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A NEW ASCOSPOROGENOUS YEAST GENUS: 
Y AMADAZYMA GEN. NOV. 

GENEVIEVE DILLON- GRAND 

Universite Lyon I, ICBi4rfC . Laboratoire de Biologie Vtgttale. Section 
Levures. Bdl. 405. 43 Bd du II novembre 1918. 69622 V/LL EURBANNE 
Cedex. FRANCE 

Summary 

The genus Pichia is very heterogeneous as to the coenzyme Q system: 
67 species are characterized by a coenzyme Q7, 4 species by a coenzyme 
Q8 and 20 by a coenzyme Q9. We propose the new ascoporogenous genus 
Yamadazyma for those species equipped with the coenzyme Q9 and with 
hat-shaped ascospores. 

Since Hansen established the genus Pichia in 1904, the definition of 
this taxon has changed considerably in order to accommodate the ever 
increasing number of new species assigned to it. This genus was very 
heterogeneous and the ascospores appeared spheroidal , hat-shaped or 
Saturn-shaped. 

Kurtzman and Smiley (1974) transferred two round-spored species to 
the genus Debaryomyces because their asCospores appeared roughened and 
typical of Debaryomyces by scanning electron microscopy; furth ermore, 
these species we re Q9-equipped as all species of the genus Debaryomyces 
(Yamada and Kondo, 1972; Yamada et at., 1976). Kurtzman et al. (1980) 
transferred three other round -spored species to the genus l ssatche11 k ia, 
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because the ir ascospores appeared roughened; they were Q7-equipped 
(Yamada et al., 1973}. Only four round-spored species remained in the 
genus Pichia (Kurtzman, 1984); these species were Q9-equipped and we 
have suggested to transfer them to the genus Debaryom)'Ces subject to 
investigating their ascospores by scanning electron microscopy 
(Billon-Grand, 1988). 

The species with Saturn-shaped ascospores were proposed by 
Kurtzman (1984) for transference to the genus Williopsis Zender, as Von 
Arx et al. (1977) did for the Saturn-spored Hansenula species. 

Among the 85 Pichia species with hat-shaped ascospores, 65 species 
are characterized by a coenzyme Q7 , 4 species by a coenzyme Q8 and 16 
species by a coenzyme Q9 (Yam~da et al., 1973, Billon-Grand, 1985). In 
order to clarify the taxonomy of the genus Pichia , we propose a new 
ascosporogenous yeast genus for the 16 species equipped with the CoQ9 
system and with hat-shaped ascospores: the genus Yamadazyma, gen. nov. 

This genus is named in honour of Professor Yuzo Yamada, Shizuoka 
Univers it y~ Department of Agricultural Chem istr y~ Applied Microbiology 
Laboratory, Shizuoka, Japan, in recognition of his contribution to yeast 
taxonomy, especially his stud ies of the coenzyme Q system of asporogenous 
and ascosporogenous yeasts. 

Latin diagnosis: 

Cellulae globosae vel cylindricae per gemmationem multilateralem 
propagant. Pseudohyphae praesentes. Ascosporae pileiformes, I to 4 in 
quoque asco. Ascosporae maturae ex ascis liberantur. Ferment::n io adest. Ad 
crescentjam vi taminae externae necessariae sunt. Systema coenzymatis Q9 
adest. 

Species typica: Yamadaz yma philogaea (Van der Walt et Johan nsen) 
Billon-Grand. 

Cells are globose to cylindrical, reproducing by multilateral budding. 
Pseudophyphae are present . Ascospores are hat-shaped , I to 4 per ascus. 
Mature spores are easily released from the ascus, except for one species. 
Fermentation is usually present. Growth in vitamin free medium is usually 
negative. The coenzyme Q system is Q9. 

The type species is: Yamadazyma philogaea (Van der Walt et 
Johannsen) Billon-Grand, comb. nov. (basionym: Pichia phi/ogaea Van der 
Walt et Johannsen, Antonie van Leeuwenhoek, 4!: 173, 1975); type st rain: 
CBS 6696. 

The 15 other species of the new genus Yamadazyma are: 
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-Yamadazyma acaciae (Van der Walt) Billon-Grand, comb. nov. 
(basionym: Pichia acaciae Van der Walt, Antonie van Leeuwenhoek, 32: 
159, 1966); type strai n: CBS 5656. 

-Yamadazyma besseyi (Kurtzman et Wickerham) Billon-G rand , 
comb. nov. (basionym: Pichia besseyi Kurtzman et Wickerham, Antonie van 
Leeuwenhoek, 38: 50, 1972); type strain: CBS 6343 . 

-Yamadazyma casti/lae (Santa Maria et Garcia Aser) Bilton-Grand, 
comb. nov. (basionym: Pichia castillae Santa Maria et Garcia Aser, Bol. 
I.N.l.A., 62: 53, 1970); type strain: CBS 6053. 

-Yamadazyma jarinosa (Lindner) Billon-Grand, comb. nov. 
(basionym: Saccharomyces farinosus Lindner, Wochenschr. Brau ., 153, 
1894); type strain: CBS 185. 

-Yamadazyma guil/iermondii (Wickerham) BiHon-Grand , comb. nov. 
(basionym: Pichia guilliermondii Wickerham, J. Bacterial. , 92: 1269, 1966); 
type strain: CBS 2031. 

-Yamadazyma haplophila (Shifrine et Phaff) Billon-Grand, comb. 
nov. (basionym: Pichia hap/ophila Shifrine et Phaff, Mycologia, 48: 45, 
1956); type strain: CBS 2028. 

-Yamadazyma inositovora (Golubev, Blagodatskaya, Suet in et 
Trotsenko) Billon-Grand, comb. nov. (basionym: Pichia inositovora 
Golubev, Blagodatskaya, Suetin et Trotsenko, Inter. J. System. nacteriol. , 
31: 91, 198 1 ); type strain: CBS 8006. 

-Yamadazyma media (Boidin, Pignal, Lehodey, Vey et Abadie) 
Billon-Grand, comb. nov. (basionym: Pichia media Boidin, Pignal, 
Lehodey, Vey et Abadie, Bull. Soc. Mycol. France, 80: 438, 1966); type 
strain: CBS 5521. 

-Yamadazyma mexicana (Miranda, Holzschu, Phaff et Starmer) 
Dillon-Grand , comb. nov. (basionym: Pichia mexicana Miranda, Holzschu, 
Phaff e t Starmer, Inter. J . System. Bacterial. , 32: 103, 1982); type strain: 
CBS 7066. 

-Yamadazyma nakazawae (Kodama) Billon-Grand, comb. nov. 
(basionym: Pichia nakazawae Kodama, J. Ferment. Techno!., 53: 626, 
197 5); type strain: CBS 6700. 

-Yamadazyma ohmeri (Etchells et Bell) Billon- Grand , comb. nov. 
(basionym: Errdomycopsis ohmeri Etchells et Bell, Food Techno!., 4: 81, 
1950); type strain: CBS 5367. 

-Yamadazyma scolyti (Phaff et Yoneyama) Billon-Grand, comb. nov. 
{basionym: Endomycopsis scolyti Phaff et Yoneyama, Antonie van 
Leeuwenhoek, 27: 20 1, 1961); type st rai n: CBS 4802 . 

-Yamadazyma segobierzsis (Santa Maria et Garcia Aser) 
Billon-Grand, comb. nov. (basionym: Pichia segobiensis Santa Maria et 
Garcia Aser, Bol. I.N.I.A ., 5: 49, 1977); type st rain: CBS 6857. 

-Yamadazyma spartinae (Ahearn. Yarrow et Meyers) Billon-Grand , 
comb. nov. {basionym: Pichia spartinae Ahearn , Yarrow et Meyers, Antonie 
van Leeuwenhoek, 36: 505, 1970); type strain: CBS 6059. 
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-Yamadazyma slipitis (Pignal) Billon-Grand, comb. nov. (bas ion ym: 
Pichia stipitis Pignal, Bull. Soc. Lineenne Lyon , 4: 168, 1967); type strain: 
CBS 5773 . 

The genus Yamadazyma is placed in the family Endomycelaceae. 
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LEPTOSPHAERIA PIMPINELLAE AND ITS PHOMA ANAMORPH 

ROSALIND LOWEN 

New York Botanical Garden 
Bronx NY 10458, USA 

A. SIVANESAN 

CAB International Mycological Institute 
Kew Surrey, UK 

On a trip to Israel in 1987, R. Lowen collected a 
I&ptosphoeria on blackened stems of PimpinellA anisum L. 
that does not fit any published. descriptions (Holm, 
1957; MUller, 1950; Shoemaker, 1984). A fb2mA anamorph 
was derived from cultures of single ascospores and was 
also subsequently found on the host. The holomorph is 
descri bed and illustrated. 

Leptoapbaeria piapinellae Lowen & Sivanesan sp. nov . 
(Pigs. 1,2) 

Anamorph: fh2msl sp. 

