopsis gilvescens i 

Ceriporiopsis pannocincta i 

Eutypa spinosa 

Ganoderma pfeif.feri i 

Gloeohypochnicium analogum 

Henningsomyces candidus 

Hericium coralloides i 

Hohenbuehelia auriscalpium i 

Hohenbuehelia mastrucata 

Hypoxylon cohaerens 

Inonotus nodulosus 

Inonotus obliquus 

Ischnoderma resinosum i 

Lentinellus ursinus i 

Lentinellus vulpinus i 

Mycoacia nothofagi i 

Nemania atropurpurea 

Ossicaulis lignatilis i 

Phellinus cavicola 

Phleogena faginea 

Pholiota squarrosoides i 

Phyllotopsis nidulans 

Polyporus badius 
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Spongipellis delectans i 
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Belgium and The Netherlands (W ALLEYN & VEERKAMP 2005),  but in The Netherlands and 
Belgium it seems now spreading rapidly, on Fagus but also on many others deciduous trees 
(W ALLEYN 2004, VEERKAMP 2007).  

Pholiota squarrosoides (Peck) Sacc. 

A rare species, causing heart rot, considered a good indicator for sites with conservation value at 
the European scale (CHRISTENSEN et al. 2004). Very oid carpophores, sti ll recognizable by their 
characteristic sweetish smell were found on logs in Lizardoia (JHC05- 1 5 1 ,  C) and Aztaparreta. 

Protomerulius caryae (Schwein.) Ryvarden 

This species seems rare all over Europe, and is most often found at localities with high 
conservation value. Found in Redes, Bertiz and Lizardoia (Wal leyn 4 1 52 & 4 1 68, GENT). 

Pycnoporellus fulgens (Fr.) Donk 

Observed in Lizardoia, fruiting high up on a dead standing beech, with the associated predecessor 
Fomitopsis pinicola. This might be the second record of this species in Spain. The first record was 
discovered on Pinus halepensis earlier in the same year (SIQUIER et al. 2006) . It seems that this 
species is increasing in Europe'.. in particular spreading from east to west (e.g. W ALLEYN & 
PIRLOT 2002, HOLEC 2004, ROLLIN 2007). 

Skeletocutis vulgaris (Fr.) Niemela & Y.C. Dai 

Presumably common, and found in all sites (JHC05- 1 1 1 , 1 2 1 ,  1 30, 1 3 1 ,  1 34, 1 3 7, C; Wal leyn 
4 1 58, 4 1 70, GENT), except for Aztaparreta, usually at the underside of branches and logs of 
average decay phase. Only recently effectively delirnited from the very similar Skeletocutis lenis 
(NIEMELÀ & DA! 1 997) and hence rather poorly known. 

Spongipellis delectans (Peck) Murri l l 

Observed nearby Lizardoia strict reserve, associated with a cavity on a living tree. A rare but 
widely distributed species in Europe, preferently occurring in sunexposed environments. 

Stereum insignitum Quél . 

This species was very common in all visited sites, especially on weakly decayed larger branches, 
whereas it is absent or very rare in northwestem Europe. In Redes, it was parasitized by Tremella 
aurantia Weinm. (Walleyn 4 1 55 ,  GENT). 

Trametes cervina (Schwein.) Bres . 

Found in Redes (JHC05- 1 08,  C) and nearby Lizardoia. Widely distributed and locally common in 
Central and Eastem Europe. 

Tyromyces kmetii (Bres.) Bondartsev & Singer 

Found in Artikutza (J HC05- 1 07, C) on a rather thin, sunexposed beech log. A rare polypore all 
over Europe, recognisable in the field by its orange coloured basidiocarps. 