Ascomata dispersa vel aggregata, aliquando 
contluentibus, immersa, sa.epe superficialia, atra, 
globosa, basali compressa, 300-400 $lll lata, usque 500 $lm 
alta, cum pilis sparsis dispersus, sine colore. Rostrum 
pleurumque uni et centralia, raro binis, 60-60 $lm altis, 
sine peri physes. Ostiolum apicali, 25-70 $lll latis. 
Paries ascomati brunneis, textura angular is, 50-7 5 $lll 
latis, ex cellulis interno scleroplectenchymatis, 
externo pseudoparenchymatis composi tus. Pseudoparaphyses 
numerosae, filiformes, septatae, sine colore, ramosae, 
1.5 ~~~ lata . Asci bitunicati, clavati, brevipedicellati, 
octospori, 90-120 X 14-16 ~m. Ascosporae biseriatae vel 
multiseriatae in asco, fusifor.es, 5-6 (-10) 
transversaliter septatae, in meclio constrictae aliquando 
ceterus septa, pallide brunneae, guttulatae, laeves, 
rectus vel lev iter curvata, 50-65 X 5. S-6. 5 ~·· cum 
appendiculatae globosus, terminalis, gelatinoso, raro 
strato tenui gelatinoso totam sporaa cingens. 
Conidiomata pycnidia, ascomata similis, parva, usque 300 
~~~ diam, roseus contentu . Conidia brevicylindrica, 
aseptata, biguttulata, sine colore, 4-4.5 X 1.2-1.8 ~m. 
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Holotype: Israel: Mt . Carmel, Belt Oren Forest, wadi 
near Kibbutz Oren. On dead, blackened, still standing 
stems of Pimpinella ani sum L., 9 Dec 1987, R. Lowen 523-
88, NY i Isotype IHI 328948 . 

~ scattered to gregarious, sometimes 
confluent, immersed, becoming superficial, black, 
globose with a flattened base, 300-400 J!m wide, up to 
500 S'm high, with sparse , scattered colorless hairs. 
Beak usually one and central, rarely two, approximately 
60 x 60 S!M high, without periphyses. Ostiole apical, 25-
70 S'm wide. Peridium surface brown, textura angularis, 
in longitudinal section 50- 75 S'm thick, of six to nine 
layers of scleroplectenchymatous cells toward the 
outside and pseudoparenchymS'Itous cells toward the 
i nside. Pseudoparaphyses numerous, septate, colorless, 
branched, up to 1.5 ~m thick. M£1 bitunicate, clavate, 
short-stalked, 8-spored, 120 X 14-16 ~m. Ascospores 
biseriate to multiseriate in the ascus, fusiform, 
transversely 5-6 (-10) septate, constricted in mid 
septum, occasionally in other septa, pale brown , 
quttulate, smooth, straight to slightly curved, 50 - 65 x 
5.5 - 6.5 ~m, with a globose, termi nal, mucilaginous 
appendage at each end, rarely surrounded by a thin 
mucilaginous sheath. Conidiomata pycnidial, similar to 
ascomata, up to 300 ~m diam, contents pink . ~ 
short cylindri cal, aseptate, biguttulate , colorless, 4-
5.5 x 1.2-1.8 ~m, formed on phialidic conidiogenous 
cells 6-12 X 3 ~m at the base, tapering to 1 ~m at the 
apex, apex flared , arising from cells lining the cavity 
of the pycnidium. 

CUlture study: Cultures we re grown on CMD (cornmeal 
dextrose agar, Difco) and OM (oat meal agar, Smith and 
Onions, 1983) in diffuse daylight at 2o•c. Ascospores 
germinating from one or both end cells, sometimes from 
the other cells, remaining viable after being frozen at 
o • c for 24 h. Mycelium immersed, forming black, 
rhizoidal branching strands on CHD, much white aerial 
mycelia o n OM, leading edge irregular, reverse black. 
Irregular conidiomata forming in one week at sites of 
mycelial aggregation, oozing copious pink slime 
cont aining conidia. Conidiomata becoming more regular 
after 6 weeks in culture, often 125- 250 ~m diam. 

Leptosphaeria planiuscula (Reiss.) Ces . & De Not. 
is the closest species to L pimpinellae with terminal 
appendaged ascospores but the ascospores are 5-septate, 

Fig. 1. Leptosphaeria p imp inellae, teleomorph. a-d. 
ascospores (X 1000); e. section of ascoma (X 100): t . 
ascus (X 1000); g . ascomata on host (X 25). 
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Fig. 2. Leptosphaeria pimpinellae, anamorph. a . cells on 
surface of peridium; b. conidia; c. section of 
conidioma; d. conidiophores with developing conidia . Bar 
a b d - 10 um; c = 100 ym. 

scospore 
size (~m) 

~ E.MU.ller Laserpitium 4 (-5 ) 35-45 X 5 
( 1953) 

L roenicu lacea Foeniculym 4 (-5) 40 X 6 
Fa.bre (1883) 

L foeniculi Poeniculum 4 ( - 5 ) 18-24 X 5-7 
Gonz. (1924) 
~ E.MUlle r Laserpitium 6-8 40-60 X 6-8 

(1950) * 
L libaootis ~ 1 8 -2 2 x s.s-

( FUckel)Neissl ~.~ 7 
i n Kunze (1876) 

L.p impinellae Pimpinel la 5 - 6(-10) 50- 60 X 5.5-
Lowen & Sivan. (1989) 6.5 
~ r..osernitium 3-5 36-50 X 4-5 

ares. (1926) 
L simmonsii ~ 35-40 X 4 . 5 

Sacc . (1920) 
•Nodulospbaeria ladina (MUller) Holm (1957) 
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asci distinc tly 4-spored (Shoemaker, 1984), and an 
anamorph ic state is lacking. Many s pecies of 
Lectosphaerja with .fhm anamorphs have been described 
(Sivanesan, 1984) . Among these ~ (Fuckel) P. 
Karst. appears to be the most similar to L. pimpinellae 
in the ascospore and conidial morphology . Terminal 
appendages and sheaths, however, are not found on the 
ascospores . Although conidial morphological differences 
are i nsigni fica nt between these two s pecies, similar 
minor differences are 
also generally true b e tween many species of fhQm..a. which 
have been distinguished mainly on host basis. 
Furthermore ~ is restricted to species of the 
host genus ~- The host Pimpinella is a member of 
the family Umbelliferae. About eight species of 
Leptosphaeria (see table 1) have been described on other 
members of this family. All species except L. lad ina E. 
MUller (19 50 ) have typically 3- or 4- or rarely 5 -
septate ascospores . The ascospores in L . ladina are 6-8-
septate with terminal appendages but the th ird cell is 
c onspicuously enlarged. 

We wish to thank C. T. Rogerson for his helpful 
comments a nd M. E. Barr Bigelow and R.A. Shoemaker for 
serving as pre-submission reviewers . 
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Sm!MARY 

Ascos phaeca tenax sp. nov. with tough and leathery 
spore cysts is described . The fungus was fou nd feeding 
saprophyt.ica l ly in associa ion with lfegach i le wfllughbicl­
Ii'l . Further, some atypical chalkbrood symptoms on M. rotun­
data larvae are fou nd to be caused by a variant of A. ag ­
g cegata. 

INTRODUCTION 

Eighteen years ago , nesting cells of the l eafcutter bee 
Me qachile w il luqhbie l lit Kirby we r e collected from a rotten 
door rail at S0llested , Lo l land (llolm & Skou, 1972) , and 
infection with Microascus exsectus Skou (;: Pithoascus ex -
sec us (Skou) v . Arx , 19731 (Skou , 1973) was found during 
exper imental rearing of the bees. Nesting ce l l s of 11. wil­
Jughbiella with M. exsectus were found again in October 
1984 in a rotten garden seat at Li ndenberg, Zealand and in 
August 1985 in a dry-rotten tree stump at Neksel0 (a small 
is land c l ose to the northwestern coast of Zea l a nd) . At 
these sites, an undescri be d ,,scosphaeca species was found 
together with 11. exsertus (Fig. la) (Skou, 1986) . 

Further , N0rgaard Holm receive d in March 1987 and in 
Fe bruary 1988 col l ection s of dead larvae of the alfalfa 
leafcutter bee M . r otundata (Fabr.) from J . Jakobsen , Til­
ley , A 1 be rta , Canada , who had obtained the collections f rom 
"The Cocoon Testi ng Laboratory" in Brooks, Alberta, Canada . 
The larvae were sorted in boxes in regard to the i r symp­
toms. J. Jakobsen , Alterba, and Professor W.P. Stephen, 
Oregon (pe rs. comms), have recorded morta l ities as high as 
17\ and 30\, respectively , due to chalkbrood diseases in 
populations of M. cotund<lta in southern Alberta. However, 
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these diseases seem to be uncommon in the leafcutter bee 
populations of the bee producers in g e nera l accordi ng to 
Richards (1985) and Fairey & Lieverse ( 1987 ). 

The r esults of exami nation of these col l ections are 
presented below. 

MATERIALS AND METHODS 

The material exami ne d compr ised a sma ll sample of ,lf egd ­
chile willughbi ella Kirby cocoon s f rom Lind e nberg (1 98 41 
and a larger one from Neksel 0 (1985) infected with an un­
described lis cosphera species . Furt he r, two coll ections of 
hundreds of dead larvae of the alfalfa Leafcutte r bee M. 
cot:undatd (Fabr.) were obtained from " The Cocoon Testi ng 
Laboratory" , Brooks, AlbertS~, Canada, by J. Jakobsen ( 1987, 
1988 ) . H. cot:undat.a larvae from the Department of Crop 
Science, T.istrup, were used fo r an infection test wi t h 
spores f rom the Canadian larvae. 

A small test was se t up using M. rotundata larvae 
reared on ste ril ized pollen diet (Nelson et al., 1 972) with 
aureomycin. Ca. 100 mg diet was placed i n each of 30 micro ­
wells (y-ray steri l ized Nunclon Delta SI box with 8 x 1 2 
microwel ls) . Spore cysts from the Canadian l arvae were 
separated after removal of the larval skin, crushed and 
mixed wit h 1 ml of the diet . A drop of the resu l ti ng s pore 
suspension was placed on top of the diet in each o f 25 of 
the microwel ls . An egg or a newly hatched l arva was trans­
ferred u ns terilized to all 30 microwells. 

Test for growth of the fung i were made o n common media 
and on the specia l sugar rich media used for speci es of 
Ascos p h aeca (Skou, 1988) . 

The measurement s were made with an ocu l ar sc r e w micro­
meter. 

RESULTS 

As c osphaeca tenax Skou et Holm s p. 

Etymology : 'tenax ' = tough. This epithet refers to t he 
inne r membrane of the spore cysts wh ich are tough and 
l eathe ry as opposed the vit r eou s fra gil e consistency of the 
inne r membra ne in t he other described species. 

Descriptio: Spococystae nigcae vel brunneae. globosae. JJ - 67 - lOS um 
magnae. 86 pro 100 inte r 40 et 90 um . Hembuma eKtecna hyalina, gelati­
nasa, sine colore ec membrana i n tern<J translucenti bcunne<J, Je..,is, 
tenaK et cociacea , 1.5 um ccassa. Clobuli spocacum sphaerici, 7.7-
11.9 - 15.4 um magni . 89.5 pro 100 inter 9.0 et. 14.0 um. Ascospocae 
unicellulares, naviculaces vel subfalcatae et diametienti pacum trian ­
gul atae, 0.6- 0.7- 0 . 9 K 1.9- 2 .7- 3 .5 um magnae; ratione long i­
tudinis pro latitudine i ta J.9. Status anamorphosis non obsecva tus . 

flabitat in chrysal ibus, c1 b.Jcid et Eaecibus Hecjachi lis wi 11u9hb iel­
lae Kirby et Mega chilis co tundatae (Fabr . ) . 
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Holocypus anno 1985 in chrysalibus Hegd chiUs wll lughblell.Je i n i n ­
sula Neksel~. D.!nia leccus, in Museo et He r bacio Hauntensi (C) depo­
situs. 

Descrip tion : The spore cysts are lustrous black or infre­
quently dark brown, globose, 33 - 67 - 105 vm with 86\ be ­
twee n 40 and 90 urn (Fig. lb). The outer membrane hyaline, 
ge l atinous and colourless. 'l'he inner membrane dark brown in 
translucent light , smooth, tough and leathery , l.S urn thick 
and structureless in fraction (Fig. le and lf). Spore ball s 
globose, 7.7 - 11.9- 15.4 t.~ m with 89.5\ between 9.0 and 
14.0 urn (Fig. lc ) . Ascospores one-celled , boa t-shaped or 
sub-falciform when seen from t h e si d e , tending to be trian­
gular in cross section - almost like a piece of orange , 
0.6- 0.7- 0.9 x 1.9- 2.7- 3.5 JJm with littl e variation 
{F'ig. td and l e ). Leng th -to-width ratio: 3.9. Anamorph 
state not observed. 

Habitat in cocoons , provisions and faecal pellets o f 
Hegach i le willu gh biella and l'f . cotundaca. 

Rolotype in cocoons of Meqachile willughbiella from 
Neksel0 island, Denmark 1985 is deposited in the Botanical 
Museum and Herbarium, Copenhagen , Denmark (C). 

Mate r i al s e xamined : Leaf c ells wi th cocoon s of H. willugh­
bieJ Ja were collected from excavated tunne l s in a rotte n 
garden seat at Lindenberg and a dry-rotte n tree s tump at 
Neksel0 . 1\ number of cocoons from these sites were e xam-
ined ( Tab . l). 

Table 1. Distribution or run g! ln cocoons or Megach i le wil l ughbiaJla 
r rol'l Nl!ksel• (1.10) and Lindenberg (A) • . 

Number of 
cocoons 

5 
11 

1 
26 

1 

44 

Ascosph aeca 
ten ax 

18 

H ic r oascus 
exsectus 

. 38 

Eucotium sp. 
(Aspergillus sp.) 

F"urther, th ree 
withou t fungi. 

wl th dead bees and two empty 

Further, A. tenax was found in a few cases in cocoons 
of H. cotundaca in the summer of 1988 at the Department of 
Crop Science , Tcistrup. 

It seems characteristic that some unbroken spore cysts 
a re empty. The pressure necessary i n orde r to open the 
tough and leathery spore cysts may c rush the s pore ba l ls or 
make t hem flatten out as the spores are kept together by a 
mucous substance. 

A. ten ax was found f eedi ng saprophytica 11 y in cocoons 
with living l arvae or infrequently on dead larvae whe r e 
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they most likely just grow post mor:r:.em. It seems more like­
l y that .'If. e Kserr:.us may ha ve kill e d the larvae. 

The mycelium is intermingled with the rough silky web 
of the cocoons whe r e there also are man y spore cysts . Spore 
cysts now and then fo rm a who le tapest ry o n the inner side 
of he cocoons, obviously without doing any harm to the 
l a r va inside. Fewer spore cysts occur on the outs i de of the 
cocoons but they are common on the pollen and faecal pel­
l ets beneath t he inside of t he leaf cap. 

Hitherto, no grow th o n artificial media. 

The Canadian collections 

The l a r vae of M . rotundac a from the two Canadian col­
lections may be separated in four categories on the basi s 
of their symptoms. The larvae va ry in size but most of 
those in the f irst three categories are considered to b e in 
th e la st instar whereas many of those in the fourth cate­
gory are dead at an ear lier state of development: 

Category 1- Larva e with the ragged appearence of attack 
with A. aggrer;ata Skou due to rupture of the brittle c e llo­
phane - like skin covering the closely aggregated b l ack spore 
cysts all over the body (Skou, 197 5 ; Fairey et al., 1985) . 
All the spore cysts are fil l ed with spores r esult ing in an 
enormou s spore production from each dead larva. 

Category 2. Beige to tan larvae with small and larger b lack 
boils caused by g r oups o f spore cysts (Fig. lg). The l arval 
s kin over these boils may or may not be cellophane - l ike. 
t-1ost of the spore cys ts appear a ngular in cross section and 
are conical like those of the first category but contrary 
to them , they are easily separable and have one or more 
d e pressions ca used by pressure from the adjacent spore 
cysts. t-1ost o f the spore cys t s with depressions are empty 
or a l most empty for which r eason the spore productlon with 
this type of attack is much less than in the case of the 
common attack with A. dggregat.a. 

A s ma 11 infection test was set up as described under 
Materia 1 a nd Methods. The symptoms described above devel­
oped on five of the 25 l arvae in the microwe ll s with diet 
infested with spor es from category 2 larvae and none devel-

figu re l a- r. Ascosphaeca t:enax . a: Spore cysts between perlthecia or 
Miccoascus e x ser t:us (a rrow s pointi ng on e~~:amplc s ), ~~: 35 bar " 200 um. 
b: Spore cysts on pollen, ~~: 45 bar • 200 Ulll . c: Broken s po re cyst wit h 
spore balls , ~~: 350 bar = 50 l,l m. d: Ascospo res, ~~: 1250 oar "' 10 lJI'I. e: 
SEM micrograph or a broken spo re cyst. K 2500 bar • 5 Ul'l . Note th e two 
wall membranes " ith the tough an d l e a t he r y appearence and the boat ­
shaped, triangular ascospo rc s . r: SE M mic rograph or the 1.5 um thick 
inner .. embrane, ~~: 400 0 bar " 1 um . g: Larv ae or Megctch i le cotundat:CI 
with boils caused by the variant or Ascosphaera aggceg<Jt<J , " 7 . h: Non­
spa rula t 1 ng Ascosphaeca-myce llum from a 1 a rva or M. .rotunda t a , ~~: 300 
bar "' 25 lim. Note the conspic uous septa that per s ist arter c o lapsc or 
the myceliul'l - orten as a r lng , see arrow. 
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oped the commo n symptoms o f attack with A. agg r egata . A . 
atra Skou & Hackett d eve loped on the d i et in one we ll and 
some o f the other we 11 s we r e overgrown with yeast. 

Comparison of the size of the ascospores f rom this t est 
and the Canadian collection from 1988 with that o f A. a g ­
gregata s howed no sig nifi cant differe nce whereas the com­
parison s howe d that a part o f the Canadi an co l lection f rom 
1987 had ascospores with a somewhat l a rger diameter . 

La r vae with thi s variant of A. aggccgata are deposi t ed 
at the Botanica l ~1useurn and Herbarium , Copenhagen (C ) . 

Catagory 3. Beige to brown larvae without any spore cysts. 
An exami nation showed tha t the y ar e fi lled with mycelium 
with the characteristic very conspicuous persistent septa 
of most of the AscosphaertJ s pecies (Fig. lh) (Skou , 1988). 

CatecJory 4. Black or almost ·b lack larvae - a colour that is 
often obtained by larvae dead fo r var i o us reason s . Many of 
these larvae appear sticky as if they have been i mme r sed in 
a semi-liq uid provision. Little mycelium was fou nd with the 
microscopic examination of these larvae . When mycelium was 
present , it did not c l ear ly s ho w the Ascosphaera - type of 
sept a and surface s t erilized cut larvae plated o n agar 
medium ga ve o n ly Aspergillus, Penicillium, Rhiz op us and 
yeast species (cf . Richards, 1985 ). 

D!SCUSSlON 

The re is no direct contact between the sites o f coli ec­
tion as Lindenbe rg and Neksel0 l ay 103 and 110 km apart, 
respective ly , from the site o f origin (50llested, Lolland) 
of .If . exsertu5 (Skou , 1973), and a bout one third of this 
is across the sea. Further , the distance between these two 
sites is 4 3 km. This might indicate t ha t the fungi fre ­
q uent l y occur i n associa tion with H. w i llughbi.ella. Be­
s ides , i t was ascertained t hat the bees have nested i n the 
dry-rotten tree s t ump for years , where A. t:enax and H . 
sert: u s have had good possibilities to a ccumulate. 

It i s c l ea r that A . tenax g row on po l len and faecal 
pell e ts but the inter mi ngl ing of myceli um a nd cocoon web , 
a nd the large number of spore cysts on the inside of the 
cocoon obviously wi thout affecting the bee l a r va is 
hard to understand unless t he fungus thrive also on the 
probably proteinaceous web of the cocoon. 

One may wonder how the well protected spores come out 
of the leathery spore cys t s. They may come ou t and s pread 
whe n the bee ma k e its way out o f t he cocoon. 

The symptoms described for category 2 of the Canadian 
collections seem no t to have been me nt i o ned i n t he litera­
t ure unless i t is the "mott l ed appearence" and "mottled 
cream and black" mentioned by Vandenberg & Stephen ( 1982) 
and Richards ( 1985 )# respective l y . It may be that these 
symptoms also occu r on a figure in t he paper of Stephen & 
Undu rraga ( 1978 , Fig. 1 ). 
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The s mall infection test made by us only indicate tha t 
the symptoms on the 1 arvae and the appearence of the fungus 
ma y be reproduced. More inves tigations are necessary to 
c l ar i f y if it may be a special strain o r a variety of A . 
ilg g r e ga t a in question or i f the reason may be something 
else. 

It i s common to f ind a few empty spore cysts in As cos ­
ph aera species in nature, but we have never see n a n ythi ng 
1 ike that occurring in cate gory 2 of th e Canadian collec ­
tions. 

The occurrence of spore cysts with somewhat thicker 
spores in the Canadian 1987 - collection is in accordance 
wi th that found i n another Canadian collection (Youssef e t 
al .• 1985). It might be a question of y oung spores as pro­
pose d by Liu ( 1987 } for A. apis (Maassen & Clausse n) Oli ve 
& Spiltoir but the spores cannot l ie about and later unite 
i nto spore ba ll s as he asserted. The spores are from the 
be ginning j oine d together and surrounded by an evanescent 
membrane (c f . McManus & Youssef, 1984; Skou, 1988 ) and not 
without an a ppar e nt membrane as maintained by Richards 
(19 85 ) a nd Liu (1987). 

As noted by Ric hards ( 1985), it is inadequate to diag­
nose different Ascos ph ae ra species on the mycelial growth 
or hyphal characte ristics but the conspicuous persistent 
sep ta mak e t h e ir myce lia different from that of many other 
f ungi ( Fig. lh ) (Skou , 1988 ) . 

A. at.ca , that occurred in the in f ection test, most 
l i kely have b e en carri e d along wit h the Canadian collec­
tions (cf. Richards, 1985) though this species is found 
a l so in Denmark. 

The authors are indebted to Dr Ge org Kovacs for a s sist ­
anc e with the La tin text and to J. B. Bi lde-S0rensen and 
He lmer Nilsson for preparation and operating the SEM micro­
s cope . 
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SUMMARY 

ScuteJ Jospora blur nata. a mycorrhi ?.al fungus, was Isolate d 
froJa assoclafTOiiS---wTth native grasses. Two orna11ented 
waJ ls distinguish it fro• other species in the genus . 
Novelties related to the germination shield are discussed 
as well as the deformation of the lartinated wal 1 caused by 
COMmOn IIIOUntants . 

RESUMEN 

INTRODUCTION 

Spores fro11 ves icular -arbuscular •ycorrhizal associations 
with native grasses were isolated over a period of years at 
the Centro Nacional de Investigaciones Agropecuarias ( ICA ­
c I AT) at Car i magua, Meta. Several new species were 
previously described froM this location (Schenck et al., 
1984; Schenck et al., 1986). A Scutellospora species 
having two orna~nented wall s is described in this paper. 
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Refer to Spain et a!. (1989). for the use of the terms 
sporogenous cell a nd sporophore . 

DESCRIPTION 

Scutellospora biol'nata Spain, Sieverding & Toro sp . nov . 
Figures 1- 3 . 

Sporae slngillat111 In solo ennatae, globosae, (120- ) 260-
450 ( - 493) pa dlaa . . t lavae vel badlae . Par I es sporae e 
stratJs quinque vel sex (pr.iaua ad sextua) congregatis Jn 
tur111is duo bus . Turaa externa cua stratis trlbus {priaua ad 
tertiu11): stratua priaum brunneolo- flavua, solidua, 0 . 5- 1 
11• crassua cua ornaaentatione e papillis rotundatis (0.5- ) 
1-3 p11 diall. usqu e ad 2 pa long.i t;; stratua secundum 
hyal1nu11 lamellatua, (5·· ) 6 - 10 1111 crassua; stratua tertiua 
ae11branosua, hyalJnu11 , 0 .5-1 pm, cua ornaaentatione sh'd l e 
strati pri11i. Tur11a lnterna hyalina cua st ratis duobus vel 
tribus (quartua ad sextu11). Stratua quartua ae11branosu11, 
<0. 5 ll• crassua , saepe absens; stratua quintua aeabranosua , 
<0.5- 1 1!11 crassu•; sextu11 solidum. 1- 2 p..a crassu.a. Stratum 
secundua in solutione cua lactophenolio tuaescens. In 
sol ut1one Melzer!, stratua secundllll purpureum co l orans . 

( ~b~ fu5o~iQ t(~GJ'l81 ~;d~ i !~~er Cell~~~~ ula8ux~~~~~~:n~~n!~! ~f m 
nap1foraes in tasciculo; cellula auxiliaris cu• nudis . 

Y~~:;"~\~~t~~orq~eiftuc:r;~ 1i~i~~s~rF~:;:~~:. sfit~~) rs~:23a 
X ( 113 - ) 188- 275 p11 dla11 . Usque ad 20 loci tuboru11 
ger•1nalerua. separati inter se per f i ssuras nigro ­
brunneas . 

SPORES: borne singly In soJl; globose, (120)260-450( - 493) 
pa dlaa . or sub-globose 282 - 384 X 341 - 415 pa (•easured In 
water); translucent , yellowish- brown to brown. 

SPORE WALL STRUCTURE (spores ruptured a nd 11easured ln 
water, Pigs. lA-E : 2): 6 walls , 8- 15 p11 thi ck, In two 
groups. Group A, 6·· 12 pa thick , of 3 walls: wall 1 unit 
wall, 0.5-1 \Ill thick. brown , ornaaented on outer surface 
with noncont iguous blunt tapering projections froa (0 . 5·· )1 -
3 pa dla11 . at base up to 2 1111 long. fused to wall 2 . Wall 
2 hyallne to su b-hyallne (up to 15 la•lnae), (5- )6- 10 pa 
thick . adherent to wall 3 . Wal I 3. hyaline. ae11branous. 
0.5 - 1.0 ~,. thlck, ornaaented on Inside with blunt 
projections, 0 .5 - 1 pa dla11 . to 2 . 0 pm long, generally 
saal ler and aore dense than projections on wall 1. Group 
B. 2 - 3 pa thick, of hyaline wall s 4,5 & 6. Wall 4 
11eabranous, <0 .5 llll thick , rarely present; wall 5, 
11e11branous <0. 5 - l pa thick, l ess e l astlc than adhe rent 
pllable unit wall 6. 1 - 2 pa thick. 
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WATER LACTOPHENOL .. Rarely present 

Figure 2. Murographs of Scutel lospora biornata spores in 
water and lactophenol. Six walls in two groups: wa lls 1 & 
3, group A, orna11ented: wall 4**, group B, rare) y present. 
J~aainated wall 2, group A, defort~ed by rea ction to 
lactopheno1 . 

REACTION TO MOUNTANTS AND MELZER'S REAGENT : la111inated wall 
2, group A, is strongly reacti ve (swelling) to lactophenoi 
(Figs . 1D; 2) and PVL and turns reddish- purple ln Melzer's 
reagent . Walls 4 , 5 & 6, group B. can separate in 
lactophenol and Melzer's reagent (Figs. IE ; 2); wall 6 
turns light to deep pi nk . 

GERMINATION SHIELD (Fies. lG-1; 3): brown . (113- )188- 238 X 
(113 - )188-275 ~~~. cresent shape in x - se c tlon, for•ed 
between wall s 5 and 6 . A spore generally has one shield 
a l though two can fora. Multiple ape rtures in wall 6 aay be 
present (internal or external to the deve loped shi e ld) . 
Greatest pipent concentration around ge rm tube initia ls , 
aperture, Y & U configurations and other fissures. Gera 
tube initials, nu•ber1ng (6)12-20 (x 17) , 6-7 ~· dia• . . 
generally separated from each other by a long fissure . 

GERMINATION TUBE, light brown, coenocytic, 15- 20 ~~ diaM . 
proxi•ate to shield narrowing to 9-14 ~m dia11 ., wall 1-1.5 
1-1 • thick. A single ger• tube usua lly eMerges at 
germination . 
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Figure 3. Scutellospora biornata ger•i nation shields, plan 
view (ca•era lucida drawings) . A-F) Ger11 tube initials 
(GTI) generally separated by long fissures (F) . A- C & F) 
'Y' (V) configuration around aperture (A). 0 &: E) 'U' 
(U) configuration around aperture (A). E & F) Aborted 
shield with a Sllall aperture (A') and rudiMental 'Y' (Y') 
configuration within developed shield . 
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SPOROGENOUS CELL: apical cell of the sporophore, brown. 
(30·· )50-60(-65) p• dl ... ; 1-3 walls totalllng 2- 4 p• thick; 
spore initial site generally apical (Fig. 1J); hypha! 
branches (pegs) aay be present. Projections , soaewhat 
larger than the ornaaentation on the outer surface o f the 
spore, aay be present on the inneraost wall. 

SPOROPHORE: brown, septate below the sporogenous cell (Fig . 
lJ) . 15 - 28 11• diam. narrowing to (7 . 5 - ) 10- 13 P• In dl .. . 
with 1- 2 walls up to 2.5 pa thick . Hyphal branches aay 
fora below t he sporogenous cell . 

AUX!I,lARY CELLS: brown, knobby and genera II y napiform, 32-
48 X 37-18 P• dla•. , for•ed · in clusters of 10- 20 o n coiled , 
thin walled, <1 pm thick, coenocytic hypha 3- 5( - 8.75) p• 
dia• . (Pig . iK). 

ARBUSCULES and coiled hyphae form in cortical eel ls of 
i nfected roots (Fig . 11.). 

TYPE: CoJoabia , Cali . Centro Internacional de Agricul tura 
Tropical (CIAT), pot culture C- 9; holotype GOET; lsotypes 
COL , PLAS , OSC. Viable spores deposited in lNVAM. 

ETYMOLOGY: biornata, Latin, referring to the two ornaaented 
spore walls ______ __ 

DISTRIBUTION : ScutelJospora biornata was first recovered 
froa a sward of native grasses growing in a loaay sand at 
Hato Alegria, Carimagua , Meta, in the Llanos of Colo•bia. 
The soils , Oxisols with pH 4.8. have the following 
textural and c he•ical characteristics: sand 68%, silt 23% , 
clay 9%; exchangeable cations expressed In •eq/ 100 g : Al 
0 . 8, Ca 0 . 12, Mg 0 . 06 . K 0 . 04; AI sat'n 82%; P 2.1 •g/ kg 
soil (Bray II) and s 17 •g/ kg soil . 

MYCORRHIZAL ASSOCIATIONS KNOWN: Andropogon gayanus Kunth , 
Brachiaria decu•bens Stapf, Manlhot esculenta Crant z, 
Pueraria phaseoloides Benth & Zea ~ L. •nd unidentified 
native grasses . 

DISCUSSION 

Scutellospora blornata spores can be readily separated fro• 
other pi pen ted Scutellospora species with ornaMentation 
by the presence of a second orna•ented wall . 
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Wal J features of soae spores in the Endogonaceae can be 
110dified significantly by aountants and fixatives (Morton, 
1986). Sward (1981) and others have recognized the need 
for a fix~tive and/ or aountant which will preserve the 
integrity of the walls ; that need is particularly evident 
with this spore . Lactophenol and PVf. cause gross swelling 
(to a thickness of 55 pm) of laminated wall 2 (Figs. 10: 
2); apparently phenol is the reactive substance (Morton, 
1986) . So•e or all of the la~ninae beco•e diaphanous having 
little, if any, discernible structure; saall rod - shape 
refractive areas are present in the distended wall. The 
laainae separate slightly at the rupture site in water , 
however, the waJ 1 character is not visibly altered. There 
was no distension of the laainated wall of s pores fixed in 
FAA and 110unted in lactophe nol . The reaction ti•e of the 
la•inated wall (wall 2, group A) to Melzer' s reagent is 
delayed. The reaction begins at the rupture sites and 
proeresses slowly due to the non - reactive , tightly 
adherent, walls 1 and 3. 

Wall 1 is fused to the adjacent laminae; observations of 
developing s pores indicate that the initially s•ooth, sub­
hyaline wall l, continuous with the outer wall of the 
sporogenous cell, becoMes orna~~ented and pigl\ented; areas, 
generally s•all. free of any orna11entation can occur . Wall 
4, an extre11ely thin 11embranous wal 1 in group 8, observed 
in water , lactophenol and Melzer 's, is rarely present . 
Wall s 5 & 6 have the appearence of a coriaceous wall. a 
si ngle wall wrinkled externally (Walker, 1986) . Wa ll 5, 
less elastic: than wall 6, wrinkles as it adheres so•ewhat 
loosly when the wall group Is ruptured; occasionally walls 
5 & 6 partially separate ln water. Alhough pliable, wall 
6, which readily ruptures but does not col lapse, is 
described as a unit wall . A r emnant of the connection to 
t he s porogenous cell has been observed on wall 6 (Fig. lP) . 

Walker & Sanders (1986) indicated that germination shields 
•ay have taxonomi c value at the species level . The 
ger•ination shield of S. biornata is complex co11pared to 
the si•ple shields of §. ~a and .§.. calospora and 
is for•ed between walls 5 & 6 of group 8, rather than being 
constrained by the inner and outer wall groups as described 
by Walker and Sanders (1986) . It may develop near the 
sporogenous cell or be unrelated to it . Usually a single 
aperture develops in wall 6; cytoplas11, apparently confined 
by the plas•ale••a. is extruded through the aperture which 
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appears as a tear havJng a very irregular periphery (Figs. 
lG; 3A-F); pic:-ent is concentrated around the peri11eter . 
Fissures fora a 'U ' (Figs . 11 ; 3D, E) around the aperture 
when the shield develops in such a way that the aperture is 
on the peri11eter: shields thus formed are generally l ess 
round on the side of the aperture. Fissures for11 a 'Y ' 
(Pigs. 1 H; 3A-C, P) when the aperture is sub- aargi nal to 
the developed shield . The 'U ' and the 'Y ' conf iguratlons 
occur with si•llar frequency. The ger• tube initia l s a r e 
generally separated from each othe r by a long fissure. One 
or two rnedhun long and numerous short fi ssures are usualJy 
present within these divisions . The aode of developaent of 
the fis s ures is not understood . Walker and Sanders (1 986) 
infer tha t the "wishbone ( ' V') f orMation occ urs when the 
" .. . e xtruding 11e11brane folds back on itself. " Until 
ruptured by an e•erging ge r• tube, the nu11erous ger11 tube 
i n it 1 al s are covered by the outer•ost orna11ented wall. 
Walls 5 & 6 becoae rigid and Inseparable fro• the shield: 
t he r igi dity and occasionally some pig11ent may extend 
sl ightly beyond the s hi e ld . 

Two shi e lds of a ve rage size have been observed within a 
single spore; they may overlap s lightly or be co•pletely 
separate. Multi pJ e (up to six have been obse rved) s11al I 
apertures, internal and/or external to the shield. •ay 
d e velop in addition to the large aperture . Shield 
develop11ent can be abor ted ; occasionally a s•all aperture 
has a rudimental 'V' configuration formed a round it (Fi g. 
3E &: F); •ore often there is no e vidence that cytoplasm was 
extruded through the small aperture s. 

Rare sporophore novel tie s pertain to the sporogenous ce ll . 
On e sporogenous cell was bif urcate with no spore 
develop11ent ; two sporogenous ce ll s had a n attached 
developed s pore and a n incipient spor e. 
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Blindern, N-0316 Oslo 3, Norway. 

ABSTRACT . 94 species described by e.G. Lloyd i n Cyclomyces, 
Daedalea, Favolus, Femes and Hexagonia have been reviewed 
and the type specimens examined. 75 names are synonyms of 
existing names, 13 are accepted, the types for 3 names are 
sterile and three types are l ost. 4 species are described 
and the following new combinations are proposed: Ganoderma 
sculpturatum. , Perenniporia ma.lvena, Phellinus pusillus, 
Phellinus sublamaensis and Trametes sinensis . 

UYWORDS . Basidiomycetes, Polyporaceae, C.G. Lloyd. 

INTRODUCTION. C. G. Lloyd was an eccentric businessman with 
an avid interest in mycology. He published a long series of 
Mycological Notes which later was bound in 7 volumes. The 
pagination of the volumes is erratic, of driving unaware 
librarians against the wall. 
After h i s death, his collection with all types was given to 
the Smithsonian Ins titution which later transferred it to 
the National Fungus Collection in Beltsville, Maryland 
(BPI) . Lloyd described an incredible number of new species 
in many groups and Stevenson and Cash ( 1936) have published 
an Index to all his new names and combinations. In the Index 
there are references to place of publication, Lloyd 
collection number and all pertinent data concerning the 
types. To save space, this information is not repeated here 
although the country from where the species was described is 
given after an abbreviated reference to where the name was 
published. L.M .W. means Lloyd Myc-ological writings and the 
next digit refers to the volume of the bound version 
followed with a reference to the pertinent page and year. 
In this paper the species are treated in the s ame way as in 
the Stevenson and Cash Index, i.e. alphabetically according 
to specific epithet within each genus in which they 
originally were described. 
Th1s paper is the first in a series treating Lloyd · s 
polypor es. The remaining species will be treated similarly 
in separate papers. 
When a species is accepted taxonomically, it is cited in the 
appropriate genus with a reference to a recent description , 
or the species is described if no modern description seems 
to exist. 
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CYCLOK'iCES 
albi da, c. L . M.W. 6:1007 , 1920. Philippine Islands. 
= Lenzites vespacea ( Pers.) Ryv . 
i sabellina, c. L.M.W. 7:1 270, 1924. Philippine Islands . 
= Lenzites stereoides (Fr. I Ryv . 

Dl\EDI\LEA 
boseii , D. L.M.W. 7:1109, 1922. India . 
= Lenzit.es acuta Berk . 
f us cospor a , o . Lloyd in Van der Byl. S . 1\fr. J. Sci. 
21' 308,1924. Zimbabwe. 
= Inonotus ochroporus (van der Byl) Pegler 
There is a detailed description in Reid ( 1973: 147- 48), where 
he suggests that the type may represent an Inonotus species. 
!· ochrooorus does have setae , but they often are very 
d i fficult to observe (see Ryvarden & Johansen 1980:125) and 
that may be why they were not observed by Reid nor in the 
ti ny fragment which was at my disposal. I have collected I. 
ochroporus at Victoria Falls, Zambia/Zimbabwe, the ty})e 
locality of Lloyds species. The macromorphology with the 
duplex consistency of the context, the hyphal system and the 
spores are all identical in the two species. Unt.il a new 
convincing collection has been made of Lloyds setae - less 
species, it is treated as stated above. 
f usco-strat o s a , o . L.r1.W. 7:1270, 1924.Brazil. 
= oaedalea sprucei Berk. 
g l abra, 0. L.M.W . 7:1270, 1924.Phi11ppine Islands. 
= Lenz i tes acuta Berk. 
macu1ata, D. L.M . W. 7:1155 , 1922 Philippine Islands. 
= Lenzites stereoides (Fr . J Ryv . as suggested by Lloyd . 
mollic ula, D. L.M .W. 7oll46, 1922. Japan. 
= Trametes elegans (Spreng . :Fr . ) Fr. 
r e flexa, D. L.M.W. 7:1155 , 1922.Philippine Islands. 
= Accepted in Oaedalea. 
Basidiocarp pileate, 4 em wide and long, upper surface 
coarsely fibrous ochraceous to pale cinnamon brown, 
hymenophore poroid to labyrinthine, 1-3 pores per mm, 
cinnamon brown, tubes up to 3 mm deep, context cinnamon, 1 
mm thick , no cuticle on p i leus. 
Hyphal system dimitic. Generative hyphae hyaline, 2-3 urn 
wide and with clamps , skeletal hyphae abundant, pale 
yellowish to pale brown, thick-walled, 3-6 urn wide, pointing 
into the hymenium as a distinct catahymenium, basidia and 
spores not seen . 
Although the type is sterile, and the type of rot a r e not 
known, the species should be easy to rec ognize in the field 
because of the fibrous to partly shredded upper surface and 
the irregular hymenophore . Daedalea may not be the best 
genus when a fertile collection is found and the rot is 
known, but for the time being, Lloyds original disposition 
is accepted. 
rid l eyi , D. L . M.W . 6:930 , 1920 . Singapore. 
= Lenzi tes acuta Berk. The type is sterile and seemingly 
treated with some chemical making it much darker than 
normally seen in this species . 
r o seola , D. L . M.W . 7:11 45 , 1922.Malaysia. 



= Trametes elegans 1 Spreng.: Fr.) Fr . 
sinensis, D. L.M.W. 7:1112, 1922.China. 
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=Trametes sinensis (Lloyd) Ryv. comb . nov. Basionyrn as cited 
above. This is a prior name for Trametes radiata Burt 1932, 
also described from China. 
Basidiocarp pileat.e, applanate to triquetrous, woody when 
dry, up to 8 em long and 4 em wide and up to 3 em thick at 
the base, upper surface at first finely velutinate, soon 
glabrous and with age tuberculate to irregularly warted, 
azonate, pale ochraceous to pale grey, pore surface white 
to pale cream, pores angular, thin- walled, 1-2 per mm, 
dentate in the dissepiments like in some American forms of 
Piptoporus betulinus (F r . ) Karst. , tubes up to 2 , 5 em deep, 
concolorous with pore surface, context dense, cream to pale 
olivaceous grey 1 radially zonate 1 up to 0 1 5 em thick at the 
base. 
Hyphal system trimitic 1 generative hyphae with clamps, 2-4 
urn wide. skeletal hyphae abundant, hyaline, thick-walled to 
almost solid, 3-6 urn wide, binding hyphae solid, hyaline 
tortuous, 3-4 urn wi de, basidia clavate, only seen 
ster i le I 15-20um long I basidiospores not seen. 
Specimens only seen from China. Trametes liubars kyii, Pil. 
described from Vladivostok is rather similar, but easily 
separated by smaller and round pores ( 3-4 per rran) . 1 For a 
description of this species, see David 1966). Trametes 
lactinea Berk. known from tropical Asia has a matted 
velutinate and even surface and more rounded pores. Spore 
prints and cultural work is desirable in this group of 
species to settle their true relationship. 
Trametes sinensis is easy to recognize in the field because 
of the angular dentate pores and the cream to pale 
ochraceous glabrous upper surface with distinct warts and 
scrupose tuberances. Its triquetrous shape seems also to be 
a constant feature . 
stratosa, D. L.M. W. 7:1147, 1922.Brazil. 
= Oaedalea actinophila (Mont.) Rajchenb. 
umbrina, D. L.t"'.W. 4:10, 1914. Brazil. 
= Oaedalea sprucei Berk. 
ungulata, D. L.M.W. 4(60)o1 5 , 1915. Japan. 
= Gloeophyllum sepiarium (Fr.) Karst . 

FAVOLUS 
africanus, F. L.M.W. 7:1194, 1923. ·uganda. 
= The type has not been found. 
benqala, F. L.M.W. 7oll47, 1922.India. 
= cfr . Trametes sp, but the type is sterile and no formal 
transfer is proposed. Basidiocarp dimidiate, 3 em long and 2 
em wi de, upper surface smooth and glabrous, pale dirty gray 
and faintly zonate,pore surface pale grey, pores angular, 1-
1,5 mm in diameter, tubes up to 5 rrun deep, concolorous, 
context thin and pale ochraceous. 
Hyphal system trimitic , generative hyphae hyaline, 2-3 urn 
wide and with clamps, skeletal hyphae hyaline, solid. 3-4 urn 
wide, binding hyphae solid, tortuous,2-3 urn wide, basidia 
and spores not seen. 
Superficially, this species looks like Trametes bresadolae 
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Ryv. (for a description , see Ryvarden 1988 : 313) but this 
species has a distinct duplex consistency. A fertile 
collection and knowledge about t he r ot are necessary to 
settle the position o f this species. Indian mycologists 
should be aware of it. 
caespitosus , F. L.M.W. 5:821, 1919. US~. 
= Polyporus tenuiculus ( Beauv. ) Fr . as already suggested by 
Lloyd. 
dussii , F. L.M . W. 7:1194, 1923. Guadeloupe . 
= Trametes villosa (Fr.) Kreisel 
glandul.osus, F. L.M.W. 7'1156, 1922. Philippine Islands. 
= Polyporus philippinensis Berk. 
graomocepbalus, F. L.M.W. 7,1271, 1924. Fiji. 
= Polyporus philippinensis Berk. 
kauffmanii , F. L.M.W. 5'614, 1916 . USA. 
= Polyporus alveolaris (DC , : Fr.) Bond. & Sing. 
lagunae, F. L . M.W. 7:1157, 1922.Philippine Islands. 
= Polyporus philippinensis Berk . 
leeuwenii , F. L . M.W. 6:1079, 192l.Indonesia. 
::::: Echinochaete brachyporus (Mont. ) Ryv. 
lutescens, F. L.M.W. 7:1 272, 1924.Honduras. 
= Po1yporus tenuiculus ( Beauv. ) Fr. 
mollis , F. L.M.W. 7:1330, 1924.Brazil. 
= Polyporus tenuiculus ( Beauv . ) Fr. 
pa.rviporus, F. L.M . W. 7:1146, 1922.Ecuador . 
= The type is lost. 
peponinus, F . L . M.W. 5(66),16, 1917.USA. 
= Polyporus alveolaris (DC. : Fr .) Bond. & Sing . 
roseus, F. L.M.W. 7:1157 , 1922. Singapore. 
= Po1ypor us tenuiculus ( Beauv. ) Fr . 
samoensis, F. L.M.W. 7:1194, 1923. Samoa. 
= Polyporus philippinensis Berk. 
scabro-lineatus , F. L .M. W. 7:1157, 1922.Philippine Isla nds. 
= Polyporus philippinensis Be rk . 
trigonus , F. L.M.W. 7,1332 , 1924. Brazil. 
= Polyporus craterellus Berk. & Cur t. 
whetstone! , F. L.M.W. 5:615, 1916. USA.. 
= Polyporus a1veo1aris (DC. : Fr.) Bond. & Sing. 

FOMES 
agglutinatus, F. L.M.W. 7:1156, 1922.Ph ilippine Islands. 
= Lowe porus fusco-purpureus ( Pers. ) Ryv. 
albotextus, F. L.M.W. 7:1332, 1924 . South A.frica. 
= Ischnoderma albo-textus (Lloyd) Reid 
For a description, see Reid 197 4: 22 5. 
angularis, F. L.M. W. 4:586, 1915.Japan. 
= Phellinus sp. sterile. 
annularis, F. L.M.W. 4(40 ):6, 1912.South Africa. 
= Ganoderma australe (Fr . ) Pat. 
borealis , F. L.M.W. 4:247, 1915. Canada. 
= Phellinus iqniarius ( L. : Fr. J Quel. 
cleland.ii, F . L.M.W. 4(60) : 11, 1915 .A.ust ralia. 
= Perenniporia c lelandii (Lloyd) Ryv. 
For a description, see Cunningham 1965: 145. 
cuneatus, F. L.M. W. 4:217, 1915 . Australia. 

Australoporus tasmanicus {Berk.) Buchanan & Ryv . 
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densus, F. L.M.W. 4:245, 191S.France. 
= Phellinus conchatus ( Pers. :Fr. ) Quel. according to Lloyd 
in the description . The type is lost. 
durissimus, F. L.M.W. 6:943, 1920.1l.ngola. 
= Phellinus fastuosus ( tev. ) Ryv. 
gilvus, F. L.M.W. 4(42),6, 1912.Argentina. 
= Phellinus qilvus (Schw.) Pat. 
qlaucoporus, F. L.M.W. 4:251, 1915.Madagascar. 
= Loweporus inflexibilis ( Berk.. ) Ryv. 
gossweileri, F. L.M.W. 6:940, 1920. Angola. 
= Daedalea sprucei Berk . 
gra.ffii, F . L.M.W. 4:272, 1915. Philippine Islands. 
= Amauroderma bataanense Murr. 
hawaiensis, F. L.M.W. 4:260, 1915. USA. 
= Phellinus senex ( Nees & Mont) Imaz. 
intertextus, F. L.M.W. 7:1111, 1922.Brazil. 
= Loweporus roseo-albus ( Jungh. ) Ryv. 
koningsbergil , F. L.M . W. 4:270, 1915. Indonesia. 
= Ganoderma australe (Fr. ) Pat. 
latistipitatus, F. L.M.W. 6:1062, 1921. Japan. 
= Coltricia vallata (Berk.) Teng 
longinquus, F. L.M.W. 7'1335 , 1925.Japan. 
= Phellinus sp., sterile and without setae. 
longosporus, F. L.M.W. 6:940, 1920.Angola. 
= The type is sterile and Lloyd suggested i n his description 
t ha t this is a form of Ganoderma applanatum (Pers.) Pat. and 
the hyphal system and colour of the type suggest clearly 
that he was right. 
magnosporus , F . L.M.W. 6:1014, 1920 . Philippine Islands. 
= Phellinus hOhnelii ( Bres . ) Pat. 
malvenus , F. L.M.W. 4:282, 1915. Samoa. 
= Perenniporia malvena (Lloyd) Ryv. comb. nov. Basionym as 
cited above. 
Basidiocarp effused-reflexed, pileus up to 5 em long and 1 
em wide and distinctly sloping, upper surface black, 
glabrous and sulcate and with a distinct crust, margin 
rounded and brown, pore surface pale olivaceous brown , pores 
round, 6-7 per. mm, partly elongated in the most decurrent 
parts of the pore surface, tubes pale brown and old pores 
stuffed with white mycelium, context pale tobacco brown and 
1 mm thick. 
Hyphal system dimitic, generative hyphae with clamps, 
hyaline, 3 -4 urn wide, skeletal hyphae 1, 5-4 urn wide, thick­
walled and strongly dextrinoid, basidia not seen, 
basidiospores truncate to e llipsoid , thick-walled and 
dextrinoid,4,5-5 x 3,5-4 urn. 
The dextrinoid spores and skeletal hyphae clearly put this 
species in Perenniporia. The black encrusted pileus is 
similar to that found i n P. truncatospora (Lloyd) Ryv. 
(described from Japan), but this species has larger spores, 
i.e. 6,5-8 x 5-6 urn). 
mirabilis, F. L.M .W. 3(33): 3, 1911. Singapore . 
= Ganoderma fusco-pallens (ares. ) Humphrey 
nontostus, F. L.M.W. 4148):7, 1913. Madagascar. 
= Fomitopsis avellanae ( Bres.) Ryv. 
olivaceus, F. L.M.W. 5(65):14, 1917. Japan. 
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= Perenniporia tephropora (Mont.) Ryv. 
oroflavus , F. L.M.W. 4:265, 1915. USA. 
= Ganoderrna annu l ar is (Fr. ) Gilbn . USA , Ca l if. Berkeley , 
Leg . S.B. Parish, Lloyd no 13958 selected here as lectotype. 
o r oni ger , F. L.M.W . 7:1330, 1924. Malaysia. 
= Phellinus pachyphloeus (Pat. ) Pat. 
ostricoloris, F. L.M.W. 4:257, 1915. Zaire. 
= Phellinus linteus (Berk. & curt.) Teng 
perle v l s , F. L.M.W. 4:39, 1912 . Brazil. 
= Pyrof ar.es perlevis (Lloyd.) Ryv. For a description, see 
Ryvarden and Johansen I 1980: 533) 
petchii ,F. L.M.W. 4:268 , 1915 . Sri La nka. 
= The type is lost , but from the description is is evident 
that it represents a Ga noderma species in the G. lucidum 
group. Lloyd interpreted it as a " form of Polyporus 
lucidus". With the present chaotic state in the laccate 
~rma species , there ·is no possibilty to reach any 
conclusion as to its true ident i ty. 
pol yzonus , F. L.M.W. 4:269 , 1915 .Indonesia. 
= Ganoderma australe (Fr.) Pat . 
pseudoa ustralis , F. L . M.W . 4:269 , 1915. Philippine Islands. 
= Ganoderma australe (Fr.) Pat. 
p seudopetchii,F. L.t<l.W. 7:1202, 1923. Indonesia. 
= Fomitopsis pse udopetchii (Lloyd) Ryv. For a description, 
see Ryvarden & Johansen 1980:339. 
psi la , F . L.t>LW. 4:233, 1915.Brazil. 
= Hexagonia hydnoides (Fr.) Fidalgo, as suggested by Lloyd 
in the description. 
pusi llus, F. L . t1.W. 4(491:13, 1914.Japan. 
= Phellinus pusi llus (Lloyd) Ryv. comb. nov. Basionym as 
cited above. 
Basidiocarp minute , pendant and conical , 5-8 mm high and 
wide , dorsally attached with expanding pileus, upper surface 
glabrous, black and sulcate, pore surface pale brown , pores 
tiny, 8-9 per mm, tubes stratified, in the type three layers 
are distinct, context very thin, rusty brown,2-300 wn thick. 
Hyphal system dimitic , generative hyphae 2-3 urn wide, 
hyaline and with simple septa, skeletal hyphae running mo re 
or less paral l el in the context , and tubes, thick-walled, 
pale yellowish, 2- 4 urn wide, seta e not seen, basidia not 
seen, basidiospores globose 5-6 urn in diameter, thick-walled 
and strongly dextrinoid. Collected on zelkova acwninata 
( Ulmaceae ) . 
This species belongs to the Phellinus robustus complex 
because of its globose dextrinoid spores and lack of setae. 
Its mi nute dorsally attached basidiocarps are rather unique 
in the genus and this a nd possibly the host may be 
diagnostic. 
Japanese mycologist should be aware of the species and see 
whether it is restricted to Zelkova only . 
r evi v iscens, F. Lloyd in Rick, Broteria ser. Bot. 
21:7,1924. Brazil. 
= Navisporus sulc atus (Lloyd) Ryv. 
rhaponticus , F. L.M . W. 4(44):11, 1913.Japan . 

Phellinus robustus (Karst. ) Bourd. & Galz. 
rheicol or, F. L.M.W . 4:245, 1915.Argentina. 



= Phellinus r habarba rinus IBerk.) Cunn. 
roseotubulus , F. L.M.W. 5(67):14 , 1918.Angola. 
= Loweporus fusco-pureureus ( Pers. ) Ryv. 
s anfordii, F. L.M.W. 4:258, 1915. Sri Lanka. 
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Phe lli nus sanfordii (Loyd.) Ryv . For description , see 
Ryvarden & Johansen (1980:212). 
sanjanii, F . L.M.W. 6'885, 1919.USA. 
= Phellinus rirnosus (Ber 
k . ) Pilat 
s culpturatus , F. L.M.W. 4:39, 1912.Madagascar. 
= Ganoderma sculptura tum (Lloyd) Ryv. comb . nov. Basionym as 
cited above. For a description, see Ryvarden & Johansen 
(1980:91 ) as G. neurosporwn Furt. The species is common in 
Central Africa and easy to recognize by the sculptured 
context which inspired Lloyd to the name. 
setulosus, F. L.M.W. 4 : 243, 1915. Sri Lanka. 
= Phe llinus setulosus (Lloyd) Imaz . For description, see 
Ryvarden & Johansen ( 1980' 217). 
s ublama.ensi s, F. L.M . W. 7:1128, 1922.Phi1ippine Islands. 
= Phell inus sublamaensis (Lloyd) Ryv. comb . nov. Basionym as 
cited above. This is a prior name for Phellinus noxius 
(Corner) Cunn. For a description, see Ryvarden & Johansen 
(1 980,212 ). 
tepperii , F. L.M.W. 4:256 , 1915.Australia. 
= Phellinus rimosus (Berk . ) Pilat 
yasuda i, F. L . M.W. 4 : 272, 1915.Japan. 
= Phellinus robustus (Karst.) Bourd. & Galz. 

HEXAGONIA 
anqulata , H. L . M.W. 6:1003, 1920.Malaysia . 
= Hexagonia tenuis (Hook.) Fr. 
at r a , H. L.M.W. 7:1156, 1922.Philippine Islands. 
= Hexagonia hirta (Fr. ) Fr. 
burchelli, H. L.M.W. 3:44 , 1910 . Sri Lanka. 
= Hexagonia tenuis (Hook. ) Fr. 
calignosa, H. L.M.W. 7 : 1156 , 1922.Philippi ne Islands. 
= Hexagonia tenuis (Hook . ) Fr. 
c rassispora, H. L.M.W. 5:714, 1917.Ghana. 
= Hexagonia speciosa Fr. 
dermat i phora, H. L .M .W. 3:501, 191l.Zaire. 
= Accepted in the genus. For a description, see Ryvarden 
Johansen (1980:212) . 
f erruginosa , H. L.M.W . 6:1016 , 1920. Philippine Islands. 
= Gloeophy 1lum imponens ( Ces. ) Imaz. 
flavofusca, H. L.M.W. 7:1156, 1922. Philippine Islands . 
= Lenzites acuta Ber k. 
l i gnos a , H. L .M .W. 6:884 , 1919. Mauritius. 
= coriolops i s asper ( Jungh.) Teng 
l i ne ata, H. L.M.W. 7:1194 , 1 92 3 . Zaire. 
= Hexasonia derma tiphora Lloyd 
ndrabilis , H. L . M. W. 3:37, 1910. Samoa. 
= Pseudofavolus cucullatus (Mont. ) Pat. 
murl na, H. L . M.W. 7:1242, 1924 . Indonesia. 
= Lenzites acuta Berk. 
oli vacea , H. L.M.W. 4:53, 191 4 . Australia . 
= Lenzites vespacea {Pers.) Ryv. 
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= Hexaqonia hlrta (Fr . ) Fr. 
s cruposa, H. L.M.W. 7:1155, 1922. Philippine Islands . 
= Daedalea sulcata (Berk.) Ryv . 
smallii, H. L.M.W. 5:748, 1917. Uganda. 
= Hexasonia dermatiphora (Lloyd) Ryv . 
umbrosa, H. L.M.W. 6:957, 1920. Singapore. 
= Hexagonia tenuis (Hook . ) Fr. 
velutino-glabra, H. L.M.W. 7:1193, 1923. Angola. 
= Coriolopsis floccosa (Jungh . J Ryv. 
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Summary.- Echirwplacafui'Cata SCrusiaux is described as new from Rwanda (Central­

East Africa) where it is epiphyllous in montane rain fores1 . It is easily distinguished by 

its repeatedly and irregularly br.utched cilia growing oo tbe prolhallus and by the 

presence of needle-shaped crystals oo the surface, emanating from the disintegrating 

cxcipulum. 

Generic cooccpts in the licben family Gomphlllaccae W. Watson ex Hafellner 

have been recently revised by V~ & Poelt (1987) who recognize ten genera : 

Gomphi/lus Nyl. , Actirwp/aca MUll. Arg. , Aulaxina Ftc, Bullatina V~ & Poeh, 

Calenia MUll. Arg., Caleniopsis VCzda & Poelt, Echinaplaca Fee, Oyalectidium MUll. 

Arg., Oyalidtopsis VCzda and Tricharia Ftc. Since their survey of accepted taXa in 

these genera, thirty-one additiooal species have already been described (Kalb & v~ 
1988, SCrusiaux & De Sloover 1986, VCzda & Hafellner 1988); this cleuly 



238 

demonstrates how widespread, dive"" and poorly knowo the family is, especially in 
tropical areas. 

Much work remains to be carried out in this family , even at tbe generic level. 
Indeed there is little doubt that the following genera belong to it : Epilithio Nyl., 

Micro/ynchus Funk, Microspotho P. Karsten and &c:<owin.skia Funk (Funk 1973 and 

1983; Seifen 1985). 

The aim of this paper is thus rather modest as it deals wilh just a single new 
foliicolous species of Echinoplaca found in Rwanda (Central-East Africa). 

EcltbtopiDoa jior:Duz S&-uslaux sp. nov. Fig. I. 

Thallus epiphyllus, dispersus, viridulus vel cinereo-viridis, cum albis 

verrucis e crystallis compositis, hypbophoris instructus; hyphophori 0.4(-<J.5) mm 

loogi , albldi vel pallido bruoocl, sctiformcs, arcuati, cum cooidica massa. Prothallus 

pilis insrructus; pili 0.~.8 mm longi , albidi vel pallide brunnei, simplices vel 
irregulariter ramosissimi. 

Apothecia orbicularia, 0.3-0.5( ..0. 7) mm lata, awantiaco-brunnea; 

excipulum crystallis albis acicularibus mox obtoctum, dcmum fatisccns et 
crystallincsceos. 

Hymenium 45-55 JLDl alrum cum lute<>-bruooco epihymenio; paraphyses 

ramosae anastomosantesque; asci 1-spori, saccati; sporae ellipsoideae usque !ere 
sphaericae, murales, (26-)28-42 x (38·)40-52 JLI!l· 

Alga ccllulis globosis viridibus, 10-12 JLDl diam., ad familiam 

Chlorococcacearum vcrosimiliter pertinens. 

Thallus cpipbyllous, up to 1.2 em large, made up of orbicular to irregular 

patches not exceeding 0.4 mm in diam., greenish to grey-green, or almost pure white 

when covered with crystaJs , rather shiny, covering irregular clusters of angular crystals 
which give it a verrucose appearance (verrucae paler than the thallus, 0.2-<J.5 mm in 
diam.), with a large (up to 0.6 em wide) translucid protballus between and around the 

patcbes. Corticiform layer of hyaline interwoven hyphae. 

Cilia numerous over the protballus, 0.6..0.8 mm long, simple and lapered 
rewards their tip or repeatedly and irregularly branched, sometimes forming a mat of 
entangled threads around the thallus patches, whitish to pale browo, usually diny 

bocause of accumulations of various fragments (incl. plants diaspores , and pollen 

8rains). 
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Fig. I. &:hirwp/oca futr:Dla SCrusW.x, bolotypc. 

a - Hymenlum, including an ascus with immatuie spore. b - Cilia. c - Hyphophon:s. d -

Detail of the conidial mass (squash in water). e - Detail of the racket-like cells at the 

eods of hyp~ present in the conidial mass. 
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Hyphophores absent on most specimens examined bur numerous when 
present, growing only on thallus patches, 0.4(~.S) mm long, whitish to pale brown, 
looking like long cilia, curved downwards near their tip, carrying a single conidial 
mass which is tear·shaped and stuck to the axis. Conidial mass hanging on the 
hyphophorc tip by a few thick hyphae, made of long-branched thick hyphae (wall up to 

l.S JJ.ffi when mounted in a KOH solution, cells reaching IS-20 JJ.Dl long) carrying 

racket-like cells assumed to be the conidiophorcs, conidiogenous cells and conidia. 
Apothecia numerous, orbicular, 0.3-0.5(-0.7) mm in diam., sometimes 

confluent, adnate on the thallus sorface and expanding laterally over it (algal cells can 
thus be seen under most of the a~thecium), sometimes developing over crystals 
clusters of 0.1~.3 mm in diam. ; disc orange brown. Margin soon covered by large 
amounts of white needle-shaped cryst:its (needles up to IS0-200 JJ.ID long, easily seen 
under the dissecting microscope), coming out of the disintegrating excipulum, 
eventually invading the thallus and apothecia surface, breaking up into pieces and 

aggregating imo angular clusters. 
Excipulum formed by branched hyphae embedded in a pale brown gelatinous 

mass, easily observed in young apothecia but eventually disrupted by the formation of 
crystals; hypothecium hyaline, less than 10 JJ.Dl high; hymenium 4S-SS JJ.Dl high with a 
distinct cpihymcnium mainly composed of crystals and a yellowish-brown gelatinous 

mass; paraphyses I JJ.Dl thick, branched and anastomosed; asci 1-sporcd, saccate; 
spores ellipsoid to almost spherical, muriform, (26-)2g-42 x (3g·)40-S2 JJ.ID. 

Pbotobiont most probably belonging to the Chlorococcaceae, with green, 

globose cells (10-12 JJ.Dl in diam.). 

Material examined : 

Rwanda, afromontane district, Nyungwe forest , near Kamiranzovu, 1950 m 
clev., dense rain foresl on hydromorphic soil , on living Jeaves of Beilschmiedia 

(Lauraceae), Sept. 1971 , coli. G. Bouxin 1119 (W-bolotypus). Ibid. , Nyungwe 
foresl , at Ruwankuba, 2000 m clev., dense rain forest on hydromorphic soil, on living 
leaves of Ocorea (Lauraceae), Feb. 1971, coli . G. Bouxin 1314 (W). Ibid., Rugege 

Forest, Ruwanlruba, 1950 m elev., riverine forest with Sysygium guinunse, on living 
leaves of Marattia fraxiiU!a (Marattiaeeae), Dec. 1971, coli. J . l.ambinoo 71/ 1062 

(W). Ibid., Rugege Forest, hill between Muzimu Mt and Bigugu, ahead of river 
Kalundra, 2350 m clcv . , dense rain forest, on living leaves of Schqftera myriantha 

(Araliaceae), March 1972, coU. J. Lambinoo 72/9Sg (LG). 
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Echinoplaca fim:ara is easily distinguished from ali other representatives of 
the Gomphiiiaceae by its repeatedly and irregularly branched cma growing only on the 

prothalius. To my knowledge. no other species presents these criteria. Cma growing on 
the prothaJJus arc rare in the genus Echinoplaca : only £. atrofusca R. Sant. has pale 
browo simple hairs on its prothallus. 

E. fu=a bas an apothecium anatomy and bypbopborcs rypical of the genus 

and there is thus no doubt about its generic position. 
Echinoplaca furcata is also easily separated from other Echinop/aca species 

with !-spored asci (E. epiphylla Fee and E. simi/is Kalb & VCzda) by the presence of 
long oeedie-shaped white crystals. at least on the cxcipulum outes surface. These 
crystals are not an artefact as in the four above cited collections, they are restricted to 
E. furcara, aod arc not present on associated species, including other representatives of 
the Gompbiilaeeae. 
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ABSTRACT 

A comparative study of 35 isola tes of Phytophthora 
nicotianae (f. parasit ica) from different plant hosts was 
conducted under uniform conditions and the results failed 
to distinguish them into two morphological varieties as 
established by Wate rhouse (1 963). Phytophthora nicotianae 
and .f. parasitica are conspecific but based on the 
International Botanical Nomenclature, the epithet 
nicotianae must be retained over parasitica which it 
antedates, despite the ambiguity and i ncompletenes s of the 
original des cri ption of f. nicotianae . 

INTRODUCTION 

Phytophthora nj.coti anae Breda d e Haan was first 
described by Breda de Haan (1 896) c ausing seed-bed 
diseases of tobacco in Java. He did not provi d e a formal 
diagnosis and his description was incomplete . His failure 
t o isolate the fungus on pure culture and his desc ription 
and drawing of paragynous antheridia have been confusing 

. and misleading to many researchers. Thus Lodewijks ( 1909 ) 
did not identify the tobacco Phytophthora a s f . ni cot ianae 
partly because it could be grown readi ly in c u lture. 
Dastur ( 1913) distinguished f. parasitica Oastur on castor 
oil plant as a new species different from all other 
species of Phytopht hora (including f. nicotianae ) except 
.f. colocasiae in the devel opment of amphigynous 
antheridia. Similarly, Rosenbaum ( 1917) placed f. 
n icotianae i n Cactorum Group characterized by 
predominantly paragynous antheridia t o distinguish it from 
f. parasi~ in fh~ol i, Group with amphigynous 



244 

ant heridia while Lafferty & Petbybri dge (1922) considered 
f. nicotianae a unique species within the genus i n having 
exclusive ly paragynous antheridia. The erection of ~ ­

parasitica var. rhei God f. on rhubarb (Godfrey, 1923) and 
.f. ~Saw . on tobacco (Sawada , 1927) to distinguish 
from f. ni cotianae was also partly due to their 
amphigynous antheridia , in contrast to the paragynous 
antheridia in the orig i nal description of f . nicotianae. 

Leonian (1925} first questioned the taxonomic status 
of f. nice iana . The isolate of f. nicotianae he 
received initially from Holland resembled two of Dastur's 
authentic isolates of f. parasi tica , morphologically and 
physiologically. Tisdale 6 Kelly (1926) compared the 
black shank Phytophthora from tobac co in Florida with 
isolates of ,f. nicotianae and f. parasitica and found them 
very similar in morpholo9y, but chose to treat it as a 
biological strain of f . nicotianae on account of their 
corrmon pathogenicity towards tobacco . Ashby (1928) 
pointed o ut that Breda de Haan probably was not dealing 
with the same fungus all the time and the oospores he 
described for ~· nicotianae actually belonged to a Pythium 
species. Consequent l y, he eliminated f. nicotianae as an 
independent species and included it in f. parasitica and 
the species description of the latter was amended . In his 
monograph on Phytophthora, Tucker ( 1931) accepted Ashby's 
species concept of .f. parasi ti c a and considered it 
synonymous with .f. melongenae Saw. , f. Alli.i. Saw. (Sawada, 
1915). f . terrestris Sherb. (Sherbakoff, 1917), and f. 
parasitica var. £b.ti .• but he rejected the intraspecific 
subdivision based on oospore size as proposed by Ashby 
(1928) . I nstead, he treated f. nicotianae as a va riety of 
f. parasitica: f. parasitica var. nicotianae, s ynonymous 
with f. ~based on their specific pathogenicity to 
tobacco. Tucker's taxonomic treatment of f. parasitica 
was promptly and widely accepted by other workers until 
Waterhouse (1963) proposed that whereas f, parasitica was 
not specifically different from 'f. n.Jcotianae, the latter 
antedated the former and should have priority. She 
further distinguished into two morphological 
varieties: (1) f. nicotianae var. parasitica , synonymous 
with f. f ormosana Saw., f. lycopersici Saw, (Sawada , 
1943), f, ti.£i..ni Saw . (Sawada, 1942), f. a as ' tica, 
f . parasitica var. £J,~ Oast. (Dastur, 1935) and f. 
~. ( 2 ) f . nicotianae var . nicotianae, 
synonymous with f. allii, .f. m.gj~, .f . parasitica 
var. ~ and .f. terrestris . Howev er. researchers 
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experienced great difficulty in differentiating these t wo 
varieties because many isolates had overlapping 
characteristics (Shepherd, 1976; Tsao & Sisemore , 1978 ; 
Cacci l o '& de San Lie , 1988 ). While authors began to adopt 
Waterhouse ' s species concept of .f. nicotianae, many still 
preferred Tucker's treatment of r.. parasitica. 
Consequently , there was considerable confusion in t he 
literature . Erwin (1983) rightly pointed out that all 
tobacco isol ates identified as .F: - parasitica var. 
nicotianae might not be synonymous with f. oicotianae var. 
nicotianae whereas all non-tobacco isolates , referred to 
as f. parasitica might not be synonymous with f. 
ojcotianae var. parasitica, and he urged tha t the 
nomenclatu re of this group be re-redefined. The purpose 
of this study was to compare a wide variety of . isolates of 
f, nicotianae (f. parasitica) from different hosts to 
determine if they can be distinguished into two 
mo r phological varieties and which epithet should be used 
for the species. 

MATERIALS AIID METHODS 

Isolates and media: Specific information on the 
isolate of f. nicotianae (f. parasitica) used is given in 
Table 1 . All isolates were obtained from the American 
Type Culture Collection (ATCC), Rockville, Maryland. 
Unfortunately , .f. nicotianae never had a t ype culture and 
apparently, the type culture of f. parasitica is no longer 
in existence. Unless otherwise stated, clarified v-e 
j ui ce a9ar medium (Ribeiro, 1978 ) supplemented with 
sitosterol (30 mg/1) wa s used for culture. 

Morphology: Co lony c haracteristics on eve, and Dif co 
cornmea l agar (CMA) were compared after incubating in 
darkness at 20 C for 7 days. The colony diameters on eve 
were measured at right angle through the inoculum and the 
width of primary hyphae measured under light microscope. 
The minimal and maxima l temperatures for growth were 
tested by 9rowing them on eva and CMA at 10 c and 35 c. 
Sporangia were produced by incubating sma ll mycelial agar 
discs of eva in freshly collected stream water sterilized 
by filtration through 0 .45 lJ ID pore ~ize millipore membrane 
discs and incubating under light at 20 c. Production of 
sex organs in single cultures was followed by examining 
them periodically under microscope through the bottom of 
the petri dish. If the isolate failed to produce sex 
organs readily in singl e cul ture, it was paired wi th the 
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app ropr iate mating types of .f. nicotianae (ATCC 38606, A2 
and ATCC 38607, A1). In case of a successful mating, the 
ability of the isolate to produce sex organs by selfing 
was confirmed by pairing it with the compatib le strain 
across a pol ycarbonate membrane to prevent physical 
contact between the cu ltu res (Ko, 1978 ) . They were 
examined for se x organs after 2-3 wk incubation in dark at 
20 c. 

RESULTS 

Colony morphology: on eva. isola t es of f. nicotiana~ 
(f. parasitica) ranged from uniform, diaphanously fluffy 
to irregularly rosette, tu·fted and submerged. With age, 
the plates turned brownish. The hyphae r anged f rom 
uniformly wide (approximately 5 Urn) to ver y uneven (2-18 
)J m). In old agar plates and water cul tures, spherical to 
irregular hyphal swellings u p to 20 )J m diamete r were 
commonly produced , singly, in chains or cluste rs. Often 
the swellings looked "spiked" in possessing several 
radiating hyphae growing fr om them. On Difco CH, the 
co l onies were pr-imarily submerged with ~ore conspicuous ly 
irregular and tufted mycelial growths. 

The average daily growt h rate of the iso la tes on VSC 
was 2-8 mm per day at 20 C and they all grew at 35 c. The 
abi 1 i ty to g row at 10 C varied with the isolates ( Table 
2 ) . 

~urn: Sporangia were produced on CVB agar 
plates by all isolates , but more abundantly and more 
promptly in water , usual l y within 24 - 48 hr. They were 
distinctly papillate with hemispherical apical 
thickenings, spherical to broadly ovoid or obpyriform wi th 
round bases. The overall mean dimensions of sporangia 
(Table 2) fo r all isol ates were 47.±_5 \l m long and 35.±_4 
wide , with an overall mean L/B ratio of 1.4.±_0.1. 
Occasionally , the sporanqial apex prolonged i nto a beak or 
the sporangium had two apices. Beaked sporangia 
especially common for isolates ATCC 13612, 22598, 38606, 
and 38607 when they were paired with the appropriate 
mating types, separated by a polycarbonate memb rane. 
Under these conditions , elongated sporangia resembling the 
"abnormal sporangium-like structures" reported by Thompson 
& Hine (1972) and the vesicular sporangia (Oastur, 1913; 
Sawada 1927 ; Richardson, 1941 ; Vanderweyen 1 983) we r e also 
fo rmed although they could sometimes be found in water as 
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well. They were tubula r or lobulate , septate or non­
septate with the terminal segment filled with cytoplasm 
and often capped with apical papi 11 a. These were 
i nterpreted as externally proliferating sporangia unde; 
unfavot:"able conditions when the sporangium failed to 
mature normally but continued to grow and develop , 
resulting in an elongated or multiple-sporangium 1 ike 
structure . Sometimes, the sporangium could germinate 
directly to give rise to another sporangium or a chain of 
severa l sporangia. 

The sporangia were borne te r minal! y, sing! y or 
sympodially on slender sporangiophores (2-3 }.l m) or 
produced iotercalarily by undifferentiated hyphae. In 
some cases , the sporangia either possessed short hyphal 
appendages in the basal portion or they were subtended by 
several hyphae. Sporangia were p rimarily n"on-deciduous 
although a low percentage of detached sporangia either 
with short occluded pedicels (<5 ~ m) or of uneven length 
coul d be found in some isolates, e.g. ATCC 26009, 36997 , 
46293, 46294, 56602, and 64535. 

Encysted zoospores germinated by one or more germ 
tubes. Occasiona l ly, instead of subsequently developing 
into a branching hypha, the germ tube was terminated by a 
microsporangium (Thompson & Allen, 1976 ) . The production 
of microsporan9ia by germinating cysts wa s especially 
co!Mlon for zoospores which were trapped and encyst ed 
within the sporangia as described by Drechsler ( 1930) . 
However , repeated emergence of zoospores directly from 
cysts were seen only ra rel y in isolate ATCC 46293. 

Chlamydospores: All isolates with the exception of 
ATCC 15409 and 46063 produced chlamydospores in varying 
amounts in 2-week old agar plates. Some isolates like 
ATCC 22591, 3860 7 , 36997, 60439 and 64534 produced 
ch lamydospores promptly and abundantly in water within 48 
hr. The size of chlamydospores varied con s iderably with 
the overall mean diameter for all the isolates (Table 3) 
measuring 33.±.4 u rn and the maximum about 60- 70 u m. They 
were oval to spherical, terminal or intercalary with the 
chlamydospore wall 1-2 (-3) lJ ffi thick. Except for i s olat e 
AT CC 46063 , they all eventually developed straw - colored to 
brown pigmentation with time on VSC. I so late ATCC 64536 
probably had degenerated because it produced sparsely, 
small poorly devel oped "chlamydospores" on agar plates and 
abnormal, elongated sporangia in water. 
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~o~: All i so lates behaved heterothallically 
(Savag e tl ~1-. 1968) produc i ng se x organs abundantly by 
mating with the appropriate partners . Whereas sex organs 
were not produced in single cui lures e xcept occasional I y 
upon aging (Tsao e .t_ a_l., 1980 ) isolate ATCC 15407 was 
unique in forming sex organs readily by itself. Self­
fertile isola t es of f. arasitica (.f. icotianae) hav e 
been repor ted previously (Apple, 1959; Haasis & Nelson , 
1963; Suzui tlll., 1978). Changes in mating type (Ko , 
1981 ; Arentz , 1986) we re not observed except in ATCC 60439 
Yh i ch proved to b e long to Al mating type instead of being 
homothallic as determined initially (Sansome, 1980). 
Since i t was impossi ble to determine exactly which 
partner(s ) actua lly produced the sex organs in paired 
cultur es on agar plates , measurements were taken from 
sel fe d sex organs produced by each partner when paired 
across a membrane (Table 3 ) . Unfortunatel y, some isolates 
though mated readily in paired cultures on agar plates, 
never sel fed on membrane or in old plates, suggesting the 
existence of hybridization i n these crosses as 
demonstrated convincingly in f. infestans ( Shattock fi 
A!. · , 1 986 ) . As observed previousl y in f. cinnamomi (Ho & 
Zentmyer 1977 ) and f . cryptogea (Ho & Jong. 1986) , the 
oogonia formed as a result of crossing in dual cultures 
'"' ere s 1 i ght 1 y s mall er than those formed by self ing. • For 
instance, the oogonia f ormed i n the cross between ATCC 
38606 ( A2) and ATCC 38607 (A1) averag ed 24±2 u rn i n 
con trast t o those formed by selfing ( 28±.2) when the mating 
strains were physically sepa ra t ed by a membrane. 

When mature, the oogonia turned brown , often with a 
conspicuous layer of amorphous deposits on the surface 
(Ho, 1979). The overall mean diameter of the oogonia and 
oospores for all isolates (Table 3) were 29.:!.2 u rn and 23.±2 
1J m, respectively. Oogonia were invariably spherical 

although distorted oogonia as observed by Sansome (1985 ) 
we re found in ATCC 1 5 408. In c ertain isolates , e.g. , ATCC 
38606, 467 32 and 64535 , pigmented oogonium- like structures 
similar to those described by Bell & Haasis (1967) were 
fo u nd, devoid of content s and antheridia. Th ey wer e 
es pecia l ! y common when paired on membrane and were 
c onsidered as a borted oogonia which we r e p revent ed from 
fertil i zation by the membrane. Antheridia were short, 
non-pigmented and unicellular , measuring 10±.1 Ji ffi long and 
1 2.±1 1Jm wide for all isolates. Eccentr ic oogonial stalk 
within the antheridium as described by Waterhouse ( 1963 , 
1 974 ) was found rar e ly and randomly. 
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DISCUSSION 

Ever since Breda de Haan ( 1896) erected f. nj.~ 
for the fungus on tobacco seedlings in Java , the species 
has been ques tioned by many workers. Firstly , he never 
isola ted and descr ibed the fungus in pure cul lure and 
secondly, his descrip ti on and figuring of paragynous 
antheridia confused and misled l ater t:'esearchers. Often, 
worker s referred their Phytophthor a iso lates from tobacco 
as f . nicotianae without being certain that their iso lates 
were the same as the one seen by Breda de Haan because all 
of them cou ld be easily cultured and pr oduced only 
amphigynous antheridia. 

Breda de Haan's description of the sexual organs in f. 
nicotianae can be interpreted in two ways . The paragynous 
antheridia as described and figured by him indeed 
pertained to .f. nicotianae. Jl..t least, Nolla (1928) 
included paragynous-1 ike antherid i a in his drawing of 
black shank Phytophthora of tobacco from Puerto Rico . On 
the other hand , Ashby (1928) pointed out that t he oospores 
in Br eda de l'laan 's specimen probably belonged to Pythium 
whi c h attacked tobacco seedlings causing indistinguishable 
symptoms in Java at the same time . Meur s (1934) furthe r 
s uggested t hat the contaminant could be ~ deliense 
Heurs based on the similarity in the fertilization 
process . No oogonial measurement was provided by Breda de 
Haan but Waterhouse (19 70) stated that "from the 
magnifications given with the figures the measurements of 
the oogonia can be calculated as 28x25 lJ ffi, 20x16.6 u m, and 
23.3x21.6um. and the oospore 16.6 vm diam." However, our 
measurements showed that the oogonia were approximately 
23x20 , 17x15 and 19xl5 u rn and the oospore 15 u rn d i am, 
agreeing more with Tuc ker's mentioning of "oogonia 19 u rn 
in diameter" for f. nicotianae (Tucker, 1931). Oogonia of 
that small size are unknown in li terature for isolates 
from tobacco. On the other hand , Meurs (1934) described 
the oogonia of .f..Y..tll.i..l ~ as "varying from 15-23.1 u 
min d i ameter , most ly 16.1-20.0 u rn, average 18.2 .. . . 
oospores average 14 . 8 urn". Thus , it seems highly probable 
that Breda de Haan' s d esc ription of f. nicotianae was 
based o n t wo fungi belonging t o different genera. If so, 
the epi thet probably could have been rejected in 
accordance wi t h Artic le 70 of the Internationa l Code of 
Botanical Nomenclature ( Stafleau, rl \1-l · , 1972). However, 
this arti cle has been deleted from the most recent Code 
(Voss £.!,_ ll-, 1983). 



250 

With the notable exception of Rosenbaum (1917 ) who was 
probably working on an isolate wrongly identified as ~­

parasitica (Godfrey, 1923; Ashby, 1928) the great majority 
of researchers agreed that the isolates from tobacco known 
as .f. nicotianae could not be speci fically distinguished 
from isolates of ~. parasitica from othe r hosts, but they 
were sharply divided in the use of the epithets. Dastur's 
detailed original and Ashby's succinct amended account of 
~. parasitica allowed the researchers to identify t hei r 
isolates readily as belonging to this species without any 
1 i ngering doub ts. On the other hand, unless and unti 1 
separate rules are adopted for fungi as suggested by 
Brasier (1983), the International code o f Botanica l 
Nomenclature must be obser-ved to ensure uniformity in 
fungal nomenclature. Based on the principle of priori ty 
as contained in Ar ticle 11. it i s mandatory to retain t he 
epithet nicotianae over paras;tica which it anteda tes. 
Article 51 further stipulates that "an alteration of the 
diagnostic characters or of the circumscription of a taxon 
does not warrant a change in its name " . Thus , in spite of 
the ambiguity of the antheridial configuration o f f. 
nicotianae , the epithet cannot be rejec ted. Although 
Gallegly (1983) pointed o ut the anamoly that "!.!.i£.Q..ti~_g 

implies host specificity and parasitica implies a braod 
host range" , Article 62 prohibit s the rejection o f a 
legitimate epithet merely because it is "inappropriate or 
disagreeable , or because another i s preferable, or better 
known , or bec ause it has lost its original meaning". The 
lack of formal description does not inval idaJ:e the name 
nico ianae which was published before Jan 1 , 1908 and thus 
accepted as valid in accordance with Article 44. However, 
in view of the long established usage of the name f. 
parasitica and the fact that it is a species of major 
economic imp ortance attacking a wide variety of plants 
world-wide , plant pathologists can conceivab ly conserve 
t he epithet parasitica under Article 14, but a formal 
proposal has to be submit ted and approved by the 
International Botanica l Congress. 

Wate rhouse 's creation of two morpholog ica l var ieties 
within the species f . nicotianae further compounded t he 
nomenclatura l problem of this g roup, because many workers 
found it very difficult , if impossib le , to differentiate 
these two varieties . According to Waterhouse (1963), ~. 

nicot i anae var. nicotianae is characterized by unif orml y 
fluffy colony with minimal growth temperature above 10 C, 
uniform hyphae , spiked hyphal swellings, abundant 
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chlamydospores no t turning brown, non-deciduous, beaked 
sporangia and eccentric oogonial stalk whereas f . 
nicotianae var. parasitica produces i rregular rosette 
colonies with minimal growth temperature at or below 10 C, 
irregular hyphae , pigmented chl amydospores forming tardily 
with t hi c ker wall, deciduous , smaller, non-beaked 
sporangia and smaller oogonia . Our findings based on the 
comparative morphologi cal st udy of 35 isolates of f. 
nicot 'na~ (g_. ~sitica) failed to separate them i nto two 
distinct varieties , In our study, the cultural appearance 
varied from appressed, distinctly tufted and irregular to 
uniformly fluffy and the hyphae also ranged from uniform 
to highly uneven. There was no correlation between qrowth 
pattern and the mating type or the host from which the 
i s olate ori g inated . Apple (195 7) and Shepherd (1976) 
noted that even among isolates from tobacco, both smooth , 
fast qrowing colonies (mating type A1) and irregular , slow 
growing colonies of submerged arbuscular mycelium (mati ng 
type A2) could be found. Variabilities in co lony 
morphology a O.d hyphal characteristics were also found 
among the dissociants from rhubarb isolate (Leonian 1926, 
1934 ) . The product ion of spiked hypha I swelling s and the 
abili t y to grow at 10 C were too variable to be of much 
significance in intraspecific classification. Spiked 
swellings occurred occasionally in some isolates in our 
st udy and in 1 itera ture . The minimal tempera t ures for 
growth f or isolates referrable as .f. n icotianae var. 
nicotianae and f. nicotianae var. parasitica were 5-15 and 
5- 13 C respectively in litera ture. Even Waterhouse later 
accepted 5-12 C as the minima l growth temperature for both 
varieties ( Waterhouse, 1974) . 

The ability to produce chlamydospores seemed to vary 
with the isolate r ather than a stable diagnostic character 
of the taxon . There was no significant differences in the 
chlamydospore diameter or wall thickness . The overall 
means of chlamydospore diameters for isolates referrable 
as f . n icoti anae var . nicotianae and f. nicotianae var. 
parasitica were 31!.5 lJ ffi and 32!.4 u rn respectively based on 
literature and 33±4 J.J m and 34±8 J,J m respectively based on 
our meas urements. Although Waterhouse (1963) 
distinguished the chl amydospores of .f. . nicotianae var. 
nicotianae measuring 20-40 J.J m from f . nicotianae var. 
parasitica" up to 60 urn , she later cited 22-30 1J m for the 
chlamydospore diameter- of the latter- (1974) implying 
little or- no difference in c hlamydospore size between 
the3e t wo varietie3 . She also separated the two varieties 
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based on the timing of chlamydospore forma ti on and the 
pigme n t ati on a s we ll as t h e t h ickness of c hlamydospo r e 
wall . We found that the timing was a variable character 
and in nearly all isol a tes, the chlamydospores wall 
measured 1 - 2 u rn thick , eventually turning yellowish brown. 
This observat:t.on was also commonly made by authors working 
on isolates of f. nicotiana': (f . .e,.arasitica ) in the past. 
Waterhouse considered the sporangia of ~- nicotianae var. 
nicotianae distinct in having the basal pa rt nea rly 
spherical wi th the apical third or qua r ter narrowed and 
pro long e d i nt o a 'beak' . Beaked s p orang ia were found in 
some i solates identif ied a s " f. ni co tiana e va r . 
nj cotianae " or "f . nicotianae var. pa rasiti~'" and they 
were more commonly produced under less than favorable 
c onditions, for example, on membranes in pairing 
experime nts . The hypha I appendages o f sporangia proved to 
be a poor diagnostic character. We also fai l ed to confirm 
Wa te r house 's distinct ion between the two var ieties based 
on the caduci ty of s porangia . In present study, the 
sporangia in a ll iso la tes were primarily n o n - d eciduous 
although in some isolates , a low percentage of s porangia 
we re found dropping off in wa ter wi th a short occu l ed 
pedicel ( <S u rn long). Thus, o ur observati ons agreed with 
t hose reported earl ie r by Al-He dar t hy & Tsao ( 1979 } and 
Trichelo r:. Aragaki ( 1982) regarding the noncaducity o f the 
sporangia of f, parasitica. Wher eas most authors did not 
comment on the caducity o f spor angia Tuck er (1931} 
conc luded that although in most isolates o f f. parasitica 
the sporang ia f ell a way without a persistent pedicel , this 
was a variable chara c ter . 

In Wate rhouse's ke y of 1963, .f . nJ.£.9 tianc!e var. 
nicotianae wa s distinguished f rom .f. nicotianae va r. 
parasitica in producing larger s po rang ia wi t h mean lengt h 
over 40 lJ m. However, in o u r st udy , many isolates produced 
spo rang i a over 40 u m (Ta b le 2 ) . When the frequency 
distribution o f mean sporangia! 1 engths o f all isolates 
st udied h ere were plotted. the gr a ph c learly showed 
continuous variat ion with no gap to sugg e st possible 
intraspecific differe ntiat ion ( Fig . 1}. Si milar res ult 
was obtained using published data in literature, wi th the 
median length of sporangi a 40-42 lJ m instead of 43-45 lJ m in 
our study. The slight discrepan c y c o u l d be attributable 
to the different methods of spo r angia ! p r oduction and 
mea surement. In any c a se , it is simply i mp ossible to 
distinguish the two varities based on the sporangia! 
1 engt h being over or u nd er 40 l-1 m. 
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Waterhouse ( 1963) considered the oogonia of f.. 
nicotianae var. nicotianae larger than those of f. 
nj.cotiaM.Jt var . 2£1tas i tj.n (28 -30 vs 2 4- 26 \J m). The 
frequency distributions of oogonial diameters of isolates 
of f .. fl_i£:.9J..i.~!l...il.f~ (f' . I@rasiti~) studied here and by 
prev ious workers (Fig. 2) again show continuous variations 
without any conspicuous break in the curves to justi fy the 
separation of two varieties . 

......,. Ho & Jon g 

30 ........... Othe r authors 
in literature _ 

10 

Fig . 2. Mean oogonium diameters of Phytophthora nico t ianae 

According to Wat erhouse ( 1974 ), the cos pores of f. 
ni cotianae var. nicotianae measured over 20 lJ m whereas f. 
nicotianae var, parasi tica produced cos pores under 20 \J m. 
The median diameters of oospores for all isolates of f. 
~..t..i.An.M. (f. parasitica) studied by us was 21 - 22 pm and 
19-20 1.1m based on published data and the frequ ency 
distributions showed continuous var iations (Fig. 3). 
Thus the oospore diameter being greater or smaller than 20 
lJ m is clearly of li ttle diagnostic value. Furthermore , 
the overall mean values for the oogonial and oospore 
diameters fo r isolates referrable as f. nj.cotia.n~ var. 
n.icotianae were 29±_3 and 23±.3 u m respectively in our 
study; 27 ! 4 and 21! 4 lJ m based on literature , while 
isolates referrable as f . nicotianae var. parasitica 
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Fi g . 3 . Mean oospore diameters of Phytophthora nicotianae 

produced oogonia and oospores averaging 29.±.2 and 23.±.2 u m 
diam in our study and 27±_4 u m and 22 .±. 4 u rn diam based on 
published data. These measurements strongly s uggest that 
they should belong to the same taxon. 

Waterhouse (1963, 1974) c l aimed that t he oogonial 
stalk of f. nico t!_~ var. n.j...£iliA.O.M was very eccentric, 
appearing to be not amphigynous at first sight. In all 
our isolates studied, we never had any difficulty in 
determining the antheridial type .to be amphigynous because 
the oogonia l sta lks were predominantly central in 
position. Eccentric oogonial stalks were seldom observed 
and was not mentioned in literatu re . 

In summary , our findings were in agreement with those 
of Tsao & Sisemore (1978 ) who reported a high degree of 
variability among the isolates from citrus, tomato and 
tobacco and questioned the separation of the species into 
two varieties. In fact , the difficulty or impossibility 
to differentiate these two varieties is apparent f rom the 
considerable overlapping in diagnostic characters as 
recorded in literature (Tables 4 & 5). 
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Wa te rhouse ' s di spositi o n of simi la r taxa described 
ea r lier was also confusing . She ( 197 4) stated that f . 

i cot ian~~ var. Dl.cot J. anae included As hby' s " IDA.<U'.Clli....2...Q ... H l " 
g roup with larger oospores and f. ni co.t:i.ll.IJ~ var . 
p a rasitica corresponded to "roj,c rospon" group with smaller 
oos pores . Howeve r, Waterhouse ( 19 63) consi dered f. 
formosana, fl. l ycopers ic i and f. _ti cini synonymous with f. 
nicotianae var. parasitica, even though they all poss e s sed 
la r ger oospores (19 - 25 , 22 - 27 and 2 4-26 lJ m, resp e c ti ve l y 
i n o riginal descriptions). On the o ther hand , f . 
melonge na._g , f. allii and f . i._errestris were treated a s 
synonymous with~ - nicotinae var. nicoti ana e despite their 
s maller oospores (1 7-21 , 17 and 18-21 lJ m, respectively in 
ori ginal descriptions). Her treatment o f f . ~L~ 
va r. ~was puzzling. It was li sted as synonymous 
wi th f . nicotianae va r . parasitica in t he key but 
conside red the same as .f. nicot i anae var. nicotianae in 
the text ( Wa terhouse, 1963). 

The differentiation of the species i nt o two l ess than 
dis tinct morphological varieties o ften c as t doubt on the 
t rue ide nti t y of the pathog e n. Thus , Phytophthor~ s pecies 
on tobacco, tomato , eggplant , p e p eromia and agave were 
identified by different workers in different parts of the 
world as f. n icotianae v a r. nicotianae , f. nicott~e va r. 
nu~.i..£A or bot h (Waterhouse & Waterston , 1964 a,b; 
Tamori, 197 4 ; Ha l liday , 1 980 ; Humphrey Jones, 1980; Shenoi 
~., 1985; Flett, 1986) . Liu (1977) reported b oth 
varieties on citrus, papa ya , tomato, peppers and orch i ds 
in Malaysia. Although Weststeijn ( 1973) named the tomato 
Phytophtho r a in Holland as£. nico tianae var. ni co ti anae 
he admitted that i t was probably the same as f . .R@..I.A§.j.~ 

reported on tomato by work ers in other co un tries. The 
con fusion over these two variet i es o f f , nicotianae led 
some authors to disregard them comple t ely (Zhuang , 1 981; 
Kr ober, 1985; Gerrettson - Cornell , 1 985; Cacciola & di San 
Li o . 1988 ). It is also our opinion that the separation of 
the species i nto two morphological varieties is not 
warranted. Furthermore . the serological study of Mor ton & 

Duk es (1967), the nutr i tional studies of Mehrotra (1951) 
and Ron c ado ri (1965 ), the en zyme stud y of Mc intyre & 

Hanlin (1978). the protein pa ttern analysis of Erse li us & 

de Vallavieille ( 1984) and the immunoelectrophoresis work 
of Cristinz io ..tl. Ai· (1983) have a ll fai led to s up port t he 
separation of two va ri eties o f f. n i coti anae (f . 
parasit i ca) , It is difficult to understand why Wa t er h ous e 
(Gallegly , 1983) stat ed that f . nicotianae var . n i otianae 
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and f. nicotianae var. parasitica could be treated 
two separatl! species if she ( 1963) c onsidered f. 
,29-~..§.iljs~ specifically not different from f. nicotianae 
in the first place. Gallegly's suggestion (1983 ) 
of naming two different species based on host specificity 
is not acceptable according to the Code . 

Isolates of f. _n_i~otiap,..i..~ (f. parasiti ca) supposedly 
specific to certain plant hosts were sometimes fu rt her 
assigned subsp~ciflc epithets. Thus Kale & Prasad (1957) 
reported that f. parasitica var. sesami was specific to 
sesame. The tobacco black shank fungus has been referred 
as f. parasitica var. nicotianae (Tucker, 1931), f. 
parasitica f . sp . n ico tianae (Herr & Sutton, 1984) and .f. . 
nicotianae f. s p . nicotianae (Ersel ius & Vallavielle, 
1984 }. Panchet _tl. ~! .. 1972} used the name .f. nicotianae 
f. sp. parasitic a to refer to the isolates from carnation . 
While the specificity of .f. parasitica var . sesami and .f. 
nicotianae f . sp . .l!.llJl~ was never confirmed, 
exceptions to the supposed ly specif ic pathogenicity o f 
black shank fungus on tobacco have been encountered 
(Tisdale & Kelly, 1926; Nella , 1928; Ashby , 1928; Bell & 

Haasis, 1967; M.unnecke & Bricker, 1976; Jain rt .§!., 
1982 ). Thus. it seems unwise , as far as taxonomy is 
concerned, to distinguish isolates of _f. nicotianae 
further based on specific pathogenicity although tobacco 
pathologists would prefer f or communication purposes, a 
separate name for the tobacco b lack shank pathogen (Erwin, 
1983). 
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hble l. Jsol~hs of PbtODbthn licotiuat (t. puuitical utO 

I!CC Jut ~ Souee 

ilut fohcco OSI App le 
13HZ Tobacco OSI lpplt 

llill Citrus OSI lloh lll/11 
11101 Ookoowo 011howa calltllr12ll 
11101 LnoG OSI CallttiJil( 
1110! Tobm:o OSI lpph 1143 

IIllO Tobacco m CalltiJh IU 
!15!1 Tobacco OSI l pphll 56·H·t 
mll hhcco OSI lpplellS6+l-l 
ZiOO! hplfl OSI lo P·IH 
11110 !Gbuco OSI rl owers a·m 
ZIJOZ ~llimil OSI l hilesidtPilU 
11m Cusop~iJI puictahh OSI !aqelbrd 4053 
lit!! Poiueth ni.ili.ui!i OSI l og:tlhud 4146 
ll!l! Bnsnh actia.opblla OSI llfitrriP1'CC&59 

38606 Citn.s soil OSI lnliJerP7ll 
31601 Citrassoil 051 ltahrerP9U 
3111! St rubenr lipiD: Sllni Sll 
1!!11 Cocoa Sutkoat l rs eliasl51 
46060 Tobacco DSI LIICUD·BurcJ· l 
16011 Tobacco OSI Pl owers221 
UOIZ Tobacco DSI hrdhtlli 3-151 
non Tobacco OSI hrdioel lil·U! 
liZ!) lbododtodro1 OSI ltDSOa lU 
liZ !I lulu OSI hasoam 
I ill! rreaootiacalifoniu DSI Iuhru PIOn 
18001 Gnpnillt S.lfriu IUiiS U 

41510 Tobacco OSI luur 
11 m Con u t.!.!tih OSI !1-Choll 010·!111 
Ill!! Kasasp. S. Uriu Thoaps0!13U6 
liiOZ lli!r !iJrn Chic a Yo P1S1 
IOU! ~ucdnta hglnd Cll!ll017 
13134 folltO OSl CBSIU .11• 

IIIli Solna•ela11qna h iu a CBS 301 . 2~' 

IIIl i !'ObiCCG !'a itu CISlOI.Z!' 

me ldeatifitd br beri~u !'JPt Coltue Colleetioa aecessioo aubu 
CIS Cntru lbtrtn footScbi.e:lcoltates, lura , Jttbtrlaads 

Cll! Coaonu ltb Mrcolog icll Iostitote, ln , Somr, l atlnd 

•rectifd u !· !!l.!!!91! ' ltceiud u ,t. ~el oaanu (lvUntic) 
•teceifd u t. hnestds (frpe) •hcehed u {. hblcd (Aitbutic) 
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h•h l. CU nchristics o( sn or,ats ud c•h•rdosporu of l!J.lu.illtu. l.inU.Iw (r_, tlll.li.ti.al 

latiJt Oootia(a ) Oospore lathrUia c•t nriospon 
1m Iu! !i.!!Jd!l ~ .lmill!!l I adtl~l Jill.\J..!L 

mu ll {loulftdsnortnsprobcHI) H!5 
llll l ll 27!]1bl 21±.2 !±.1 ll!l li!l 
llil 4 II 2~! 2 11! 2 10!.2 11!1 31!.4 
15401 l l/1 l!!l ll!l 11!2 12!1 41!5 
!HOI II 27! 3 21!2 11!2 11!1 Ht1 
1540! II (lostlfdsuortnsprodlced) ZS!.5 
15410 11 26!3 11!1 11!2 14!.2 U!' 
211!1 II n!Z 25! 2 9!2 12!2 31!5 
125!1 II 21!1 2!!1 ll!l 12!2 31!.4 
21009 II 30!2 24!.1 8!2 11!1 11!! 
1i510 II 21!2 21!2 9!.2 ll!l 11!1 
21102 12 (hstlhdsn ortau prodtttd) 32!.4 
119!6 11 30±.1 2Stl 9±.1 10!1 12!1 
11!!1 12 30!2 23!.2 10!1 Uti 31±.1 
11212 12 (lo selhd sn organ prod1cd) 30!2 
lUU 12 2&!2 21±.2 10!2 13±.2 37±.4 
11601 II 21! 2 22 ±.2 10±.2 11±.2 31!.5 
11112 12 (lostlfedset ortns pradtctd) 13!.5 
mu ll 21!.2 22! 2 10!.2 12±.1 31 ±.4 
UOiO II 29!2 2!! 2 lG!Z 14!2 39!1 
41011 11 (Joselhd sn ortus proda.cd} 14!5 
4i0il 12 (lo nlhd sn ortns prod;cd ) 12±.5 
4i0il II 27!.2 21±.5 9!.1 12!1 10!1 
Ul!l 12 (loulhd utorgns prodoctd} )4!_10 

4il!4 12 l!! l 24 ±.2 9±.2 13±.1 36±.' 
4il12 12 21!2 20!1 12±.2 ll!Z 35 ±.' 
41004 II 12!2 25 ±.2 lZ!l IS±.Z 33±.1 
41140 !l (lo selhd sn orgu.s prodDed) 32!.4 
llill 12 30!_2 25!_2 9!.2 12!1 34 !.1 
lil!l 11 {loselhd snorgu.s prodocd } U!l 
5ii02 II 25 ±.2 20!.2 12!1 12!1 n±.1 
IOU! AI (lonlhd st1org1n prodaced) 31!_1 
14514 12 33!3 21!2 lZ! l 11!1 ll !.' 
14515 !l 11!1 (obor ttd ) 11!1 ll!l 10!' 
64111 ll 11 22 II 21 !_10 

1•1 nlftd 011 atabrne lllieothne lUOl (11} or 3U" (U ) 
(b) lUll ! studud error bned 011 50 aunuau ts 
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CHi\ ftON IX I A 81 !WUHA SP. NOV . t BOLETALESJ FROft Clll NA 

ZHAN!j 81 n-cneng YU Yong-n a an 
Depart aent or nycoJogy, Institute or rucroOJotogy, 

Aceae.Ja Sln tca, BeiJing Jeeese, cnena 

AUSTHAt:T 

An unaescrtbed spec1es, Ch1Jaonax1a ~sp. nov . , rro• ouang­
aong, Cnlna, IS aescraoeo ana lllust r atea, vun det a tled co.P&r­
Json vun tnc otncr aescr1Dea specaes or t ne genus . This cnmcse 
speci es as reacu ay dlstangut snoo rro. tne other spcc: 1es bY a 
c011D tnat1on or tnc roJJowJng character s: sl811 snort oasJaaa 
Dearing 2 spores (15-11 x 18- 12 lJI J •tth 3-4 longltudanal 
nages, no cot uaella, and pertaaua cyanescent vnen Drua sea or 
cut an tnc rresn state . A ll:ey t o tne Chinese spec1os or 
cnaaon txaa as provaaea. 

Key words : ~ ~ sp . nov.: Boletal es; taxon011y: 
en ana 

Durmg our InVestigation or Chinese hypogeous rung!, we ca• e across an 
Interesting co11ect1on aepos1tet1 unaer tne na•e or ~~ 
Vlttac:Un l 1n the •YCOI081Cat hcrbarlu• or Guangaong Institute or ru cr o­
Diology, Guangznou. Arter car erut studies, ve rouna It to be a speci es 
Delonglng to the genus~ Rolland. A literature survey r evealed 
that the genus nas already been r ecoraec1 v1tn a s ing le soecaes , _c. 
caespuosa Rolland, 1n cnma before tf.ckbtad a Ellingsen, t984J. This 
spec i es vas cotlecte<l oy H. Slllh, a SvecJISh botanist vno travel tea to 
China three t t• es to collect • any spec1•ens or h igher plants Rnr:l SOlie 
n1gner rung!, In Sacnuan In 11122. ve nave not exa. 1ned tne 1atertal 
vht cn as deposited In UPS, but according to tne authors' descrlpt 1ons 
ana tne scanning e lectron •• croscopy or the spores, the present Chi nese 
co ll ect ton apparentl Y dif fers fro. Sllth's CO llection . 

Since Ho11ana li899J erectea tne genus~ typtrlea by f. 
caespuosa. aoout a dozen spec1cs nave been descriDed •n tne genus 
tRo lland, 1899; corner • Havtcer, 1953; S•ltn 1: Singer , 1959; Beaton et 
81, 1 19851. It IS di stributed 10 EUrope !Lange I Hawker, 1951; KOtlaba, 
1971: Gross, 197.t; Haeggstro., 1987 l , North A• erlca tOOdge a: Zeller, 
1'934; S.lth 1: Singer, 1'9!i'9l, Austratasle !Beaton et al., 1'185 ; Corner 1: 
HaviCer, 1953: Cr ibb, 1958; Cunntngne•, 1'9U J ana China tF.ckhlad 1: 
Ell ingsen , 1'98.tJ . Tne genus IS cnaracteriZOO by having a l•ost gtoDOse 
'll'hll tsn basldlo• ata 'll'lth a per1 c11 u• cyanescent Yhen oru1sea or cut , and 
snort c lavate baSidia bear l na etllpsoiCiat spores vlth several l onguu­
dlnBI ridges !Beaton et at., 1~85i Ro lland, 18'99; S•llh aM Si nger, 
1q59 1. 11 1s conSIClBred to belong to the Boletates tJiill ch, 1"18 1; Beaton 
et a l . , 1''185J. By ca.par1sons Ylth ell publiShed spec i es or the genus , 
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tnc present Chtnesc co t teet ton ts appar en t ly Otsttnc t ana represent s a 
spec tcs nmr to sr:~ence . 

The ro t towtng rlescrtpttons are baseo on our obscrveu ons ana rte ta 
notes accoapanymg the spect aen. tn our tt cr oscopt c observa t ions , the 
colours ana aeesureaont s were obta tnea rr011 aatertal aounted tn 5'1 KUH 
unl ess st ate<J o tner~tt se. !-'or observauons us tng tne scanning e lec tron 
at croscofle , aaterlat rr01 a nas td loae vas reh ydrated on a ctean gl ass 
st tac ana stuck onto an adhestve layer on a 51811 clean cover sl ip, then 
coaterl vttn gota aM obServed us mg a Hllacnt S518 SF.n. 

l.:o tutelta percurrcnt; baS IO ta 4-sporco: spores vlln 
8 or aero tongttudmal r tdges ............. . . ... ...... !::· cacspnosa 

t:ot uae tt a aosen t : oest at e 2-sporco: spores vlln 
J-.4 JongttudtMI rtflges .... : ............ .. . .... . .. .... .. £.. b tsoora 

CH.\ftONIXIA tHSPOHA 8.C.Znang I TU, sp. nov. 

Bast elt Oi ata subg lobOsa ve l appusnata , 1. 1- 4! c. lata : pcrtCIIUI 
albUI vel gn sco to-nrunneua, cyanescens ubi con tusu•: gleba 
nrunnco l a vo l rusca, cyanescens et vtsctaa Ubi sec ta, 1ocu11s 
I lOUt IS trregUI8rtbUS COIPOSita; CO I UI CIIa nulla. Spor ae 15-21 t 
1~-12 ~· · sy•aetr lcae , el lt psot cJeae vel nrevuer rus troraes, 
palltele brunneae , 3-.4 cost Is prae<lltac . Rasu11 a clava ta ve l 
suDCy 11Mr1 ca , 2-spor lgera. Traaa hYienopnorls 80-lb0 ~ · cr assa, 
hya ltna, gel at tnosa. Perlell opel ll s hypn ts para ll ellbus repent­
thus COI(lOS tt a. 

Ad ter ru• tn syJ v ts rrondos ts. 

F.ty1o1ogy: .D.l ll.at ln, tvo J ana~ tLatln, spor c J, rererrang to 
eacn oas 1C11u• beari ng tvo spor es. 

Bas JO tOiata eptgeous, sullglobose to r tattene<l , 11 - 2e •• sn tne 
largest dllcns lon, fl eshy when rresh, drying r1 ra, esll pl ta t e, v lth 
nasal rhl7.01or phlc att acn• ent. Per tatu• very thin In sec t ton , Vhtte t o 
pa te greyi sh nrovn vncn rresh, beeollng aeep blue vnen bru1seo or 1n 
nn l7..er's r eagen t , drytng pate greyi Sh br ovn, ochraceous to ae<l tua brovn, 
no co l our change vhcn sta tnen tn KOH. Gl eba pale brown vnen young , 
brovn t o ctark bro'fn at aaturtty , DeCOi tng aecp blue and st Icky on cu t 
surrace vflen rrasn, Vl th nu•erous saall chaabers , 1-.c per 11, eap ty or 
r t lleo wit h spores. Co lu•eJia abSent. St eril e base present , s•aJI . 
Tra1a1 p lates partly or fully gela lln tzoo, 15«1-248 ~· thiCk, COiposoo or 
a broad hy1enopnora1 t raaa encl poorl y ~teve l opeel subhylenlal layers . 
Cl aap connex1ons not seen. Spor es syaaetrtc, 15-21 x 18-12 ~· tnc luOi ng 
r i dges, e lll psouSal to short- rusoiO , obt use at apex bUt occas iona l l y 
acute , pale br ovn 1n KOH, brovn to rOOrttsh brown tn nelzer 's r eagent, 
v tth tht clecncct va ll abOut 1 IJI , orna1entect vtt n 3-.4 longitudi nal ridges 
up to 2lll h tgn but usual lY lower, appoarlng as an I rregular triangle or 
square pro fi le vhcn vt ovecl rr011 p0 Je: hllar append iX conspicuous, 8.5-
2 j.ll tn lonst n, orten With ter11na1 stcr 1g•a t appendages: wtth 1-2 
drop lets. Bas id i a clavat e to subey lt ndrl cal , shOrt, Dearing 2 
st erlgaata, soaet11es up to 5 }.II h tgh , roacll ly co ll apsing. Subhylen la l 
layers poor I y ctevc loped, 18-28 ll• I h ICJc , pseudoparenchyl8t 0US. Hyaenopn­
oral traaa va r i abl e , 88-lbB lll broad , coaposcc::l or loosel y I nt erwoven 



F1g.1. Basld i OIBUI encl oasuuosporcs or cna•onlxaa ~: A. 
HaDJt and sec t ion toar•l0 uJ. 8 . spor es or 1:11rrer ent v1evs 
1Dar• l0 UIJ. 

Fags 2-A. Raslf1I OSJ1ores or ~· Dlspora tSE" , noJotypeJ. 
tbar • 5 u•J. F1gs 2-J snov1ng spor e shape ana spor e orna.enta­
tl on. FJg.A snov1ng orokcn r1age or tnc spore . 
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nyat tnc nypnae 2-A pa at oa, ge t at mtzea. PerH11ope J I ts tb0-2.f0 111 t h tcle , 
a r epent ept cut ts, coaposea or thi n va tt ed par allel hyphae 2-:.J u• d taa . 

HOLOTYPE: t;HI HA: Ciuangdong Pr ov., IJJnghu ttounta tn Na t ura l Reserve , near 
Utng Yun Teapt e, so litary on the ground tn broad- tea rea vooas, leg. wang 
You-7..ao , znen wan- l tng, 1.1 Jt an-q tng , tJ x 1982 WUtltH 5bHHJ. The t ype 
spectaen ts aepos t ted tn ti'IC ttycotogtcat llorbar iUI or tiuangaong tnst t­
tu t c or n tcronto togy, Guangznou tGD I!!H J. Soac Dast dloaata are part ty 
ea t en DY t nsects. 

This Chinese cp tgeous spec i es possess tng basuUo.a t a vnn a vhtllsh 
pert at ua cyanesccnt vncn nrut scd 1n tho rrcsn sta t e anCI snon bas ta ta 
neari ng snores vtt h tongl\udtnat rt dgcs , clear l y be longs to t he genus 
~ a t t nougn aost spoctes 1n t il ts genus ar e nypogeous. ~. 

~ characteri zed llY having 2-spor ca s•a l l nastcJi a, larger spores 
l l !l- 21 x 1e-1 2 lJII v lth J-• r egul ar , tong t t uc:llna l n Ciges. IS r eaCit ty 
CliSI tngU IShCCI fro. Ot her species . 

£.:.... ~IS aost s ta t tar t o anot her spectes , c. . ~. vht cn 
a l so occurs tn China, tn gr oss • orpno togy ana spore stzc. But t he ror1cr 
ct trrer s f r o• tho l a t te r tn 1ts absence or cot u•e tt a, 2-spor ecJ bastel ta 
anel spor e ornaaenta t ton t Ecknl ad 1. Ell i ngsen, 198•>. ~·~ 1s n tso 
s 11 11ar t o .f.: octorusosa Corner i Havk:er ana _&. cacsp llosa 10 spor e 
s 1zo, nut t he ta tter nas spor es vllh 8 or aor e ri dges ana • -spor ect 
nast dta t corner a: uavk:er , 195J J. .£:. btsoora a trrer s rroa £.. aucosa 
tPotr t l Cor ner a Havk:er , ,&. ~ lZO I Ier!: IJOdgoJ Bea t on, Pegler 
1 Young, and ~· v tttat tsoor a Bea t on, Pegler & Young tn I ts lar ger spores 
and usua l ly nas rever r tages on tho spor es, and 2-spor ed baS i d i a t8eaton 
et at . , 1'185). There ar e three aor e spec tes occurr 1ng tn Nor t h Aaer1 ca, 
vhtch arc Cl tst tnct tn t he tr very trregutar spor e ornaaentattons t SIIth & 
Stnger, 19591 . tota ll y di ffer ent fro•h~ In~ spor e 
s tze and spor e or neaentatton ar c gener a lly cons u1crce1 to be tnc 1a 1n 
charac t er s used t o separat e t he species tS1tth I Si nger, 1959 ; Beaton et 
8 1 •• 1985). 

Because or t he st lttar n y or spor e ornaentat tons. cna1ontx te 1s 
soaet t1cs constder ef'l to be synonyaous vlth Gaut ter te vitr:--l'lJOiJBo a: 
Ze ll er, JCjlJ _. : cunn 1ngna1, l'iU ; Cr l bn , J Cjl~J , nut thei r IOnglt i Otnat 
ri dges ar e roraed tn d i f fer ent ways t8eaton et at., l c;l85 1. Our 
observati ons us tng SEft provt ae 1or e evulcnce ror the i r po tnt or v tcw. 
Tne rtoges on spores o r ...,£; ~arc roraoo ny an unnu tat ton or t he 
ep 1sporla l ni l { I. e. ou t er JeyerJ, ana ar e loosel y connec t ed v1tn tne 
Inner vallS ana easil Y nrok:cn, exposing t he tnnor val l s t f-' lg. ( J. 
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ABSTRACT 

A brief review of the genus Ascosparassis (Pezizales) is given and a 
collections of the only known species, A heinricheri, is reported 
for the first time from the Westem Hemisphere. A photograph of A 
heinricheri in fresh cond~ion is provided. 

The purpose of this brief note is to report on a collection of 
Ascosparassis heinricheri (Bres.) by D. Pfister from Venezuela The 
previous collections of this taxon have been made in Asia. The genus 
Ascosparassis was described by Kobayasi (1960) , who based his 
description on a collection made by Shimizu from northern Honshu. He 
named the fungus Ascosparassis shimizuensis in honor of the collector and 
described ~ as a member of the Sclerotiniaceae, a family in the Leotiales. 
Kobayasi stated that the fungus 'has the beaut~ul appearance resembling 
caul~lower or Sparassis w~h rosy tint. ' Korf (1963) studied add~ional 
collections of A shimizuensis from Java and concluded that the fungus had 
operculate asci and referred tt to the Pezizales placing tt near Otidea. He 
(1973) later abandoned the genus Ascosparassis and placed the only 
species In Otidea. Based on the color, as judged by watercolor illustrations 
by van Overeem, Korf (1963) compared ~ w~h Acervus aurantiacus 
Kanouse, an orange fungus. In the course of tracing names of species 
referred to the genus Midotis and Wynnea, Pfister (1979) found an older 
name for this species, Midotis heinricheri Bres. (also from Java), and 
transferred the species to Ascosparassis which he recognized as a 
monotypic genus in the Pyronemataceae. 
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Wnh reference to these few publications, the record of the genus and 
its single species Is largely covered. Previous collections were from 
Indonesia and Japan (see Kerf 1963) and at least one collection is known 
from China (Longtou Mts., Guizhon, Sept. 12, 1986, col. Uu Meihauai, det. 
Gao, Mycological Herbarium ol Shanxi University no. 760 and FH). 

Recently the junior author collected Ascosparassis in the north coastal 
mountains of Venezuela This collection const~utes the first report of the 
species from the Americas. The collection (Estado Aragua, along road 
from Maracay to Choronl, on hardwood In soil, among bamboo, 20 July 
1987, NY, FH, VIA, A) was photographed in the field. The photograph is 
reproduced here as figure 1. The collection agrees closely w~h the Asian 
material. 

The diagnostic characteristics of the species are the sparassoid growth 
of the ascomata w~h numerous· flattened upright branches; the small 
(4.5-5.5 x 3-4 pm) biguttulate ascospores; the broad hooked, curved and 
deformed paraphyses; and the thick outer excipulum made up of globose 
to angular cells giving rise to pustules on the outer surfaces. When fresh, 
the ascomata of the Venezuelan collection were 7-8 em tall, orange, and 
had a chantarelle-like odor. 

There are some variations in the descriptions of the species in the 
l~erature. In the first description of A shimizuensis, ~ was said that the 
collection was pale rosy colored. All other collections seem to be yellow or 
yellowish. The isotype material of A heinricheri (FH-Pat.) retains ~s yellow 
pigments even dried. " may also be noteworthy that both the holotype of 
A. shimizuensis and the Venezuelan collection were made among bamboo 
shrubs. 
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REDISPOSALS AND REDESCRIPTIONS JN 
THE MONOCHAETIA - SEIRIDIUM, 

PESTALOTIA - PESTALOTIOPSIS 
COMPLEXES. IX. ON THE STATUS OF 

PESTALOTIA EUPYRENA, PESTALOTIA GASTROLOBI AND 
PESTALOTIA VENETA. 

T. R. NAG RAJ 

Depanmem of Biology, University of Waterloo, Waterloo. 
Ontario, Canada. N2L 3G I. 

restalotia eupyrena and Pestalotia gaslrolobi a.re rcdisposcd in 
Pestalotiopsis. Seiridium vtnetum comb. nov. is proposed to 
accommodate Pesralotia venera, and Seiridium corni is considered its 
synonym. 

15. Pestalotia eupyrena Tassi 
Boll. Lab. Ort. Bot. R. Univ. Siena 2: 105. 1899. 

On pods of Bossiaea ensaw. New Holland, Sydney, Australia; and 

16. Pesra/01ia gasrrolobi Tassi 
Boll. Lab. Ort. Bot. R. Univ. Siena 3: 101, 1900. 

On dead or withering legumes of Gastrolobiwn boormanii, New South 
Wales, Australia. 

Guba ( 1961) accepted both fungi as good species of Pestalotia in the 
section 'quadriloculatae '. Study of the holotype speci mens in SIENA. 
however, shows both taxa to be congeneric with Pesralotiopsis nwcr,/ans 
(Corda) Nag Raj. They are transferred to Peswlotiopsis, redescribed and 
illustrated in Figs. 1-8 and 9-17 respectively. A key is given to all 3-septate 
species of Pestalotiopsis known to-date. · 

Pesta/otiopsis eupyrena (Tassi) Nag Raj comb. nov. Figs. 1-9 
= Pestalotia e11pyrena Tassi, Boll. Lab. Ort. Bot. R. Univ. Siena 

2: 105. 1899. 

Fructicolous, occurring on the outer surface of the pod. Conidiomata 
stromatic, pycnidioid, scattered to gregarious, rarely confluent, innate 
erumpem, appearing as pulvinate or conoid, dark brown to black pustules, 
angular, orbicular or irregular in outline, broadly conical, 250-400 11m wide. 
I 00-150 11m deep, unilocular, glabrous; basal stroma and lateral walls of 
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Figure.~ I ·8. Pestalotiopsis eupyrena ex holotypc in SLENA. Fig. I. 
v.s. or a conidioma; Figs. 2, 4·8. Mamrc conidia; Fig. 3. 
Conidiogcnous cells wilh developing conidia; Fig.l, X 165; Figs. 2-8 X 
700. 
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subhyaline 'textura angularis', 20-30 ~tm thick. Conidioplwres lining the 
cavi ty of the conidioma, sparsely septate only at the base and up to 40 ~tm 
long. or reduced to conidiogenous cells, hyaline, smooth , invested in 
mucus. Conidiogeno11s cells phialidic, cylindrical to subeylindrical and 
16-25 X 1.5-2 ~tm . or ampull iform to lageniform and 5.5-15 X 2.5-5 ~tm. 
with up to 4 percurrent proliferations. Conidia blastic-phialidic, 
elliptic-fusiform. 3-septate. 22-29 X 7-7.5(-8) [x = 25.5 X 7.21 llm. bearing 
appendages; basal cell obeonic with a truncate base bearing minute 
marginal frills, subhyaline to hyaline, thin- and smooth-walled , 5(-6.5) ~Lm 
long: median cells 2. doliiform. with thick walls, verrucose. brown and 
concolorous, together 12-17 .S I x = 14.8] llm long (second cell from the 
base 6-9.5 [x = 7.5] ~Lm: third cell 6-8 [x = 7.3] llm); apical cell conical. 
subhyaline to hyaline. thin- and smooth-walled. 4-6 [x = 5] llm long; 
appendages tubular, anenuated. slender, flexuous; apical appendages 3-5, 
simple or branched, arising in an apical crest but each inserted at a 
different locus on the apical cell , 26-53 lx = 401 llm long; basal appendage 
usually present. single. unbranched, centric, 7-12 [x = 101 llm long; mean 
con idium length/width ratio= 3.5:1. 

Habitat: On legumes of Bossiaea ensara. 
Specimen examined: SIENA [Holotype], New Holland. Sydney. New 

South Wales, Australia. 
Known distribution: Australia. 
Teleomorph: Unknown. 

Pestalotiopsis gastro/obi (Tassi) Nag Raj comb. nov. Figs. 10-19 
= Pestalotia gastrolobi Tassi. Boll. Lab. On. Bot. R. Univ. 

Siena 3: 101. 1900. 

Fructicolous. Conidiomata stromatic. pycnidioid to acervuloid, scattered. 
rare ly gregarious and connuent, intra-peridermal in origin. oval to orbicular 
in outline. subglobose to conical or cupulate in sectional view. 60- 120 ~tm 
wide. 40-70 ~Lm deep, unilocular. glabrous, dark brown to black, covered 
with black, pulverulent masses of conidia; . dehiscing by a break in the 
overlying host tissue: basal stroma and lateral peridium I 0-1 5 ll"' and a 
few cells thick. of a loose ' textura globulosa: cells at the outer edge of the 
con idioma pale brown to brown, paler to hyaline in the inner area. 
Conidioplwres arising all around the cavity of the conidioma. sparsely 
septare and branched only at the base and up to 40 ~tm long, or reduced to 
conidiogenous cells. hyaline, smo01h, invested in mucus. Conidiogenou.s 
cell.s phialidic with minute periclinal thickenings in the collareue zone, 
ampulliform to lageniform and 6-10 X 2.5-3.5 [x = 8 X 31 IJ.m, or 
cylindrical to subeyUndrical and 15-21 X 1.5-2.5 [x = 17 X 1.71 ~tm. 
without percurrent proliferations. Conidia blastic-phialidic, fusiform to 
ellipsoid. 3-septate. 17-24 X (5 -)6-7(-7.5) [x = 20 X 6.5]~Lm. bearing 
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Fig. 9. MnJUre conidia or Pe.stalotiopsis eupyreM; Fig. 10. M ature 
conidia of Pestaforiopsis gastrofobi. 
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appendages; basal cell elongated obconic, subhyaline to hyaline, thin- and 
smooth-walled_ 4-5.5(-6) (x = 4.7(1'm long; median cells 2, doliiform with 
thick. verrucose walls, honey brown and concolorous. ± equal. each cell 5-7 
[x = 6] J.lm long. wgether 10.5-14 [x = 11.5] J.lm long; apical cell short 
conical, subhyaline to hyaline, wi th thin, smooth walls, 3-4.5 [x = 3.7] 11m 
long; appendages rubular, anenuated, coarse, flexuous; apical appendages 
2-3. mostly simple, occasionally one of them irregularly branched, aris ing 
in an apical crest, but each inserted at a different locus on the apical cell, 
7-22 (x = 14] J.lm long; basal appendage mostly lacking, but when presem. 
single, unbranched, centric, 1-1.5 11m long; mean conidium length/width 
ratio= 3:1. 

Habitat: On dead or withering legumes of Gastrolobiwn boormanii. 
Specimen examined: SIENA (Holotype(, Sydney, New South Wales. 

Australia. 
Known distribution: Australia. 
Teleomorph: Unknown. 

Key to )-septate species of Pesralotiopsis. 

A. Apical appendages 26-53 Jim long: basal appendage usually present 
and up to 12 J.Lm long: mean conidium length/width ratio 
= 3.5:1; second cell of conidium from base slightly longer 
than lhird cell . . . . . ... . . . . . .. . .... . . .. .. . .... . P. eupyrena 

A. Apica l appendages up to 25 ~m long; basal appendage mostly absent, but 
when present up to 4.5 J.lffi long . . . . . . . . . . . . . . . . . . B 

B. Median cells prominently verrucose, honey brown, together 11.5 
J.1l11 long on average. equal in length; mean conidium lcnglh/width 
ratio = 3: I . . . . . . . . . . . . . . . . . . . .. . .. P. gastrolobi 

B. Median cells minutely verruculosc. pale brown . . . . . . . . . . . . . . . . C 

C. Conid ia 7-9 J.1l11 wide; two median cells uncqunl, together 12-17 
J.lm long; apical appendages 2-4, simple, or one occasionally 
branched. (-6.5)10-25 !Jm long: basal appendage, when present, up to 
4.5 ~ long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. citrina 

C. c:ii~~~ 53-~J~:C: ~~~1;w~ .m~~a~~~± e:b~~~(~~~)Lh:r:- ~~nr: ~~~j 
appendage, when present. up to 3 J.U11 long .. . . . . . . . . . . P. bcsscyi 

17. Pesraloria venera Saccardo 
M ichelia I : 92. 1877. 

On Cornus sanguinea, Selva, Italy, IX.I873. 

Guba (1961) accepted Allescher's (1902) redisposal of the fungus as 
Monochaetia veneta and included three other collections under the 
binomial. He also accepted Pesraloria corni Allescher in Pesraloria in the 
section 'sexloculatae', although Allescher (1890) had reported that it 
approaches Pestalotia venera. He does not mention having examined rype 
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Figs. 11-19. Pestalotiopsis gastrolobi ex holotypc in SIENA. Fig. 11. 
v.s. or a conidioma; Figs. 12 & 13. Conidiogcnous cells with 
developing conidi a; Figs. 14-19. Mature conidia. Fig. II , X 420; Figs. 
12, 15 & 16, X 700; Figs. 13, 14, 17-19, X 880. 
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specimens and his descriptions of the two species appear to be literal 
translations of the originals. Suuon (1969) published Seiridium corni 
(AIIescher) Suuon, based on his study of a possible topotype specimen of 
Pestalotia corni in HBG. I had the opponunity to examine the holotype 
specimen of P. veneta in PAD, and other collections of Seiridium corni 
examined by Suuon (1969). As a result of these studies, I find that P. 
vene1a and S. corni are conspecific and that both belong in Seiridium Nees 
: Fries. The fungus is redescribed with the correct nomenclator as follows: 

Seiridium venetum (Saccardo) Nag Raj comb. nov. Figs. 20-30 
= Pestalotia veneta Saccardo, Michelia 1: 92, 1877. 
= Monochaetia veneta (Saccardo) Allescher in Rabenhorst . 

Krypt. Flora I, Abt. 7: 668, 1902. 
= Pescalocia corni Allescher, Bot. Centrnlbl. 42: 106, 1890. 

= Seiridiwn corni (Ailescher) Suuon, Can. J. Bot. 47: 2091, 
1969. 

Caulicolous, conicolous. Conidiomata stromatic, pycnidioid, scattered to 
gregarious, occasionally confluent, intraperidermal in origin, erumpent. 
appearing as conoid. black pustu les, orbicular to oval in outline, ultimately 
crnteriform in sectional view, 300-700 11-m wide, 200-400 ~tm deep. 
unilocular with the Jocule irregularly divided, glabrous, dark brown: basal 
stroma and lateral rissue of an outer, loose, subhyaline 'tex.tura intricata'. 
and an inner more compact ' textura globulosa' to 'textura angularis' with 
an external layer of thick-walled , brown cells, and an internal layer of paler 
cells; basal stroma up to 30 J1m thick. lateral tissue 50-60 J1m thick; 
dehiscence by a split in the overlying host tissue. Conidiophores lining the 
cavity of the conidioma. septate, irregu larly branched, hyaline, smooth­
walled. 60-90 )1m long, invested in mucus. Conidiogenous cells phial idic 
with minute periclinal thickenings in the collareue zone, cylindrical, 
occasionally lageniform, hyaline, smooth-walled, 7-25 X J-2.5 [x = 15.2 X 
1.7) J1m, with up to 2 percurrent proliferations, occasionally resulting in 
new conidiophores or conidiogenous cells. at a higher level. Conidia 
blastic-phialidic, fusiform to ellipsoid, straight or somewhat bent, 5-septatc. 
18-28 X (6.5-)7-8.5 [x = 23.5 X 7.7] )1m, bearing appendages; basal cell 
obconic with a truncate base, mostly hyaline but subhyaline near the 
septum. smooth-walled, 3-3.5 [X = 3.2) 11m long; 4 median cells doliiform, 
unequal , brown, wall thick and smooth, together (I2.5-)17-19(-21.5) [x = 
18[ )1m long (second cell from base (4-)5-6 [x = 5.5] 11-ffi: third cell 3-4.5 
[x = 3.7) llfl': fourth cell (2.5-)3-4 [x = 3.5] )1m; fifth cell (3-)5-7.5 [X = 
5.5) ~tm); apical cell narrow conical, mostly hyaline, subhyaline near the 
septum. smooth-walled, 2-4 [x = 3) 11m long; appendages tubular. 
auenuated, flexuous; apical appendage single, simple or branched, 3-36 [x = 
18 I ~tm long: basal appendage single, simple or branched, centric, 2-7 





Figs. 20-30. s~iridium venelum ex holotypc in PAD. Fig. 20. Y.S. of a 