DISCUSSION 

During the last decade several lists of fungal indicator species have been proposed as means to 
evaluate the conservation value of beech forests in Europe. The most comprehensive scheme 
published to date is that by CHRISTENSEN et al. (2004), based on experience from several 
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European countries. Other sets of indicator species have been developed based on experiences 
from more restricted areas, typically single countries [e.g. HEILMANN-CLAUSEN & 
CHRlSTENSEN (2000), HOLEC (2003), A,INSWORTH (2004" 2005), W ALLEYN & 
VEERKAMP (2005), NUSS ( 1 999), LUSZCZYNSKI (2003), TORTIC ( 1 998) ] In the evaluation 
of visited sites in Spain, we find the European system and those developed for Denmark, Belgium 
and Great Britain most useful, keeping in mind that the indicator schemes are stil l  in progress, and 
needs further evaluation and statistical testing to be really trust worthy. The total records of 
European Indicator species suggested by CHRlSTENSEN et al. (2004) during our five excursion 
days clearly indicate that important fungal diversity associated with decaying beech wood is 
present in Northem Spain (Table 2). This is especial ly the case for the two reserves visited in the 
Pyrenees (Lizardoia, Atztaparreta). It is however also evident that the visited areas does not host as 
many indicator species as recorded in many reserves in eastem Europe and in the best sites known 
in Denmark and Great Britain. Totally, only 1 2  of the European indicator species were recorded, 
while the best known sites outside Spain host as many as 1 4  species (CHRlSTENSEN et al. 2004). 
There are several potential explanations for this: 1) the season was very late for agarics, which 
might be the reason for the lack of species such as Flammulaster limulatus, F. muricatus and 
PIu teus umbrosus, and it is quite possible that the number of indicators species in the visited sites 
may be increased by continued investigations of the areas; b) some indicator species may for 
cl imatical reasons be absent for the area, e.g. Aurantioporus alborubescens which seems absent 
outside the subat1antic part of northwest Europe, c) final ly some species may be so demanding in 
their ecological requirements that they might be regionally extend from the regi on or have never 
been able to spread to the region, due to early human influence on the dispersing beech population 
in the Therian region, 1 -3000 years ago. This might be the reason for the lack of or very low 
number of records of species such as Hericium coral/oides or H erinaceus. 
In a recent paper based on our experiences from eastem Slovakia (ADAMCIK et al. 2007) we 
discussed the reliability of the European indicator scheme in a bigger perspective, and we find it 
relevant to continue his discussion also in the present paper, based on new experiences from Spain. 
In Eastem Europe some of the suggested indicator species appear to be more common and 
abundant than previously thought, and are regularly found even in managed forests with low 
amounts of dead wood. However, we are not certain that this actually disqualifies these species as 
indicators of valuable fungal habitats. Rather we believe that they are pointing to the presence of a 
sustainable amount of de ad wood present at the at the landscape scale, allowing the survival of 
healthy populations of even the more demanding wood-inhabiting fungi. In relation to the present 
study, we find it especially important to discuss the conservation value of more synanthropic 
habitats such as parks, formerly grazed and coppiced forests and hunting reserves. In its our 
experience from Northwest Europe that such habitats are very important for rare heart rotters such 
as Aurantioporus alborubescens, Ganoderma pfeif.feri and Inonotus cuticularis, and this appeared 
to be the case also in some of the visited reserves in Spain, especially the area nearby the strict 
reserve in Lizardoia and Artikutza, where the records of Ganoderma pfeif.feri, Phellinus cavicola, 
Spongipellis delectans, Inonotus obliquus and Hericium coral/oides were all obtained in semiopen, 
partly synanthropic habitats. Even though, such habitats are not very natural in a strict sense they 
clearly indicate important habiats for biodiversity dependent on veteran trees, including dead wood, 
and we certain1y believe such habitats deserve conservation. In a European perspective the large 
tracts of coppiced beech forests in Northem Spain are outstanding and further studies to evaluate 
their value for fungal biodiversity would be highly welcome. 

ACKNOWLEDGEMENTS 

We thank Jose Miguel (Arandaz), Vicente Rozas, Oscar Schwendtner García (Dirección General 
de Medio Ambiente de Navarra), Javier Gómez Urrutia and Thai Olariaga Tharguren (Univ. del País 
Vasco) for information on interesting beech forests to visit, permits and guiding in the field. In 
addition we want to thank our fol low Beech Boys, Eric and Klaas for a very enjoyable time. 



76 Revista Catalana de Micologia, vol . 29: 67-80; 2007 

REFERENCES 

ADAMCÍ K, S. ( 1 996).- Mykoflóra BukovskYch vrchov. Master thesis. Prírodovedecka Univerzity Komenského v bratislave 
Katedra botaniky. Bratislava. 