~~~~J~~~o~~g .cc~l;· !i~~ g:vc~~~~~~ l c~~a~iu~~s.Fi~S: ~~~~9.~6: 
Mature conidia; Fig. 28. Branched conidium appendage. (arrowheads in 
Figs. 22, 23 & 27 mark pcrcurrcnt prolifcralions: arrows in Figs. 21 & 
29 poim to a septal pore); Fig. 20. X 165: Figs. 21, 2A , 26-29. X 1100: 
Figs. 22 & 23, X t760; Figs. 25 & 30, X 800. 
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[x = 4.5] ~m long. occasionally absem; mean conidium length/width ratio = 
3: I. 

Habitat: On dead twigs of Comus alba, C. sanguinea, C. srolonifera, 
and Comus sp. 

Specimens examined: I. CFB - WTNF (M) 6348, (slides ex HBG]. on 
C. alba, MUnchen, Germany. X.1885, J.N.Schnabl; 2. CFB - WJNF (M) 
2333b. on C. sp., Seddon 's comer, Man., Canada, 6.X .1965, B.C.Suuon , 
Jhant, J.J .Lawrence #299; 3. CFB - WlNF (M) 4216, on C. sp., Dorothy 
Lake, !3lock 3, Whiteshell, Man .. 8.VI.I966. B.C.Suuon. J.J .Lawrence #23; 
4. CFB - WINF (M) 6744b. on C. sp .• Montreal River Rd. nr. Molanosa, 
Sask .. 23.V.I 967, ! .Beveridge #59; 5. CFB -WINF (M) 7249a. on C. sp .. 
Forestry Rd.. I mi. W of Hwy #10, Wasagaming, Man.. Canada. 
5.VI1.1967, D.Shepherd #1191; 6. CFB- WINF (M) 7251a [collection data 
as in #5, D.Shepherd # 11 87 (; 7. CFB - WINF (M) 8515, on C. sp .. Candle 
lake, Sask., 28.VTI. I967, B.C.Suuon #361 8; 8. CFB - WINF (M) l0309a. 
on C. sp. , Darwin, Man., IO.IX.I968, B.C.Suuon #3395; 9. CFB - WINF 
(M) 10380 [collection data as in #8, B.C.Suuon #3399( ; 10. CFB - WINF 
(M) 12000a. on C. sro/onifera, Iron Springs. Loon Lake. Sask., 17.IX.I968. 
B.B.McLeod; II. PAD, on C. sanguinea. Selva. Italy. IX.l873 (type of 
Pesta/mia veneta Saccardo] . 

Known distribution: Canada. Germany. Italy. 
Teleomorph: Unknown. 

The septal pores in conidia are clearly visible (Figs. 2 1 & 29). I have 
not been able to examine the collections of the fungus from France and 
England mentioned by Guba ( 1961). 
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ABSTRACT Five taxa are described ns new: Acervus episparrius fonna 
a/bus. Coprobia magnifica, Oridea daliensis, Trichophaea pallidibrunnea, and 
Xuomed!dla quercicola . Eleven new records for China and name changes 
for four previously recorded Chinese discomyce1es are lis1ed. 

NEW TAXA 

L Acervus epispartius forma alb us Korf & W.-y. Zhuang, forma 
nov. 

Ah Acervo epispartiof epispartio apotheciis tolis albis differens. 

Apolhecia deeply cupulate at first , almost applanate at maturity. 
when fresh hymenium white , with the faintest tinge of yellow-green, up to 
1.4 em in diam. with a very short stipe, arising from a fuzzy, downwardly 
tapering. pure white rhizomorph which branches at times and gives rise to 
more than one apothecium, less than 2 em long, excipulum thin, white, 
clearly woolly, margin acute. Ectal excipulum of textura angularis, 45-65 
IJm thick, covered with hyaline hyphae, hyphae 7.5-10 IJm wide, with blunt 
apices. Medullary excipulum of textura intricata, hyphae hyaline, 7-11 1Jffi 
wide. Subhymenium of dense textura intricata. Hymenium 82-90 1Jffi thick . 
Asci J- in Melzer's Reagent, 8-spored, ca 85 x 5.0-5.5 j.tm. Ascospores 
ell ipso id with blunt ends, uniseriate, slightly thick-walled when young, 
nongunulate, 6 .0-6.5 x 3.5-4.0 IJID· Paraphyses filiform, not exceeding 
asci. 2.0-2.5 IJm wide. On bare soil and duff. 

Holotype: on bare soil and duff along path of Endangered Plant 
Collections, Xishuangbanna Botanical Garden, Mongla County, Yunnan, R. 
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P. Korf, M. Zang, K.-k. Chen, & W.-y. Zhuang (3 10), 25. X. 1988, HMAS 
57686, CUP-CH 2534 (isotype). 

Notes: The asci and ascospores fit Acerv11s episparti11s (Korf, 1963; 
Pfister, 1975; Pfister & Bessette, 1985), but the white hymenium, pure 
white exciple, and pure white rhizomorphs do not fit that species (or any 
other AcerviiS) well. We treat it as a new form of the species. 

2. Coprobia magnifica W.-y. Zhuang & Korf, sp. nov. Fig. I. 

Ab speciebus aliis Coprobine apocheciis magnis (9- 16 mm diam). ascosporis 
llorizonralicer scriaris, ec prominemibus hyphalibus capoillaribus unicelfularibus clavacis ad 
marginem ap01hecialem praesemibus differellS. 

Apothecia discoid, substipitate, hymenium diny orange when fresh , 
(4-)9-16 mm in diam, receptacle surface concolorous with hymenium, 
faintly woolly especially at margin. Ectal excipulum of textura angularis, 
not clearly distinguished from medullary excipulum , the outermost cells 
with thicker walls than the inner ones, cells nearly isodiametric, ca 18-45 
lliD in diam, walls hyaline to subhyaline; receptacle surface undulate to 
pustulate at flanks, covered with thin-walled hyphae at very base of 
apothecium. Hyphal protrusions present at margin, clavate, with a blunt 
apex. one-celled, 25-50 lliD long, walls subhyaline, cell contents subhyaline 
to pale brown; towards the flanks byphal protrusions elongating to become 
hairs, 110-220 11m or longer, 6-10 lliD wide, septate, not rigid, hyaline to 
subhyaline (or with a pale brown tint), hair walls not obviously thickened, 
ari sing from the outermost cells of ectal cxcipulum. Medullary excipulum 
of textura angularis, cell walls thin and hyaline. Asci J- in Melzer' s 
Reagent, 8-spored, ca 175-200 x 9.5-11 .0 11m. Ascospores ellipsoid. 
uniseriate, nonguttulate, with 13-14 horizontal striations on surface in 
colton blue lactic acid, becoming somewhat shrunken when striations fully 
developed, some with a de Bary bubble (rarely two), very thick-walled 
when young, 12.5- 16.6 x 7.5-10.0 11m. Paraphyses capitate, up to 8 11m 
diam at apex and ca 3 11m diam below. On cow dung. 

Holotype: on cow dung, Ganhaizi, Lijiang, Yunnan, alt. 3170-3270 
m, R. P. Korf, L.-s. Wang, & W.-y. Zhuang (339). 2. XI. 1988, HMAS 
57687, CUP-CH 2531 (isotype). 

Notes : Unlike most species of Coprobia, the ascospores are 
horizontally striate when mounted in cotton blue lactic acid. In no case did 
we see longitudinal striations. The perispore could not be loosened. The 
apothecia of this fungus are very large compared with the other species of 
the genus (Rifai, 1968; Thind & Kaushal, 1979; Moravec, 1984, 1987). 
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Fig. I. Coprobia magnifica: a. ectal excipular structure at apothecial 
margin, b. two paraphysis apices, c. three ascospores, two with horizontal 
striations on surface, d. ectal excipular structure at flank; a, d x 412, b, c x 
I 030; from holotype. 
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3. Otidca dalicnsis W .-y . Zhuang & Korf, sp. nov. Fig. 2. 

Ab speciebus aliis Otideae characceribus consociatis aporheciorum parvorum (3·9 
mm diam) discoideorum , oscosporis magnis (18·21 x /0 -/2 pm), er ascis mngnis (172 -
205 x 15·17 Jlm) differens. 

Apothecia deeply cupulate, sometimes otideoid, pseudost ipitate, 3-9 
mm in diam, hymenium brown, in age dark brown, receptacle surface buff 
to light brown, margin somewhat darker, mealy to pustulate. Ectal 
excipulum of textura angu laris, receptacle surface pustulate, ca. 50·85 Ill" 
thick excluding pustules; pustules of textura globulosa, ca 40-85 Ill" high, 
cells arranged in chains, isodiametric, loosely interconnected ; ectal 
excipu lar cells ca 10-35 Ill" diam, walls yellow. Medullary excipulum of 
textura intricata, 150-255 11m ihick, hyphae with pale brown contents, 3.0-
3.5 11m wide. walls subhyaline. Hymenium ca 220 11m thick. Asci J- in 
Melzer's Reagent, 8-spored, ascus apices obviously lower than hymenium 
surface, 172-200 x 15-1 7 11m. Ascospores ellipsoid, mostly uniseriatc, 
smooth-walled, biguttulate when young, 18-21 x 10-12 11m. Paraphyses 
strongly hooked at apex , multiseptate,often branched below, apical cells 
with yellow-brown cytoplasm, 3 ).lm wide. On bare soil. 

Holotype : on bare soil under seed lings of Plantago major L. , 
Hudiequan Park, Dali , Yunnan , alt. 2100 m, R. P. Korf, L. -s. Wang, & 
W.-y. Zhuang (395), 5. XI. 1988, HMAS 57688, CUP-CH 2532 (isotype). 

Notes: This species , on microscopic characters surely an Otidea , is 
characterized by its unusually small apothecia and relatively large 
asco pores. 

4. Trichophaea pallidibrunnea W.-y. Zhuang & Korf, sp. nov. Fig. 
3. 

Ah speciebus aliis Trichophaeae pi/is multum pallidioribus, ce/lulis excijJularibus 
ecwlibus pallidis, et ascis lilti.s clavatis differens. 

Apothccia discoid to shallow cupulate, 2-4.5 mm in diam, sessile, 
hymenium light yellow ish, buff to somewhat brown, margin thin and 
fringed. Ectal excipulum of textura angularis, ca 30-65 ).lm thick, cells 
hyaline to subhyaline, nearly isodiametric, 7-25(-45) ).lm in diam, axes of 
cells more or less perpendicular to outer surface, marginal cells in rows, at 
an angle to hymenium surface, ecta l excipu1um at margin much thicker 
than at flanks. Hairs pale brown, 4-12 or more in a fascicle, (0-)1-4 (or 
more) septa, tapering towards the apex , with round to pointed apex, 
re latively thick-walled , not as rigid as other species of Trichophaea , 50-
230 ).lm long, short at margin and long at flanks, hyaline and flexuous at 
base, 4-8 ).lm at the widest part. Medullary excipulum of textura intricata, 
cells hyaline and thi n-walled , at apothecial base not clearly distinguished 
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Fig. 2. Otidea daliensis: a . two ascospores, b. two paraphysis apices, c. 
structure of ectal excipulum; a , b x 1030, c x 412; from holotype. 

Fig. 3. Trichophaea pal/idibrunnea: a. diagram of apothecium in section, 
from top to bottom showing hymenium, medullary excipulum, and ectal 
excipu lum, b. two hairs, c. a fascicle of hairs, d. structure at apothecial 
margin and upper flank; ax 15, b x 412, c. d x 206; from holotype. 
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from ectal excipulum. Asci 1- in Melzer's Reagent , subcylindrical when 
young and clavate at maturity, arising from crozier, 180-220 x 15-19 11m. 
Ascospores ellipsoid. smooth-walled, uniseriate to irregularly biseriate. 
uni- to bigullu late, 17.6-2 1.0 x 9.0-9.7 11m. Paraphyses filiform, 2.5-4.0 
11m wide. On soil. 

Holotype: on moi st soil, Tanzhesi, Beijing, R. P. Korf & W.-y. 
Zhuang (184), 8. X. 1988, HMAS 57689. 

Other specimen examined: on soil among small mosses around two­
need le pine in temple ground , Tanzhesi , Beijing, R. P. Korf & W.-y. 
Zhuang (185), 8. X. 1988 , HMAS 57690. 

Notes: The apothecial color was too light for this to be recognized as 
a Triclzoplzaea in the field . Under the microscope the hair color is the 
lightest known to us among species of this genus. 

5. Xcromcd ulla qucrcicola Korf & W.-y. Zhuang, sp. nov. Fig. 4. 

Ab X. tomentulosa ascosporis lacrimlformibus. cellulis excipularibus lateralibus 
angulariub1~s vel latercu/Jformibus atque parietibus minus crassis praeditis. e1 piUs 
brevibus differens . 

Apothecia rather regularly spaced on lower surface of leaf, discoid, 
0.4-0.5 mm in diam when rehydrated, shon-stipitate, triangular or 
laterally appressed in shape when dry. faintly hairy on the receptacle 
surface, lemon-yellow when dry , ivory to semitran slucent when 
rehydrated. Ectal excipulum of textura oblita at margin and at flanks near 
margin, of textura angularis to textura globulosa at base and at fl anks near 
base, ca 20-25 11ffi thick, cells isodiametric to brick-shaped, hyaline, glassy­
and thick-walled, receptacle surface covered with a thin layer of gel 
especially at margin, tissues gelatinized at margin and upper flanks , hyphal 
ends protruding through gel and from the outermost cells of ec tal 
excipulum. Hypha! protrusions banana-shaped at margin, curved to slighlly 
undulate at flanks, 0- I -septate, more or less equal in width, 5- 17 x 2.5-3.0 
J.lm , su rface granulate. Medullary excipulum of textura intricata, very thin 
and almost absent near margin, 3-15 11m thick at flanks, hyphae hyaline, 
thin-walled. Asci clavate , 1+ , pore walls with two blue dots in Melzer's 
Reagent, 8-spored, ca 30 x 3 l1Jn. Ascospores teardrop-shaped, uniseriate, 
unicellular, 3-4 x I 11m. Paraphyses fi liform, slightly enlarged at apex , 
apices sometimes encrusted by amorphous substances, slightly longer than 
asci. 

Holotype: on a fallen leaf of Quercus, Tanzhesi , Beijing, alt. 350 m, 
B.-c. Zhang (525), 16. X. 1988, HMAS 57691, CUP-01 2535 (isotype). 

Notes: The ectal excipulum of thi s species at margin and at fl anks 
near the margin is of textura obi ita and thus differs from that of the other 
two species in the genus (Zhuang & Korf, 1987). Xeromedulla /eptospora 
and X. tomenmlosa were reponed from the Philippines while X. 
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Fig. 4. Xeromedulla quercicola: a. ectal excipulum at flank near margin, 
b. ectal excipulum at flank near base, c . three hairs, d . an ascus and a 
paraphysis apex, e. three ascospores; all x 1030; from holotype. 
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Fig. 5. Moellerodiscus sp.: a . an ascus, b. an ascus apex, c. three 
ascospores, d. excipular structure; a, d x 412, b, c x 1030; from HMAS 
57694. 
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quercicola occurs in the temperate zone. 

NEW RECORDS FOR CHINA 

6. Cordierites sprucei Berk. 

Diagnostic features: Apothecia discoid to infundibuliform, 
eccentrically stipitate, stipes arising from a common base or more or less 
branched, hymenium with a red-brown cast and receptacle black when 
fresh, hymenium dark purple brown, outside purplish black. receptacle 
surface slightly roughened, up to 8 mm in diam when dry. Tissues exuding 
dark purple pigmentation in aqueous KOH solution (ionomidotic reaction). 
Ectal excipulum of textura angularis to textura pri smatica, receptacle 
covered with short hypha! protrusions. Medullary excipulum of textura 
intricata, hyphae parallel. Asci J- in Melzer's Reagent, subcylindrical. 
Ascospores ell ipsoid, ca 4 x 2.2 )lm. 

Specimen examined: on rotting hard wood, in forest of Quercus . 
Acer, Tilia, and Pinus, Dayangcha, Baihe, Jilin, R. H. Petersen (1419), 7. 
Vm. 1988, HMAS 56494. 

Notes: HMAS 56494 was collected in Jilin Province. The occurrence 
of this species is thus now known from South America, Africa, the 
Philippines, Nonheast China, and the Soviet Union (Zhuang. 1988). 

7. Encoelia hclvola (Jungh.) Overeem 

Diagnostic features: Apothecia discoid, gregarious, tough , often 
irregularly enrolled, up to 8 mm in diam , hymenium orange-tan, 
receptacle light tan, strongly pustulate, short-stipitate, stipes concolorous 
with receptacle or darker. Ectal excipulum of textura globulosa to textura 
angularis, receptacle surface strongly pustulate, ca 45 -50 )lm thick 
(excluding the pustules), cells isodiametric, hyaline, thick · and glassy· 
walled, pustules ca 40-80 )lm high . Medullary excipu lum of textura 
intricata, 230-250 ).1m thick at Hanks, hyphae glassy- and relatively thick­
walled. Hymenium ca 70 Jlm thick. Asci J- in Melzer's Reagent , ca 60-65 x 
5-6 Jlm. Ascospores elongate ellipsoid, some faintly bent. uni- to biseriate, 
hyaline, biguttulate when young, nonguttulate at maturity, 6-8 x 2.0-2.5 
~tm . Paraphyses filiform, not enlarged at apex, ca 9 Jlm longer than ascus 
apices. 

Specimen examined: on cankers at internodes of living bamboo 
plants, along path of the Endangered Plant Collections, Xishuangbanna 
Botanical Garden, Yunnan , R. P. Korf, M. Zang, K.-k. Chen, & W.-y. 
Zhuang (311), 25 . X. 1988, HMAS 54037. 

Notes : The morphology of the Chinese collection fits well the 
description and iUustration provided by C. van Overeem (1926). 
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8. Hymenoscyphus cfr. caudal us (Karst.) Dennis, sensu Dumont & 
Carpenter Fig. 6a. 

Diagnostic features: Apothecia discoid, short-stipitate, up to 1.8 mm 
in diam when dry, hymenium orange-yellow. Ectal excipulum of textura 
angularis. with a covering layer of elongate hyphae. Medullary excipulum 
of textura intricata. Hymenium ca 140 11m thick . Asci 8-spored, 10.5-11.5 
).lm wide, with a thick apex and a long apical pore, pore walls blue in 
Melzer's Reagent. Ascospores elongate-fusoid, often biseriate, 
multiguttulate. 23-27 x 4.5-5.5 llffi. Paraphyses cylindrical, not exceeding 
a se t. 

Specimen examined: on roots of a grass. Tanzhesi , Beijing, R. P. 
Korf & W.-y. Zhuang (465), 8. X. 1988, HMAS 57692. 

Notes: HMAS 57692 differs from the typical Hym enoscyphus 
ca11dat11s in the larger apothecia, larger ascospores, and occurrence on 
roots of a grass instead of on leaves of dicotyledons. The description of the 
fungus given by Dumont and Carpenter (1982) records larger ascospores 
than that by Dennis ( 1978). 

9. Ionomidotis frondosa (Kobayasi) Kob. & Korf 

Diagnostic features : Apothecia ear-shaped, lobed, individuals ca 13 
mm wide and 13 mm high when dry. several arising from a common base, 
hymenium black and receptacle surface wrink led when dry. outside 
minutely pustu late, tissues ionomidotic. Ectal excipulum of textura 
angu laris. ca 35-40(-50) 11ffi thick. cells in gel , nearly isodiametric, cells 
darker in pustules than in inner layers. Medullary excipulum of textura 
intricata, ca 140 11m thick, tissues brownish. Subhymenium 38-43 11m 
thick, darker than medullary excipulum. Hymenium 43-45(-50) 11m thick . 
Asci J- in Melzer' s Reagent , ca 30-35 x 3.5-4.5 11m. Ascospores rod­
shaped to allantoid, with 2-3 guttules. 4.5-5 .5 x 1.1-1.4 llffi · Paraphyses 
curved, straight, or circinate at apex, slightly enlarged at apex, up to 1.8 
11m at the widest pan. 

Specimen examined: on wood, west of Sichuan, Z.-y. Yang, autumn 
of 1984, HMAS 57693. 

Notes: This fungus has been reported as Mollisia sp., with a detailed 
description and illustration (Mao, 1987). The local people and the collector 
indicated that it is a poisonous "mushroom ... 

10. Moellerodisc us sp. (nov.) Fig. 5. 

Apothecia on a very thin layer of black stroma, discoid, 1-3.5 mm in 
diam. stipe approximately equal to diam of disc, margin even, hymenium 
pinkish beige, receptacle slightly darker, stipe much darker at base, 
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receptacle surface furfuraceous. Ectal excipulum of textura angularis to 
textura globulosa, ca 3-4 cell layers, 50-75 11m thick, cells subspherical to 
ovoid, walls hyaline, oute rmost cells giving rise to pointed to blunt very 
short protrusions which stain in cotton blue, I 0-22 x 3.8-7.5 11m. 
Med ullary excipulum of textura intricata, hyphae at flanks more or less 
parallel to outer surface, walls hyaline to subhyaline, mostly smooth but 
clearly marked in hyphae adjacent to the ectal excipulum. Subhymenium of 
textura intricata, hyphae subhyaline to slightly pigmented, ca 25-50 1!ffi 
thi ck. Hymenium ca 170 11m thick . Asci subcylindrical, 8-spored, 
occasionally with only 4 spores mature (spores in 4-spored asci larger than 
normal), 1+ in Melzer's Reagent (pore walls blue with two basal dots dark}, 
150- 160 x 8-9 11m. Ascospores e llipsoid, un iseri ate, biguttulate to 
multiguttulate when young, nonguttulate at maturity, 10- 13(- 14) x 4.5-5.3 
11m. Pamphyses fi li form, 2 1!ffi wide, not exceeding asci. 

In culture colony white, with some aerial hyphae at beginning, later 
producing many small, black, thin-layered stromata, stromata spherical, 
ellipsoid, or elongate to irregular in shape, centmlly elevated, 2-5 mm in 
diam if spherical, or 2.5-6.5 x 3.5-12 mm , long stalk-like structures 
bearing a tiny, immature apothecium arising from the black stroma. 

Spec imen examined: on black , thin stroma along midrib of a 
skeletonized leaf of Salix sp. Heilongtan , Miyun County, Beijing, R. P. 
Korf & W.-y. Zhuang (468}, 10. X. 1988, HMAS 57694. 

Notes: This is a new taxon of Moellerodiscus. Since the collection is 
too poor to be a type, we record the fungus under Moellerodiscus sp. and 
await more ample coUections. 

11. Orbilia curvatispora Boud. Fig. 7. 

Diagnostic features : Apothecia fl at but centmll y depressed, dirty 
orange when dry, convex when rehydrated , sessile with central attachment , 
0.3-0.7 mm in diam, hymenium and receptacle smooth . Ectal excipulum of 
textu ra angularis, 35-43 11m thick. Medullary excipulum of textura 
intricata, 23-32 1!ffi thick. Hymenium ca 36 11m thick. Asci J- in Melzer's 
Reagent, 30-43 x 3.0-3.5 11m. Ascospores elongate, curved or straight. one 
end sometimes faintly narrow, 9- 13 x 0 .7 !!ffi . Paraphyses with a knob at 
apex. 

Specimen examined: on a piece of bark, Sanming, Fujian, H.-z. Li, 
18.Vll. 1974, HMAS 57695. 

Notes: We did not observe the obvious anchoring hyphae at the base 
of apothecia, which has been reported by some authors. 

12. Peziza cfr. saccardiana Cooke Fig. 6b. 

Diagnostic features: Apothecia cupulate to discoid, sessile, up to 20 
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Fig. 6. Ascospores of two discomycetes: a . Hymenoscyphus cfr. 
caudatr<s, b. Peziza cfr.saccardiana; all x 1030; a from HMAS 57692, b 
from HMAS 57696. 
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Fig. 7. Orbilia curvarispora: a. diagram of excipular structure at and near 
margin, b. asci and paraphysis apices, c. three ascospores; a x 350, b, c x 
1030; from HMAS 57695. 
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mm in diam, hymenium and receptacle brown to dark brown. Ectal 
excipulum of textura angularis; medullary excipulum of textura angularis, 
with a few wide hyphoid cells, cells becoming smaller towards hymenium; 
subhymenium of dense textura angularis. Hymenium ca 235 IJITl thick. Asci 
J+ in Melzer's Reagent, 10-15 IJITl wide. Ascospores ellipsoid, uniguttulate 
to biguttulate, 15-17 x 8-9.5 IJITl (excluding markings), with mark ings on 
surface, warts spherical (0.5 J.lm in diam), or irregularly elongate to 
curved, 0.5-0.8 J.l.m high. 

Specimen examined: on soil under a two-needle pine, Tanzhesi. 
Beijing, R. P. Korf & W.-y. Zhuang (183), 8. X. 1988. HMAS 57696. 

Notes: The size, guttulation, and marking shape of the ascospores of 
this fungus are similar to those of Peziza saccardiana. 

13. Scutellinia kerguelensis (Berk. in Hook.) Kuntze 

Diagnostic feat ures : Apothecia discoid, sessile, (3-)4-6(-8) mm in 
diam when dry, hymenium light orange when fresh, margin with brown 
setae . Hairs brown, with 1(-3) rootlet(s), 153-330(-520) IJITllong, (15-)18-
28(-38) IJITl wide. Ascospores eUipsoid, multiguttulate, 19-24 x 10.5-14.5 
J,tm, with markings on surface, some markings interconnected; young 
spores thick-walled and with a non-stained, fine , longitudinal belt on one 
side when mounted in cotton blue lactic acid. Paraphyses enlarged to 6-9 
J.lm wide at apex. 

Specimen examined: on a trunk covered with a thin layer of sandy 
soi l, Motuo, Xizang , a lt. 3300 m, J.-y. Zhuang (XZ 28), 19. vm. 1983 , 
!·!MAS 57697. 

Notes: According to Schumacher (1987) this species occurs in cool 
c limates and high altitude. The Chinese collection (HMAS 57697) was 
found at the altitude of 3300 m in Motuo, Xizang (Tibet). 

14. Smardaca cfr. protea Zhuang & Korf 

Diagnostic features: apothecia discoid, substipitate to sessile, 3-6 mm 
in diam when fresh, hymenium dark purple, receptacle concolorous. Ectal 
excipulum of textura angularis to textura globulosa. ca 50 IJITl thick, cells 
isod iametric, 1 I .5-23 J.I.ID in diam. Medullary excipulum of textura 
intricata, 250-350 J.l.m thick at flanks. Hymenium ca 360 IJITl thick. Asci J­
in Melzer's Reagent , 15-18 J.l.m wide. Ascospores long-ellipsoid, mostly 
biguttulate, 20-24 x I 0.0- 10.5 J.lm, with irregular wans on surface, 
markings angular, varying in size. Paraphyses filiform, 4-5 IJITl wide. 

Specimen examined: on duff on moist soil, Songshan Natural 
Preserve, Beijing, X.-d. Zhu & W.-y. Zhuang (166), 13. IX. 1988, HMAS 
57698. 

Notes: Most apothecia of this collection are not fully mature. 
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Ahhough the spore markings are loosely attached to the spore surface and 
the medullary excipulum is thicker, the general morphology of the Chinese 
fungus is very simi lar to the original description of Smardaea protea 
(Zhuang & Korf, 1986), known from Czechoslovakia. 

IS. Tricharina gilva (Boud. in Cooke) Eckblad 

Diagnostic features: Apothecia discoid, sessile, 2-5 mm in diam when 
fresh, hymenium yellowish orange, receptacle lighter and covered with 
hyal ine hairs. Hairs hyaline, with pointed apex and 3-4 septa, 126-200 x 9-
14 11m. Ectal excipulum of textura angularis, cells up to 90 llffi in diam. 
Asci J- in Melzer's Reagent , ca 153- 165 x 11.5-12.5 llffi. Ascospores 
ellipsoid wi th truncate ends, contents refractive, nonguttulate, 13.5-18.0 x 
8.0- 10.2 11m. Paraphyses slightly enlarged or not at apex, 3-5 llffi wide at 
apex and 3-3.5 11m wide below. 

Specimens examined: on soil in a flower pot, Zhongguancuo, Beijing, 
J.-z. Zhou. earl y March, 1988 , HMAS 57699; on soil, Zhongguancun, 
Beijing. X.-q. Zhang & S.-y. Ren, 4. X. 1988, HMAS 57700. 

16. Trichophaea gregaria (Rehm) Boud. fom1a gregaria 

Diagnostic features: Apothecia cupulate to hemispherical , rarely 
discoid , up to 5 mm in diam, hymenium pale buff to rosy buff, receptacle 
covered with brown hairs. Ectal excipulum of textura angularis, ca 75-80 
IJ-m thick at flanks; hairs arising from the outermost cells of ectal 
excipulum, very dense at margin and in fascicles at flanks. Setae brown, 
thick-walled, 2-6 septa, ca 82-306 IJ-m long, very shon at apothecial base. 
Medullary excipulum of textura intricata to textura angularis. Hymenium 
ca 255 IJ-m thick. Asci usually 8-spored, 11-14(-17) IJ-m wide. Ascospores 
ellipsoid, uniguttulate, mostly (17.5-) 19.2-22.0 x 10- l21J-m, some gigantic 
spores 23-28 x 15-16.5 11m; surface with minute wans, 0.2-0.4 llffi in 
diam. Paraphyses slightly enlarged at apex . 

Specimens examined: on mossy soil , Stone Forest, Lunan, Yunnan, 
R. P. Korf, K.-k. Chen, & W.-y . Zhuang, 19. X. 1988, HMAS 57709; on 
soi l in fore st around Huatingsi , Kunming, Yunnan, R. P. Korf, Z.-1. Yang, 
P.-g. Liu, & W.-y. Zhuang (432, 433), 9. XI. 1988, HMAS 57701 , 57706. 

PREVIOUSLY REPORTED SPECLES 
FOR WHICH DIFFERENT NAMES ARE REQUJRED 

17. Ascocoryne cylichnium (Tul.) Korf 

TI1is species was previously recorded in China as Coryne urnalis 
(Nyl.) Sacc. (Tai , 1979). Korf (1971) listed the name as a synonym of 
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Ascocoryne cylichnium. The morphology of HMAS 57702 is very similar 
to the fungus Christiansen (1962) described as "Coryne cylichnium (Tul.) 
Baud. var. nov. on moss-grown stump," but neither a Latin diagnosis nor a 
varietal name was provided. The ascospores of the Chinese collection 
measured 23-28 x 4-5 11m. 

Specimen exam ined: on wood covered with mosses in Nanjinghexi, 
Fuji an, J-1.-z. Li (FJ 331 ), 5. VI. 1976, HMAS 57702. 

I 8. Ca lyci na herbarum (Pers. : Fr.) Gray 

This is for the previously recorded Helotium lrerbarum (Pers.) Fr. 
(Tai , 1979). We agree wi th Baral and Krieglsteiner ( 1985) that a genus 
Ca lycina, based on thi s .species, should be recognized in the 
Hyaloscyphaceae. In cu l!ure of ou r recem collection (HMAS 57703). we 
observed a Phialophora -like fungus which produced white, horn-like 
synncma ta, light brown conidiogenous cells, and hyaline phialidic 
endoconidia. Funher study is needed to confirm the connection between !he 
conid ial fungus and Calycina hcrbarum . 

Specimen examined: on herbaceous stems, Heilongtan, Miyun 
County , Beijing, R. P. Korf & W.-y. Zhuang (471 ), 10. X. 1988, HMAS 
57703. 

19. Microstoma cfr . noccosum (Schw.) Rail. 

The Chinese collection (HMAS 57704) is similar to Microstoma 
floccosu m , but with larger ascospores than the typical material and 
smalle r spores than the Japanese variety , M. f/occosum var. 
macrosporum Otani . The junior author doubts whether this is M . 
jloccosum, a species well known in Nonh America. A detailed comparison 
between Asian materials and North American ones is needed to reach a 
fi nal conclusion. 

Specimen examined: on twigs, Milin , Xizang, alt. 3580 m, J.-y. 
Zhuang (XZI6}. 24. VI. 1983. HMAS 57704. 

20. Trichophaea abundans (Karst.} Boud. 

"Scw e/linia abundans Kuntze" has been recorded in China (Tai, 
I 979). This species was recemly collected by us on burnt palm materials. 
But the correct generic name for the fungus should be Trichophaea, and 
Karsten is !he au thor of the epithet. The anamorph, Dichobotrys abtmdans 
Henneben , was produced easily on PDA medium and apolhecia were found 
in the same cu lture 25 days after inoculation. 

Specimen examined: on burnt palm materials, Xishuangbanna 
Botanical Garden. Yunnan, R. P. Korf, M. Zang, K.-k. Chen, & W.-y. 
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Zhuang (196), 2 1. X. 1988 , HMAS 57705. 
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ASCORIIIZOCTONIA ASCOPIIANOIDES SP. NOV.: ANAMORPH OF 
TRICIIARINA ASCOPflANOIDES 

CHINS. YANG 1 and ROY KRISTIANSEI\'2 

Tricharina ascophanoides (Baud.) Yang & Korf is a rare discomycete, and 
only a few specimens have been collected, preserved, and identified (Yang 
and Korf, 1985 b) since Boudier (1903) first described the species. 
Recently, three large collections were made in southern Norway by RK 
and positively identified by CSY with Yang and Korfs key (Yang and 
Korf, 1985 b) on the basis of their relatively thin-walled, hyaline to 
subhyaline marginal hairs in clusters, ellipsoid uniseriate to occasionally 
sub-biseriate ascospores, and obvious fme polar granules in the ascospores. 
The three collections were solitary or gregarious, growing on wei and/or 
burnt paperballs in a rubbish dump. These are deposited in TRH. This is 
the first record ofT. ascophanoides in Fennoscandia. 

During the monographic study of the genus Tricharina Eckblad, several 
species of the genus were cuhured on agar medium and anamorphs were 
described (Yang and Korf, 1985 a). Tricharina ascophanoides was not one 
of the species yielding an anamorph at that time. because only a few old 
specimens were available. RK's collections were revived and ascospores 
were germinated following the procedures of Yang and Korf (1985 a). 
Here we report on our studies and descriptions of an isolate, designated as 
CSY 123, from the collection RK 82.146. 

Spore germination ofT. ascophanoides is similar to or identical to that of 
other species of Tricharina described by Yang and Korf (1985 a). Hypha! 
extensions from the apothecial pieces are vis ible to the naked eye 2-3 days 
following treatment. The initial germ tube emerges terminally or 
subtem1inally from one end of the ellipsoid ascospores. Most spores later 
develop another germ tube from the other end of the spore. The emerging 
germ tubes are fast growing, at first straight, rarely branched or fused 
with other nearby germ tubes. 

1 Ann:~ E. Jenkins PostdociOral Fellow in Mycology, Plant Palhology 
Herbarium, Cornell University, lthaca NY 14853 USA. 
Address all correspondence and reprint requests to current address: P & K 
Microbiology Service, 3798 Howlelt Hill Road. Sy racuse NY 13215·9601 USA. 
2 Current address: P. 0 . Box 19. N-1652 TORP, Norway. 
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Growing hyphae from the germinating ascospores quickly form a culture 
when transferred to nutrient media. The culture is medium to fast growing 
(Table I) and Ascorhizoctonia-like. A growth rate study identical to that 
conducted by Yang and Korf(l985 a) was performed, and the results are 
presented in Table 1. Four growth media, W A ( 1.2% water agar), MEA 
(2% malt extract agar), PDA (potato dextrose agar), and CMA (conuneal 
agar), were used. All inoculated plates were incubated in the dark at room 
temperature (approximately 20-25 C). Growth rates were measured on the 
fourth day after the inoculation. 

Table I. Mycelial growth of Ascorlu"zoctonia anamorph ofT. ascoplwnoides on four 
nuuicnt media as measured in rudial diameter four d3ys after inoculation. 

WA CMA MEA PDA 

CSY 123 
4.1-4 .7X4 .0-4.6 • 4.0-4.6X4.0-4 .8 3.8-4.2X3.9-4.2 4. 1-4.6X4.2-4.6 

e11. RK 82.146 

*R"idi.ifdiimetCrin-CCrlrfmete-ri(rin_g_e-illclUdis-foUi-P13leS).----------------------

The culture was not as fast growing as other species of Ascorhizoctonia 
under the same conditions (Yang and Korf, 1985 a) and only on CMA did 
it produce obvious concentric bands in 4 days. The culture covered the 90 
mm plates in 10-14 days. The culture produced chlamydospore-like 
aggregates on all media but they were much more abundant on MEA and 
PDA. The chlamydospore- like aggregates were in concentric bands on 
MEA and PDA, formed in the first 2-4 weeks, and might or might not 
merge together later on and become brownish to brown. The aggregates 
which formed on WA and CMA 2-3 weeks after inoculation were whitish 
initially and became brownish in or on the agar. 

Because the anamorph of Tricloarina ascopha11oides has never been 
obtained and described before, we describe here the culture CSY 123 (ex 
RK 82. 146) as a new species in the genus Ascorhizoctonia. 

Ascorhizoctonia ascophanoides Yang et Kristiansen. sp. nov . Fig. l. 
Cultura genera/iter valde simi/is culturae A. ochroleuca est, sed different 
zonis-concentricis in CMA et MEA. A. ascophanoides (Tab. I ) /eniter 
quam A. ochroleuca cresccns (Tab. 3, Yang & Korf, 1985 a). 
Holotypus: Norvegia, R. Kristiansen, TRH (ex RK 82. 146, CSY 123) 
Teleomorphosis: Tricharina ascoplwnoides (Boud.) Yang & Korf. 

Mycelium covering 90 mm plates of water agar, malt extract agar, potato 
extract agar, and cornmeal agar in 2 weeks, no concentric bands formed on 

Fig. l. Colony morphology of Ascorhizoctonia ascophanoides on WA, 
CMA, MEA, and PDA. Scale= 1 em. 
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WA, 1-2 bands formed on CMA. 3-5 bands on PDA or MEA. Concentric 
bands formed by chlamydospore-like aggregates present on aged PDA that 
may fuse together (Fig. I), similar to those of A. ochroleuca Yang & Korf. 
Mycelium hyaline to yellowish on WA to grayish brown on PDA, mostly 
oppressed and immersed with visible aerial hyphae, and producing 
chlamydospore-l ike (monilioid cell) aggregates in all media, fewer on WA. 
Hyphae cylindrical, simple septate, hyaline to pale brown, smooth, 2.0- 10.0 
~ broad, with right to almost right angle branching, containing oil 
globu les usually smaller than 5.0 ~in diam; delimiting septum 3-5 11m 
into the branch or at or ncar the junction. Monilioid cells subhyaline to 
brown ish, limoni form or subglobose, 16.2-32.0 ~broad. containing oil 
drops mostly 4.0-11.2 11m in diam. some as large as 15.0 ~tm . 

Holotype: Dried culture derived from a specimen (RK 82.146) collected 
by R. Kristiansen in Norway in 1982, TRH. lsotypes in CUP, K, PRM, 
and S. Living cultures maintained at ATCC. CBS. DAOM, and !MI. 

CSY 123 is in general very similar to that of A. ochro/euca, however it has 
concentric bands on CMA and MEA. The growth rate of A. ascophanoides 
(Table I) was slower than that of A. ochroleuca (Table 3; Yang and Korf, 
1985 a). 
Holotype: Dried culture derived from an isolate (CSY 123) from specimens 
collected at TORP, just north of Fredrikstad , Norway, 3. VII. 1982 by R. 
Kristiansen, ex RK 82. 146, deposited in TRH. 

Mode of spore germination, growlh pattern and morphology of the culture. 
and teleomorph connection suggest that the culture belongs to 
Ascorhizoctonia. This also reaffirms the placement of the teleomorph in 
the genus Tricharina and the segregation of Tricharina and Wilcoxina . 
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SIUDIES IN THE IIYAl.CSCYF!iACEAE V: 
SPEJCIES DESOUBD) BY C. H. PECKl 

by 
Jdm H. Haines 

New York state M.Jseum 
Albany, New York 12230 

Seventeen species of Hyaloscyphaceae (order 
I.eotiales) originally described by c. H. Peck are 
reevaluated or redes=ibed. 'Ihe followirq new 
OCl'rt>inations are proposed: Trichg:?eziza albotestaoea 
var. agrostina (PI<-) Haines [~~ agrostina, 
=Albotricha longispora Raitv.] , Cistellina 
chamaeleontina (PI<.) Haines, Perrotia distincta (Pk.) 
Haines [ -Perrotia phragmitimla (P. Henn. & Ploettn.) 
Dennis], Iachnum luteodiscum (Pk.) Haines [=Iachnum 
albidoroseum (Rehm) Nannf . ] , Iachnum clavisoorum 
(lblt.) Haines, Iachnum myricaoeum (PI<.) Haines, 
Dasyscyphella sulphuricolor (Pk.) Haines 
[ -DasyscyOOella ci.nnan'Cirea Raitv. ) an::l Amicodisca 
viridicoma (Pk.) Haines. Descriptions and 
illustrations of SOlenopezia solenia (PI<.) Sa=-, 
Lachnum sulphurellum (Pk. ) Raitv. [=Lachnum 
cruciferum (RrilL) Nannf .] an::l Cistella greyillei 
(Berk.) Massee [=~ ~ PI<.] are included as 
are notes on Trichopeziza ka.lmiae (PI<.) Sa=- , 
Trichopeziza l!!UCO!ilaea (Pers.) Rehm [-racbnella 
bimlor PI<.], rachnum capitatum (PI<. in 'Ihilinen) 
svrcek, Trichg:?eziza relicina (Fr.) Raitv. [=J?eziza 
lorgioila PI<.], Calycella subochracea (Cke. & Pk.) 
Dennis an::l Iachnella tiliae (PI<.) Donk in Sirq. 

Early in his mymlogical career Olarles Peck, best 
known for his 1<10rk on fleshy fungi, described 17 species of 
discanycetes which are rv::JW, or have in the past been, 
included in the family Hyaloscyphaceae. !obst of these have 
not been reevaluated in recent studies despite the fact 
that sane of them shOJ.ld be in =rent usage. At the tin-e 
of Peck's first publications, the fungi rv::JW treated in the 

leontri.l:ution # 613 of the New York State Science Service. 
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Hyal~ceae '-"'.re all contained in one tribe of the 
genus Peziza. At the tilre o f this writing the nurri:ler of 
genera describe::! in that family easily excee:ls 100. '!be 
types of all seventeen of Peck's species have been 
reexamined are redescribe::l or discussed in the present 
work, and placed in the appropriate JrOdern genera where 
appropriate . 

Trichopeziza albotestacea (Desm.) Saoc. var. agrostina 
(Peck) Haines stat. & OCIIIb. rev. Figs. 1, 2. 

Basionym: Peziza agrostina Peck, Annual Rep. New 
York state MJ.s .• 29: 55. 1878 . 

=rrichopeziza aqrostina (Peck) Saoc., Syll. F\mg. 8: 
421. 1889. 

=I.achnella agrostina (Peck) Seaver, North Alrer. 
Olp-F\mgi, p. 259. 1951. 

=Albotric:ha lonqispora Raitv., Folia Crypt . Estonica 2 : 
14. 1973 . 

llpothecia up to 1.5 mn in diam. when fully expanded, 
scattered to crcu:ied on grass culms, saretilres in great 
swarms on the substrate, goblet-shaped with disc concealed 
by hairs when :immature or dry, salvifonn with white to 
light yellow disc fully exposed and flat when mature and 
rroist, short stipitate, pink-ruff becaning l:uff-yellow with 
age . .Elctal exciplllml of moderately thick-walled, hyaline 
to brown pigmented, nearly cuboid-celled, textura 
orisroatica only 1- 2 cells in thickness, cells 5-8 I'"' 
across, santiJres inflated to approach textura glOOulosa in 
the upper portions. Medlllary exciplllml of densely packed, 
thin-walled, hyaline , textura intricata carp::>Sed of hyphae 
ca. 2-3 I'"' in diam. Hairs up to 180 I'"' long by 3 . 0-5.0 I'"' 
at the widest point aboot 1/3 up fran the base, tapered to 
2.5-3 .0 I'"' at the base and 1.o-2.0 I'"' at the hemi~ical 
apex, septate fanning cells 1o-20 I'"' long, roughened by 
adhering granules which dissolve in 3% KDH, then appearing 
conpletely SirOOth, or saretilres with snall granulations 
remaining, withcut resin dep:lsits at the apex, faintly 
yellow-pigmented, thick-walled, walls up to 1 IJm, lumen 
often aboot 1/3 of hair width, there appears to be an inner 
wall thickening by deposit of hyaline matter, flexible , 
bending readily in mounted material. Sane hairs have a 
minutely pitted surface . Marginal hairs short and clavate , 
thin-walled, SirOOth and hyaline. Asci (45-)45-55(-64) X 
3 . 5.0-5.5 ""'' cylindrical with slightly tapered base 
lacking croziers , and hemispherical apex with distinct J + 
pore, 8-spored. Spores (7 .0-)9-16(-18.5) X 1.3- 2.0 I'"' 
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(ave. of 35= 11.9 X 1.7 J.llll) non-septate. ~ 
lanceolate 3.8- 5.2 J.ll1l at their widest ]X>int, with a01te 
apices when mature, superceeding the asci by up to 20 J.llll. 

Type: U. S .A., Albany CO., west Albany, New York, on 
dead sterns of calarnagrostis canadensis, Jun, year not 
stated, C. H. Peck (holotype NYS, isotype aJP-D as #104-14 
& #82-130, isotype sent to NY in 1935) . '!he holotype 
consists of 14 pes of grass c:ulJn with ca 100 a]X>thecia. 

Hosts : On dead culns of previous years growth of large 
grasses . calarnagrostis canadensis; Pania.nn virgatum var. 
spissurn; Fhragmites australis (-J:>. ocmrunis); Fhalaris 
arurxlinacea. 

Range: Probably cxmron thro.lghCA.It the Eastern U.S .A., 
but so far only l<rlcMn fran New York . 

Specimens examined: U.S . A., New York, (see type); 
Su£folk co., Wadin:J River, on Pania.nn virgatum, sep (no 
year given), C.H.Feck, as Trichopeziza agrostina (NYS, 
duplicate in aJP-D as 104-15) ; Albany co., Bethlehem, Henry 
HUdson Park near w bank of 11\rlson River, on Panicum 
virgatum var spissurn. 27 May 1970, Haines #1288 arrl 
S .J.Slnith (holotype of Albotricha lomispora NYS , isotype 
TAA); same as above but 11 May 1970, Haines 1128 (NYS); 
Herkilner co., Cedarville 5Wa1!p ca. 1 mi s. of Cedarville, 
on calamagrostis canadensis, 4 Jul 1970, Haines, S.J. Slnith 
& C.T. Rogerson 1384 (NYS); Essex CO., .Adiron:lack region, 
toom of North Elba , North MeadOYI, on calamagrostis 
canadensis, 23 Jul 1970, Haines 1438 & S.J. Slnith (NYS); 
Essex CO., Adirordack region, Willnington Notch, outlet of 
Malcolm Pord, on calarnagrostis canadensis, 23 Jul 1970, 
Haines 1448 & S.J .Slnith (NYS); Warren CO . , l\dirondack 
region, TaNn of Warrensb.lrg, Pack Experimental Forest, 8 
Jun 1972, Haines 2050 (NYS); cayuga co., Montezuma game 
refuge, on Fhraamites australis, 15 Jun 1972, Haines 2110 
(NYS); Warren CO., TaNn of Warrensb.lrg, in power line 
right-of-way, 2 rni N of WarrensbJ.rg, on calamagrostis 
canadensis, 6 Jul 1972, Haines 2293 (NYS); Essex CO., 
Adirordack region, Keene Valley, on Gramineae, 12 Jul 1972 
Haines 2321 (NYS); Essex CO., l\dirondack region, meadOYI E 
of Willnington, on Fhalaris arurxlinaceae , 13 Jul 1972, 
Haines 2335 (NYS) ; Genesee co. , Bergen swanp, on Fhragmites 
australis, 18 Jul 1972, Haines 2356 (NYS); Albany co., 
Albany Pine Bush, on Gramineae, 20 Jun 1978, Haines 3298 
(NYS); Albany co. , town of Bethlehem, Henry 11\rlson Park 
near the W bank of the 11\rlson River, on Ru:agmites 
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australis, 27 Jun 1978, Haines 3318 (NYS); sarre as previ<X.lS 
mllection rut on BJragmi,tes austra1is, 20 Jul 1979 , Haines 
3368 (NYS); Rensselaer Co., Rensselaer, urrler the E 
awroach to the I 90 Bridge, on Rlragmi.tes australis, 24 
Jul 1979, Haines 3376 (NYS) ; sarre as previ<X.lS rut on 
Panicum ~' Haines 3413 (NYS) ; Rensselaer Co. , tc.m 
of 5an:llal<e, Taborton, on Gramineae , 22 May 1980, Haines 
3426 & K.Conway, (NYS); Rensselaer Co., ca 5 rni E of 
Poestenkill, 22 May 1980 , Haines 3455 (NYS); Washington 
Co., Eldridge swanp ca 2 rni NE of cambridge, Haines 3520 
(NYS) ; Renselaer Co. , Rensselaer, near the E awroach to 
the I 90 bridge, on Ry;agmites australis, 10 Jul 1980, 
Haines 3756 (NYS); ALbany Co., ALbany riverfront, on 
Ry;agmites australis, io Jun 1986 , Haines 3799 (NYS); 
Schenectady Co. , alorg the old Erie canal tc..>path ca 2 rni 
SE of Rotterdam Jet . , on fhalaris arurdinaoea, 10 Jul 1986, 
Haines 3827 (NYS); Essex Co., 1\dirorrlack region, tc.m of 
North Elba, South Meada..t, on calanagrostis canadensis , 16 
Jul 1986, Haines 3852 (NYS); New Jersey, Newfield, on 
Andropcgon, Jun 1889 , J.B.Ellis, (as Ellis & Everhart, 
North American FUngi 2630) (NYS); Kansas, Manhattan , on 
Ry;agmites australis, Jun 1887, W.A.Kellennan (as Ellis & 
Everhart , North American FUngi #2038) (NYS) . 

Di.scussial. 'Ihe variety, agrostina, is silnilar in 
macroscopic awearance to the type variety, rut it differs 
by havirg spores measurirg 7-18.5 J1lO instead of 6-9 J1IO as 
in authentic Desrrazieres material of .!? • albotestaoea ex 
M.A.curtis herbarium now at NYS . All of the North American 
collections originally identified as Trichopeziza 
a lbotestaoea (Desm.) sa=. at the New York State Museum 
have spores larger than those of the type variety. '!his 
fact and the existance of Desmazieres ' earlier species was 
awarently unkown to Feel< as he ctes=ibed Peziza agrostina. 
Likewise, Raitviir was awarently unaware of Feck's .!?­
aqrostina when he described his Albotricha lorgispora from 
a modern mllection made no =re than 10 mi fran Feel<' s 
type locality. 'Ihe species, Trichopeziza albotestaoea i s 
readily distirquishable fran other species of discanycetes 
on gramineae by its long, pink-buff hairs and cream-yellCM 
disc. 

'Ihe authors placement of this taxon in the genus 
Trichopeziza is based on the decision that the species is 
not mrgeneric with Albotricha acutipila (Karst.) Raitv., 
the type of Albotricha which has SI!DOth, thin-walled hairs 
tapered to a fine point and thin-walled cells in the ectal 
exciple. Instead, it awears to be ex>rgeneric with 
Trichopeziza sulohurea, the type of Trichopezi za , ..tlich has 
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slightly thick-walled hairs with loose granules, 
hemispherical apices am thick-walled cells in the ectal 
exciple. 'Ihis cpinion is not shared by Dr. Raitviir who 
wishes to retain£. agrostina as a species distinct fran£. 
albotestaoea am to retain both in the germs Albotricha. 
'lhe narre Belonidium which has, until recently, been used 
for this gro.Jp of species has been replaced by FUckel ' s 
narre Irichopeziza for all but the type species, .!;!. 
aeruginosum, which is referable to the germs lachnum 
(Raitviir 1987) . 

Iachne1la bicolor Peck, New York State M.Js. Bull. 
54:157. 1902. 

non -lachnella bicolor (Pat. & lle!narge) l.cxx}uin, 
Bull. Soc. Mycol. France 68: 166. 1952. 

nee =lac:hnella ~ (Bull. : Fr . ) Fhill., Brit. 
D~c. p.249. 1889. 

'Ihis unfortunate epithet was a latter hanonym of the 
very cx:mnon lachnella .Qi.QQl.Ql; (Bull.: Fr . ) Fhill. = lachnum 
~ (Bull. : Fr. ) Karst . when published, am at the same 
tiJre a taxonani.c syJXll1yl!l of the equally cx:mron Trichopeziza 
leucophaea (Fer.) Rehm . Peck's narre has awarenUy never 
been transferred am only a single specimen bearing that 
narre is in the Peck herbarium. that specimen, rrarked 
"type" matches the type description am is on Fhvtolaoca 
~ collected near Snyder's corners, Rensselaer co. , 
N'i , 9 Auq 1900. HC7w'e\ler, the same species, ro.~ identified 
as Trichopeziza leucophaea, is represented by ITOre than 20 
additional specimens in the N'iS herbarium. Several of 
these were made by Peck himself. One of the problems in 
the identification of this fun;Jus is that the hairs change 
fran bright yellow to grey-white with redtish brown 
resino.ls bodies. 'Ihe rn.unber' size am location of this 
resino.ls matter detennines the color of the dried specimen. 
In addition to the colored excip.llar hairs, Peck ' s type 
collection has hyaline hairs near the base which also 
attach to the substrate. 'lhis is a cx:mnon , but not 
oonsistant, feature foord in this taxon. It is this 
feature which led Peck to believe that this was a new 
species am to call i t bioolor for the two colors of hairs. 
'lhe basal mycelium is not to be confused with a subiculum 
in which the apothecium is seated entirely on a mat of 
hyt:i\ae as CHJOSed to this instance in which the hyt:i\ae 
surroord the apothecial base which is attached to the 
substrate. 
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Figs. 1-5. Tric:hooeziza albotestaoea var. aqrostina 
(Holotype). 1. Spores, asci ard paraphyses . 2 . Hairs ard 
apothecial section. ~ capitatum (Lectotype). 3 . 
Asci, paraphyses ard asoospores. 4 . Hairs. 5. Exci]:Ul.ar 
margin. 
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Lachnum capitatum (Peck ex Thiimen) svrcek, Ces. Mykol. 39 : 
214. 1985. (as 1-. capitaturo Peck) Figs . 3-5, 26. 

Basionym: Peziza capitata Peck ex Thiimen, Mymth. 
Univ., Cent. IX, No. 813. 1877. (diagnosis on 
label) 

='l'richopeziza capitata (Peck ex 'Ihiimen) sa=., 
Syll. F\mg. 8: 417. 1889. 

=Da.syscytila capitata (Peck ex 'Ihiimen) LeGal, Rev. 
Myex>l. N. S. 4 : 29 . 1939. 

- Incrucirulum capitatum (Peck ex Thiimen) Baral & 
Krieglst.' Beih. z. Mykol. 6 : 72 . 1985. 

=Da.syscytila scintillans Massee, Brit. F\mg. Fl. 4: 
328. 1895. 

This taxon is distinctive in having short, white, 
thick-walled, crystal-capped hairs and in being foond on 
leaves of <X!ercus. It is one of Peck's best known 
hyalOSC}'lilaoeous species. I t has been redescribed and 
illustrated by numerous authors ( LeGal 1939, Kanoose 194 7 , 
Dennis 1949, Ellis & Ellis 1985) , but it appears that the 
type specimen and authorship have been misintel:pereted. 
Peck first mllected this species in 1876 in Bethlehem, NY 
not far from Albany and made a ocrnplete description for 
p.lblication in his arurual report for that year. The 
p.lblication, however, was delayed and did not get 
distributed until septelrl::>er of 1878 (Petersen 1980). In 
the interim, in 1877, he made a second, larger mllection 
in Albany and sent it with his notes to F. 'Ihiimen for 
inclusion in his exsiccati, Myex>theca Universalis. 
Thiimen ' s printing and distribution was 11llch faster and the 
first p.lblication of the species with a ocrnplete 
description awearect in 1877 on the ccver of Mymtheca 
Universalis #813, at least 8 rronths before Peck's. This 
has a greater :i.nplication than just the date and author 
citation. 'Ihiimens packet and desc;:ription refer to Peck's 
1877, Albany mllection, not the one he intended in his own 
p.lblication to be the type. Fortunately the two specimens 
are cxmspecific, but since the "type" is rv::M an exsiocat\.nn 
which is divided into many portions and distr:il:uted 
thra.lghout the world, lectotypification is necessary. I 
chose that portion of Myex>theca Universalis #813 deposited 
at NYS as U!ctotype of Peziza capitata Peck ex 'Ihiimen. The 
lectotype specimen mntains a single, ocrnplete, unbroken 
leaf with several hundred slightly immature apothecia. 

Specimens examined: U. 5. A. , NY, Albany, on leaves of 
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Q.lercus alba L. , 1877, C.H. Peck distributed as 'lbiimen, 
My=theca universalis #813 (lectotype NYS, duplicate not 
sent to 'lbiimen isotype NYS) ; Albany Co., Bethlehem, on 
leaves of ~ alba, Jun 1876, Peck (the spec:i:men 
originally intended by Peck to be the type NYS); Rensselaer 
eo., San:llake, on leaves of Q. prinus L., Jun, Peck (NYS); 
catskill Mts., on leaves of Q. rubra, Peck (NYS); Al.bany 
eo., Albany Pine Bush region, on leaves of Q. ilicifolia 
Warg, Jun 20, 1978, Haines 3292 (NYS); Sarre as previous 
collection but on leaves of Q. alba, Haines 3292 (NYS); NJ, 
Newfield, on "oak leaves, sep 1876 ( as" Peziza 
oed1alotricha Ell. rnss" ) (NYS); Ohio, Lancaster, Fairfield 
Co., Jun 20, 1883, W. A. _Kellerman 329 (NYS). 

Cistellina charnaeleontina (Peck) Haines <XIIi>. nov. Fig 6. 
Basionym; Peziza charnaeleontina Peck, Annual Rep. 

New York state M..ts. 30: 60. 1878. 
=Dasyscypha charnaeleontina (Peck) sa=., Syll. 

Furg. 8: 1889. 
=Atractobolus charnaeleontinus (Peck) 0. Kuntze, Rev. 

Gen. Plant. 3: 445. 1898. 

llpotbecia .10 - . 25 mn in diarn., c:up--shaped with a 
short cylindrical stipe ca .1 mn long, scattered on 
exposed, rotted wood of the host, white, changing to yella. 
then pinkish or red when bruised (a=rding to Peck) , na. 
transluscent orange-yella. in dried naterial, covered with 
very short, yella. hairs. Fi:tal excip.llum very thin, 
carposed of parallel hYJilae laying at a close argle to the 
surface, forming textura prinatica with swollen cells up to 
10 X 5 ll'll· Erds of the hYJilae protrude to fonn rudimentary 
hairs. Hairs up to 30 X 2 - 3 ""'' clavate, sparsely 
rc<Jghened on the apical half, SlfOOth bela., often slightly 
curved, non-septate, thin-walled. Asci 20 - 40 X 3 - 4 p;m, 
cylindric-clavate, often subtended by a crozier, with a 
short, tapering, cylindrical apical pore ca 1 ll'll in diarn. 
which stains bright blue in IKI (1% II<) without I«lH 
pretreatment, no red reaction ctJserved. SpJres 4.0 - 5.5 X 
1. 3 - 2. 3 ""'' ovate to ovate ellipsoid (pyrifonn in 
strongly osnotic IrOUilts), non-septate, with 1 or Jrore 
inclusions at each end, o=asionally enveloped in what 
awears to be a thin, hyaline gel layer about .3 ""' thick. 
Paraph;yses up to 2. 5 ll'll thick, very slightly longer than 
the asci, slightly tapered to a blunt apex. 

Type: U.S.A., NY, Rensselaer eo., sand Lake, on 
decorticated wood of Hemlock (~ canadensis) , Nov (year 
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not stated), c. H. Peck. 'lbe specimen consists of abcut 18 
carved chips of 1oiOOd with a total of more than 100 
apothecia. (holotype NYS, Isotype in ClJP-D). 

Hosts: On the underside of a decorticated log of ~ 
canadensis. 

Rarge: Known only fran two New York collections made 
al:lout 150 mi apart . It is such an inconspicuous furgus 
that it cculd easily be overlooked, and it cculd prove to 
be more widespread. 

Spec:iJrens examined: U.S.A, NY (see type); Tatpkins 
Co., Enfield, on loiOOd, 19 oct 1894, E.J. rurand (ClJP-D) ; 
Tatpkins eo., Fall Creek near Ithaca, 23 oct 1894 (ClJP-D) 

Discussion: "Ibis aj:peill"S to be a good species closely 
related to Cistellina hymeniophila (Karst . ) Svroek (=Peziza 
stereioola COOke). It is recognized by its small, nearly 
smooth, Orar>;Je yellow when dry, distinctly stipitate 
apothecia , its ectal exciple catpOSed of parallel hyphae 
lying at a low arqle to the surface and its small ovate 
spores. Peck recorded, a tendency for it to charge fran 
white to yellow and "pink rnubarl:l" or red when bruised. 
'lbese features set it apart fran other small disccmycetes 
known to the author. It differs fran g. hymeniodlila by its 
lignioolous rather than fungioolous habitat. '!he genus 
Cistellina was prcpJSeCI for Cistella-lil<e fungi in whid! 
the exciple is catpOSed of parallel hyphae. 

Ii.lchnella citrina Peck, l\nnual Rep. New York State Mus. 
46: 35 . 1893. Figs . 9-11. 

Apothecia up to .6 mn across when dry, cyathiform, 
short stipitate, ruff to Orar>;Je ruff, thickly covered with 
ruff-yellow hairs which curve upward alorg the cup, and 
whid! turn oliv~ in older spec:iJrens. Sane apothecia 
are almost white as noted by Peck in his original 
description. 'lbe olive pigment d!arqes to red droplets 
then disperses and the excip..lltnn becx.rres transparent when 
placed in 3%KDII . Disc slightly darker, oonoealed by 
marginal hairs in dried specimens. Ectal excip.Jl.UIIl hyaline 
textura crismatica c::mposed of thin......alled cells. Hairs up 
to 100 JJ111 1org by 2.5 - 3.0 JJ111 wide, in'egularly 
cylindrical or slightly tapered to a hemi5I:herical tip, 0-, 
1- or 2-septate, slightly thick-walled, walls up to ca. 1 
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i.llll thick, faintly yellow-pigmente:i, coarsely roughened with 
tightly aclherirq, uniform-sized granules ca . 5 i.llll · J\sci 
55- 65 X 6. 0- 7.5 i.llll, cylirdrical with hemiS(Xlerical tip and 
tapered base lackirq crozier , IX) pore detected with or 
without stains, 8-spored. Spares 7-12 X 2 . 5-3.0 i.llll, 
ellipsoid-fusiform, slightly rore tapered in the lower 
half, IX)n-septate. PaJ:aii1Yses filiform, l.Q-1.5 i.llll in 
diam., not superceedi.rg the asci in the hymenium. 

'IYPe: U.S .A. , NY, Ulster 0:>. , Shokan, on bark of 
livirq chestnut tree , sep 1892 , C.H.Peck (holOCype NYS, 
isOCype ClJP-D 82-43) . 'Ihe holot¥Pe consists of 7 pes of 
chestnut park with aver 100 apothecia. 

Host : Known fran the bark of livirq or recently killed 
American chestnut (~ americana) and ~ and Ac= 
spp. 

Range: Known only fran three widespread locations in 
New York. 

Specimens examined: u. s . A. New York, (see type); 
Bolton I.arrlirq, Warren 0:>., 23 Aug, probably 1901, C. H. 
Peck (NYS); Coy Glen, near Ithaca, 'Ihomkins 0:>., on livirq 
chestnut, Nov 20, 1894, E . J. Olrand 631 as Dasyscypha 
turl?inulata (NYS, ClJP-F, ClJP-D as 82-35); Coy Glen, on 
1ivirq chestnut, 9 Mar 1901, E.J . Olrand (ClJP-D 82- 36; Coy 
Glen, on livirq chestnut, 11 Dec 1901 (ClJP-D 82-47); West 
Shore of cayuga lake, on chestnut, 12 Oct 1901, E.J.Olrand 
(ClJP-D); New Jersey, Newfield, on bark of livirq Quercus 
=inia, 1887, M. B. Ellis (NY) ; Pennsylvania , Bethlehem, 
Oct 1880, M. B. Ellis & H. w. Harkness, also distrillute:i as 
North American FUngi #564, Ellis O:>llection (NY) ; North 
carolina, Blowirq rock, bark of livirq chestnut, Aug 1901, 
E.J . Olrand 1226 (ClJP-D 82-34, ClJP-F). 

As Rehm (1907) points out, Peck's lachnella citrina is 
the sane as Schweinitz 1 s earlier Peziza turbinulata, a 
fortunate oa::urrenoe, since the specific epithet "citrina" 
is preoccupied in many hyaloscypx.ceaJS genera. No 
holotYPe for !'. turbinulata c::culd be locate:i in the 
Schweinitz collections at Rriladelfhia by Seaver a=rdirq 
to notes a t the New York Botanical Garden, rut a later 
collection fran the type locality and host fits the 
description well and was used to represent the species. It 
has a~tly not been collecte:i since arourrl the turn of 
the century a fact which nay be tied to the decline of its 
american chestnut host. Even thoogh it is a snail, 
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Figs. 6-8. Cistellina chamaeleontina (Holotype). 6. 
Hairs, asci, parap:tyses aJrl ascospores. Perrotia distincta 
(Holotype). 7. Asci , ascus tips, ascospores aJrl 
paraJ;hyses. 8. Hairs . 
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inconspicuaJS ~' its olive-qrey coloration when dried, 
ard the absence of a pore at the ascus tip makes it 
distinctive ard unlikely to be overlooked for long . 'Il1e 
san-e, distinctive lack of pore that makes it easy to 
recognize, makes it difficult to place taxonanically. 
Within the Hyaloscyphaoeae, Perrotia is similar in having 
pore-free asci, but it differs fran f. flanmea (Alb. & 
SChw.) Ba.ld., the type of Perrotia , in exciple ard hair 
characters, it bears a closer reseri:>lanoe to f. ~ 
(Seaver) Dennis . Raitviir (pers . cxmn.) has suggested that 
it needs a new gerrus, but for the present rx> new taxon will 
be described . 

Seaver (1951) suggested a possible synonany of this 
species with ladmella albolutea (Pers.) Karst., but this 
JOOSt cx:mnonly refers to a species with a distinct ascus 
pore, smooth hairs ard sessile apothecieum. 

Perrotia distincta (Peck) Haines cad:>. rv:N . Figs. 
7,8,28 . 

Basionyrn: Peziza distincta Peck, Arumal Rep. New 
York state~ 30: 60. Sep 1878. 

='I'richg:Jeziza distincta (Peck) sa=. , Syll. FUng.8: 
421. 1889 . 

=Patellaria aureococcinea Berk. & CUrt. in Ellis, N. 
Amer . FUngi, cent I, #63. 1978. (nanen nudum). 

=Helotiella aureococcinea Massee , J. Linn . Soc . 35: 
108. 1901. (First valid publication). 

=Solenopeziza aureoooccinea (Massee) Rehm, Ann. 
Mycol. 2: 352. 1904. 

=[Bsyscypha phragmiticola P. Henn . & Ploettn. Verll. 
Bot. Brard. 41: 97. 1899 . 

-Iachnellula phragmiticola (P. Henn. & Ploettn. ) 
Ba.ld., Hist. Class if. Disoan. Eurcpe p. 124. 
1907. 

=ladmella phragmiticola (P. Henn. & Ploettn.) w. 
Kirschst., Ann. Mycol. 34: 182. 1936. 

=Perrotia phragmiticola (P. Henn. & Ploettn.) 
Dennis, Kew Bull. 17: 357. 1963. 

Apothecia up to 1.5 nm in diam. when fully expanded, 
scattered or gregarious on substrate, salviform when moist, 
cyathiform when dry or with the margins infolding to bec:are 
hysteriform, ~ to a central point of attadurent 
below, not distinctly stipitate, sanetimes with a snell 
weft of anchoring hyphae, black ard nearly SIIDOth 
externally, covered at the margin with ruff to =hraceous­
ruff to yellow hairs, darkening slightly when dry. Disc 
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pink to orange-vermillion when fresh, darkening to orange­
ochraceaJS on dryin;J, exposed even in dried spec:iJnens. 
Ec::tal excip.J.lum of two distinct layers. '!he o.Jter layer 
which gives rise to the hairs is of 1-3 cells thiclmess 
CCIIposed of dark red-brown (golden brown with transmitted 
light), thick-walled, subglcl:Jose or irregular cells 5-10 )1m 

in diarn., fanning ~ glol::ulosa to epidermoidea . 'Ihe 
cells of the inner layer are similar rut are hyaline and 
even thicker-walled so that the lumen is cxmfined to a 
small central cavity so that the tissue looks like the 
sclerenchyna of higher plants. ~ excip.J.lua of 
thick-walled, textura intricata. Hairs up to 150 )1m long by 
3-5 J1ID in diarn., irregularly cylindrical, or taperin;J 
slightly towaro the tip in the longer exanples, with 
h~erical tips which may be slightly enlarged in 
shorter exaJ11>les, rarely branched near the base, septate 
with septa fanning cells 7-15 J1ID long, thick-walled with 
the walls up to 2 J1ID thick and the lumen scmati.Jres reduced 
to a narrow channel, golden brown with transmitted light, 
scmati.Jres with nearly hyaline tips, snoot.h but with 
occasional lUJtPS of yellCM to brown resino.Js-awearin;J 
matter adherin;J to the surface especially near the tips, up 
to 2 J1ID in diarn. Asci (55-) 60-75( - 90) X 5-7 )Jm, 

cylindrical with conical apices and tapered bases , usually 
subtended by croziers, witho.Jt a trace of apical pore or 
plug, not reactive with Melzers' reagent or no: , with or 
witho.Jt !<ai pretreatment, 8-spored. spores (16-) 18-22 (-25) 
X 2- 3 )Jm, elliptic-fusifonn, straight or slightly o.rrved, 
becaning 1-septate while still in the ascus, very slightly 
enlarged in the upper half, otherwise symretrical abo.Jt the 
polar axis, hyaline. Paraphyses up to 3 J1ID wide a t the 
widest point, cylindrical 1-2 J1ID belCM expanded to clavate 
upper portion with a blunt apex, 2-3 J1ID wide, septate 
belCM, superceeding the asci by up to 10 J1ID in the hymenial 
arangement. 

Type: U.S .A., NY, Albany CO., center (nCM knCMn as 
Karner in the Albany Pine &Ish region) , on dead cullns of 
l\rdropogon ~' oct. 1876, c. H. Peck [holotype in 
NYS; Isotype in CllP-0 as #5696 (90-63) is a small 
collection in good condition. A second isotype was sent to 
NY in 1935]. '!he holotype consists of 30 plus pes of grass 
culm with =re than 200 apothecia. 

Hosts: Andropogon furcatus; Rlagmites camunis; 
~ vi<gatum var . soissum. Oc=.trrin;J on last years 
cullns, l ate in the grCMin;J season (oct. and Nov.) in North 
America. 
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Range: 1\f.parently widespread in tenp;rrate regions in 
rurope, the Br-itish Isles am North America, but not 
camronly =llected, pertlaps because of its late sesonal 
ocx::urence am relative rarity. 

Specimens examined: German Democratic Republic , near 
Rathenow, Nov 1889, Plattner (type of l»syscypha 
phraqmiti=la (K); u . s.A., NY, (see holotype); South 
carolina, on Arrlropoqon, M.A.OJrt.is, (NYS ex OJrt.is 
herbarium, presumed isotype material of Patellaria 
aureococcinea); Erglam, Norfolk, on Fhraqmites , oct 1978, 
A.M:lore (as~ phraqmiti=la, K); SUrrey, Black Pond, 
Eshe Conunon, 3 Nov 1985, B.Spooner (as Perrotia 
phraqmit i=la, K); Isle of Arran, Kildoron, on Rlragmites, 
24 Sep 1981, R.W.G. Dennis (as ~ phraqmiti=la, K); 
U.S.A., Kansas, Rooks CO., 22 oct 1892, E. Bartholanew #3001 
(CUP-D, #90-62) ; IcAlisiana, lafayette, on Arrlropogon, 12 
Nov 1889, langlois #2253 (CUP-D 8255, 9o-64); New Jersey, 
Newfield, on Andropogon, oct, J . B.Ellis (NYS; also as 
Ellis , North American Fl.trqi #63); New York , Albany co., 
cedar Hill near the w bank of the Hudson River, on Panicum 
virgatum var soissum, 3 Nov 1969, Haines 1114 & S .J.Smith 
(NYS) ; Albany CO., Albany Pine Bush, on Gramineae, 18 oct 
1977, Haines 3273 (NYS); Bronx co., Bronx, on grounds of 
the New York Botanical Garden, on Arrlropogon viroinicus, 23 
Nov 1985 , C.T.Rogerson 85- 119 (NY, NYS); orange CO., 
Harriman state Park, vicinity Rayrrond Torrey Monurrent, on 
Rlraqmites australis 6 Nov 1979, C.T.Rogerson (NY, NYS); 
SUffolk co., IDng Islam, Riverhead, SWeezy Pond, on 
Panicum virgatum var soissum, 6 oct 1971, S.J. Smith #47460, 
C.T.Rogerson & E.C.O]den (NYS). 

Discussion: As indicated by Peck ' s name for this 
fllrqus, it is very distinctive, but awarently somewhat 
rare. It is distinct in having a pinkish disc surrounded 
by yellow to brown hairs . The =lors of both the hairs am 
the disc are variable am prone to dlange on drying and 
during the lifespan of the apothecia under natual 
=nditions. Microscopically it is distinct in having 
nearly sm:Joth, thick-walled hairs am in lacking an apical 
ascus pore. '!be ascus tip is similar to that foond in 
Perrotia ~ (Seaver) Dennis (Haines & ~ght 1977) . 
Synonymy with !'· phraqmiti=la is based on catparisons of 
type material am is reported here for the first tine. 
Synonymy with Sclenopeziza aureocxxx:inea has been reported 
before am it would create a problem as to which species 
has priority as they were both used in 1878, but the latter 
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was ];Olblished as a nanen nuch.nn withcut diagnosis as #63 in 
the first century of J. B. Ellis ' s North American F'llngi. 
'lbe diagnosis was finally provide:! by Massee in 1901, 
thereby clearly givirq Peck's species priority. One has 
only to look at the list of genera in which this species 
has been place:l. to see that it has been a =nun::lrum for 
those who have known it. Its subglobose, pigmented outer 
excip.llar cells, thick-walled hairs, clavate para!byses and 
lack of a pore plug make Perrotia a clear choice at this 
state of oor taxonanic knowledge. 

Pezicula kalmiae (Peck) Saco. , Syl l. F'llng. 8: 314. 1889. 
Basionyrn: ~ kalmiae Peck, l\nnual Rep. New York 

state Mus. 25 : 99. 1873. 
=Dennatea ~ (Peck) Ellis & Everh., North 

American F'llngi #147. 1879. 
='I'richopeziza kalmiae (Peck) Saco., Syll. F'llng. 8: 

411. 1889. 

Type: U. S . A., NY , Rensselaer eo., Sarrllake , on old 
strana of the fungus Rwllachora ~ (Peck) Petrak 
which was grc:Mirq on the small branch tips of Kalmia 
angustifolia, C.H.Peck, no date, (holotype NYS, isotype 
CUP-D 104-48) . 'Ihe holotype consists of one branchirq twig 
and one small fragment both IIDUI1ted on small portions of 
hert>arium sheet. Together they bear ca 30 apothecia . 

Hosts: 'Ihe fungus Rwllachora )<almiae on Kalmia 
angustifolia 

Range: Known, with certainty, only from New York and 
Maine. 

Specimens examined: USA, New York (see type); Maine, 
Kittery Point, on Kalmia, R. 'Ihaxter (CUP-D 104-49). 

Discussion: 'lbe type has an exciple c::atp:JSed of brown, 
small-celled textura argularis and ovate ascospores ca . 8.0 
X 3 . 5 J.lirt. It is definitely not hyalcsc:y!baoea.JS and 
awears to be a I11E'!Iri:Jer of the Dennatiaceae. 'Ihe specimen 
distril:uted as Ellis ' North American F'llngi #14 7 was 
misidentified and was subsequently made the type of a new 
species, Goraoniceps kalmiae, by Rehm (1904). 

Peziza lorgipila Peck, l\nnual Rep. New York state Mus . 
32: 46. 1879. 
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='l'richopezizella relicina (Fr.) Raitv . , scripta 
M\1=1. 1: 60. 1970. 

'Ihls species and its syoonynrj with 1'. relicina has 
been fully diso'ssed previoosly by the author (Haines 
1974). Althcugh this species is relatively oamvn in sane 
areas, it is awarentJ.y rare in the territory known to 
Olarles Peck and his type specimen of _p. lornipila remains 
today as the sole exaJTple known to the author fran New York 
state. In a<Xlition to "nonnal" apothecia, the type 
=llection contains several similar fruitirq bodies in 
which the hymenium is replaced by what can be assumed to be 
the anarnor}iric state. 'Ihls P>enanenon is not l.ll'XXI!I1X>n in 
l1'lell'bers of the Hyal<>SCYIX>aceae, rut, unfortunately in this 
case the =llection is very small (ai:x>.It a dozen poorly 
preserved apothecia) and the anarnorph, which a~ to 
have a phialidic type of =nidial production, is imnature . 
Spooner (1987) synonymizes Trichopeziella Raitv. with 
lasiobe1onium Ellis & Everll., on the basis that the srrooth 
haired-species of the former intergrade with the roogh­
haired species of the latter. 1he present author rnainta.ins 
that the two are separable on the basis of hair granulation 
and the intensity of hair pigmentation, and retains both 
genera. 

~ luteoctiscum (Peck) Haines CXlld:>. I'D\f. Figs . 12 , 13 . 
Basionyrn: Peziza luteodisca Peck, Annual Rep. New 

York state Mus . 33 : 31. 1881. 
=Dasyscypha luteodisca (Peck) Sa=. Syll. FUrg. 8: 

449. 1889. 
=Atractobolus luteQdiscus (Peck) o. KUntze, Rev. 

Gen. Plant . 3: 445. 1898 . 
=Pezizella alhidorosea Rehm in Rabenh. , Kryptogarrenfl. 

1(3) : 682. 1896. 
=Mollisiella albidorosea (Relun) Boud. , Hist. 

Classif. Disoan. J:).)rqle p . 142. 1907. 
=Dyslachrn.nn alhidoroseum (Rehm) Hohn., Mitt. Bot. 

lab. Techn . Hochsch., Wien 3: 71. 1926. 
=~ alhidoroseurn (Rehm) Nannf., Ann. My=L, 

Berl. 34 : 397. 1936. 
=Dasyscyphus albidoroseus (R.ehm) Dennis, ccmn. 

M\1=1. Inst.' My=l. Pap. 32: 30 . 1949. 

J\pOthecia up to 1 m in diam. when ful l y expanded, 
scattered on substrate, ruff white, =vered with short, 
white to rose-o::>lored hairs , short stipitate, stipe ca. 0.1 
IIITl in diam., shorter than the diameter of the disc, disc 
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Figs. 9-13. I.achnella citrina (Holotype). 9. Asci, 
~ ard asccspores. 10. Hairs . 11. E><cip..llar 
surface. I.achrrum luteodiscum (Holotype). 12. Hairs . 13. 
ascus, asccspores ard par<II:hyses. 
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c ircular, flat, orarge-buff to Oran:Je c:hrcrne drying to 
scarlet vermillion, exposed even in dried spec:iJrens. 
Excip.llum not differentiated into definable layers, 
c::orrposed of short , slightly inflated-celled , hyline text:ura 
prisnatica. Ha:i= of two types, excip.ll.ar and marginal . 
'!he excip.ll.ar hairs up to 60 Jlin long by 3- 4 Jlin wide, 
cylindrical, with hentisp1erical tips , arising fran a short 
chain of enl<nged excip.ll.ar cells, flexuoos , hyaline or 
very slightly rose-=l ored in sane spec:iJrens, sparingly 
septate , thin-W<llled, evenly and copioosly rcAlghened with 
coarse, hyaline granules ca. o. 7 Jlin in diam. which appear 
to be slightly taller than broad. '!he marginal hairs, 
which arise fran the ends of the cells waking up the 
margin, up to 70 Jlin by 2.5-3.5 JIIn, cylindrical or sanetimes 
slightly tapered to 2- 3 Jlin ro.Jrrled tip , hyaline to buff, 
closely septate forming cells ca. 15 Jlin len; , allrost 
smooth, but sane with a fEM adhering granules, very similar 
to para);Xlyses in sane instances. llsci 55- 70 X 6-8 Jlin, 
cylindrical with tapered base and slightly conical apex, 
lacking croziers , with distinct pore visible without 
staining, blue reaction in na with or withcut KDH 
pretreatlrent, 8-spored. Spores (12 . 5-)15- 19(- 20) X 2 . 5- 4.0 
JIIn, elliptical-fusoid, slightly tapered in the l<J'.oler half, 
with ro.Jrrled tips, straight or very slightly curved, 
usually non-septate , but occasionally with a single, median 
septum. Paraf:llyses lanceolate, 2.0-3 . 5 Jlin diam. a t the 
widest point abcut one forth down from the tip, filiform 
with enl;nged, clavate tip, superceeding the asci by less 
than 10 Jlin in the hymenial arran:Jement . 

Type : U.S.A., NY, Manlius, on dead sterns of ~ 
validus, Au:] . 1879, C. H. Peck (holotype at NYS contains 
ample substrate , but only a fEM dozen apothecia and those 
are interspersed with~ sp.; isotypes sent to NY in 
1935 and ClJP-0) • 

Hosts : ~ lacustris; §. arutus; §. validus; 
Juncus effusus; on the bases of overwintered fl<J'.oler 
stalks . 

Range: J~Hoarently widespread , but not CCIIIlDn in the 
Northeastern U. s . A. and in Etlrq>e and the British Isles. 

Spec:iJrens exarn:ined: U. S . A . , NY, (see type) ; Genesee 
CO., Bergen swanp, on ~ acutus, 14 Sep 1964, C. T. 
Rogerson, s . J. Smith & R. DeGroot (NY; and as JHH 1475 
NYS); Bergen swarrp, on ~ acutus, 19 Jul 1972, Haines 
2397 & 2379, S.J.Smith & C.T. Rogerson (NYS); NEM Jersey, 
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lana, on Juncus effusus, Aug, ca=ie & Ermla Bradley, leg. 
J. B. Ellis as "Peziza (Dasy.) paraphysata Ell" (NYS); A 
portion of lolhat is apparently the same colection was also 
issue:! as J. B. Ellis, North American F'Llrgi #441 as "Peziza 
luteodisca, PI<. , in literis" (NYS) . 

Discussion: 'lllis is a very distinctive , rut not 
ccmnonl y collected species, a fact which has loo to its 
be:in:J decr:il:Jed as new by several authors. As far as this 
author is aware, Peck was first to do so, with J. B. Ellis 
ready to descril:::le it again as "Peziza paraphysata" , even 
before Pecks name was in print. Fortunately the two 
authors were in correspondence and the situation was 
resolve:! with Ellis shelv:in:J his name in favor of Pecks 
prior to i ts valid ~lication. 

I:Bsyscypha clavispora Malton is a similar , large­
spore:! species on grasses and rushes. Authent ic naterial 
fran Mootons herbarium was examine:! and CC>Tpared with Pecks 
;t,. luteodiscum. 1-bJ.tons species differs in hav:in:J more 
distinctly clavate spores, cylindrical, non-lanceolate 
paraphyses 1.5-2.0 j.Lm wide and finely granulate hairs. Its 
hair and apothecium color is difficult to determine fran 
the scanty authentic material remain:in:J. Dennis (1962) has 
reportOO .Q. clavisporus fran Britain, rut it has not yet 
been reportOO fran outside of Europe . Despite its filiform 
paraphyses, it is a I.achnum in all other respects and its 
transfer to that genus is made here. 

I.achnum clavisporum (Mouton) Haines, CCI!i>. ro.r. 
Basionym: I:Bsyscypha clavispora Mooton , Bull SOC . 

Roy. Bot. Belgique 36 : 18. 1897. 
Only one collection labelloo .Q. clavispora remains 

among the 1-bJ.ton naterial at Bruxelles (BR), and that is 
rOOucErl to one IOCJUiltOO and one unmountOO apothecium. '!his 
packet, llOW' nounted on a sheet marked "TYPE" with a recent 
label, states that the substrate is "llgrostis" which 
apparently corresponds with its contents. '!his host 
information does not, however, correspond with that in the 
protologue which names Molinia and Juncus comlomeratus as 
i ts substrate. Regardless of whether this spec:ilnen is the 
type or not, it a~ to be the only authentic naterial 
left, and it is use:! here to base the transfer of this 
species . 

I.achnum myricacea (Peck) Haines CCI!i>. ro.r. Figs . 18, 19. 
Basionym: Peziza myricacea Peck , Annual Rep. New 

York state Mus . 30 : 59. 1878. (As Peziza 



336 

(~) rnyricaceal 
=Trichopeziza rnyricacea (Pk.) Sacx:., Syll. FUng. 

8 : 409 . 1889. 

ApJtheci.a up to 1.0 nm in diarn., widely scattered on 
substrate, deeply rup-shaped, covered externally with 
matted, flex\.ICOS, light brown hairs which shCM no trace of 
resin secretions at lc:M magnification, nor urxiergo any 
=lor change when :inmersed in 3% I<OH. Disc =ncave, white 
to very "pale luteus", covered by infolded cup mazgin and 
hairs when dry . stipitate with a naked stipe nuch shorter 
that the diameter of the disc. Ectal exciplltDD of Textura 
prismatica CCI!posed of hyaline cells ca. 3 X 10 )JJ!I. Hairs 
up to 250 IJl!l long by 3 . 5- 5 . 0 IJl!l wide, cylindrical, 
flex\.ICOS , with h~ical, unswollen, =ncolorous tips, 
wi tho.rt: resin or crystal acx:retions , often branched , kinked 
or swollen near the base, light brown with tJ:ansmitted 
light, unchanged and witho.rt: pigment release in 3% I<OH, 
septate, with thin outer walls, and what a~ to be a 
thicker, hyaline inner wall, roughened externally with 
moderately =arse granules 0.2-0.8 IJl!l in diarn . that 
saretirnes becare dislodged after inmersion in 3% KOH 
follCMed by Melzer's soln. Short, irregular, light brown, 
one-oel.led hairs are interspersed arnorq the lorqer ones. 
Asci (39- )45-55 X 4-5 )JJ!I, cylindrical, with apical pore 
blue in IKI croziers not d::>served, 8-spored. Spcn:es (6.0-
)6. 5- 8 . 0(-10.0) X 1.1- 1.8(- 2.5) )JJ!I, unequally fusifonn, 
slightly more tapered in the lower half, usually straight. 

Parap1yses up to 5 IJl!l across at the widest point, 
definitely lanceol ate with ao.1te apices, superceeding the 
asci by up to 25 IJl!l in the hymenial =nfiguration. 

Type : U. S.A., NY , Adirondack Mts., on dead stems and 
branches of ~ ~. Aug. 1876, c. H. Peck (holotype 
NYS; isotypes sent to NY & ClJP-0) • The holotype =ntains 
an anple amount of substrate but very few apothecia, and 
those are in poor =rdition, a fact noted by Seaver (1951) . 
This may be due to the scattered oc:curance of the fruitirq 
bodies in nature and their prqJenSity for becoming 
dislodged fran their substrate in old specimens . 

Host: ~ ~ L . Known only fran the fallen, bark 
covered twigs and stems of this species. 

Range : SO far known only fran the Adirondack Mountains 
of New York, but it should be sought elsewhere in the rar-t;~e 
of~~-
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Specimens examined: U.S.A., New York, (see type); 
Essex co., l\dirondack region, Lake sallie (Lake sally?), on 
Myrica ~' Aug, C.H.Peck (a.JP-D 82-U2, #9060); Grassy 
Pon:l., on Myrica ~' Probably JUn 1884, C.H.Peck (NYS); 
Essex co., l\dirondack region, Newcanb, on ~ ~. 22 
Jun 1923, H. D. House (NYS) ; Franklin CO., 1\diron:l.ack 
region , Stoney creek Ponds, COrey's, on ~ ~' 5 Jun 
1988, Haines #4038 (NYS); same as preceeding rut 18 Jun 
1988 Haines #4072 (NYS) . 

Discussion: '!his species is seldcm encoontered arrl 
its type collection is in poor con:l.ition so it is 
therefore, not well knc:1.om. 'Ihe six collections examined 
here are rxM erx:u;Jh to give a goal. concept of the species. 
It is a perfectly goal. ~ related to lachnum 
clarrlestinum (Bull.) Fkl ., rut differs fran that species by 
its its longer, hairs \<lhich lack resin secretions at the 
tips, its shorter stipe arrl restricted substrate. It is a 
species \<lhich has a~y not been illustrated or 
redescribed since its original p.Jblication. '!here is a 
single subsequent report of it in the literature (Jackson 
1935) of a collection made by c . L. Shear near Inlet, NY in 
the 1\diron:l.ack region in 1934 . It was not reexamined, but 
there is no reason to do..lbt the report. A New Jersey 
collection by J.B.Ellis, Nov 1878, at NYS which bears the 
name Trichopeziza rnyricacea is misnamed. 

Solenopezia solenia (Peck) sacc. Syll. rung. 8: 477. 
1889. Figs . 14-17,29. 

Basionym: Peziza solenia Peck, Bull. B.lff . SOC. Nat . 
sci. 1: 70 . Jun 1873. 

=lachnella solenia (Peck) Seaver, N. Aner. Olp­
fun:Ji (:iJ1qlerculates). p. 260. 1951. 

=r:Bsyscyphus solenia (Peck) Dennis , I<£M Bull. 17: 
364 . 1963. 

-Belonidium solenia (Peck) Raitv., Scripta mycol. 1: 
50 . 1970 . 

l\pathecia up to 0 . 5 nrn cliam., scattered to densely 
gregarius on substrate, often amongst other fun:Ji, very 
deep ~. urceolate or soleniform, often slightly 
constricted at the JOCJUt.h, height usually equal to or longer 
than cliam., shape not changing significatly on drying, 
sessile, narrowed at the base to a small point of 
attachment, externally dark brown to almost black, 
saret:ilres with a purple tint, with a \<lhite fringe of hairs 
at the margin. Disc deeply concave, \<lhite to cream. Ectal 
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Figs. 14-17. Solerppezia solenia (Holotype) . 14. ascus, 
para{Xlysis and ascospores. 15. Excipular hairs . 16. 
excipular surface. 17 . Marginal hairs . 
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Exl:::ipllum thin, rar>;ing fran textua amuJ.aris near the base 
to short-celled textura orismatica near the margin, 
calpOSed of brown, slightly thick-walled, cells, roughened 
on the exposed surfaoe. Medul.lazy excip.llum hyaline 
Textura prismatica cx:rrpased of thin-walled, elorgate cells. 
Hairs of t1«> types, excipllar arxi marginal, excipllar hairs 
up to 100 11m long, usually 40-60 11m. clavate, 3.D-4.5 11m 
below, expanding to 4.5-6.0 11m above, usually curved, 
closely septate with septa formirg very short cells which 
are often no longer than they are wide in the swollen, 
upper portion of the hair, outer walls slightly constricted 
at the septa, thick-walled with what a~ to be an inner 
wall layer up to 2. 5 11m thick which reduces the cell ltnnen 
to less than half the hair width, brown below becaning 
hyaline in the swollen upper portion, with pigmented 
contents which may release a violaceous pigment in 3% KOH, 
externally smJOth or with a very few concolorous granules. 
Mav;Jinal hairs usually ca . 4 OIJJ!l X 4-6 IJJ!l, cylindric 
clavate , closely septate, thin-walled, hyaline, externally 
=vered in the lower portion with minute , regular granules 
up to 1 11m diam , the upper portions nearly smJOth but with 
irregularly-shaped particles up to 2 11m diam. Asci (62-
)70-85(-95) X 7 . 0- 9 . 5 IJJ!l, cylindrical with slightly =nical 
apex, tapered a t the base , usually subtended by a crozier , 
pore clearly evident even in unstained material, blue in 
IKI, 8-spored, spores filling the entire ascus to within a 
few 11m of the basal septum when mature . spares (12 . 5-) 14-
17 x 3.o-3.5 11m. fusiform elliptic, slightly broader in the 
upper portion, straight or slightly curved, usually non­
septate but occasionally 1-3-septate, containing 2- 4 
5Ii>erical inclusions, hyaline, smJOth. ~ 2-3 11m 
in diam., cylindrical with narrowly clavate tips, not 
superoeeding the asci by IOClre than a few microns. 