ADAMCÍK, S., M. CHRlSTENSEN, J. HEILMANN-CLAUSEN & R. WALLEYN (2007).- Fungal diversity in the 
Poloniny National Park with emphasis on indicator species of conservation value of beech forests in Europe. Czech 
Mycology 59: 67-8 1 .  

ATNSWORTH, M .  (2004).- Developing tools for assessing fungal interest i n  habitats I :  beech woodland saprotrophs. English 
Nature Research Reports 597, 75 p. 

ArNSWORTH, M. (2005 ).- IdentifYing important sites for beech deadwood fungi. Field Mycology 6: 4 1 -6 1 .  
ANDERSSON, H.  ( 1 995).- Untersuchungen zur Pi lzflora von Fagus sylvatica-Stubben. Z. Mykol. 6 1 :  233-244. 
ANDERSSON, H. ( 1 997).- Pi lzfruchtkorper an 10 gleichaltrigen Fagus sylvatica-Stubben im Olper Holz in Braunschweig. 

Z. Mykol. 63 : 5 1 -62. 
BAUM, S., T.N. S TEBER, F.W.M.R. SCHW ARZE & S. F INK (2003).- Latent infections of Fomes fomentarius in the xylem 

of European beech (Fagus sylvatica). Mycological Progress 2 (2): 1 4 1 - 1 48. 
BERNICHHIA, A. (2005).- Polyporaceae s.1. Fungi Europaei 1 0. Ed. M. Candusso (Alassio, Ttalia). 
BERNlCCHrA, A., G. VENTURELLA, A. SATTT A & S. PÉREZ GORJÓN (2007).- Aphyllophoraceous wood-inhabiting 

fungi on Fagus sylvatica in ltaly. Mycotaxon 1 0 1 : 229-232. 
BODDY, L., E.M. OWE S & I.H. CHAPELA ( 1 989).- Small scale vanation in  decay rate within logs one year after fell ing: 

effect offungal community structure and moisture content. FEMS Microbiol. Ecol. 62: 1 73- 1 84. 
BRADSHA W, R.H.W. & E.P. MOUNTFORD (2002).- Report to accompany maps ofpast European Fagus forests. Nat-Man 

Working Report 4. (www.flec.kvl.dkInatman). 
CA VET, J. (2000).- À la découverte des champignons liés à Fagus sylvatica dans le massif du Vercors. Bull. Féd. Myco/. 

Dauphiné-Savoie 1 56: 5-26, 1 57: 1 5-22. 
CHAPELA, I .H .  & L. BODDY ( 1 988a).- Fungal colonization of attached beech branches. 1. Early stages of development of 

fungal communities. New Phytol. I 1 0: 39-45. 
CHAPELA, I .H .  & L.  BODDY ( l 988b).- Fungal colonization of attached beech branches. I I .  Spatial and temporal 

organization of communities arising from latent invaders in bark and functional sapwood, under different moisture regimes. 
New Phyto/. 1 1 0: 47-57. 

CHAPELA, I .H. & L.  BODDY (I 988c).- The fate of early fungal colonizers in  beech branches decomposing on the forest 
floor. FEMS Microbiol. Eco/. 53: 273-284. 

CHAPELA, I .H. , L. BODDY & A.D.M. RA YNER ( 1 988).- Structure and development of fungal communities in beech logs 
four and a halfyears after fell ing. FEMS Microbio/. Eco/. 53: 59-70. 

CHRISTENSEN, M. & J. HEILMANN-CLAUSEN J. (2002).- Habitat preferences and management of macrofungi on beech 
CWD in Danish forests. Reports in Ecological and Environmental Engineering I : 98- 106. 

CHRlSTENSEN, M. (200 1 ).- nmdersvampens rolle i den umrte Skov. Skoven 9: 408-4 1 0. 
CHRISTENSEN, M., J. HElLMANN-CLAUSEN, R. W ALLEYN & S. ADAMCfK S. (2004).- Wood-inhabiting fungi as 

indicators of nature value in European beech forests. In :  MARCHETTI, M. (ed. ), "Monitonng and Indicators of Forest 
Biodiversity in Europe, from ideas to operationality" . Proceedings European Forestry Institute 5 1 :  229-237. 