Type: U.S .A., NY, Schuyler OJ., Watkins Glen, "on dead 
stems of Eupatoril.nn ageratoides in damp, shaded plaoes" Sep 
1871, C.H.Peck (holotype NYS; isotypes sent to NY, K & CUP­
D). 'Ihe holotype consists of abc>J:t 20 pes on stem with a 
total of IOClre than 150 apothecia. 'Ihe packet also contains 
2 small drawings by Peck of microsc:cpic detail 

Hosts: Eupatoritun maculattun L. ( =]; . p.u:p.rreum var . 
maculattunl; ];. ~ HcA.ltt . (=]; . ageratoides L.f . ). Peck 
(1878) states that had only seen the fungus on ]; . 
ageratoides arxi never on ];. maculattun, but it has 
subsequently been =llected several ti1res on the latter 
species. Apothecia foun:l on previous years' stems lying in 
IOClist areas. 
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Range: So far known only fran a f<M collections fran 
widespread regions of N<M York. 

Spec:ilrens examined : U. S . A. , New York, (see type) ; 
Ulster Co . , Big Irdian, "catskill Mts. " , on &;. ageratoides , 
C. H.Peck, 5ep 1877 (N'lS) also distributed as J . B.Ellis, 
North Alrer . F\ln;Ji #384 (N'lS) , as F .de 'Ihiimen , My=th. Univ. 
1114 (N'lS) and in Clinton Herbaril.nn sheet 44893 (RJF) ; 
Essex CO., Newoc::rrb, on ~. p.n:t:Ureum, H. O.Hcuse, 1115, 14 
sep 1925 (as lBsyscyctla leucostara Relnn) (N'lS); Herkilner 
Co. , swanp 1 rni S of Cedarville, on EupatorilDll maculatum, 
10 Sep 1970, Haines 1509, S.J. Srnith & K.P.CUmont (N'lS); 
Herkilner Co. , cedar grove 1 rni s of Jordanville, on 
EupatorilDll maculat\.Dll, 10 5ep 1970, Haines 1517, S.J.Srnith & 
K. P.D..nnont (N'lS); Schuyler Co., Hendershot Gulf near 
Alpine, on Eupatorium maculatlDll, 19 Sep 1970, Haines 1551 
on Peck Foray (N'lS) ; Schuyler Co., Arnot Forest canp SW of 
I thaca , on Eupatorium, 20 Sep 1970 , Haines 1563 on Peck 
Foray (N'lS) ; W.R.Gerard (no collection data, but probably 
Poughkeepsie, N<M York ca. 1860) on Eupatorium sp. aJP-{) 

81- 40 as Peziza eupatorii Schw. ; USSR, Sakhalin Island, 
Kuznetsovo , 12 Sep 1979, A. KoHan (TAA 112768) . 

Discussion: Despite the fact that only a f<M 
collections o f the fungus are known, it is a well known and 
well aooepted taxon. 'Ihe collection fran Sakhalin Island, 
which was kinkly sent to the author by Dr. Raitviir, is 
geograpU.cally far reii'OVed fran the other spec:ilrens known 
to the author, but it is identical in all other respects to 
the N<M York Material. 'Ihe species has been described and 
i llustrated by Peck (1873 , 1878), Seaver (1951), Dennis 
(1963) and Raitviir (1973) . 5aocardo included i t along with 
seven others in a n£M genus, Solenopezia. 'Ihe genus was 
apparently based on the sessile nature of the fruiting 
bodies and their two-celled spores. 'Ihose characters are 
not enough to hold 5aocardo ' s species together, but after 
Nannfeldt (1932) redefined the genus and lectotypified it 
with § . solenia, i t has been a=epted by most workers at 
least as a nonotypic genus. 

calycella suboc:hracea (Cooke & Peck) Dennis, Kew Bull. 
17 : 366 . 1963. 

Basionym: Peziza subochracea Cooke & Peck, 
Grevillea 1: 6. 1872 (as Peziza (Dasyscypha) 
subochracea) • 

=rrichopeziza subochracea (Cooke & Peck) sacc., 
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Syll. Fung. 8:408. 1889. 
=I..achnella suboc:hracea (COOke & Peck} Seaver, N. 

1\rrer . eup-furqi ( :i.noperculates} p . 251. 1951. 
=J:asyscyJ::hus subodu:aceus (COOke & Peck} '!hind & 

Singh, J . In:tian Bot. soc. 40: 304. 1961. 

Type: U.S.A., NY , "l\diron:lack Mts. " on dead stems of 
Rubus odoratus , Aug . , c. H. Peck (holotype K, sent from 
Peck to COOke 25 Aug 1871 as #93; isotype NYS without 
rnnnber; duplicate sent to NY in 1935; also in CUP-D). The 
isotype collection at NYS contains about 20 sections of 
cane ard several hurdred apothecia in good, mature 
condition. 

Discussion: The type of this species was reexamined 
ard illustrated by Dennis (1963 } ard was foond to be, not 
Hyaloscyphaceous, rut a typical calycella as that genus was 
interpereted at that time . Spooner (pers. cx:mn.} has 
pointed out that this prcbably belongs in the genus 
Bisporglla, rut no transfer will be made at this time. 
Reports fran In:tia appear to be erroneous. The collection 
on which the first In:tian report ard transfer of the 
species to J:asyscyJ::hus was based is not conspecific with 
the type ard has subsequently been described as a new 
species of Dasyscydlus, ]). thindii Shar!ra , Bibl. Mycol. 91: 
115. 1983. [-Iachntnn thindii (Shanna} Shar!ra]. Only two 
authentic collections are kown, the second, aside fran the 
type , being another Peck gathering fran Lower Ausable , 
l\diron:lack Mts., Jul (NYS}. 

Iachnum sulchurellum (Peck} Raitv. , Folia Crypt . Estonica 
20: 2. 1986. Figs . 20,21,27. 

Basionyrn: Peziza sulchurella Peck, Annual Rep. New 
York state Joh.ls.30: 59. Sep 1878 (as Feziza 
(Dasyscypha} sulchurella] 

=Atractobolus sulOOurellus (Peck} o. Kuntze , Rev. 
Gen . Plant . 3 : 445. 1898 . 

= Incrucipulum sulphurellum (Peck} Baral & 
Krieglesteiner, Beih. z. Mykol. 6: 72. 1985. 

=Feziza crucifera Phill., Gard. Cllron. N. s. 10: 378. 
Sep 28 ' 1878 . 

-Dasyscydla crucifera (Rrill.} Sacc . Syll. Fung. 8: 
440. 1889 . 

=1\tractobolus cruciferus (Rrill.} 0. Kuntze , Rev . 
Gen. Plant. 3: 445. 1898. 

=Iac:hnum cruciferum (Rrill.} Nannf. , Trans. Brit. 
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\ 

Figs . 18-21. Iachnum myricaoea (Holotype). 18. I.orq aro. 
short hairs . 19 . Asals, ascaspores arxl paraphysis . 
Iachnum sul!lhurelltnn (Holotype). 20. Asals, ascaspores , 
paraphysis am hair. 21. crystal. 
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My=l. s=. 20: 194. 1936. 

Apat:hecia up to 0.4 mm diam., scattered on the 
substrate , shallow cup-shaped, COilered with hairs, with 
flat, =n=lorous disc when mature an:l. noist, closing to 
deep cup-shaped with disc I1'0StJ. y OOscured by infolding 
margin when dry, pale yellow tlu:'ooghout when fresh, 
bec:c:rning white with an orarqe ochraceo.JS disc when dried, 
stipitate . Stipe equal to diam. of disc, =n=lorous, 
COilered with crystal-caRJ!ld hairs which may be seen with a 
good quality hand lens. Ectal E><cipulum hyaline textura 
prismatica, of slightly thick~led, inflated brick-shaped 
or cuboid cells up to 9 X 12 j.all. Individual cells are nore 
distict when vi......OO in squash m::m~ts than in JOOst 
Hyal<JSCYfhaceae. Hairs up to 120 j.an lorq, usually 50-80 X 
4-7 j.all, cylindrical or slightly tapered toward the base, 
sorret:imas with swollen apex, rigid, straight, thick~led 
with thick septa forming catparatively short cells 5-10 j.an 
long, COilered with very fine granules t:hrulgha.lt or 
occasionally alnost smooth, often caRJEld with =nspicuous, 
regular, flattened, easily crushed tetrahedral crystals ca. 
10 j.all across, which do not dissolve quickly in 3% l«JH . 
'Ihi.nner-walled, strongly granulate hairs lacking crystals 
are also present in nost specimens . Asci 30-35 X 3-4 j.an , 

cylindrical with a short tapered base withoot =nspicuous 
croziers an:l. a hemi~ical apex with a small pore plug 
which turns dark blue in na withoot l«JH pretreatment, a­
spored. Spores (6-)7-8(- 8.5) X 1.2-1.8 (-2.0) j.all, narrowly 
fusiform, slightly larger in the upper portion, straight, 
non-septate. J?a.raptyses 3.0-5 . 5 by up to 30 j.an lorqer than 
the asci in the hymenil.D11, definitely lanceolate with sharp 
tips. 

'IYpe: U.S.A., New York, l\di.ron:lack region, Essex Co . , 
dead stems of ~ 91!Jg . Fran here there is a small 
descrepancy in the exact locality. Pecks' notebook for 
1876 gives the locality as "lake Jiimly"' rut the only 
original specinen which is labeled as the type gives "lake 
Sallie" (an a~t misspelling of lake Sally) as the 
locality. '!his is a minor point since the two lakes are 
less than a mile apart in Essex ca.mty in the central 
Adi.ron:lacks. Both lakes were listed in his =llecting 
intinerary only once, an:l. that was for AugUst of 187 6 . 'Ihe 
type =llection is now in two portions with the same label 
information. It was c:amon practise for Peck to split his 
larger =llections into "herbaril.D11 material" an:l. "study 
material" an:l. nost of the =llections were reasserrl:>led by 
subsequent curators. 'Ihe two portions will be treated here 
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as tile same cx:>llection. The portion in tile packet =ntains 
Pecks original label arrl abCA.rt: 20 small twig fragrrents. 
'llle otller portion, ro.~ in a later lx>x with a later label, 
cx:>ntains 7 larger stem fragrrents. Both cx:>llections cx:>ntain 
ll\lltlerC1.JS apothecia, but m:JSt of them are past maturity arrl 
do not revive well in microscopic preparations. Another 
small portion is in tile rurand herbaritnn OJP-D, arrl there 
is a record of anotller portion being sent to Rrill ips . 

Host: Twigs of MVrica ~which retain tileir bark arrl 
leaves. 

Range: Known fran canada, U.S.A., British Isles arrl 
Sweden. It is possibly thro.Jghart: the range of its host. 

SPecimens Examined: British Isles, North Wales, on 
~ ~' W.Rrillips, (a~ isotype, NYS); U.S.A. , 
NY , (see type); Warren co., Bolton I.an:iing, Skye Farm 
C<mq:ls, Sherman Porrl, on ~ ~. 25 Aug 1971, Haines 
1829, S.J. Smith & G.5anuels (NYS); Warren CO., Pack 
Experimental Forest, on Myrica !E!!g, 25 Sep 1971, Haines 
1927, Peck Foray (NYS); warren co., Pack Experimental 
Forest, on Myrica ~. 6 Jul 1972 Haines 2288 & 2300 
(NYS) ; Franklin CO., lake Clear Girl Sccut canp, on ~ 
~' 15 Aug 1974 Haines 2720 & R.Fogel (NYS); Warren CO., 
Pack Experimental Forest, on ~ ~. 22 Jun 1978, 
Haines 3317 (NYS); Hamilton co., lx>g 1 mi s of Speculator, 
on~~' 2 Jul 1980, J.H. & Emily Haines 3490 (NYS); 
Warren co., Pack Experimental Forest, on ~ ~. 11 
Sep 1982, Haines 3563 Peck Foray (NYS); Hamilton CO., t.cMn 
of I..on;J lake, Southern Raquette lake, Silver Beach, on 
~ ~. 7 Sep 1986, Haines 3920 & 3934 Peck Foray 
(NYS); Franklin co., near art:let of stony creek Pond, 
corey's, on Myrica ~. 3 Jul 1988 Haines j4059 (NYS); 
same as preceeding but 18 Jul 1988 Haines #4070 (NYS) ; 
Essex CO., t.cMn of North Elba, W bank of Olubb River near 
the start of the Northville-Placid trail, on~ ~. 
18 Jul 1988, Haines 4081 (NYS); Warren CO . , Burnt Pond, 
elevation ca. 950 ft., on ~ ~. 9 Jul 1971, 
S .J.Smith 46427, E.C.Ogden & P.Walker (NYS). 

Diso.Jssion: 'Ibis species is, so far, kn::Mn only from 
~ 9l!!g arrl is :imnediately recx:>gnizeable by its short­
celled, thick-walled hairs tiwed with tetrahedral crystals 
of calcitnn oxalate. It has sare features in c::amon with 
lachntnn biro lor, arrl tile genus Incrucip.lltnn Baral is 
available for those who choose to rerognize it as distinct 
from lachntnn. 
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the history of this taxon is =ntusirg, arrl the puzzle 
of INho published it first remains to this day. It was 
first =llected by Peck, August 1876 arrl was included in 
his notebook arrl report for that year. the next mention of 
the species is another entry in his notebook when he 
included a specimen of "Peziza sulOOureJ.la Pk." in a 
package sent to William Fhillips on January 23, 1877 . A 
f<M nvnths later in Jure 1878, Rlillips =llected the same 
species on the same substrate, MVrica g;gg, in North wales 
1::ut gave it a new name, Peziza (fBsyscypha) crucifera 
Fhillips arrl sent a short note descr:ibirg it as new to the 
Gardeners Olronicle, all lolhile Peck's species was in the 
slow process of publication with his annual report . Peck's 
report was finally published saootilre in Septeni:ler of 1878 
(Petersen 1980) , arrl Rlillips note on September 28 of 1878. 
In all likelihood, Pecks Peziza sulllhurella has priority 
arrl it will be treated that way here . 

cesyscyt:hella sulttlllri=lor (Peck), Haines, caliJ. n:N. 

Figs. 22 , 23. 
Basionym: Dasvscypha sulllhuri=lor Peck, NEM York 

state MUs. Bull. 157: 25. 19U. 
=Ctasyscychella cinnam::lTea Raitv. Eesti NSV Tead. 

Akad., Biol. 26: 31. 1977. 

l\pothecia up to 2.5 mn diam., scattered on substrate, 
shallow cup-shaped to salvifonn, short stipitate, covered 
with sul~ur yellow hairs when fresh, becaning buff with 
dark adherirg matter when dry, margins infoldirg when dry, 
l::ut not so nuch as to cover the disc. Disc apricot-=lored 
when dry. E>ccip.Jlum textura amul.aris CXJTposed of thin­
walled, inflated cells up to 10 X 25 J.llll. Hairs up to 125 
J.llll lorg by 2.D-3.0 J.llll, of the "nivea" type, slightly 
enlarged, often refractive arrl smooth abave, narra;ed arrl 
=arsely granulate in the middle arrl wider, septate arrl 
fine granulate at the base, hyaline but exudin;J" a faint 
vinaoecus pigment in 3% I«JH. Asci 55-75 X 4.5-5.5 J.llll, 
cylindrical, with slightly tapered base lackirg =nspicuous 
=ziers arrl a hemi~erical apex with a pore. Spores (8-) 
9-11 (-U.S) X 2 .D-2.8 J.llll, fusiform-ellipsoid, curved, 
occasionally 1-septate, often slightly thick-walled. 
~ definitely filifonn with roonded tips, 1.5-2.5 
J.llll diam. , not superceed.in:J the asci in length, occasionally 
branched. 
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Figs. 22-25. Dasyscytilella sulphurimlor (Holotype) . 22. 
Ascus, ascospores ani ~ysis. 23. Hair. Amicodisca 
viridicana (Holotype) • 24. Ascus, ascospores ani 
para~ysis. 25. Hair. 
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Type: U.S.A., New York, Oneida CO., Remsen, on 
decaying wood of black ash, ~ ~ Marsh. , Aug. 
1911, c. H. Peck (holotype NYS) . 'Ihe holotype collection 
consists of ca 20 carved off chips of wood, and more than 
200 mature apothecia, many of which are dislcxiged and lying 
loose in the box. 

Host: Fraxinus, and possibly other partially decayed 
hanlwoods . In the specimens examined by the author, the 
wood is decorticated and decayed away in cavities with 
soun:l wood underneath. 

Range: So far, knc:Mn only from New York and 
Pennsylvania . 

Specimens Examined: U. S . A. , New York, (see type); 
Pennsylvania, west Chester, E.H.J . & G. #390 (holotype of 
!Bsyscyphella ci.nnananea NY; isotype aJP-0) • 

Discussion: 'Ibis large species of Dasyscyphella is 
distinguished by its yellow color when fresh which turns 
grey- ruff with adhering dark resin particles when dry, 
comparatively large spores and asci and filiform 
para);tlyses . Examination of the type of the recently 
described !). cinnam:Jrnea Raitv . has shown the two to be 
identical . It differs fran !). drvina (Karst . ) Raitv . in 
its shorter stipe, stc:uter cup and in having dark resin 
granules adhering to the hairs when dry, and fran !). nivea 
in its larger spores and total lack of yellow-<>range 
pigment when dry. 

lachnella tiliae (Peck) Dank ap..rl Singer, Lilloa 22: 245. 
1951. 

!Bsionym: Peziza tiliae Peck, Annual Rep. New York 
state Mus. 24: 96. 1872. 

=Trich<XJeziza tiliae (Peck) sacc., syll. F\mg. 8 : 
428 . 1889. 
~ tiliae (Peck) Cooke, Grevillea 20: 9. 

1891. 

As M. C. Cooke ]Xlinted out, this fungus is not a 
discanycete as Peck thcA.>:Jht, rut a basidianycete. Peck did 
not describe any microscq>ic details, rut he carpared the 
fungus to Peziza bicolor . It is fully described and 
illustrated by Reid (1963) . It is, perllaps, ironic that 
Peck made the same mistake on the very same page of his 
annual re]X>rt when he described a new genus and species, 



348 

Figs. 26-29 . 26. I.achnum capitatum, holotype, apothecial 
margin with hairs tiwed with irregular crystal masses. 
27. I.achnum sul@rel.lum, JHH 4081, apothecial margin with 
hairs tiwed with tetrahedral crystals. 28 . ~ 
distincta, holotype, excip.J].ar surface. 29 . Solenopezia 
solenia, holotype, excip.J].ar surface with hairs . Bar 
equals lO)lm. 
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Nodularia balsamiex>la, with asci when his specilllen was 
referable to the basidianyoete genus AleurodisaJS. 'lhe 
holotype of Peziza tiliae is at NYS arxl is labeled as bein:J 
ex>llected in ~ille. ~ille is a small tc.vn 
- of Albany, NY ro.~ known as Altam::>nt arxl despite the 
fact that it is described as be:ln:J in the Helderberg 
Mountains , it is at a relatively low elevation. 'lhere is a 
reex>rd of a duplicate ex>llection be:ln:J sent to M. c. CCX>ke 
as specilllen #366 on 28 Jan 1875. 

Cistella grevillei (Berk.) P. Raschle, Nova HErlwigia 30: 
659. 1978. 

Basionym: Peziza grevillei Berk., Erql. Flora 
5 (II) : 198. 1837. 

=Peziza urticina Peck, Annual Rep. New York state !otls. 
32 : 46 . 1880. 

Apothecia up to .4 11111 diarn., cup-shaped, becaning 
SIX>erical with the disc OCJlllletely OOscured by the 
infoldin:J margin when dry, narrowed to a small base, 
exterior of cup partially COIIered with hairs which appear 
as white rreally patches, faint, vertical striations appear 
with shrinkage on sane dried specilllens, whitish when fresh, 
darkening to yellow-ruff when dry. Excipll\B distinct, 
thin-walled, hyaline textura argularis. Hairs up to 40 )J1rt 

long by 3-7 )J!rt, clavate, with enlarged apical cell , thin­
walled, 1-3 septate, tu.lghened with fine granulations on 
the apical cell only. Asci 45-50 X 4.5-5.5 )J!rt, cylindrical 
with a short, tapered base often subtended by a crozier, 
and a slightly tapered apex with a minute rut distinct 
pore, 8-spored. spores 11.o- 12.5 X 2.0-2 . 5 )J!rt, elongate­
ellipsoid, ron-septate, hyaline. ParaP-.yses al.Jrost 
cylindrical with a slightly lanceolate, blunt tip up to 2.0 
!J1rt wide and up to 10 )J1rt longer than the asci in the 
hymenitnn. 

Type: u.s.A., New York, catskill Mountains, probably 
Ulster county as that is the only catskill cnmty n-entioned 
in list of =ties Peck visited in 1878, dead sterns of 
nettle, Urtica canadensis [=Laoortea canadensis (L.) Gaud. 
ex Freyc.], Jul 1878, C. H. Peck (NYS); Isotype at aJP-0. 
'lhere is a reex>rd of a portion be:ln:J sent to NY in 1935. 
'lhe ho1otype ex>llection CX>llSists of ca 30 pes of herbaceous 
stem. In total there are several hundreds of apothecia. 

Host : Usually foond on Urnbelliferae and Urticaceae, 
known fran Heraclemn; Urtica; ~; also Aderpstyles. 
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Range: CCI!m:ln in l'>.lJ:qle, Western U.s. A. , also 
reported fran rroi.a, Middle Asia an:l canada, rare in the 
Eastern U.S.A. 

Specimens Examined: U.S .A., New York, (see type); 
WashinJton, Gray's Harbor Co., Gray's Harbor City, on 
Heracleum lanatum 12 June 1966 JHH 395 (NYS) ; Kirq Co . , 
Seattle, Denny Park, on Urtica lvallii 17 May 1967 JHH 476. 

Discussion: Peck's 1'· urticina is a later synonym for 
Berkeley's 1'· qreyillei, a species which is a~y rare 
in the Eastern U.s .A. Peck' s specimen is the only one I 
have seen fran that region. It is distinquishe:l. fran other 
discanycetes on herbaClealS stars by its watery, light grey 
awearance when fresh an:l its short, granulate hairs. '!he 
generic disposition of this species has been difficult. It 
has most of the characters of Iachnum, rut in a reduced 
foil!l . Its stipe is reduced to a narrow point of 
attactnnent, its ~yses are nearly cylindrical rut 
retain a blunt lanceolate tip an:l its hairs are short, 
clavate an:l rcugh only in the apical cell. It fits in 
Cistella when that genus is aooepted in the broad sense, 
rut if Clavidisculum is accepted as distinct it can be 
placed there. 

Arnicodisca viridicoma (Peck) Haines OCJiiJ. rrN. Figs. 
24,25. 

Basionym: ~ viridicoma Peck, Annual Rep . New 
York State Mus. 31: 46. 1879 . [As Peziza 
(Dasysc:ypJae) yiridicomaJ =Iac!Jnella viridicoma 
(Peck) Seaver, North l\merican cup-fungi, p. 267. 
1951. 

=Trichopeziza viridicoma (Peck) sa=., Syll. tung. 
8 : 414. 1889 . 

Apathecia up to .4 1m1 in diam., scattered to 
gregarioos on undifferentiated, decorticated wood surfaces, 
shall"" to deep cup-shaped, sessile, externally black, 
COIIered, with greenish-yell"" hairs which becane olive­
b~ when dried, releasing faint olive yell"" pigment in 
KDH. ExcipJlum of hyaline, yell""ish or slightly olivaceoos 
~ orismatica to angularis, catpJSed of thin-walled 
cells up to 12 llm in the greatest dimension. Hairs up to 
100 llm long by 2 . o-3.5 llm in diam at the base tapering to 
aba.rt: 1 llm at the tip, straight, thin-walled, hyaline or 
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yell<Mish, septate, smooth or with a few loosely attached 
granules, Asci 55-65(-75) X 7 .5-ll(-14)1QD, clavate­
cylindrical with a narra<o~ base lacking croziers ani a 
=nical apex =nta:inin:J a large, =nspiCl.IOUS J+ pore ca. 
1.5 IQD in diam., 8-spored. Spares 12-16(-17 .5) X 3-5 IQD, 
clavate-ellipsoid, curved, occasionally 1-3-septate, 
usually with two large refractive inclusions, turning 
greenish bro1o111 with age after release fran the ascus. 
Paraphyses filiform, 1.0-1.5 IQD in diam. , not superceeding 
the asci in length, occasionally branched, hyaline, very 
t.hi.n;.>alled, flexti<X.lS. 

Type: U.S.A., New York, Rensselaer Co., Tc:M1 of 
Sanilake, on unidentified, partially decayed wood, August 
(no year re=rded), C.H.Peck (NYS) holotype; Portion of 
type at CUP-D. TI1e holotype =nsists of 3 pes of decayed 
wood attached to small portions of herl>arium sheet . Only 
the largest of the three now has any cbvioos fungus 
material. It has aboot 50 apothecia. 

Hosts: On partially decayed wood of Betula, Alnus 
~ani unidentified hardwoods. 

Rarge: Known fran the Northeastern U.S. ani Japan. It 
is prcbably I!I..ICh =re widespread but it has not been 
recognized or =llected fran elsewhere. 

Specilrens e><amined: U.S.A., New York (see type); 
Rensselaer Co . , Grafton State Park, on Betula, 12 J\D1 1980, 
Haines #3438 (NYS); Hamilton Co., l\di.rondack region, tCMn 
of IDrq lake, Raquette lake, canp Pine Knot, on ~ 
IY92§1!, 28 Jul 1987, Haines #3967, T.Baroni & rny=logy 
class (NYS); JAPAN, Honshu, Gunlna Pref., alorg the North 
shore of lake Marunima, on <ie=rticated log, R. P. Korf , 
FUngi of Japan, 7 Oct 1957 (aJP). 

Discussion: '!his pretty little disccmycete is 
distin;pished by its yell<M-green hairs, dark exciple, 
large asci ani spores ani narra<o~ paraiiJyses. It has rarely 
been =llected ani has awarentJ.y not been redescribed 
since its original p..lblication in 1877 . Until the recent 
p..lblication of lllni=disca by SVrcek (1987) there seemed to 
be no genus in which this species fitted canfortably. 
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A NEW TR JCHOCLAOIUM ISOLATED FROM SUBMERGED WOOD TEST BLOCKS 
IN A FRESHWATER STREAM 

by 

A. ROLDAN & M. HONRUB IA 

Oe pto. Bio l ogfa Vegeta l <Botani ca). Facultad de Biol ogfa . Univer sidad 
de Murcia. Campus de Espina r do. 30071 Murc ia. Spa in . 

Surrrnary : Tn choc ladium ange l i cum , a new demat i aceous hyphomycetes, 
i s descr1 bed 1n pur e cultur e from submerged wood test blocks 
in a freshwater stream . Differences between T. angeli c um and 
T. achr asporum ar e di scussed. 

Tri choc l adi um ange licum sp . nov. CFigs . 1- 2> 

Coloniae supr a agarum maltosum Cl't.l atrae, compac t ae, l enti ssime 
crescentes , re stric tae ; myce l i urn ae ri urn spar sum, gossypinum, 
gr i seum; ch lamydosporae brunneae , 7- 12 \.Jffi in diam., catenat ae 
ve l 1rregulariter aggregatae. Sporulatio atypica in culturi s 
agarosi s , sed typ i ca in cu lturis subaquaticis , post 5-6 dies, 
sub ve l surrrna aqua. Conidfophora ex hyphis vetust1s vel navi s 
ecrescent i a, subhya 1i na usque ad grf seo-brunnea, micro- usque 
ad semi macronema tosa et mononematosa, api cal ia vel l ater ali a , 
usque ad 75 x 3.5- 5. 5 ~m. Cellulae conidiogenae apicales vel 
laterales, mono- vel po l ybla st ic ae, 4-17 x 2.5- 5. 5 vm . Conidia 
so l itaria, r ar o bina, ac r ogena , r ar o pl e urogena, c r assit uni cata, 
glabra; cell ula ba sa li s hyalina, obcon t co- truncata, 3- 12 x 2 .5-4.5 
\)m; cell ul a ceter ae C3- 5> inflatae, subhya l inae e t vac uol atae , 
t yp ice auctae ad apicem versusi cellula apic al i s globosa ve l 
e1 11pso1 dea ; coni dia Cc um cellu la basa lt > 25-47 x 7.5-12 lJffi. 
Disjunc ti o rhexo lytica. Germinatio in agaro ma ltose cum antibioticis 
t a rd isstma , fil amen tum ge r mtnale e base con tdti ec r escens , sed 
s aepe mox periit. 

Etym: named ; n gratefu 1 ho nour of Dr. Ma Ange 1 es Pui g , of th i s 
Uni 'o'er s i t y . 

Colony <l'J. MAl black , compac t, gr owt h r es tri c t ed and very s l ow 
C0.6 em diam./3 months>, aeria l mycelium s parse , cottony , greyi sh, 
chlamydospor es brown, 7- 12 lJm d1am., c at enate or 1n irregular 
groups. Sporulation at ypi cal on agar, but abundant and typica l 
when colony pieces are submerged in sterile disti l led standing 
water f or 5- 6 days, underwater and at the s ur face. Con1d1ophores 
direc t ly on o ld hyphae on the cu t su r faces or on new fast - growing 
hyphae, subhya line to grey ish- br own , mic r o- t o semimacr onematous 
and then mononematous , apica l or l ate r a l, up t o 75 x 3.5- 5. 5 
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Fig. 1.- Trl chocladlum ange l l cum I n pur e cu l tur e (holo t ype l. 