COA TES, D. & A.D.M. RA YNER ( 1 985a).- Fungal population and community development in cut beech logs. I. 
Establ ishment via the aerial cut surface. New Phyto/. 1 0 1 : 1 53- 1 7 1 .  

COATES, D. & A.D.M. RA YNER ( I  985b ).- Fungal population and community deve10pment I n  cut beech logs. 2. 
Establishment via the buried cut surface. New Phyto/. 1 0 1 : 1 73- 1 8 1 .  

COATES, D. & A.D.M. RA YNER ( 1 985c).- Fungal population and community development i n  cut beech logs. 3 .  Spatial 
dynamics, interactions and strategies. New Phytol. 1 0 1 : 1 83- 1 98. 

COSTA TENORIO, E., C. MORLA JUARISTI & H. SAINZ OLLERO, ed. (2005).- Los bosques lbericos. Una 
interpretación geobotanica. 4a edición revisada. Ed. Planeta, Barcelona. 

DARlMONT, F. « 1 973 » ( 1 975).- Recherches mycosociologiques dans les forêts de la Haute-Belgique. Mém. Inst. Roy. Sci. 
Nat. Belgique 1 70: 1 -220 + annexes. 

DUHEM, B. ( 1 994).- Présence d'Aleurodiscus wakefieldiae Boidin et Beller (Corticioideae, Basidiomycotina) dans le nord de 
la France Doc. Mycol. 24 (93 ): 5 1 -54. 

GRANMO, A., T. UESS0E & T. SCHUMACHER ( 1 999).- The genus Nemania s.1. (Xylariaceae) in Norden. Sommerfeltia 
27: 1 -96. 

HEILMANN-CLAUSEN, J. ( 1 997).- Nyt fund af Stor Grenk0l1e (Lentaria epichnoa). Svampe 36: 24-26. 
HEILMANN-CLAUSEN, J. & M. CHRlSTENSEN (2000a).- l ntroduktion til vedboende svampe. Svampe 4 1 : 1 3-25. 



Revista Catalana de Micologia, vol . 29: 67-80; 2007 77 

HEJLMANN-CLAUSEN, 1. & M. CHRISTENSEN (2000b).- Svampe pa b0gestammer - indikatorer for vaerdifulde 
lovskoslokaliteter. Svampe 42: 35-47. 

HEILMANN-CLAUSEN, 1. & M. CHRISTENSEN (2003a).- Fungal diversity on decaying beech logs - implications for 
sustainable forestry. Biodiversity & Conservation 1 2: 953-973 . 

HEILMANN-CLAUSEN, 1. & M. CHRISTENSEN (2003b).- Does size matter? On the importance of various dead wood 
fractions for fungal diversity in Danish beech forests. Biodiversity & Conservation 1 2 : 953-973. 

HEJLMANN-CLAUSEN, 1. & M. CHRISTENSEN (2004b ).- Pa jagt efter urskovssvampe. Svampe 49: 45-52. 
HEILMANN-CLAUSEN, 1. & M. CHRISTENSEN (2004a).- Does size matter? On the importance of various dead wood 

fractions for fungal diversity in Danish beech forests. Forest Ec% gy & Management 20 1 :  1 05- 1 1 7. 
HEILMANN-CLAUSEN, 1. & M. CHRTSTENSEN (2005).- Wood-inhabiting macrofungi in Danish beech forests -

conflicting diversity pattems and their implications in a conservation perspective. Biological Conservation 1 22 :  633-642. 
HEILMANN-CLAUSEN, 1. (200 1 ).- A gradient analysis of communities of macrofungi and slimemoulds on decaying beech 

logs. Mycol. Res. 1 05 :  575-596. 
HEILMANN-CLAUSEN, 1. (2003).- Wood-inhabiting Fungi in Danish Deciduous Forests - Diversity, Habitat Preferences 

and Conservation. PhD thesis, Royal Veterinary and Agricultural University, Frederiksberg, Denmark. 
HETLMANN-CLAUSEN, 1. (2005).- Diversity ofsaproxylic fungi on decaying beech wood in protected forests in the county 

ofHalland. HalJ11Stad (Sweden), Uinsstyrelsen Halland, Medde/ande 2005 (7): 1 -64. 
HEILMANN-CLAUSEN, 1. (2006).- Vedlevande svampar pa bok i Halland. Svensk Myk% gisk Tidskrifl 27 (2): 1 9-28. 
HEILMANN-CLAUSEN, 1. ,  E. AUDE & M. CHRISTENSEN (2005).- Cryptogam communities on decaying deciduous 

wood - does tree species diversity matter? Biodiversity & Conservation 14 : 206 1 -2078. 
HJORTSTAM, K., M.T. TELLERÍA, L. RYVARDEN & F.D. CALONGE ( 1 98 1 ) .- Notes on the Aphyllophorales of Spain. 

I l .  Nova Hedwigia 34: 525-538. 
HOLEC, 1 .  (2003). -A uf natürliche, vom Menschen nur minimal beeinflusste Vegetation beschrankte Grosspilze - Eine 

Modellstudie aus dem B6hmerwald. Fritschiana 42: 25-27. 
HOLEC, 1 .  (2004).- Distribution and ecology ofthe rare polypore Pycnoporellusfu/gens in the Czech Republic. Czech Mycol. 

56: 29 1 -302. 
JAHN, H. ( 1 968).- Das Bisporetum antennatae, eine Pilzgesellschaft auf den Schnittflachen von Buchenholz. Westfalische 

Pilzbriefe 7 (3/4): 4 1 -47. 
KREJSEL, H. ( 1 96 1  ).- Der Entwicklung der Mykoz6nose an Fagus-Stubben auf norddeutschen Kahlschlagen. Feddes Rep., 

Beiheft 1 39:  227-232. 
KÜFFER, N., P.S. LOV AS & B. SENN-IRLET (2004).- Diversity of wood-inhabiting fungi in natural beech forests in 

Transcarpathia (Ukraine): a preliminary survey. Mycologia Ba/canica I: 1 29- 1 34. 
LANGE, M. ( 1 992).- Sequence ofmacromycetes on decaying beech logs. Persoonia 1 4: 449-456. 
LJESS0E, T., 1. HEILMANN-CLAUSEN & M. CHRISTENSEN (2000).- Slregteme Nemania, Euepixylon og 

Kretzschmaria i Danmark. Svampe 42 : 1 7-29. 
LEGON, N.W. & HENR1CI, A. (eds), (2005).- Checklist ofthe British and lrish Basidiomycota. Royal Botanic Gardens, Kew. 
LUSZCZYNSKJ, 1. (2003).- Relict fungi of primeval forests in the Swi�tokrzyskie mountains (central Poland). Botanica 

Lithuanica 9: 243-25 1 .  
MOREAU, PA, P. ROUX & G. MASCARELL ( 1 999).- Une étude du genre Lentinellus P. Karst. en Europe. Bull. Trim. 

Soc. Mycol. France 1 1 5 :  229-273. 
MÜLLER 1., H. ENGEL & M. BLASCHKE (2007).- Assemblages of wood-inhabiting fungi related to si lvicultural 

management intensity in beech forests in southem Germany. Eur. J. Forest Research 1 26: 5 1 3-527. 
MÜLLER J, T. HOTHORN & H. PRETSZCH (2007).- Long-tem1 effects of logging intensity on structures, birds, saproxylic 

beetles and wood-inhabiting fungi in stands of European beech Fagus sylvatica L. Forest Ecology & Management 242: 
297-305. 

NI EMELÀ, T. & Y.c. DAl ( 1 997).- Polypore Skeletocutis Ien is and its sib S. vulgaris. Ann. Bot. Fennci 34: 1 33- 1 40. 
NITARE 1 .  (2000).- Signalarter. Jndikatorer pa skyddsvard skog. Flora 6ver kryptogamer. J6nk6ping (Sweden), 

Skogstyrelsen. 384 p. 
NOORDELOOS, M.E. (2004).- Entoloma s.\. Supplemento. Fungi Europaei 5a: 76 1 - 1 378. Ed. M.  Candusso (Alassio, Jtalia). 
NUSS, I .  ( \ 999).- Mykologischer Vergleich zwischen Naturschutzgebieten und Forstflachen am Beispiel von zwei 

Naturschutzgebieten (Mittelsteighütte, Ludwigshain) und zwei Forstflachen (Schr6elhütte, Rotmarter) in Bayem. Libri 
Botanici, Band 1 8. 