A- G, conldiopho res . H-P , detached coni dia . Bar .. 30 l)m. 
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Fig . 2 .- Trichoc l adium angelicum. A-F , coni di ophore s and de t ached 
conidi a from pure cuI tu r e Cho I otype). G-K , detached con i dia on 
natura 11 y co 1 oni zed wood . <Lac tofuchs in mo unt s l. A, accor di ng 
to sca l e · a- • SO l)m. Rest , acco r di ng to scale - b- .. 20 l)m. 
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tJm. Conidfogenous cells apical or la teral, mono- or pol yb lasti c, 
4-17 x 2.5-5.5 tJm. Conidh so litary, rarely paired, aerogenous, 
rarely pleurogenous , walls thi ck and smooth, basal cell Crema i ns 
of separating ce 11 > hya 11 ne, obconico- truncat e , 3- 12 x 2. S-4. 5 
lolmi the remaining 3-5 ce ll s swo llen, sub hya ltne and highl y vacuolate, 
typica 11 y larger towards the apex , apica 1 ce 11 regu 1 ar ly g 1 obese 
to ellipsoid; conidia Cincludtng basa l cell ) 25-47 x 7.5-12 !)m . 
Secess ton rhexo lyt 1 c . Gennt nation after fa il t ng or on ma 1 t - agar 
with antibiotics very s l ow , germ tube basal, gr owing through 
scar , reaching 75 1.1m 1 n 5 days, then often 1 nterrupt i ng growth . 

~~~~s 7,"0~~: ; ~: :~r ~~~! ~~:0 ~~~~er~usb,me;t9tcdan:~~u ~~!; n ~~0~. f~~ 1 d~~ ~ 
March 1988 <MA FUNGI 21517> ho1otype ex MUS : AR 9875 1sotype . 

Although repeatedly isolated, onl y one culture was es tab li s hed , 
due to poor coni dia l ge r mina tion. Both conidfogenesis and conid ia l 
morphology of th is fungus fit those of Trf choc ladfum Har z . The 
nearest s pecies t s Trtchoc l ad ium achrasporum (Meyers & Moore) 
Dixon in Shearer & Crane <1971 >, a marine fungu s first descri bed 
as Culcitalna achraspora Meyers & Moor e C196Q), which produces 
s po r~n ~ohlmeyer & Kohlmeyer <1979 > accept its 
reallocat i on fn Tri chocladfum because the degree of conidiophore 
aggregat i on i s not quite that of a sporodochfum. They describe 
the conidia as obpyr iform and strongly pigmented . Ell is C1976> 
retains Cul cital na Meyer s & Moore and il l us tr ates conidia si mil ar 
to ours.~ darker. Its teleomorph i s the marine ascomyce t e 
Hi! l osphaeri a med i osetiger a Cribb & Cri bb <Shear e r & Crane , 1977>. 

i~~~~~c l~~~~d\a ant~h\~chum ar:H:;;fforf;o~n T the acr;:;:r0~,u m wt~~ ~~;~~~ 
septal constri c ti ons and l ack ing da r k pigmenta t ion. Furthe rmo re, 
the two f ungi are known from ve ry different habitats , the type 
local ity of T. ange11 c um being a ha r d wa ter mountain s tream <800 
msm . ). 

We s hou 1 d like to ~hank Or. E. De sea 1 s for Eng 1 ish translat i on 
and Or. L. Marvanova for kind ly providing the lat i n diagnos i s. 
We ar e a l so indeb t ed to Or. P.M. Kirk fo r hi s conrnents on the 
1 dent tty of T. ange 1i c um . 
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SUM M ARY 

A nc:w ~~' •n the J(I'IIU .'W'u,llmpor• u descnbcd and ithuuattd, Tbt fu 11Ju5 was 
iwlat<rd h om c~rndlo uromorphk fo•cll in Bruil. and ba\ formed m)·m nhita.) ..-ith 

arbu.Kula and hypha! eo11J. but ~~>1\hout \UKics.. in poe rulturc wid1 corn. )Orpum. 

C•}Gtlus. and /kll(lrliui4 , 

INTRODUCTION 

Investigations into the End ogonaceae of the Cc:rrado Rc~,;io n of Brazil have b«n 
carried out in ordtr to isolate: m)'Corrhizal fungi that may be: usefu l in tropical 
agricultural systems by increasing nutrient uptake of crop plants (Diederichs. 
unpublished). Among spores found in soil sam ples coll~ted from the root zone of 
wild pineapple, Ananw comruw (L.) Merr .. was an undescribed member of the 
genus SrutPIIospora, which wassuccessfull)' establishcd in pot culturt: with Z"' mays 
l ., Cajanw cajon (l.) Millsp .• Sorghum bt'color (l.) Moench., and Brachiuria 
Juumbrms (Stapf.). The species ha.s un usuall)' large spores and a promi nent 
germination shield . Because of the latter feature, it is given the name Scut~flospora 
scuta/a sp. nO\'. Descriptions ofcolor(Anon. 1969) are from fresh spores immersed in 
water and viewed with tungsten lighting under a dissecting microscope nt up to SOX 
magnificat ion. Other details arc described from spores mounted under a compou nd 
microscope at magnilications of up to 2000X with bright lield illumination or 
Nomarski differential in1cr£crenct contr:u:t. Wall structure descript ions: fo llow the 
sta ndardizations of Walker {1983, 1986) and Mon on ( 1986). 

SCUTEI,LOS PORA SCUTATA WaU:eret Diederichs sp. nov. (figures I&. 2) 

SporuP in solo singillatim lat~raUtPr vp/ raw t~rminulitrr in crl/ula brunnea 
bulbiformp st~rwnsoriforml' Plformatap, globosal', Sllhg!Dbosa~ w l raro ovoideae, 
)50-667 X )50-713 ~Jm, juventutt hyaliiiDP at qut> diaphtmu~. post~u opaaue, 
sord{dal' alb/dol' vPI olivacpo-bubulinaP. 
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Tunit·a sp orarum HX in lllrmis duo bus (A f' l B) \'d trib11s (A, 8 t'l C). Tt4rma A 111nit'a 
I f'.'OC'ma. hyalino, IDI.'\'i, 0.1·0.8 #J nl t:TtJ:UO, ad lllnir:am 1 intrriorum sordidt' ulbidam 
,...,, oll\•ur:t>o·bllbalinom, 3.4-16.7 ~~~~ r:rassam arnf' adhnrmi. Ubi tunit'ot' sporarttm 
in wrmis duabus. wrma 8 wnltis quowr (1-6): tunica J nJiiucta, 1.3-8.4 ~m rruuu, 
cum tunica 4 tenui. mr:mbranaua, 0.1·0.8 ll"' crassa laxt co nSt'U:iata: wnira 5 
rorlar~>n. 1.1-8.2 ll"' crassa. ad umicam 6 amorpham. 0.1-0.5 pm crussum urrlt' 
utlhui!Tf'fiS. Ubi tunica/!' sporumm in turmis tribttS, wrmn II ttmiris J (rorlnrl'a) t't 4 
(mt'mhranm·ea), turma C 11miris 5 (coriau a) N6 (umurrJha). 

Sculllm gt'rminationis compltxwn, u vult' ,.t'l cor~lutum , cu)'IUm'mll , nmltilobutum. 
140-Jl J x 108·101 pm . Ct'llula smptnso riformis 91· 115 x 47- 100 p m. Cl'llular 
auxiliarr$porp lryrio1.',/a('\'I.'S vel nodosar, 17-55 .~ 15-45 pm. 4-15 urc·trfusdmlutaP ;, 
hypha tortuosu. brmmro. 5· 11.5 ~m anua. 

SrOR ES borne singly in rhc soil lnrernlly( rarely subrerminnlly) on a brown pyrifo rm 
suspensor-like cell, globoJ>c to subg\obosc (rarely ovoid ), 350-667 x 350-713 ~m 
(mean (n =53) 532 x 530~m . J hyaline and trnnsparcnr with vacuolurconu:nts whe n 
young. later becoming opaque. dirty white to olivaccous buff. 

~iJUrl'll'ull stmi'l llff(Fig. l) ofsix walls( l-6) inrwo orthrccg roups(A & RorA , R& 
C). Group A with a hyaline. smoorh. outcrmosr unit wall {!). 0.1-0.8 ~o~m thi~.:k. tishrly 
adherent tO a din y-while 10 ol ivaceous buff laminated wall (2). 3.4-16.7 ~o~ m !hick . 
When in two groups. Group R consisting of four walls (3-6). Wall 3 coriaceous. 
2.3·8.4 ~o~m th ick, loosely associated wi1h a lhin membranous ~on ll (4), O.l-0.8 ,..m 
I hick . Wal\5, coriaccous, 2.2-8.2pm I hick tighrly adherent to an amorphous wall(6). 
0.2-0.5 p m thick when not heavily crushed in an acidic mount ant . When in three 
groups, Group Bof thc loosely associated walls) (coriaceous) and 4 (membranous) 
and Group C of the tightly adherent walls 5 (coriaceous) and 6 (amorphous). 

GerminUiiun shit-lei t·umpfl..r, ci rcular to ova l or heart-shaped , chc:stnut-brown , 
multi-lohed , 240~323 x 208-302 ~m. present in wall Group 8 ur :llmusr all maru re 
spores. Germination sh ield in lntcral view appea ring to form compartmcnrs be! ween 
wall groups. 

Su.tru•nsor-likt."C'l'/1(92-125 x 47- 100) ~m) produced term inal\)' On an o ften rccun·cd, 
sparsely se ptate. brown subtcndi ng hypha up to 400 pm long: wall of suspensor-like 
cell 1-5 ~o~ m rhick distally. thickening to 3-12 ~m ncar the spore base: bean ng one or 
more stout. peg-li ke hypha\ protrusions 2.5-17.5 ~m long and 2.5-15 pm broad . 

h J ul'f I Sr u ltll(fJpt'JI " J<u/11/11 . 11. lntat't lJ)Ores 111 to""' mll&n ifK'<~tion. The CoMpiwous fll'ml tn.atton 
•h>dd• arc cv>dcnt nn ml»t ;tp::c•meRJ. 8. An intDCI ~ pore s h o~~o·in & ,.:rmin11tion ~ hie Ids (pt in ' il.k ··~w. 

The •pu•c I) au;ochcd li terally to the w•rr-n~ r-h • c "l l 1n th" •r«tmcn. C. In this specimen, ""hith h;u 
to. t ib a lol~ pcnw•·lil e .:ell. the ~1 min ~tion ) hj(ld e•n be !ottn at tiK kft, ll. 'I he th~ ""-allarou~ (II . H 
and C) un bt' duttngui!oho:d in th ia nu..IKd arure. E. Plln ,.;c.,. of the ~rm1natton )h~ld on " "" b. 
•ll~nu:uin& tbt eompln infolding at the~~'· Sc•~ral),'i:lm tvbc iniual~ can be .ec:n. '"'o of "hich are 
u ro.,.N. F. ~llltls oflll\'tlllin.ation 1hkkl (p ) ~ho .,.,in.J walb4, 5 and 6 tnumkrcd). Thr appcanr.n« •n 
illletll \'1CW 1t0hel'f the Shield nii"H liiOUnd tilt ptrimcte l Of th\' lport ~~·~· the imptC).)iuft o( 

c:nml'-"nm'-n'"" ' "' ton( lt all l977). G. Dc:tall oft he sut,.-.lb rc•~.alcd byerushin.cthe spor"' W.al~) .and 
4 arctoah tl~ . .. uM:r~nt.andnnnotlltdi~I I IIJII IJhed tnd•Vldu.a lly at thll 11111Jnir.cat ion. H A clutter or lhr 
~ u.\ili.ary ('Cit~ ptodvmJ b)· th i• run1u~ 
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Auxiliaryulls(ormed in the soil, red -brown, 17-55 x 15-45 #-lffi . borne in tight clum:rs 
of 4-25 on coiled, brown hyphae 5- 12 .5 ~o~ m wide: smooth to knobby. Forming 
endogonaceous endomycorrhizae with arbuscules. 

ETYMOLOGY; Latin, Scutulo, armed with a shield . Refe rring to the promi nent 
brown germination shield present on spores in this species. 

D ISTRIBUTION AND H A BITAT: known from the root zone of Ananuscomosus 
in the Ecological Area of the Ccrradiii.o Forest , Cent ro de Pcsq uisa Agropccuaria dos 
Ccrrados(CPAC), Brasilia DF. Brazil. The soil type covering about I I per ttnt of t he 
Ccrrado ecosystem is a dark red latosol ( Haplustox) (Goedert & Lobato 1980). The 
\'Cgerat ion of the Ccrrado ecosystem ca n be defi ned as subhum id wooded so.vanna. 
a lthough there is large va riation from pure grassland to closed trc:c canopy ( Eiten 
1972). The latter is called 'Cerradi\o' in 8ra1.il. 

The vegetation is closely related to soil cha ructeristics. for exumple some native tree 
species are able to grow despite I he accumu lat ion of la rge amou nu of a lum inu m in 
their lcave. .. (Haridasan 1982). The topsoil is up 10 20cm deep. with pH (KC1) 4 (pH in 
water. 4.5). organic content 1.8-2.5 ~r cen t, exu acta ble P 1.0 mg kg- 1, and 
exchangeable AI, Cn, Mg. and K of 1.45, 0.53. 0. 15, and 0. 10 mg kg-1• respect ively. 
T he soil has a very high AI saturation of 67 per cent, a frec Fe ~01 content of9.6 pcr 
cent , and a clay content (<2~tm) of60 per cent . 

Scutellospora SCUI DID is associated in the fi eld with Gigospora gigom ro (Nicol. & 
Gerd .) Gcrd . &. Trap~ . S. wrru~osa {Keske &. Walker) Walker & Sanders, 
Enrrophrupora spp .. Glomu.r spp. and Acoulosporo spp. 

MY CO RRHI ZAL ASSO C IATIONS: t he s pe cies has fo rmed arbu sc ular 
mycorrhizae with Z. mays. S. bicolor. C. cajon, and 8. dt'wmbmsi n pot cult ure. It is 
found in I he fie ld with endogonaceously endomycorrh izal A. comosus and associaled 
tropical \'egetation. 

COLLECT IONS EXAM INED: HOLOTYPE: BRAZ IL - Ce ntro de Pesquisa 
Agropccuaria dos Ccrrados. Wal ker 997 (OSC, isotypcs FH. K). From pot culture 
with Zt'o mays. Field collections of spores from the Cerrndo Region hnve a lso been 
exami ned . 

DISCUSSION 

Th is species can be d istinguished from a ll o the r members o f the genus by the 
combination of the large size, color. smooth outer wall , and prominent brown 
germinatio n shields of its spores. T he only other described species with spores of 
sim ilar size and possessing a sim ilar germinalionshicld , is S. nigro(Redhead) Walker 
&. Sanders, a species with dark brown lo black spores which h8\'e an outer wall pitied 
by rounded pores (Nicolson & Schenck 1979, Koske, Miller & Walker 1983). 

The sus pensor-like cell of lhis species read ily becomes detached du ring spore 
extraction to leave a sessile spore. Under such circumsumccs. lhe spore.s could be 
misidentified as belonging to a species of Ar.ouluspura. Great care should the refore 
be taken whcnexaminingcoll«tions of this or similar species in the genera Gi~:aspora 
or Scurdlospora. 



361 

2 3 4 56 2 34 56 . 

II I 
A B A B c 

Fisurc 2. Mur ogrllph (afte r Walker 1911l) of SruulloJporasl'UtliiD, Unit walb are un.hiOlkd. Shadin11 i• 
by ,·cn kal al tcrn~rins dashnt line~ for laminattd 111alls, 4St hatchins in oncdilcttion for riK mc:mbr11now. 
~~o·a\1. • so h1 rchina in boehdireaioM (or thccoria~ous wAib. The amorphoUJ wall isindic::nnt byusmtnu 
or paullc:l d rckt. Walls m~rked With an uteruk can bt- difl'lc11lt to $«. 
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AMANITA RISTJCHll: A NEW SPECIES FROM NEW ENGLAND 
WITH BASIDIA DOMINANTLY 2-SPORED 

Rodham E. Tulloss 
2 1 Lake Drive 

Roosevch, NJ 08555 

Summa ry 

Amaniw risriclu"i is described as new from sou thern Maine and 
New Hampshire. Worldwide, this is the fourth taxon of section 
Vaginatae to be described as having dominantly bisterigmatc basidia. 
Two other spec ies (A. pachysperma Atkinson and A. virginiana 
(Murrill) Murrill) were also described from the eastern United States. 
Amnnita submembranacta var. bispora Reid was described from the 
United Kingdom. 

Amanira risrichii Tulloss sp. nov. Holotypus: Maine, Oxford Co., Oxford, T. 
Herman 7-15-85-SSR I (NY)1 

Etymology: Named in honor of Dr. Samuel S. Ristich , Cumberland Ccnrcr, 
Maine-entomologist, mycologist, lover of nature, and enthusiastic teacher. 

Pileus albus, impolitus, 25 - 64 "un in mensura diametrica; margine srriara , 
nonappendiculata; materies volvica absemes. Lamellae condensae. in massa albae vel 
roseae: lamel/ulae abundantes. Stipes 37 - 89 x 3 - 9 mm, a/bus: annulus superus vel 
subsuperus, tenuis, a/bus, imerdum evanescens; volvo membranacea , alba , 12 - 25 
alra. interdum limbis acutis. Dimidiwn vel dUQ trientes basidiarum bisterigmaticarum; 
fibulae prae.<entes. Sporae: (9.2-) 10.2 - 14.2 (- 17.0) x (6.6-) 7.0 - 9.0 (-12.8) ~. 
subellipsoideae vel ellipsoideae vel elonga/ae. nonamyloideae. 

Belonging to section Vaginatae, Amanita ristichii (Fig. I) is a rather small , delicate, 
white mushroom with a slender stipc exhibiting a superior to subsupc.rior annulus. The 
pileus usuaUy has no remnants of the universal veil upon it and has a striate, 
nonappcndiculate margin . The slipc base is conrained by a saccate, persisten t, 
membranous universal veil which is separated into several lobes. The lamellae are 
usuall y quite notably pinkish or pale orangish , although in one or six specimens 

Ai ·Farlow LibraT)' and Hc:rbuium, Harvard University, c.mbridgc:, Massachusett.l, U.S.A. 
NY· HerbariumofThel\ew Yorlc. Bot.an.ical Garden, Brcru.. U.S.A. 

All collea.ions with no herbarium location cited are in the author's private herbarium. The aulhor's 
collection numbers are composed of three: numbers (month, day, year) and a nring of characters which 
serve: to distinguish fungi col lected on a given day. 



Fig. I Amanita ristichii. S. S. Ristich 7-11 -84-SSRI [X3]. 
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examined, they were whitish. The microscopic characters lhat arc panicularly notable 
are the dominantly bi.stcrigmatc basidia and the rather large spores. At presenL. the 
taxon is known only from the southern pans of lhe states of Maine and New 
Hampshire, U.S.A. 

PlLEUS: 25 - 64 mm diam, hemispheric at fi rst, becoming convex then 
planoconvex. sometimes with slight umbo, white , surface dull to slightly shiny, 
subviscid; margin striate (.2R - .3R), nonappendiculate; context whitish , 3± mm thick at 
stipc; lacking remnants of universal veiL LAMELLAE: close, about 3 mm or more 
brood, free to narrowly adnate, pinkish or (occasionally) whitish in mass. drying 
pinkish 10 pale ornnge (5A32 or 5YR 8/4'}, occasionally anastomosing; lamellulae 
plentiful, subtruncate. STIPE: 37 - 89 x 3 - 9 mm, narrowing upwards, white, 
browning from handling, longitudinally striate, pulverulent above annulus, somewhat 
fib rillose below; context whitish, hollow with some cottony stuffing in 1 - 2 mm diam 
central cylinder; partial veil superior to subsuperior, whi te, delicate, finely striate 
above, sometimes disappearing or, if not, becoming appressed 10 slipe and browning at 
margin in age; universal veil membranous, persistent. saccate, breaking into several, 
sometimes pointed limbs about 1 mm thick., white to whitish , flaring in upper one-half 
to two-thirds or eoUapsed against the stipc, with tallest limb reaching 12- 25 mm from 
stipc base; l imbt.L~i imemus positioned in upper third of interior surface of limb. Odor 
and taste not recorded. 

PILEIPELLIS: 50 - 60 ~ thick, composed of undiffcrentia!Od, filamen10us hyphae 
and occasional o leiferous hyphae (sometimes in fascic les) randomly to subradially 
arranged, interweaving, gelatinizing throughout, but especially s110ngly in upper lO 
~; penetrated in lower portion by upturned tips of hyphae (filamen10us or inHaled) 
from pileus tmma. PrLEUS CONTEXT: a l3ngle of interwoven, branching. 
undifferentiated, filamentous hyphae < 1 - 10.8 J.U1l diam; slightly inflated hyphae to 
19.6 ~ diam; occasional oleiferous hyphae 1.7- 4.5 ~ diam; inflated cells 10 135 x 
45.5 J.Ull, elongate clavate to baciUiform, somewhat difficult to reinHate. LAMELLA 
TRAMA: bilateral; branching undifferentia!Od filamen10us hyphae 1.5 - 5.6 ~ diam; 
somewhat inHatcd hyphae to 14.7 J.Lffi diam, with occasional, conspicuous clamps; 
inHaled cells to 115 x 26 ~ in chains; branching, oleifcrous hyphae present 2.5 - 13.3 
~ diam. SUBHYMENIUM: small cellular, subglobose to pyriform elements in shon 
chains clustered at the end of the broadest diam hyphae which arise in Lhc ccntrol 
stratum. BASIDIA: 42.5 - 60 x 8.5- 12.5 ~. clavate to narrowly clavate, abcut half 
10 two-thirds 2-spored , also 1-, 3-, and 4-spored, a number abcrtcd or stunted 
(measuremenlS of such not included in dimensions cited). thin-walled, apparently 
rapidly colJapsi ng after release of spores; some basidioles branching; sterigmata to 3.5 
~ long; clamps frequent. UNlVERSAL VEIL: throughout dominated by 
sublongi tud inally oriented hyphae; outer surface consisting of interwoven to 
sublongitudinal ly arranged branching undifferontia!Od filamcn10us hyphae 1.7 - 5.6 ~ 
diam, gelatin izing; inner surface composed of longitudinally oriented hyphae to 14 IJl1l 

2 ThiJ coloroode is frcm Komerup .l Wmsdtcr (1978}. 

3. 'This color code is from Munsell Color (197S). 
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diam in a rather easily separable layer, Jess than five hypha! diams thick. somewhat 
gelatin iring; inflated cells confined to interior. terminal, broadly ellipsoid to cylindrical , 
upton x 63 ~; olcifcrous hyphae throughout 4 .9- 7.7 1J.ffi diam; tissues densest on 
inner and outer surfaces, else rather uniform in cross-scctiona1 mount; in some 
specimens, all tissues somewhat difficult to reinnate e~cept oleiferous hyphae. STIPE 
CONTEXT: acrophysalidic; branching, filamentous, undifferentiated hyphae, 1.0- 4.2 
Jlffi diam; acrophysalides narrow elongate to 400 x 42 ).Lm ; o leifcrous hyphae present 
3.5 - 8.4 ~ diam. PARTIAL VEIL: dominated by bnmching undifferentiated 
filamentous hyphae 1.4- 7.7 ~ diam, partially gelatinizing and diffieultto reinHate: 
bran<:hing oleiferous hyphae 2.1 - 5.9 ~ diam, densely tangled locally; inHaled cells 
difficult to reinllate, apparently subglobose to broadly ell ipsoid to ovoid to elongate to 
clavate , up to 81 x 49 )..Ull. All tissues pale yellow in NH40H. 

Figs. 2-3 Amanita ristichii. 2. Portion of hymenium and subhymcnium of holotype. 3. 
Internal layer or universal veil rrom slipe base or holotype. The bars in Figs. 2 & 3 
represent 20 ~-
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BASIDIOSPORES: [165 measured from 6 specimens] (9.2-) 10.2 - 14.2 (-17.0) x 
(6.6-) 7.0 · 9.0 (- 12.8) J.llll , (average length per specimen= 11.5 - 12.4 J.llll: average 
length (overall)= 12.1 J.llll : average breadth per specimen = 7.8- 8.5 J.llll ; average 
breadth (overall)= 8.1 J.llll : Q = (1.22-) 1.33- 1.70 (-1.84); average Q per specimen= 
1.42 - 1.57; average Q (overall) = 1.50), inamyloid, thin-walled, hyaline, broadly 
ellipsoid to eUipsoid to elongate. occasionally expanded at or near one end; contenLS 
guuulate; apiculus sublateral, cylindric, 1 J1Ill diam; white in deposit. 

Habitat and distribution: Known only from southern Maine and New Hampshire. 
Found in July in sandy soil, solitary. In Maine, collections were made under Tsuga 
canlllknsis (L.) Carr. and Acer rubrum L. in the Hood plain of a river or under T. 
canadensis and Pinus strobus L. as dominant trees in mixed woods. 11lc New 
Hampshire collection was made under Pinus sp. 

Collections examined: UNITED STATES OF AMERICA, MAINE, 
Androscoggin County, Sabbatus, S. S. Ristich 7-23-84-SSRA; Cumberland County, 
Windham, Hood plain of Pleasant River, S. S. Ristich 7-li-84-SSR1, 7-13-88-SSRA, 
7-13-88-SSRB, 7-30-88-SSRI; Oxford County, Oxford, T. Herman 7-15-85-SSRI 
(holotype, NY); NEW HAMPSHIRE, Carroll Co., Chocorua, 28.vii. 1906 L. C. C. 
Krieger Kr. 224 (FH). 

DISCUSSION 

After examination of the literature regarding 113 taxa belonging to Amanita section 
Vaginatae, I have found only one reference to a taXon described from outside of North 
America having basidia dominanlly bisterigmate. Worldwide, I found a total of 56 
species described in the literature as having 4-spored basidia; 3 (three) are described as 
having dominnn~y 2-spored basidia-A. pachysperma Atkinson (1918) and A. 
virginiana (Murrill) Murrill (19 14) in North America and A. submembranacea var. 
bispora Reid (1987) from the United Kingdom. 

C. Bas, Rijkshcrbarium , Leiden, The Netherlands, has observed (personal 
communication) that the presence of some bistcrigmate ba.'iidia is not uncommon in 
many taxa of Amanita. In a number of taxa, it is not uncommon to find such basidia in 
specimens in which sporulation is just beginning. Dominance of bisterigmate basidia in 
mature basidiocarps is a character likely to be of LaXonomic significance in soning out 
section Vaginatae. Both of the previously described North American species with 
bisterigmate basidia are apparcn~y rarely collected (Jenkins, 1986). 

Described from sandy ground in woods, Watauga County, North Carolina, A. 
pachysperma is similar to A. rislichii in habit and in spore si1.c and shape. Jenkins 
(1982) studied the type of A. pochysperma. Jenkins (1986) reports average Q of A. 
pachysptrma = 1.45. It is described as being the color of "Amanita cinerea Bres." 
("livido-grigiastro traente al cenerino" (Bresadola, 1881: 75)); and it differs markedly 
from A. ristichii in microscopic characters. For example, the acrophysa.Jides of the 
stipe tissue of A. pachysperma are half the length of those of A. ristichii; also, the 
former has a ramose subhymcnium and smaller basidia which lack clamps (Jenkins. 
1986). 
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A study of Lhe type of Amanita virginiana was reported in (Jenkins. 1979). It has a 
grayish pileus; its spores, basi<lia, and stipc acrophysalides arc all or differing 
dimensions than those of A. ristichii; and ilS basidia lack clamps. 

Amanita submembranacea var. bispora is very much larger than A. risrichii, has an 
cxannulate stipc, a deeply colored pileus, and mostly globose to subglobose SJX)I'es 
(Reid, 1987). 

Krieger preserved Kr. 224 as a voucher from which he had painted an excellent 
watercolor (also in FH) showing Kr. 224 whole and in longitudinal section. The 
specimen is in poor condition , but large spores and acrophysalidic Stipe context arc to 
be seen. The watercolor leaves little doubt as to the identity of the collection; it 
represents very clearly all major macroscopic characters except the presence of an 
internal limb in the valva. The specimen is accompanied by three pages of discursive 
description by Krieger and a note in the handwriting of W. D. Farlow which 
summarizes some of Krieger's description and adds notes on Lhc spores including the 
observation that "some spores were monstrous, as large as 6 div. x 4 1/2 div." 
Krieger's notes are the source or my information about the anastomosing of lamellae 
and sU'iation of the upper surface of the annulus. He also mentions previously having 
collected the entity in 1904 in Chocorua; however, I have not located a 1904 collection. 
Because the few spores I found in Kr. 22A were on the stipe and, in some cases, were 
damaged, I have not included their measW"Cments in the data on basidiosporcs, above. 
The eight spores measured fell into the following range: 12.0 - 15.0 x 6.5 . 9.4 1'111 · 

In the field, A. ristichii might be confused with Amanita alba ss. auct amer. (=A . 
vaginara var. alba ss. auct. amer.) as described in North American field guides and 
floristic studies (e.g., sec Miller & Farr (1975) and Thicrs (1982)). Amanita ristichii 
can be distinguished by many characters including the size and shape of its spores, the 
more robust universal veil, pale orange or pinkish gills drying a similar color, annulate 
stipe, and bisterigmate basidia. 

In correpondence I have used the designation " species Nl" for the taxon here 
named Amanita risriclu·i. 
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L YN\E SIG...ER 

Lh i versity of Alberta Microft..nqus Collecticn 
~ian lk:ltanic Garden, Edn0"1tC7l, Alberta, T6G 2El ~a. 

Sc:yt.:Jlidium ~ n. sp .• a slcw-gr-o...~ing dematiaceous hyoh:Jmycete 
isola t ed fn:::rn cortica l r"'Ot cells of a mature blueberry plant, is il­
lustrated and described. Its Qr"""ooooth and nutr-i tl.\1'1! n!ql.Jil""e1"ent.S are 
PI"'"PSent@d and it~ mycorrh izal potential compar-ed with other kno-n erl.­
c oid mycorrhizal f iSIQi. 

Sc:ytalidium ~ n . sp . , un hyptonvcet& demil.t i e :t. croisg.ance Iente 
isolQ de>s cellule!> corticale5 df! r-acines de bleuets est illustre et 
deer-it. ~ c::k:rY'\ees de c:roissar'ICe et de nutr-itiCTI sent onkentees 
et l e ootentiel mycDI"'"hizien compar-e a celu i d · autres symbiotes cc:rnus. 

The k~ causa l orqani'i0115 of ~tricoid mycorr-hizae are s l~rowing 

funqi g i ving darW- pigmented cultures. The sterile str-ai~ of~ 
~ ~ ( Fr@i~l~. 1936) and tMI! da.rk 5teril@ colcnies 
~nbed by Sinqh (1974) remai n unidentified. Tl"'e 1-Wlotiac:Qa.JS 
Hynenoscyotvs ~ (~)Kerf & Kernan (• ~zizella. er-icae Read~ 

I 1974) ) , and hyphonyc:etes of tl"e qenus Oidiodeodr-cn CCoJture & al. 
1crro: Dalpe. 19861 are proven mvcorrhiu l symbicnts of ericac:eoJs 
t-osts. In an attemot to evaluat@ benefit fran different strains of !;! . 
ericae to yo..T~Q blueberry plant lets 15-nagula & Litt&n , 1989 l. an au­
thenticated l.solate fi'"O'n England w.a5 ccmoared wi th t......o isolates fn:m 
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r-oot~ of Vacciniun angustifoliurn Ait. of Maine. G-le of the Maine iso­
lates was identified as~- ericae , b.Jt the ott-er , altt"'.Jgh resembling 
t!· ericae in gro,..~th rat& and colcny characteri<a tics. diffe-rs in produ­

cing an arthr"'ccnidial ananorph which is described belc:w as a new spe­
cies of Scytalidiun . This fungus is particularly active in the col~ 
nisatiCJ"'\ of tl"'e cortical root cells of blueberry plants and i s the 
fir-st species of S:ytalidiurn kno.on to form ericoid mycorrhiz.ae . 

The specimen of ~ angu.stifoliurn was obtained fran a lc:nc;~ es­
tablished cOMereial bll..l@ber..-y field i n Washi ngtcn CCI.Jnty~ Ma i ne. 
Cortical root cells ~ separated bv maceraticn of hair"" roots o f a 
mature plant (flearscJ"' and Read , 1973) , plated cn water agar . and the 
OJtgrONing colcrlies transfered after 48 days to IT'Odified 
Melin~krans medium (M'f'l l (Marl(, 19691. SubseQuent transfeno to~ 
..er-e made after 3~ and 104 days . Tte flllQUS was then Qr"'CW1 and rnain­
tain&d en pot,ato dextrose agar (POAI, ma l t agar <ml (Oifco ) , Corn 
l""eal Agar (O'AI, and CJ"'\ tt"e syntt-etic medium of Hi tchell at"''d Read 
(1981 ) enriched with O.S'l. of sue~. Matvrial for mic ro.copic el(ami­
natiCTI was obtained frt:rn thl:.o!le rredia and frO'TI tap water agar (~1 ; 

slide cui tures were made usin9 Pablun cerea l aqar witho.Jt antibiotics 
( CER) and oatln@al-Y.l ts agar (~T) (Padhye et al . , 1973). Tl"'e mycor­
rhizal status of the fl6'\QUS was tren tested en a~<enic '!:!: · 
anqustifoliun 'DE'edling<a (D..Il~J'?, 1986) . Rt:x;,t systems wer-e stained with 
Malachite Green and Fuch5in, acid (A l exander, 1980) and tl"'eir colcni­
zaticn levels estimated by the percentage of cortic al root cells fil ­
led by hyphal coils. Optim..Jm temperature, pH , vitamin, nitnJ9E!O and 
car-bohydrate r-eqo.Jir-en"Ents for gro,.,th were studied. Cellu l olytic acti­
vity was e'lo'alu...ted by tf"e metto:t of Yeah et at. ( 1985). Fluorescence 
t..nder ultr-aviolet was observed with an Optipt-ct Nikcn microscoce 
equipped with an @pi5Copic- f l uor@'SCence cattach'T'@ot "EF"/"EFA" . £>1(c ita­
ticn and au~<iliary filter- l.N 33()-39:) and an absorpticn filter- 420 K. 

OESCRIPTI~ CF 11-£ FLf\G..S 

Sc:ytalidium vaccinii Dalpe , Litten et Si gler sp . F i g s .I - 7 

Colcniae in PDA et M=l, lente ad 20'='C crescentes, densae , br'u'v'leae ad 
oliv~~~aliil supr-a et in f r-a, anguste hyalinae ad albae ad mar­
ginem, superficiei coactae, aer i e mycelia altxl ad c i neraceo, fi l is hy­
pt"or-um br"unneis ad furosis ad centn..wn. Colcniae in I"'A, ~zcnatea&: co­
lcniae in POA, plus minusve radiatim sul catae. crassae , vix zcnatae ad 
marginem, venetae prope mar-ginem ad lQI= ~1 temperaturam .1nferiorem. 
Crescentia nulla ad 400C temperaturam. Mycel i um aerium et itTI'I'Ier"SUTI . 
Vegetativae hyphae, laeves. 2-3 um latae, subhyalinae ad bn..nneolae, 
rarrosae , septatae, i nflat i s cellulis. Fer-tiles hyphae laeves, hyali­
nae ad subhyalinae, seotatae, schizolitic£' secedentib.Js arthr-occnidis. 
Ar"thn:x:CTiidia hyal i na ad subhyal ina, c yl i ndracl!a, 0 ( l )'"'""'Septata, 
5 . 5-11 x 1.5-2.5 um in CER et ~T; arthroccni dia subhyalina ad fla\1'0"'"­
brunnea ad olivaceo-bn..rlnea, cylindracea ad oblongo-e l liptica . pandu­
rata vel doliformia, laevia. guttulata 7-1 4 ( 16) I( (2 )3-4 ( 5 1 in ~. 
POA ~t m. Ccrlidia ubi c&tEnata "alde fleltUO!iia. r-aro armi l l a relic ta 
ad disj~..r~Cticnem. Telec:rrorpt-osis iQnOtus. 



373 

Scytalidium vac:cinii. Dalpe , Litten et Sig ler sp. nov. F igs 1- 7 

Colcrlies en PDA and f"'A g r owing slCI<\Ily at 20<"C <22 mn c:n ~ . 25 ITITI en 
~ after lS days o f .incubatic:n) , with dense, bf-041 to olive-brcw'l. 
fn:nt and reverse, narr-ow hyal i ne to white margin, felted surface, 
white to gray aer J.a l myce lium , bro.on to gray-bro..n hypha} strands 
developing ta.-.~an:l t~ centr e o f older co lCTi ies. Colcrlies c:n f"'A 1 flat, 
witho.Jt zcnaticn: c:o lc::rnes en PD=I, rrore or l ess radially folded, thick 
and scarcel y zc:nated toward the margin, b luish-green near thl? margin 
at 1<>-C or lo.o.er temper-atures. f\b gn::7-'lth at 40-C. Mycelium aeria l 
and itm'E'f'"sed. Vegetative hyphae 'SIT'O:)th, 2-3 um wide, subhyaline to 
pale bro..n, brcnct"Ed, sparsely to regularly septate, 'SO'ni?ti~ -sligh­
tl y constr icted at t~ septa , and often with indivick.J.al cells rather­
var'"iable in shape and sliQhtly ~lien; hyphae SOT'etimes aqqreQating 
i n to strands. Fer-tile hyphae sc.arc:ely differentiated fran ~tati"'! 
hyphae, SlfOOth , hyaline to subhyal i ne, with septa rrore closely spaced, 
fraqtne!'1ting by sc:hitolvtic dehi'AC:ence t o form a r thn:x:CJ"'idia. As with 
otl"er arthn:x:cnidial f\JiiQi, .Jrthroc:cnidi a vary in width dependint;~ Cl"1 

tt-e width of thli twrent hy~. Arthroc:CJ"'ldi• most abs"odant and uru.fonn 
cn CER and o:\T, hyaline to Sl..lbhyaline , cylindri.cal, 0( 1)-septate , mea­
suring 5.5- 11 x 1.5- 2.5 urn. o-. ~. PDA and~. •rthrcx::CJ"'idia sub­
nya l i ne to yel lo,.,...brow"l or olive-~. and IT'CYE' var iable in width, 
rrea'iiUdng 7-14(16) x (2)3-4(5) um, and in Sha!:» . cy l indrical to 
oblc:ng-ellipt ica t , panduriform or doliiform , smooth, QUttulate. Co­
nidia often remainiOQ ccrYleCted i n zi~;~-zaq chains, rarely with a '!ioi'T\all 
frill of wall r-emaining at disjuncticn . T~leot'OI'""ph unki"'ICWl. 

1-blotyce: Dried agar culture i solated fron the corti ca l root c:~lls of 
Vac:ciniurn anqustifolium, " Blueberry bar-rens" , WashinQtcn Co..Jnty, Maine 
30 Apr. 1986. IRJxlsited in o.:Q'1 .. 196925. Microscope slides of myce­
lium and colcnized root'!> of Vac:ciniurn angu5tifolium are filed as D=!01 
21oca3. Li v ing sutcul tur"'eS d&o~i ted in a::FC •s OIC0'1 196925 and in 
I.¥¥"'H as S828. 

Scyta lidium ~growth requirenents 
Optima l temper-ature for growth o f S· ~ wa'D 20-C at a pl-l of 
5.~. No growth occurred belON ~ C and a pH of 4 .5 , or over- 40'='C 
and a ~ of 8.0. T~ strain devvloped a turquoi~ pigiT'E'fltaticn at the 
co lcny margin wi"'er"' exposed to lOC'C or lo.-.et"' temperatures. This 
pi9"'E'"t.iticn faded Qradually to an o live-bro..n tint in cultures gro.-.n 
at higt-er t~atur-es. Growth was suppor-ted by several nutritive 
tredia 9..1Ch as PDA, ~, ~. and tt-e synthetic Mitchlir l l & Rvad (1981) 
med i um enriched with 51. sucrose. In t~ M.itchell & Rt!ad IT'edi u-n free 
of sucrose, the strain conplete l y lost its pigmentaticn; with tt"e same 
~ium , both organic and inorganic n itrogen 50Urces !SUCh as Nai'W , 
f\H4l\03, glutamine, asparaqine and n-ethicnine loooel'"e utilized and no 
vi tamin d&ficiQOCy was ob'Derved. §: . vac:cinii shows strong cellulol ytic 
o:lctivity. Growth waos inhibited by benanvl at 0.01'l. and by 
chloramphenicol at 100 p . p.m. 

~ angustifolium rmt col cnizatim 
Lhder .a~oCenic culture ccnditimg §:. vaccinii pn:xjuc:l!d typical hyphal 
coi Is conparable in IT()t""ohJlOQY to those of other kl'lOfrl ericoid mycor­
rhizal fli'\Cj i (Fig.BJ. Vo..ng root-5 of 5eed lings we~ finr;t surr"CU"'Cied 
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by a ICDSe ~o.eft of pale pi9'J"E'"''ted hyphae . As tt-e n:X>ts extended. ex­
t r a rad ical mycelium became scant1er Mld root cortical c ell s were gra­
dual l y co i O'"Iized. Root penetrat.ic:rl WolS first obser-ved after t 1ooo0 
weeks o f incubation. ColonizatiO'"I leove l attained its m.:uu ti'I,JJn si x 
weeks l.:l t en a ll'eal1 o f 42'1. o f tt-e cor-t i cal cel l s ~refil l ed wttM nv­
phal coils detectabl e by both root stai ning and ultr-a-vio let .autofluo­
r-escence CFig . 9). Lhder tt-e same gro.-~ing cc:ndi tic::ns i n the 'San'E' incu­
batiD"' time (Dalpe, 19861, the level of root co lonizat i on o f bl~rr-v 
seed l i ngs was 9"/. with Oidiodendrtrl ~. 2l 'Z. with Q. g_r-i5eLitT't. 
and 25'l. with ~'l~ er-icae {\1'\CJ,.Jblished data). Simi l ar tests 
with t wo strains of f£y:tal idi~ ~icola Pesante ([;¥0'1 57215: 117429 ) 
and an un identified ~d·un speci~ ( DAO"' 198535 = ~ 6045 ) did 
not r-esult in lfl\fcorr-h.izal i nfecticr1. 

Since Pesante (1957) desc r i bed t he hyphomycete genus Sc.ytalidium t v­
pitied by i?:· ~. t we lve additic:n.al species and a synananor"ph of 
tre coelonyc:e t e Hender-SO"IU l a t o l"\.lloidea Nat trass haV@ been added. At­
th:luqh severa l sJ1'(:.ies ar-e r-egu lar-l y associated with plan t material. 
this is thE? f ir-st species st-o.on to f onn a mycor-r-hiza l association. 
Hender-SO"'Ula t on.Jloidea is a fair-ly widespr-ead path::lgen of stc::ne and 
o ther fr-uit tr-ees (Pun.ithalingam & Water-ston, 1970) in tr-opical and 
'l>Ubtropical ar-eas. In r ecE!f"''t years. it has becOTe ""'E'll - kncw"\ as a r@­

c alcitr-ant aoent of der-matonycosis and onyc t-onycosis in individuals 
from the areas of tt-e \<Or"ld !Hher-e the fungus 1s a c OfM'O"'\ p l ant path:r 
gen. ~ile tl"'e major ity of isolates of tj . ton.Jlcidea can be r-eadil y 
d .d t e.-entiated fran ~ · vaccinii by t~ir- black colc::nies with aerial 
strands of broad hyphae Cup to LO um wide ). r a p i d growth rate and oro­
ductic::n of characteristic pYCnidia . our new soecies is 'Simil a r- 1.n 
QrcJ~,o.~th r ate and c olO"ly characteristics to clinical isolates r-ecorded 
.as Form 3 by l'"oore C 1988). 
M:::ore distinguist'ed three forms of lj. ~on gro,.~th rates . 
gnJWth temperature, produc t i on o f pycnidia, and hypha, } and .ar- thn:x:o­
nidial char-acteristics. S ince tt-e Form 3 gr-o..~o produced no pycn i du, 
M;:x:Jre was unable t o make a de f initive identification o f them as H, 
toruloidea , t:::u t t l"'e ncrphology of t t-e Sc:yta lidium arthrocO'"Iidia ~ 
tt-e cl inical or iQin of Ue iso l ates suQgeSted a c lose affinity. Form 3 
1solates are not yet kncw"l f rcrn plant mater-ial: f"'oore has S1..199E'S t ed 
that th2 s l o.r-gro.-.~ing forms may r epresent an evolutiD'l of a IT'Clf"'"e 

represent an evo lution of a more aggressive h.Jman pathogen with an 
anthropophi 1 ic trade of transtni.ssi O"l. T~ Canadian isolates o f H. 
tory.loi dea f ran h.Jman in fect ion ( l..JI:=M-I 5396 and 6290) , examined by the 

Fiq.l. Scytalidium vac:cini i. Colmy m PDA. Fig. 2. Hyphal strand 
(sca le - 16um) . Fig.3- 4. Hyphae with ~lleo cells frc::m 1\I.A (sca le = 
16 I..IITI). Fig. 5-b. lhbranc:he!d and brancl-ecl fertile hyphae fr"'TT CER 
d ividing by schizolytic dehiscence to fo rm art hra::O""'id ia remain ing 
cc:nnec t ed in zig-zaq chains (sca l e :::: 20um). F ig. 7. Chains of ma t ure 
ar-throc:O"li.dia frc::m ~ (sca l e = 2Qwn). F i g .8-9. Colmized root 
sec t ions of Va c c inium anCJUstifol i lMfl seedlings (scale= 16um ) . F ig . B. 
Trypan Blue (0. 2'"1. in lac:tog l ycero l ). F ig. 9 : Ultr avio l et f luorescence. 
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j"'iOI"'" autt-or, dem:rlstrate the features charactvr-i'Stic of Form 3. They 
Qr"a-1 lf'OI""e s lo,...l y , produce no pycnidia, at"''d tt'e hyphae are na~ 
(2-5 um bn:lad) and b@ar d1.stinctive VI(Cr-9'M:Enee'S en tt-e sur face . In 
additic:n, hyphal coils and lCXXJ'S are CO'm'O"'l and portions of tt-e hyphae 

may be 5Ur t"l1.lnded by brot.n slilfe. The ar-ttr"tx:O"lidia of thE> §s:y~ 
ITOrph are rTDr"'E' variable in width . rrostl y 3-4 Lun wide b.Jt often 
ro..."(Hng up at m.:ttud ty to a width of 6 um, d~rk bn::Jr.,.n, and often 
1-seotate . S · ~ di1fers in having StT"OOth hyphae, a r ttv-cx:cnid1.a 
which are hyaline to subhyalinv or- yellow-bro.o.n and narr-o-.er. A fE'\111 
hyphal loops ....ere seen i n slide culture Pf"""!Pd.raticns en CER. 
Sc talid ' um .!Y_lvun l"t:rc;;an-JCT~eS & al (1984) 1 isolated fn::rn cysts o f 
~ glvcines lchinohe fran 50'ybean fi@ld ~il i n Alabama, .u;. 

also slo-r-gro,.,ing b..Jt the colcnies are dark Qn;ov and tt-e c:01idia are 
larger. 
Several isolates of microfU'lQi have previcusl y been reported fn::rn 
rCJC)tS of Er icaceae CDcak, 1928; Freis lebli!n, 1936: Bain, 1937: SiNiJh , 
1974 ) . /"'bst oi tt-sn were not taxcnc::rnically identified bJt tt-e majOI"'" i­
ty ~ descrit:ed as non-sporulating , slc:llor"qro ... ling dark-pigtrEnted 
mycelia. ~- ~ s/"oHs SOTe similar-ities w.ith tt'e dark-sterile 
(05) for-m5 previo..asly described by Singh ( 1974 ) ~lated to tt-p slON 
Qrowth ,.-ate , tre saTe olive to olive br"oon tint of colcny pigtrentatlcn 
and ttw pr-VS6!flCe of aeria l p~gmer'lted hscic IRS. ~, tl"e pr-eseoc:~ 
of aseotate at'"tl"roccnidia in o..ar st,.-ain di,.-ectly affiliated it to tl"'e 
qerus Scvtal idiun. 
Colcnies of ~ ~ are easily ccnfused with ~ ~ 
~. CU I tur-es of both species have a white marg1n with a bn:7o-n to 
olive br"c:J.,n central col0'1y 8nd aerial piomented hypha l strands (\,WgM & 
Gianinou:zi-Pearsal, 1979). Microscopically, !:!... ~ filanv::.'Ots 
differ fran ttnse of ~ vaccinii. in that hyphae of tt-e f~ OII""W 

divided into l"'t..MT''et'"S sec;JmE!ntS highly variable in form, lE!""~Qth, and 

width (5.5-25-60) X 2-5.5 unl QUite diff~t fran arthroc:O'"Iidia of s_. 
~-
Tt-e S.· vaccinii isolat~ inv~ ,.-mbo of ":/. • ..-g,.~.tifoli!.!!! seedlings 
rrore aggressively than did ott-er ki"'IOfoon eric:oid mycor-,.-hizal fl.nQi . Tt-e 
benvtit to the plant of incx:u l aticn wi th~-~ has not been de­
IT'Crlstrated U"''der" nursery pnx:edut'"e'S (Smagula & Litten, 1G'89J. Jn view 
of tl"e acc:e leraticn of rcot develoc::rrent fa.Jnd by Pa-\s et at . ( 19821 
in plM~tlets of VacciniUTI ~ L. and~ \1\Jlgaris (L.) 1-t..a ll 
by incx:ulaticn with !:!· ~' fu,.-th?r studies ar-e l.l'der w.ay to canpa­
re inocu l aticns with !;:!. er-icae and~ - ~ in proTOtinq rootin<;J 
and Qt'"o-ith of 'i· a!')CNStifolilXn tissue-cut ture e»cplants in steri I ized 
and U"'Sterilizliild ccnditicn1i . 

~ 
Thanks to E.J. rtt....aughl in for- tl"-e h:lst collection, P. Boothby for- la­
boratory assistance,J.M. SnaQula, S.J. ~res. and K.A . Pi,.-ozvnski for 
valuab l e advice, and J. Cayo.Jette for the revision of the Latin d la­
QnOSis . The jU"Iior autl""or c;~ratefully ackno.-.~ledQes ti-e tecmical assis­
tance of 1"\r"s . A. Flis and an operating grMit A3755 from the Natut'"oJ) 
Sciences and EnQineet"""ii'"IQ Resea,.-c:h Co..ncil o f G.lnada. 
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SUMMARY 

The present investigation of occurrence of l i chens around 
Qaanaaq in northwestern Greenland is based on a study o f 
more than 800 collections of 144 species of macro- a nd 
microlichens collected by the author in the sununer of 1986 . 
Six species are additions to the known lichen flora of 
Greenland, viz. Absconditella d e lutula (Ny l.) Coppins & 
Kilias, Bryonora rhypar iza (NyL) Poelt, Buellia pulveru­
lenta (Anzi l Jatta, Caloplaca psoricida E.S. Hansen, Poelt 
& S¢chting, Catapyrenium squamulosurn ( Ach.) o. Breuss and 
Cladonia alaskana A. Evans . Beyond this, r a nge extensions 
are given for 55 species . The most important epigeic and 
epi l i thic lichen cormnunities are surveyed. The paper also 
comprises informat ion on topography, geology and c l imate of 
the Qaanaaq a rea. 

INTRODUCTION 

Until recent ly northwestern Greenland has been i n lack of 
l i chenological investigations, mainly because of difficult 
of access. Some small collections of lichens made by, e.g . , 
P. Freuchen, M. P . Porsild and w.s. Benninghoff & H.C. 
Robbins are, however, available from the start and the 
middle of the twentieth century. 

The collection work as regards lichens was intensified 
in the Thule District in the seventies, first by 'A. Zi.ist, 
who collec ted 50 taxa of lichens on t he Carey Islands 
(76°4 4 'N, 73°ll ' W)(Thomson 1978) and then by L. de Bonneval 
and B. Fredskild, who collected 77 t axa of macro- and 
microliche ns in fou r areas situated in northwestern Green­
land including Qaanaaq. The last- me ntioned collections were 
dete rmine d by the present author (E . s . Hansen 1980) . The 
tot al number of taxa of lichens known from this part of 
Greenland now amounted to about 100. 

In the sl.llM'Ier of 1981 L. Hansson collected 63 species of 
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Fig. 1. Location of Qaanaaq I Thule) in Greenland. 

lichens at Qaanaaq and three localities to the south of 
Qaanaaq (E.S.Hansen 1983). Her collections added 15 species 
to the known lichen flora of northwestern Greenland and 
gave us new knowledge about the vegetation of Iterdlak 
(76°19'N, 69°15'W) and Narss.irssuk {76°26'N, 69°12'W). 

The present author visited Qaanaaq in the summer of 1986 
with the purpose o f investigating the lichen flora of the 
surroundings of Qaanaaq. The population moved from the 
settlement Uummannaq at Thule Air Base to Qaanaaq in 1953 . 
The environment appears to be only slightly influenced by 
the inh abitants of Qaanaaq (E.S. Hansen 1987). With this 
paper it is the intention to give a survey of the lichen 
flora and vegetation of the Qaanaaq area. The collected 
lichen material is deposited at the Botanical Museum, 
University of Copenhagen. 

TOPOGRAPHY, GEOLOGY AND CLIMJ\TE 

Qaanaaq (77°29'N, 69°12'W) is situated near the south point 
of Piulip Nunaa peninsula that is partly covered by a 
central icecap (Fig. 1). The maximum elevation of this 
icecap, from which several glaciers, e.g., Qaanaaq Glet­
scher , radiate, is unknown. An altitude of 578 m a . s.l. 
has, however, been measured at a site located exactly to 
the no rth of Qaanaaq and close to the icecap. The moun­
tainous ground slopes down from the icecap towards the 
inlet Inglefield Bredning (Kangerdlugssuaq) under formation 
of more or less distinct terraces and large talus slopes . 
Glacial streams form broad deltas on the marine foreland. 
The town Qaanaaq is founded on this fore land. The shortest 
distance between the icecap and the coastline is about 2 
km, only. 

The geological conditions of the Thule area are strongly 
influenced by late Proterozoic sedimentary rocks of the 
Wolstenholme Formation (Escher & Stuart Watt 1976) that 
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overlies the Archaean-Proterozoic crystalline basement. The 
Wolstenholme Formation , which together with the Dundas 
Formation a nd the Narss3.rssuk Formation constitute the 
Thule Group, consists of four units: 1 . a basal, multico­
loured one with ferruginous sandstone, shale and different 
volcanic rocks. 2. a white to p ink unit of quartzite with 
conglomerate. 3. a red unit of ferruginous sandstone, 
siltstone, shale and conglomerate. 4. a brownish yellow to 
yellow unit of sandstone, quartzite and quartz pebble 
conglomerate. The above-mentioned rocks are intruded and 
cut by dolerite sills and dykes. weathering and frost 
erosion of the rocks has resulted in stones and boulders 
that cover the ground almost totally in many places around 
Qaanaaq. Visible layers of sandstone and shale appear, 
however, to the east and to the west of the town. Large, 
ice transported, gneissic boUlders occur rather frequently 
in the marine foreland . Thei r degree of hardness is greater 
t han t hat of t he sandstones, and they carry another type of 
l ichen flora. 

Table 1. Mean temperatures ( •c), precipitation (mm) and 
snow depth {em l of the months in Qaanaaq {measurements made 
by the Danish Meteorological Institute 1964-1980; snow 
depth 1964 -1977) . 

TOM 

l'lec.n tf!!IPUiltUn!S 

·21.8 ·22 .7 ·22.7 ·16.4 ·S.2 1.3 4.3 4.6 - 1.3 ·7 . 8 ·lS.S ·20 .8 ·10.5 

PredpltaUon 
S.3 6.9 3.7 S.3 s.o 7.S 15. 1 21. 3 13 . 1 6.6 4.5 3.0 91. 7 

Snovdoplh 

23.8 26.2 28.9 32.1 24.0 3.1 2.9 11 .7 18.1 20 .8 16 . 1 

Qaanaaq has a high arctic and somewhat continental 
climate according to meteorological data available from t he 
weather station situated in the northern part of the town 
(cf. Table 1). The mean temperature of the warmest month, 
August, is 4 . 6°C, while the mean temperature of the coldest 
months, February and March, is -22. ? •c . The annual tempera­
ture amplitude is 27. 3•c. Extremely low temperatures occur 
commonly during the winter. The average annual precipita­
tion at Qaanaaq is 91.7 rrm, most of it falling as snow. The 
amount of precipitation is greatest in July and August. The 
snow depth is greatest in April . In July and August the 
snow disappears totally from the ground in the lowlands. 
Formation of fog is frequent during the swraner. The polar 
ni ght lasts for a period of three and a half months (Oct. 
28-Febr. 1S). 
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LIST OF SPECIES 

In the following an outline will be given of the lichens 
found in the Qaanaaq area except some additional , critical 
lichens that await further determination. The species (and 
a single subspecies) are listed a l phabetically within the 
families. These are arranged according to the outline of 
the Ascomycetes presented by Er ikss on & Hawksworth ( 1988). 
Nomenclature follows santesson ( 1984) with subsequent 
changes given by, e.g. Hertel & Rambold ( 1987) and Rogers 
& Hafellner ( 1988). An asterisk in front of the name 
indicates that the species is an addition to the known 
lichen flora of northwestern Greenland (73°N- 80°N), two 
asterisks that the species is new to the whole Greenland. 
Presence of apothecia or perithecia are indi cated by 
"c.ap." and "c . pe", respectively. "st." means that the 
specimens found are sterile. 

Class Ascomycetes 

Acarosporaceae 
Acarospora chlorophana {Wahlenb. in Ach.) Massal. 
(c.ap.) 

* Acarospora sinopica (Wahlenb . in Ach. J Koerb. (c.ap.) 
* Acarospora smaragdula (Wahlenb . in Ach . ) Massal. (c.ap.) 

Sporastatia testudinea (Ach.) Massal. (c.ap.) 
Alector iaceae 

Alectoria nigricans (l\ch.) Nyl. ( st.) 
Alectoria ochroleuca (Hoffm . ) Massal. (st.) 

Arthrorhaphidaceae 
* Arthrorhaphis citrinella (Ach. J Poelt {st . ) 

Baeomycetaceae 
* Baeomyces placophyllus Ach. ( st . ) 
• Baeomyces roseus Pers . (st. ) 

Candelariaceae 
Candelariella athallina (Wedd.) Du Rietz {c.ap.) 
Candelariella aurella (Hoffm . ) Zahlbr . {c.ap . ) 
Candelariella placodizan s (Nyl. ) H.Magn. {c.ap.) 
Candelariella vitellina (Hoffm.) Mi.ill. Arg. (c.ap.) 
Candelariella xanthostigrna (Ach.) Lettau {st.) 

Cladoniacea e 
Cladonia alaskana A. Evans (st.) 
Cladonia amaurocraea ( Flk.) Schaer. I st . ) 
Cladonia arbuscula (Wallr.) Flotow ssp. mitis (Sandst . ) 
Reuss (st.) 

• Cladonia cariosa (Ach.) Spreng. (c.ap.) 
Cladonia cenotea (Ach.) Schaer. (st.) 
Cladonia chlorophaea ( Flk. ex Sorm1erf. ) Spreng . s . lat . 
(st . ) 
Cladonia coccifera (L.) Willd. (c.ap.) 

• Cladonia cornuta (L.) Hoffm. (ssp. groenlandica {E.Dahl) 
Ahti )(st . l 

• Cladonia ecmocyna Leight (st. ) 
• Cladonia fimbriata (L . ) Fr. (st.) 

Cladonia g r acilis (L.) Willd. (st.) 
• Cladonia luteoalba A. Wils. & Wheld. (st. ) 



* Cladonia macroceras ( Flk.) Ahti (st.) 
Cladonia macrophylla (Schaer.) Stenham. ( st. l 
Cladonia pleurota { Flk. ) Schaer . (st . ) 
Cl adonia pyxidata (L.) Hoffm. (st.) 

• Cladonia squamosa (Seep.) Hoffrn . (st.) 
Cladonia stricta (Nyl.) Nyl. (st.) 

Collemataceae 
* Leciophysma f inmarkicum Th . Fr. (c. ap. ) 

Coniocybaceae 
* Coniocybe furfuracea (L.) Ach. (c . ap.) 

Hymeneliaceae 
* Tremolecia atrata {Ach.) Hertel (c.ap.) 

Lecanoraceae 
* Bryonora castanea (Hepp) Poelt (c . ap) 

Bryonora rhypariza (Nyl.) Poelt (c .ap.) 
* Lecanora atrosulphurea {Wahlenb .) Ach. (c.ap . } 
* Lecanora badia (Pers.) Ach. (c.ap.) 
* Lecanora beh ringii Nyl. (c . ap . ) 
* Lecanora contractula Nyl. (c.ap . ) 

Lecanora epibryon ( Ach .) Ach. (c. ap. ) 
* Lecanora geophila (Th . Fr.} Poelt (st.) 
* Lecanora intricata (Ach.) Ach. (c.ap .) 
* Lecanora marginata (Schaer. ) Hertel & Rambold (c . ap.) 

Lecanora polytropa (Hoffm.) Rabenh . (c.ap.) 
* Miriquidica nigro leprosa (Vain.) Hertel & Rambold 

(c . ap . ) 
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Rhizoplaca me lanophthalma ( DC. in Lam. & DC .) Leuckert & 
Poelt (c . ap.) 

Lecideaceae 
Lee idea a trobrunnea (DC. in Lam . & DC. ) Schaer. (c. ap. ) 
Lecidea auriculata Th. Fr. (c.ap.) 

Ophioparmaceae 
Ophioparma ventosa ( L.) Norman (c.ap.) 

Pannariaceae 
* Pannaria pezizoides (Web.) Trevis. (c.ap . ) 

Psoroma hypnorum (Vahl) S.F. Gr ay ( c .ap.) 
Parmeliaceae 

Bryocaulon divergens (Ach.) Karnef. (st . ) 
* Bryoria nitidula (Th. Fr .) Broda & Hawksw. (st . ) 

Cetraria cucullata (Bell. ) A.ch. (c .ap.) 
Cetraria delisei (Bory ex Schaer.) Nyl. (st.) 
Cetraria islandica (L.) Ach. (st.) 
Cetraria nigricans Nyl. (st. ) 
Cetraria nigricascens (Nyl.) Elenkin (st.) 
Cetrareia nivalis (L.) Ach. (st.) 
Coelocaulon muricatum (A.ch.) Kiirnef. (s t .) 
Dactylina arctica (Hook. ) Ny l. (st. ) 
Dactylina ramulosa (Hook.) Tuck. (st . ) 
Hypogymnia austerodes ( Nyl. ) Riis. I st. ) 
Hypogymnia oroarctica Krog (st.) 

* Hypogymnia physodes (L .) Nyl. (st.) 
* Hypogymn ia subobscura (Vain.) Poe lt (st . ) 

Parmelia alpicola Th. Fr. (st . ) 
Parmelia dis juncta Erichs. (st.) 

* Parmelia incurva (Pers.) Fr. (st . ) 
Parmelia infumata Nyl. (st.) 
Parmelia omphalodes (L. J Ach. (s t.) 
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Parmelia saxatil is (L . ) Ach . (st.) 
Parme l ia sul cata Tayl. (st. . ) 
Pseudephebe minuscula ( Nyl . ex Arn. ) Broda & Hawksw. 
( st .) 
Pseudephebe pubescens ( L. ) Choisy (st .) 

Pe ltigeraceae 
* Peltigera didactyla (With.) Laundon ( st.) 
* Peltigera lepidophor a ( Nyl.) Bitter ( st.) 

Pe ltige ra l e ucophlebia (Nyl . ) Gy e ln. (st . ) 
Pel tiger a mal ace a ( Ach. } Funck ( st. ) 

* Pel tiger a neckeri MUll . Arg. (st. ) 
Peltigera rufescens (Weis.) Humb. (st..) 
Solorina bispora Nyl. (c.ap.) 
Solorina crocea ( L. ) Ach. (c. ap. ) 

Pertusariaceae 
OChrolechia frigida (Sw . ) Lynge (c.ap.) 
Ochrol echia grinuniae Lynge (c . ap.) 

• OChrolechia upsal iensis (L . ) Massal. (c. ap. ) 
Pertusaria dactylina (Ach . ) Nyl. (st . ) 
Pertusaria oculata (Dicks .) Th. Fr . (st.) 

Phvsciaceae 
** Buel lia pulverulenta (Anzi) Jatta (c . ap.) 
* Dimelaena oreina (Ach . ) Norm. (c.ap.) 

Phaeophyscia sciastra (Ach . ) Moberg (st . ) 
Physcia caesia (Hoffm . ) Fiirnrohr (st . ) 
Physcia dubia ( Hoffm. ) Lettau (st . ) 
Physconia muscigena (Ach.) Poelt (c.ap . ) 

* Rinodina roscida (Sonunerf.) Arn. (c.ap.) 
Rinodina t urfacea (Wahlenb . ) Koerb . (c.ap.) 

Placynthiaceae 
* Placynthium aspere llum ( Ach . ) Trevi s . (st. ) 

Porpidiaceae 
Porpidia pseudome linodes Schwab (st . ) 

Psoraceae 
* Lecidoma d emissum (Rutstr . ) G. Schneider Hertel 

(c .ap . l 
* Psora rubiformis (Ach . ) Hook. (c . ap.) 

Rhizocarpaceae 
Orphniospora moriopsl s (Massa!. ) Hawksw. {c.ap. ) 
Rhizocarpon geminatum Koerb . (c. ap. ) 
Rhizocarpon geographicum (L.) DC. (c.ap .) 

* Rhic.:ocarpon grande (Flk. ex Flot.) Arn. (c.ap. ) 
* Rhizocarpon pusillum Runem. (c . ap.) 
* Rhizocarpon renneri Poelt (c. a p . ) 

Sphaerophoraceae 
Sphaerophorus fragilis (L.) Pers. ( st .) 
Sphaerophorus globosus (Huds . ) Vain. (st . ) 

Stereocaulaceae 
Ste reocaulon alpi nun Laur. (c . ap . ) 
Stere~caulon arenarium (Sav. ) Lamb . (c.ap . ) 
Stereocaulon rivulorum H. Magn . (c. ap .) 

Sticti daceae 
** Abscondite l la delutula (Nyl.) Coppins & Ki l ias (c.ap.) 
Teloschistaceae 

* Caloplaca alcarum Poelt (c. ap .) 
* Caloplaca anvniospila (Ach .) Oliv. (c.ap . ) 
* Caloplaca celata Th. Fr. (c .ap . ) 



Caloplaca cerina (Ehrh.) Th. Fr. (c.ap . ) 
* Caloplaca epiphyta Lynge (c.ap.) 
* Caloplaca epithallina Lynge (c. ap.) 
* Caloplaca j ungermanniae (Vahl) Th. Fr. (c . ap.) 
* Caloplaca lithophila H. Magn. (c.ap.) 
~~~~~~~ca psoricida E.s. Hansen , Poelt & S¢chting 

* Caloplaca saxifragarwn Poelt (c.ap.) 
* Caloplaca tetraspora (Nyl.} Oliv. (c.ap.) 