ÓDOR, P., 1. HEILMANN-CLAUSEN, M. CHRISTENSEN, E. AUDE, K.W. VAN DORT, A. PILTAVER, 1. STLLER, 
M.T. VEERKAMP, R. WALLEYN, T. STANDOVÀR, A.M. VAN HEES, 1. KOSEC, N. MATO CEC, H. KRAIGHER 
& T. GREBENC (2004a).- Diversity and composition of dead wood inhabiting fungal and bryophyte communities in semi­
natural beech forests in Europe. Nat-Man project, Working Report 32. 59 p. (Nat-Man: http: //www.flec.kvl.dkJnatrnanl). 



78 Revista Catalana de Micologia, vol . 29: 67-80; 2007 

ÓDOR, P., 1 .  HEILMANN-CLAUSEN, M. CHRlSTENSEN, E. AUDE, K.W. VAN DORT, A. PIL T A VER, 1. SILLER, 
M.T. VEERKAMP, R. WALLEYN, T. STANDOVÀR, A.M. VAN HEES, 1. KOSEC, N. MATOCEC, H. KRAIGHER 
& T. GREBENC (2006).- Diversity of dead wood inhabiting fungal and bryophyte assemblages in semi-natural beech 
forests in Europe. Biological Conservation 1 3 1 :  58-7 1 . 

ÓDOR, P., A.F.M. VAN HEES, 1. HEILMANN-CLAUSEN, M. CHRlSTENSEN, E. AUDE, K.W. VAN DORT, 
A. PILTAVER, I. S ILLER, M.T. VEERKAMP, T. GREBENC, L. KUTNAR, T. STANDOVÀR, 1 .  KOSEC, 
N. MATOCEC & H. KRAIGHER (2004b).- EcologicaL succession of bryophytes, vascular plants and fungi on beech 
coarse woody debris in Europe. Nat-Man project, Working Report 5 1 ,  1 40 p. 

PARMASTO, E. & I. PARMASTO ( 1 997).- Lignicolous Aphyllophorales of oid and primeval forests in Estonia. 1 .  The 
forests or northem Central Estonia with a preliminary l ist of indicator species. Folia Cryptog. Estonica 3 1 :  38-45. 

PILTA VER, A., N. MATOCEC, J. KOSEC & D. JURC (2002).- Macrofungi on beech dead wood in the Slovenian forest 
reserves Rajhenavski Rog and Krokar. Zbornik Gozdarstva in Lesarstva 69: 1 7 1 - 1 96. 

PTRK, W. & R. TÜXEN ( 1 957).- Das Trametetum gibbosae, eine Pilzgesellschaft modemder Buchenstümpfe. Mit/ei/. Flor.­
soziol. Arbeitsgem., Neue Folge 6/7: 1 20- 1 26. 

PIRLOT, 1.-M. ( 1 994).- Les associations sur bois mort de Fagus. Evolution d'une station de 1 984 à 1 992. Miscellanea 
Mycologica 40: 8- 1 3 ; 42 : 9- 1 7. 

RICEK, E.W. ( 1 967, 1 968).- Untersuchungen über die Vegetation auf Baumstümpfen. Jahrb. Oberosterr. Musealvereins 
I .  Abhandlungen 1 1 2 :  1 85-252; 1 1 3 :  229-256. 

ROLUN O. (2007).- Un polypore rare, Pycnoporellus jit!gens ( Fr.) Donk, en nette expansion en Europe occidentale. Bull. 
Myco/. Bot. Dauphiné-Savoie 1 86: 43-48. 

RUNGE, A. ( 1 975).- Pi lzsukzession auf Laubholzstümpfen. Z. Pilzk. 4 1 : 3 1 -38. 

RUNGE, A. ( 1 980).- Pilz-Assoziationen aufHolz in Mitteleuropa. Z. Myko/. 46: 95- 1 02. 

RUNGE, A. ( 1 990).- Vergleichende Untersuchungen zur Pilzsukzession an Laubholzstümpfen auf Kahlschlagen und im 
Plenterwald. Z. Pilzk. 56: 1 5 1 - 1 54. 

SCHMID H. & HELFER W. ( 1 999).- Die Bedeutung der Naturwaldreservate fur den Pilzartenschutz. NUA Seminarbericht 4: 
1 40- 1 46. 

SIEPMANN, R. ( 1 973).- Isol ierung und Bestimmung von Basidiomyceten und anderen Pi lzen aus waldlagemdem 
Buchenholz (Fagus sylvatica). Material & Organismen 8: 27 1 -294. 

S IQUIER, J.L., C. CONST ANTINO & c. CONST ANTINO (2006).- Pycnoporellus 
f
ii/gens nueva cita para el catalogo 

micológico español. Bo/. Soc. Mico/. Madrid 30: 1 99-200. 

SKOV, S. (2002).- T0ndersvamp - ny viden om en velkendt svamp. Svampe 45 : 1 2- 1 8. 

TORTlC, M. ( 1 998).- An attempt to a list of indicator fungi (Aphyllophorales) for oid forests of beech and fir in former 
Yugoslavia. Folia Cryptog. Estonica 33 :  1 39- 1 46. 

VEERKAMP, M. (2003 ).- Het belang van groot dood beukenhout voor paddestoelen. Nederlands Bosbouwtijdschrifl 75 (5) :  
1 0- 1 4. 

VEERKAMP, M. (2007).- Het beukenkorrelkopje verovert Neder1and. Coolia 50: 9 1 -93. 

Wald, P., S. Pitkanen & L. Boddy (2004).-. Interspecific interactions between the rare tooth fungi Creolophus cirrhatus, Hericium 
erinaceus and H. cOllllloides and other wood decay species in agar and wood. Mycol. Res. 1 08: 1 1 47- 1 457. 

W ALLEYN, R .  & 1.-M. PTRLOT (2002).- Un nouveau polypore est arrivé. Mycolux 2002: 1 0- 1 4, 33.  

W ALLEYN, R. & K. V ANDEKERKHOVE (2002).- Diversiteit, ecologie en indicatorwaarde van paddestoelen op groot 
dood beukenhout in het bosreservaat Kersselaerspleyn (Zonienwoud). Rapport Jnstituut Bosbouw en Wildbeheer Bb R 
2002.009, 94 p, Geraardsbergen (Belgium). 

W ALLEYN, R. & M. VEERKAMP (2005 ).- Houtzwammen op beuk. Kensoorten voor soortenrijke bossen in Belgie en 
Neder1and. Natuur.focus 4: 82-88. 

WALLEYN, R. (2004).- Verspreiding en ecologie in Vlaanderen van enkele houtzwammen met voorkeur voor beukenhout. 
Meded. Antwerpse Mycol. Kring 2004: 1 6-22. 

WALLEYN, R. (2006).- Verspreiding en ecologie in Vlaanderen van enkele houtzwammen met voorkeur voor Beuk (2dc 

reeks). Meded. Antwerpse Myco/. Kring 2006: 37-43. 

WALLEYN, R., Y. VERSTETRT, P. FAYT & E. BRANQUART (2004).- Quelques champignons rares ou intéressants en 
hêtraie beige. Miscellanea Mycologica 80-8 1 : 45-53.  

WILLIG, J. & G.B. SCHLECHTE ( 1 995).- Pilzsukzession an Holz nach Windwmf in einem buchennatUlwaldreservat. 
AlIgemeine Forstzeitschrifl 50 ( 1 5 ) :  8 1 4-8 1 8. 

WINTER, S., M. FLADE, H. SCHUMACHER, E. KERSTAN & G. MOLLE (2005).- the importance of near-natural stand 
structures for the biocoenosis of lowland beech forests. Forest Snow Landscape Res. 79: 1 27- 1 44. 



Revista Catalana de Micologia, vol. 29: 67-80; 2007 79 

Phellinus cavicola (JHC05- 1 39) .  

Junghuhnia lacera (JHC05- 1 63) .  
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Entoloma pluteisimilis ( Walleyn 4 1 50). 

Dentipellis fragilis (Wal leyn 4 1 63 ) .  