Caloplaca tiroliensis Zahlbr. (c.ap.) 
Aanthoria Candelaria ( L.) Th. Fr. (st.) 
Xanthor ia e legans ( Link ) Th. Fr . (c. ap. ) 

* Xanthoria sorediata (Vain.) Poelt (s t.) 
Trapeliaceae 
* Trapeliopsis granulosa (Hoffm.) Lumbsch (st.} 

Umbilicariaceae 
Umbilicaria arctica (Ach.) Nyl. (c . ap . ) 
Umbilicaria cyli ndr i ca (L. } Del. ex Duby (c . ap.) 
Umbllicaria decussata (Vill.) Zahlbr. (c.ap.) 
Umbilicaria hyperborea (Ach.) Hoffm. (c.ap.) 
Umbilicaria lyngei Schol. {st. ) 
Umbilicaria p roboscidea (L). Schrad. (c . ap.) 
Umbilicaria torrefacta (Light£ . ) Schrad. (c . ap.) 
Umbilicaria virginis Schaer. (c.ap.) 

Verrucariaceae 
* Ca tapyrenium cinereum ( Pers. ) Koerb. (c. pe) . 
* Catapyreniurn daedaleum (Krempelh . ) B. Stein (c .pe. ) 

"* Catapyrenium squamulosum (Ac h .} o. Breuss (c.pe.) 

Class Basidiomycetes 

Tricholomataceae 
Omphalina hudson lana ( Jenn.) Bigelow 

Lichenes Imperfecti 

* Cystocoleus ebenus (Dillw.) Thwaites 
Lepraria neglecta Vain . 
Thamnolia vermicular is ( sw. ) Schaer. 

TYPES OF VEGETATION RICH IN LICHENS 
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Very few ecological investigations have previously been 
carried out along with p lant sociological research in 
northwestern Greenland. The floristic constitution of some 
important convnunities has been described by the present 
author ( E.S. Hansen 1980 , 1983). The fol l owing survey of 
the lichen vegetation and habitats around Qaanaaq is also 
pure l y descriptive, but it contains additional information 
on a number of ecologica l factors such as type of soil and 
rock, snow cover and influence of manuring . 
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11. EPIGEIC VEGETATION 

Vaccinium uliginosum-Dryas lntegrifolia-Carex rupestris 
Sociation 

This type of heath vegetation covers large patches on 
south- and southeast exposed slopes to the north of 
Qaanaaq, particularly in areas that are early free of a 
protecting snow cover and therefore relatively dry during 
summer. The l ayer of soil is often very thin. The soil is a 
mixture of clayey and sandy weathering material and some 
organic materiaL It has a slightly acid reaction. Salix 
arctica, Silene acaulis and Hierochloe alpina occur more or 
less constantly in this sociation. 

The sociation is comparatively rich in lichens {max. 20 
taxa), Cetraria cucullata being the most abundant species. 
Thamnolia vermicularis and Coelocaulon murlcatum are 
additional important lichens also occurring in more dry 
types of dwarf shrub heaths and in fell-fields in other 
parts of Greenland (Gelting 1955; E.S. Hansen 1978a & bl. 
It is of interest that Cetraria nivalis is of minor impor­
tance, only. Gelting (1955) found that it is a constant 
species in a Dryas integrifolia community analysed by him 
on Disko . The occurrence of Psora rubiformis a nd other 
eutrophic lichens i n the corresponding heath type at 
Qaanaaq show that the soil i s comparatively rich in nutri­
tion. 

~lectoria nigricans, Bryoria chalybeiformis and Cetraria 
cucullata are the dominant lichens in a Vaccinium uligino­
sum-Carex rupestris heath near the above-mentioned patches. 
It is very rich in crustaceous species, e.g. Caloplaca 
ammiospila, Ochrolech ia upsaliensis and Pertusaria dacty­
lina, but generally these lichens cover very s mall areas, 
only. 

Dead tufts of Dryas often carry a rich vegetation of 
Caloplacas, e.g. C. cerina, c. tiroliensis and C. ammio­
spila. Caloplaca jungermanniae and Leciophysma finmarkicum 
were found growing on dead fragments of Silene acaulis. 

Cassiope tetragona Sociation 

Cassiope tetragona forms a very dense type of vegetation in 
places wit.h a prolonged snow cover, i.e., on east exposed 
slopes and in depressions on south and west exposed slopes. 
The soil has an upper, peaty layer that gradually changes 
i nto clay, sand and stones with a marked higher pH. Salix 
herbacea, S . arctica, Silene acaulis and Luzula confusa 
were found growing in this sociation, but in very small 
quanti ties, only. 

Among the cryptogams Racomitrium lanuginosum and 
Cetraria nivalis are constant elements of the Cassiope 
heaths near Qaanaaq. About a dozen species of lichens are 
able to colonize the soil and dead plant fragments i n these 
heaths, but Lepraria neglecta is t he only lichen that 
covers larger, mossy patches. Arthrorhaphis ci trinella, 
Candelariella placodizans and Lecanora geophila I Fig. 2) 
are pioneer plants on open soil among the dwarf shrubs. 
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Baeomyces placophyllus and B. roseus occur in a similar way 
along tracks on the slopes and in the lowlands. Cetraria 
cucul lata is of minor importance in these Cassiope heaths 
that otherwise are rich in macrolichens commonly occurring 
in Greenland dwarf shrub heaths, e.g. , Cladonia arbuscula 
ssp. mitis, c. amaurocraea, Cetraria nivalis and c. 
islandica (Fredskild 1961 , E.S. Hansen 1979 a & b). A 
single growth of Cladonia luteoalba was found in an open 
Cassiope vegetation on the slope above Oaanaaq. Crustaceous 
lichens such as Lecidoma demisswn, Ochrolechia frigida and 
Pertusaria dactylina cover small areas , only. 

An open Cassiope tetragona- Vaccinium uliginosum heath is 
developed in places with a comparatively good drainage . 
Accordingly the soil is more dry in the summer period than 
in the other types of Cassiope vegetation. The peaty 
surface layer is rather thin. The underlying soi l has a 
slight acid reaction. The Cassiope-Vaccinium heath is very 
rich in lichens {up to c . 20 species), some of which (e.g., 
Ca loplaca arrmiospila and Peltigera lepidophora) indicate 
that the soil is circwnneutral, at least locally. The 
floristic composition of the heath is comparable wi th that 
of the above- mentioned Cassiope heath, but it is more rich 
in pioneer lichens and mosses. The mosses are often covered 
by crustaceous lichens such as Bryonora castanea and 
Psoroma hypnorum. Stereocaulon arenarium is an occasional 
component of the cormnuni ty. 

An interesting variant of the Cassiope heath occurs in 
horizontal patches on some of the terraces above Qaanaag. 
Here melting snow is found even in July. The soil is very 
moist during summer. Cetraria nigricascens is a constant 
component of these heath patches and sometimes is found in 
great abundance (E.S. Hansen 1986b). It also occurs on the 
east exposed slopes near Qaanaag . After c. nigricascens was 
reported from Greenland {Melville Bugt) by the present 
author (E .S. Hansen 1981), it has been collected at Sco­
resbysund in Central East Greenland . There is an additional 
report from Peary Land (E.S. Hansen 1984). Accordingly the 
species belongs to the group of lichens that have a 
northern, high arctic distribution in Greenland . In addi­
tion it belongs to the Beringian element in the arctic 
{Thomson 1984) . It is no matter for surprise that the moist 
Cassiopc heaths with C. nigr icascens are rich in plants 
otherwise Known from snowbeds in other parts of Greenland, 
e . g., Salix herbacea and Cetraria delisei. At Qaanaag 
Stereocaulon alpinum appears to have a particular prefe­
rence for the Cassiope heaths. However, macrolichens are of 
minor importance in these very northern snowbeds. Thus 
Solorina crocea is comparatively rare in the Qaanaag area. 

Empetrum hermaphroditum-Vaccinium uliginosum Sociation 

Empetrum hermaphrodi tum is a rare species in the Qaanaag 
area. The plant only covers small areas at lower altitudes 
on the slopes. The soil is of the same type as that in the 
other Vacciniwn convnunities. Macrolichens such as Cladonia 
arbuscula ssp. mitis, c . pyxidata , c. coccifera and 
Cetraria cucullata occur more or less abundantly in the 
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sociation. Crustaceous lichens appear to be more rare than 
in the above- mentioned sociations . 

Racomitrium lanuginosum-Cladonia alaskana Sociation 

Racomitrium lanuginosum forms tussocks covering several 
square metres of ground in some p laces i n the lowlands 
around Qaanaaq. A nwnber of lichens occur scattered upon 
these tussocks . e.g. , Oactylina arctica, Sphaerophorus 
globosus and Ochrolechia grimmiae . Cladonia alaskana (Fig. 
3) grows in protected niches among sandstone boulders 
together with Racomitrium lanuginosum and lichens such as 
Bryoria nitidula, Cladonia cenotea, c. cornuta and c. 
squamosa. Omphalina hudsoniana belongs to this sociation, 
too . Like Cetraria nigricascens, Cladonia alaskana s hows a 
wide amphi-Beringian range (E .S. Hansen 1989} . The great 
waterholding capacity of Racomitrium probably determines 
the abundant occurrence of Cladonia stricta i n the moss 
tussocks. Otherwise c. stricta is a domi nant species on 
moist soil along the watercourses that carry melting water 
from the local accumulations of ice. 

Mossy cliff rich in Peltigeras and other lichens 

A. few metres from the coast line somewhat to the east of 
Qaanaaq a low mossy cliff with scattered Dryas plants was 
studied. Four species or Pel tiger a occur on the cliff, viz. 
Peltigera didactyla, P . neckeri, P. rufescens and P. 
leucophlebia. Psoroma hypnorum , Caloplaca cerina , Lecanora 
epibryon and Physconia muscigena grow on and among mosses, 
too . Absconditella delutula (Fig. 4} that is an addition to 
the known lichen flora of Greenland was found growing on 
dead fragments of Dryas together with Caloplaca tetraspora, 
c . tiroliensis and Rinodina tu rfacea. Coniocybe furfuracea 
occurs in a small, somewhat moist and shady depression 
together with Cystocoleus ebenus, while Hypogyrnnia subob­
scura , Ochrol echia upsaliensis, Lecanora geophila and 
Candelarialla placodizans grow on more dry soil on the 
cliff. 

B. EPILITHIC LICHEN VEGETATION 

Umbilicaria hyperborea-Pseudephebe minuscula - Sporastcitia 
testudinea Sociation 

This sociation that is unique by its distinct dominance of 
Umbilicaria hyperborea has a wide distribution in the 
Qaanaaq area and occurs on garnet gneiss , quartz - pebble 
conglomerate and sandstone. 

Ice transported boulders composed of garnet-hornblende 
or garnet-biotite gneiss occur scattered in the lowlands 
around Oaanaaq. The vertical surfaces of the blocks are 
partly covered by species such as Umbilicaria hyperborea, 
u. proboscidea, Pseudephebe minuscula, Parmelia disjuncta 
and the following micro lichens: Sporastatia testudinea, 
Rhizocarpon geographicum , R. geminatum and Lecanora 
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polytropa. The boulders act as resting - places for various 
birds and accordingly their tops are often covered by 
orni thocoprophilous lichens (see later) . 

The sociation is more conunon than the other epili thic 
sociations on sedimentary r ocks i n the Qaanaaq a rea. It is 
found on sandstone blocks both in the lowlands and at 
h igher altitudes (up to c. 500 m a.s. L) . It consists o f 
the above-mentioned species that grow on all types of 
surfaces of the sandstone boulders, even the apical faces. 
As many sandstones in the area are ferruginous, it 
sometimes can happen that Tremolecia atrata joins in the 
association . Umbilicaria lyngei , U. tor ref acta, U. 
cylindrica, Parmelia incurva, Hypoqymnia oroarctica, 
Ophioparma ventosa, Candelariella vi tellina, Lecanora 
intricata and L . atrosulphurea are additional species found 
on these sandstone rocks . A somewhat reduced edition of the 
sociation occurs on scattered boulders composed of 
quartz-pebble conglomerate. 

Acarospora chlorophana Sociation 

Acarospora chlorophana occurs sparsely on southeast exposed 
slopes north of Qaanaag. Here it was found growing on 
blocks of ferruginous sandstone of reddish brown colour and 
more rarely on pale sandstone (max. a lt. 560 m a.s . l.) . It 
was not found on the gneissic boulders. The plants consis t 
of a few , scattered areoles wi t h the characteristic bright 
lemon colour. Apothecia are present. 

Creveld (1981) describes a Norwegian community with 
1\carospora chlorophana occurring on strongly overhanging 
faces of boulders and rocks and even in deep vertical 
crevices. In the same way most of the Greenland populations 
of 1>.. chlorophana have a distinct preference for overhangs, 
rocky caves and crevices (E .S. Hansen 1982). However , the 
species is always found growing on exposed rocks in the 
Qaanaag area. This partly can be explained by the fact that 
the polar night lasts for 3 1/2 months in this part of 
Greenland. Creveld ( 1981) found that A. chlorophana occurs 
regularly in the Umbilicaria-Sporastatia association in 
southern Norway, but the species is not present in the 
above-mentioned Umbilicaria hyperborea- Pseudephebe 
minuscula-Spor astatia testudinea sociation. The occurrence 
of 1>.. chlorophana on substrates rich in iron has previously 
been reported by Wirth { 1987). 

Parmelia incurva Sociation 

This association typically occurs in protected and somewhat 
moist places with a snow cover of long duration such as 
rocks near snowbeds and watercourses. Parmel ia incurva 
sometimes grows together with Porpidia pseudomelinodes on 
boulders close to small streams with melting water. The 
species is particularly abundant on sandstone rocks in 
block fields in t he lowlands. It has a distinct preference 
for the top and the subapical faces of the boulders. 
Parmelia incurva is always sterile and poor in soralia in 
the Qaanaaq area. 
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Acarospora sinopica Sociation 

Although rocks with iron containing minerals occur abun­
dantly around Qaanaaq , the content of Fe-oxides is rarely 
high enough to allow the A.ca r ospora sinopica sociation to 
grow on them. It was found on some small , dark. reddish 
brown blocks in a marsh somewhat to the east of Qaanaaq. 
Jt.carospora sinopica is of greatest importance, but species 
such as Tremolecia atrata, Umbilicaria hyperborea, Pseud­
ephebe minuscula and Sporastatia testudinea also occur on 
the stones. Creveld (1981) states for some Norwegian rocks 
with Fe-minerals that they are mainly inhabited by Spora­
statia- Pseudephebe corranunities. This also applies to a 
large part of the sandstone rocks of Qaanaaq. Rocks with a 
well-developed vegetation of species such as 1\carospora 
sinopica, Lecidea atrofulva and L. silacea have been 
studied in South East Greenland by the present author (E.S. 
Hansen 1986a). 

Dimelaena oreina Sociation 

The sociation occurs on the previously mentioned gneissic 
boulders rich in garnet situated in the flat lowland near 
the inlet. The boulders have been transported by ice and 
have a comparatively smooth, but very hard surface. They 
are up to 1. 5 m high and are more or less manured by birds. 
Dimelaena or eina is dominant on the apical and subapical 
surfaces of the boulders, where pH is higher than at the 
lower surfaces. The sociation is also considered 
ornithocoprophilous or nitrophilous in Central Europe 
(Klement 1950, 1955}, whereas the Norwegian associat i ons 
with Dimelaena oreina studied by Creveld (1981) do not show 
this characteristic. She found it to be restricted to steep 
and overhanging rock faces with southern exposure. In North 
Greenland (Thule , Peary Land) Dimelaena ore ina has a 
distinct preference for the top and the subapical surfaces 
of the rocks and boulders, but occasionally it occurs on 
steep faces , too. 

Xanthoria elegans, Umbilicaria decussata, U. hyper borea, 
Sporastatia testudinea , Ps eudephebe minuscula, Candela­
riella vltellina and species of Physcia are additional 
important members of the sociation. Grey and yellow species 
of Rhizocarpon occur less frequently. The rare Greenland 
species Rhizocarpon renneri was found growing parasitically 
on Dimelaena oreina on one of the gneissic boulders at 
Qaanaaq. 

Xanthoria elegans-Physcia caesia Sociation 

This very conspicuous sociation has a wide distribution in 
the Qaanaaq area and occurs in all other parts of Green­
land, too (Daniels 1975; E.S.Hansen 1978 a & b, 1982; 
Salomonsen 1979; Moberg & E.S. Hansen 1986 ) . It is found on 
both gneissic rocks and sandstones of different types and 
with varied exposure and slope. The species belonging to 
the sociation occur abundantly on the top of boulders, 
where birds, e.g. snowbuntings , like to rest, but are also 
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Fig. 2. Lecanora geophila (Th. Fr.) Poelt (x2). Fig. 3. 
Cladonia alask.ana A. Evans (x2.5). Fig. 4. Absconditella 
delutula { Nyl. ) Coppins & Kilias ( xl. 5) . Fig. 5. Caloplaca 
alcarum Poelt ( x8. 5) . Fig. 6. Buellia pulverulenta ( Anzi) 
Jatta (x4.5). ap = apothecia. 

found growing in great abundance on the rocks in places, 
where the dogs of Qaanaaq are kept, when they are not on 
sledge journeys. 

Xanthoria elegans and Physcia caesia appear to be the 
most characteristic of the nitrophilous species on the 
above-mentioned rocks, followed by Umbilicaria decussata, 
Parmelia infumata, Physcia dubia , Rhizocarpon geminatum and 
Lee i dea atrobrunnea. Species such as Sporastatia 
testudinea, Pseudephebe minuscula and Candelariella 
vi tellina are constant elements of the sociation. The two 
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parasitic species of Caloplaca, c . alcarum (Fig. 5) and c. 
epithallina that grow on the thalli of Lecanora contractula 
and Rhizoplaca melanophthalma, respectively, occur on 
boulders close to Qaanaaq. Presumably the occurrence of 
both of these species on these boulders indirectly is 
influenced by nitrogenous matters from dog droppings. 

Xanthoria candelaria-Physcia dubia Sociation 

While the preceding sociation can be found near the houses 
of Qaanaaq, the community dominated by Xanthoria candelaria 
and Physcia dubia occurs at some distance from the town. It 
occurs predominantly on the apical surface of boulders 
influenced by guano from, e.g. snowbuntings. The number of 
thalli of Xanthoria candelaria on such boulders can be very 
high. In extreme cases the species covers the whole top 
surface leaving only small patches fo r other lichens. 
Physcia dubia is sometimes replaced by P. caesia on the 
rocks that a re composed either of sandstone or gneiss. 
Parmelia sulcata, Rhizoplaca melanophthalma and Lecanora 
badia are additional lichens of the convnunity. In a few 
cases Xanthoria sorediata was found on t he lower part of 
boulders otherwise overgrown by members of the Xanthoria 
candelaria-Physcia dubia sociation. Physcia dubia was found 
to be infested with Buellia pulverulenta (Fig. 6). 

C. LICHENS GROWING ON BONES J\ND WOOD 

Old bones of seal, narwhale and other marine mammals occur 
scattered on the ground in the lowlands around Qaanaaq. 
They are often covered by lichens, e . g. Physcia caesia, 
Caloplaca tir0liensis, c. cerina, Candelariella aurella and 
Lecanora behringii. Psoroma hypnorum was found growing over 
mosses on a bone. 

Old wood is also a substrate for species such as Calo­
placa tiroliensis and c. cerina (E. S. Hansen, Poelt & 
S¢chting 1987). 
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AZBUKINIA GEN. NOV. 

L. N. VASILYEVA 

Institute of BioZogy and PedoZogy, Far Eas t Department of 
the USSR Ac:ademy of Sc:ienc:es, Vladivo s tok 690022, USSR 

Duri ng studies on the pyrenomycetes of the soviet Far 
Eas t by the author, some new species and gene ra were found, 
and one of the mos t exciting findings i s the fungu s record­
ed by Jaczewski (19 13) as ChaiHetia ferruginea (Fuckel) 
Jacz. Unfortnna tely, the genus Chaille tia Ja cz. i s invalid 
because of its thrice-repeated usage for various kinds of 
organis ms (Hawks worth e t a l., 198 3) . So, a new genus i s 
described here: 

Azbukinia Lar . Vass. , gen. nov. 

Syn.: Chai Hetia Jacz., Opred. gribov (The handbook of 
f ungi) 1 : 233 . 1913, nom. nud.; non ChaiUetia DC., Ann. 
Mus. Natl. His t. Na t. 17 : 153 . 1811; non Chai Heti a Fuckel, 
Fungi Rhen . 6: 557. 1863; non Chai Uetia Kars ten, My col. 
Fenn. 1: 21, 241. 1371. 

Stromata e utypoidea, ligna decorticate insidentia vel 
verruciformiter elevata, effusa, confluentia vel irre gular­
iter efformata , nigres centia. Ostiol a prominentia, dis­
tincte s ulcata. Perithecia ligna immersa, ovoidea vel 
compressa, colla longi. As ci uni tunicati, cylindrici, 
fasciculati, paraphysati, apparatu apicali nonamyloideo. 
Ascosporae uniseriales, e llipsoideae, incoloratae, dictyo­
septa t ae. 

Type species: Azbukinia fer ruginBa (Fuckel) Lar. Vass. 

Azbukinia f erruginea (Fuckel) La r. Vass ., comb . nov. 

Syn. : Me Zanops ferruginea Fuckel, J ahrb, Nassauis chen 
Ver. t;aturk. 27-ld : 40. 1873.- Botryosphaeria ferruginea 
(Fucke l) Sacc. Syll. Fung. 1 : 465 . 1832 . - Chai Hetia 
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ferz>uginea (Fuckel) Jacz . Opred . g ribov, 1: 233. 1913 . 

Stromata eutypoid , effuse or limited, sometimes very 
prominent and robust, black. Perithecia immersed, 500-600 
)Jm diam, with sulcate ostioles and elongate beaks projecting 
beyond sur face of stroma. Asci unitunicate , cylindrical, 
in fascicle, with numerous paraphyses and nonamyloid apical 
ring, 130-150 x 10-12 um. Ascospores unis eriate, ellipsoid, 
3- (4-)septate and one vertical septum, without constrict­
ions, hyaline, 16-20 x 7-9 um. 

In woody plants, USSR, Primorski region , reservation 
"i<edrovaja Padj, :r October 1937, Lar. ri . Vasilyeva. 

The original description and illustration (Fuckel, 
1873) indicated that the ascospores were one celled and 
contained four to six guttules. Winter (1887) made · the 
observa tion that the fungus is dic tyosporous o He provided 
no other disposition for the species, which he listed under 
Botcyosphaeria as doub tful or to be excluded. 

Jaczewski (1913) placed this fungus in the family 
Val saceae among a very heterogeneous complex of genera 
(Mamiania Ces. et de No t., VaZsa Fr., Anthostoma Nits ., 
PhysaZosporina Woronich ., Botryosphaeria Ces. et de Not ., 
ChaiHetia Jacz., MeZogramna Fr., Kalmusia Niessl, Endothia 
Fr., Diaporthe Nits. , Hercospora Tulo, Rllynchostoma Karst., 
Myrmaeciwn Ni ts.), which actually be long in Valsaceae , 
Gnomoniaceae, Diatrypaceae, Dothideaceae or Hypocreaceae. 

The perithecial centrum of the fungus (i.e., fascicul­
ate asci with paraphyses ) is characteristic of the family 
Diatrypaceae in my new treatment (Vasilyeva, 1987 , 1988) 
which includes all a s cos pore types (in con trast to more 
widely accepted " allantosporous concept, 11 cfro Eriksson and 
Hawksworth, 1986, pp . 218-219) aod exhibits the complete 
parallelism to the family Valsaceae both in ascosporic and 
stromatal characters. 

It should be noted that the genus Azbukinia falls on 
tha t place in the table of generic dis tribution in Diatryp­
aceae (Vasilyeva, 1987, p o 39) which was unoccupied before, 
i.e . , it corresponds to the expec t ed generic combination of 
dictyospores and eutypoid (or diatrypoid) stromata. The 
fulfilled predictions are the indicators of the natural 
sys tem and of the robustness of its theoretical grounds o 



Azbukinia fer:ruginea : Stroma a nd 
ascus with ascospores . 
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TWO NEW SPECIES IN PARMELIACEAE (LICHENIZEO ASCOMYCOTINA) 

AND NEW RECORDS FOR ARGENT! NA 

MOn ica T. Ad ler 

Departamento de Ciencias Biol6gicas 
Facultad de Ciencias Exac tas y Natura l es 

Un iver s idad de Buenos A i res 
1428 Buenos Aires, Argen ti n e 

ABSTRACT : The Arg ent i n ian species ~ j ujensis Adler 
and Parmotrcma pseudobrcviciliatum Ad ler, Elix U Hale, are 
described as new. The former is k nown on ly f r om Jujuy Province 
a n d the l atter, from Buenos Aires Prov ince in Argentina , and 
also f rom Brazil. In a dd i tion four new species previous l y un­
recorded for Argentina arc reported. 

METHODS: Thalline chemistry was determ i n ed by thin l ayer chrom­
atography (Cu lberson & Ammann , 1979), high performance l iqu id 
chromatography (Lumbsc h & E l ix, 1985 ) and comparison w i th 
authentic samp les . 

P\.IIICTELIA JWENSIS Adler sp . Fig.l 

Thal l us f oliaceus adnat us, cinereus , ca 10 em latus , sine 
propllgu 1 is; l ob is s ubrotundll tis 3-7 mm la t: i s . Sup erf tc ies pseudocyph­
ellatus, pseudocyphellis punctiformibus mlnutls ( < 0.2 mm lalis) 
spars1.s. Fac i es infera castanea vel n i gr icans , rhit inis long is , 
simp l i c ibus , ebor ine is ve 1 hyalin is , raro conco loribus . Pycn id ia 
inmersa , conidiis filiform1.bus, 9-1 5 }Jm l ongi s. Apotheci a i gnot:a . 
At:rano r i nurn et ac idum gyrophor lcum con tinens. 

Type: Argentina , Jujuy Province, Yala Ri ver (C5~ 0 2~ "t'l, 24°07 ' S,l500m); 
on roadside Populus sp. corte11 , M.T.Adler, Il-1986, OAFC 35.388-holo­
type , ANUC-isotype . 

Thallus foliose, adnate, cor ticolous, l ight to dark grey , 
wi th chestnut to ye ll ow ti nge. Lobes ap ically s ubrotund, 3-7 
mm wide. Upper surface plane to broad l y undu la te, rugose 
in the center, with puncti form , sparse , minute (< 0.2 mm diam.), 
even l y sca llered pseudocyphellae ; wi t hout isid la, soredia , squ am­
ules or lobulae. ,.,,\edulla whi te. Lower surface ches tnut to black 
except for a n ivory ma r gina l zone below the apices o f the Jobes. 
Rhizines long , simp le, Ivory , hyaline or concolorous with the 
lower surface. Pycnidia immersed, mainly submarginal, with 
fil i fo r m conidia 9-4Sf. m long. Apothecia no t known. 
Chemistry : Cor tex K+ yel low (atranorin}, medulla K- , C+ pi n k 
and KC+ p ink (gyrophoric acid). 
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Current l y seven spec ies of P unc relia w i th fi l iform conidia 
have been recognized, five of whiChla'C'kvegetative propagu l es. 
Krog{ 1982) accepted three of the five such species : e_. hypoteu­
ci tes (Nyl . ) Krog (pale underside, lec.anoric acid); P. microsticta 
TMTITt. Arg.) Kr og (b lack unders ide, unknown fat t y- acids, s pores 
less than 20 }Jm long); and e_ . nega t a ( Ny l .) Krog (black under­
side , unknown fally acids, spores mor e t han 20 flm long). More 
recent l y Ga ll oway and El ix { 1984) added P . su ba l b i cans (S ti r l. ) 
Ged loway & Etix (pale u n derside , l ecan oriC acid as in e_. !:!..l..2.2-
l cuci tes, but differ i ng ma i nl y in d i s tr i bu tion of pseudocyphe ll ac; 
I aminal i n e.. hypoleucites, margina l in e.. subalbicans). Recen t ­
ly Elix and Johns t on (1988) described also P. nebu l ata , whi c h 
ha s pate underside and tacks medul l ary s ubs tances-.---

Two fur t her species h.e~ve vegetative diaspor es: P. colom­
biana SCr . (SCrusiaux, 1984; isidia te, b l ack undersi de, g-yrophoric 
acid) ; and P. novozetandica E l ix & Johns ton ( 1988) ; lobulate 
and i si diate, -black u n derside, lccanoric acid). 

The new species, ~· jujen sis , belongs to the firs t group 
wh i ch lack vege ta t ive propagules. It i s distingui shed b y t he 
presence of gyrophoric acid i n the medu ll a in combi n ation w i th 
a ches tnut to black lower sur f ace. Thi s new species probably 
represent s the n on-i sid iate morp h o f P . colombiana. T hi s species 
is repor ted here for the firs t t i me frOm Argent i na (see further) . 
It was f requen t l y collected on rock s of Buenos A ires, COrdoba 
and Jujuy Provinces . 

PARMOTREWA PSElDOBREVI CI LI ATl.lol Ad l~ r, Elix & Hale sp .nov . Ftg. 2 

Spec1es cum thallo et substant iis prlnC l P& l tbu s (atranorinum 
et acidum alecto ronicum) ut in Pa r mot r ema brevici l i atum (Hale) Hale 
sed ab hac specie conl.diis f i lifo.-mibus 8 -11 fm longis di ffert. 

Type: Argentina , Buenos Aire s Province, on g ranite .- ock , near Cerro 
" E l Centine~·. Pa r tido de Tnndil (59°09 'W, 37°20'5, 350m) . M.T.Adl e r 
I- 1987; BAFC 35.901-holotype; ANUC, US-isotypes . 

Thallus saxico l ous, grey t o greenish grey, ca 5- 15 on diam. 
or rmt - fonning. Lcbes 4-10 rTTI"' wide , with rounded apices, saretirres 
cr ena t e or deep l y incised, especia l l y tov.ards the center, ....ner e 
t hey sare t i rres f orm i sidioi d (cy l i ndrica l t o triangul ar, 1-3 rrm 
wide) lcbutes (not p r esen t i n a l l specirrens) ; rmrg in rroderatel y 
c iliate wi th slender ci li a up t o 2.5 rTTI"' long. U:>per surface broadl y 
undula t e , ermcula t e or s l i ghtly rmcu l ate in o l der part s , occassional­
l y f onning verrucose isid i a- l ike granules. Medu l l a Yhite. Lo.•.:er 
surface black with a pa l e t an rrerginal zc:ne at the apices of the 
l obes ; t h i s rmrg i na l zone i s ivory, vJ-Ii t e or rrot t led ...-hen the lc:bes 
are fert i I e. Ma t ure apothecia i nfreQuen t , cupu l i form, st ipi tate , 
with an i rrperfor a t e brov.n di sc up t o I an d iam. ; rmrg in om ate with 
i sidioi d lcbules; ascospores 10- 14 X 13- 18 }-""· Pycnidia inmersed , 
conidia f il iform 8-11 }X" l ong. 

hE!Tlistry: Cor t ex K+ ye ll ow (a t r anorin)j medu ll a K- , C-, KC + purp l e 
tuming orange; alectorcn i c ac i d (rmjor) , .,., -co l latol i c acid (rmjor), 
urknOW'l sl.bs t ance related to alectoronic ac i d (minor) and a urkno...n 
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pink pigment {va r iab le f r om major to trace). 

Parmotrema pseudobrevic i lia t um appears t o be c l ose l y 
related to P. breviciliatum ( Ha le ) Ha le {1 965 and 197''i ho lo t y pe 
a t US! ). Bo th are saxicolous , simi lar in morp ho l ogy a nd c hem is t ry 
and occasion a ll y f orm l ami n a !, lsidia- l ike s truc t ures. Nevertheless 
the t wo species d i ffer in t y pe a nd l eng th of con idia: in P.brevi­
ci l la tum t hey a r e sub l ageni form a nd 6- 8 p m long whi le in ~. pseu­
dobrevicilia tum t hey are s lender, fi l i form and 8-11 )Jm long . 

P . pseudobrevicitiatum is also clos el y related to t he 
cortico tOus Indian endemic Pa rmotr ema vartakii Hale, which 
lacks both o< - co ll a to/ i c ac i d and the u nknown associa ted with 
alec toron ic a c id, which are major and minor sub stances r e spect ­
ivel y in~· p seudobr evic il ia t um. 

So far thi s new species is k n ow n fro m Argent i n e., where 
il grow s o n rock s both I n p r o t ec t ed s ites (near sma ll streams ) 
and in more exposed si t uat ions, and fro m Braz il (He.le, pers. 
c omunice. ti on). 

Speci men s exami ned: Argentina . Buenos Ai re s Province ; on r ock, n ear 
Arro yo "Los Helechos " , Sierra de La Ventana, Partido de To rnqu is t , 
M. T .Adler, V-1986 (BAFC 35 . 7871; o n gra nite, nea r Cerro " E1 Centi ne ­
la" , Part ido de Tandil, M. T.Adler , I - 1987 (BAFC 35.935, 3S.Q38); 
on granite , near "La Ca scada.", Pa r tido de Tnnd1 l , M.T .Adlcr , I - 1987 
(BAFC 35.933, 35.934, 35.93!5, 35 . 942) . 

NEW RECOROS FOR ARGENTINA 

Fla vopa.r-..elia hays0111ii (Gyel. & FOriss) Hale 

Buenos Ai re s Province. Olnvarria , Partido de 01avarria , on 
rock. , mi xed with Flavoparme l ia papillosa. M. T. Ad ler , III - 1986 (BAFC 
35 .695). Si e r ra de La Ventana,~de Tornquis t , Pa rqu e Provln­
cial E. Tornq ui st, on rock mixed with F. papillosa . M.T . Ad l er, 
V-1986 (BAFC 35.699), - ---

Parapa rmelia rupicola (Lynge) Elix & Jo hnston 

Bueno s Aires Prov i nce . S 1erra de La Ventana, on roc k, M. T .Adler 
V- 1986 (BAFC 35.795) ; Tand i l, nea r Cerro "El Cen tinela", o n rock , 
M. T. Adler, 1-1987 (BAFC 36.012); Tandil, " La Cascada" , on rock, 
M. T. Adle r I-1987 (BAFC 3!5.009, 36 . 010, 36.011) , 

Punctelia. colCMnbiana s rrusiaux 

Buenos Aires Province . Sier ra d e La Ventano., Arroyo "Los Hel e­
cnos" , on rock , M.T. Adler, V-1986 ( BAFC 35.801, 35.802) ; Ta nd ll , 
" La.. Cucada " , on rocks, M. T . Adler, I -1987 (BAFC 36.393 , 35 . 915) ; 
Tandil. "La t.lovediza " , on roc k , M. T . Adler, I-1087 ( BAFC 35.010) . 

COrdoba Province. Near Copina, on soi l de posited on r oc ks, 
M. T .Ad ler , X- 1985 (BAFC 36.3961 ; Lo s G1gante s, on soil deposi ted 
on rocks, M.T. Adler , X-1985 (BAFC 36.395) . 

Jujuy Province . Near Laguna Ya1a, o n so1 l de posited on rocks , 
M. T. Adl er , li-1986 l BAFC 36.397, 36 . 398, 36.400 , 36.401J; near 
Lagun a Yala , on Aln u s j oru lensis cortex, M. T. Adler, II-1 986 {BAFC 
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Fig. I - Ho l o t ype o f Punctel ia juj ensls (BAFC 36 . 388) . 

Fi g .2- Par t o f ho lo t ype o f P a rmo t r ema 
pseudobrevici I ia tum (BAFC 35 . 936) . 
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36.402). 

Some collections from Jujuy Prov:~.nee, s how a tyoical mixture 
of both coraUo id anct small d o ,.sivent r al isidia ( as in the type at 
Sl ) , Howe ver most col lec tions, especially from CO r do ba and Buenos 
Aires P l"' ovi nces, ha ve only the s mall, simple isidia . 

Puncte l ia se-ans i ana (Cu lb. & Culb . ) Krog 

Bue nos Ai r es Pr ov i nce. S l.er' ra de La Ventl!lna, Abra de La Vcnta.n3. 
at Ccrr•o Bahia Blanca' s base, on soi l and mu sci, M. T. Adler, V- 1986 
(BAFC 35.805 (dete rm t n atlon , M. T. Adle r, conf i rm ed by J,A, Elix), 
35 . 808); Tandil, "La Movcdiza" , on rock , M.T. Adler, I-1987 (BAFC 
35 .91 0, 3!).9 14) ; Tandil, "La Cascada", on rocks, M.T . Adler, I- 1987 
(BAFC 35 . 91 1 , 35 . 9 12, 35.913) . 

Salta Prov i nce. Cues ta del Obi s po, near Esco ipe, pa r-t on so i 1 
and musci and part o n ,.oek, M. T. Adle r, II-198C {BAFC 35.945, det . 
by M. T. Adler, conf i rmation, J.A . Elill) . 

Par t of the Argentinian collection s studied had tne lobes 
mo r e tnelSed t han t he holotypc (at CUKE! l, sometimes plenty o r lob· 
u l cs . 
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SOMB NAMB CHANGES HBCBSSITATBD BY 
THK R.BDBPINITION OF TRB GB:NUS 

CANDIDA 

H. J. Roeijmans , G. W. van Eijk & O.Yarrow 

Centrsslburesu voor Schlmme/cultures, 
P.O. Box 273, 3740 AG Bssrn, Th e NetherlBnds. 

In a recent publication We Uman et sJ. (1988) further amended the de­
scription of the genus Candida and removed some basidiomycetous species 
to the genera Rhodotoruls and Cryptococcus. However they did not com­
pletely purge Csndlds or all Its basidiomycetous species, i.e . aU those 
which give a positive result In the dlazonlum blue 8 and urea tests. have a 
fine structure characteristic of basidiomycetous yeasts and whose polys­
accharides contain either Jtylose, fucose or rhamnose. 

Four species were overlooked , namely: Candlda buUonll, C. dulcla ­
mlnls, C. Jlgnophlla. and C. huempll. Moreover , although Wcljman ot sl. 
(1988) placed A.plotr/chum In synonymy with Cryptococcus they talled to 
rename the species A . !Utronensls and A. nothorsgl. The purpose of thla 
short commun ication Is to remedy these ommlsslons. 

The diagnostic properties of Cryptococcus and Rhodotorula accordlng 
to Weljman et a/. (1988) are given In Table 1, together with results for 
Inositol growth , galacturonate growth. and starch production reported by 
Barnett et al. (1987, 1989), as well as ot the polysaccharide analyses 
found in this study. The carbohydrates were analyzed according to 
Weljman & Golubev (1987) . The cell walls are multilayered and therefore 
cha racteristic of basidiomycetous yeasts (W. Batenburg-v .d . Vegte , 
pers .comm.). 

Table I 

irooth Storch IOIJSOCChorU! 
Inositol IO loctura not! oroductlan XIIII! lucm rhoonm 

lf!Dtmaus 
lhDdDIDra/a 

Candida bVfllnl/ IUS llSOI 
I. dV/cJCI/nls ((IS 11111 
I. hvm l/ IllS lllil 
I. J/tnamtallll 110!1 
IP/atrtrhvr frtmmls IllS IIUI 
A. nDihafat/ IllS lliSI 

•or· • tar -
tor· 
+or - •or-
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From this table It can be clearly seen that Candida huempJJ must be re­
assigned to Cryptococcus and the rest of the species to Rhodotorula, as 
follows : 

Cryptococcus huemp/1 (Ramirez & Gonzlilez) Roeijmans, van EUk &. Yarrow 
nov. comb. 

Baslonym: Candida hucmp/J Ramirez & GonzAlez. 1984 , Mycopathologla 
88 : 167. 
Rhodotorula buffonll (Ramirez) Roeljmans, van EUk & Yarrow nov . comb. 

Baslonym: Torulopsis bu"onJJ Ramirez, 1957, Mlcroblol. Espaft . 10: 238. 
Rhodotorula duJC'iaml nls (Tokuoka et al.) Roeljmans, van EIJk &. Yarrow 
nov . comb. 

Baslonym: Candida dulclamlnls Tokuoka, Ishltanl, Goto & Komagata. 
1987, J. Ge n . Appl. Ml croblol. 33: 6 . 
Rhodotorula /Jgnoph/Ja (Dlll et a/. ) Roeljmans, van EUk & Yarrow nov. 
comb. 

Baslonym: Candida JlgnophJJs Dlll . Ramfrez &. GonzAlez. 1984, Antonle 
van Leeuwenhoek 50: 220. 
Rhodotoru/a futronensls {Ramlrez & Gonztlez) Roeljmans , van Ellk &. 
Yarrow nov . comb. 

Baslonym: Aplotrichum futronensis Ramirez & Gonztlez. 1984 , Mycopat­
hologla 88: 74. 
Rhodotoru/s nothofag/ (Ramirez & GonziLiez) RoelJmans. van ElJk & Yarrow 
nov. comb . 

Baslonym: Ap/otrlchum nothofagl Ram(rez & Gonztlez. 1984, Mycopatho­
logla 88 : 76. 
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A CONTRlBUTION TO THE GENERIC 

DEFINITION OF FUSARIUM 

W. GAMS 1 and Helgard I. NIRENBERG' 

1Cewraalburl!au voor Scltimmelculwres. Baam , Ne1hulands. and 

1 Biologisclre Bundesansralt fi1r Land- und Forstwirlschaft . lnslitut 
fiir Mikrobiologie , Berliii-Dohlem , F.R. G. 

Abslracl 

In Fusarium distinction is usually made between macroconidia 
and microconidia , though a differentiation between conidia of 
the aerial mycelium and sporodochial conidia (always pluricel­
lular and foot-celled) is more appropriate . Classification oft he 
microconidia! or aerial forms of sporulation is possible in Fusa­
rium if the generic diagnosis is slightly broadened . while none 
of the other presently used amerosporous genera is suited to 
accommodate them . 

A polythetic definition oft he genus is proposed that takes 
care of numerous variations . The crucial point is the potential 
of every Fusarium to produce fusiform . septate, "sporodochial " 
phialoconidia , though they need not be present in every speci­
men or culture. With this definition it is possible to recognize 
isolates that form exclusively microconidia as Fusarium and it 
is also admissible to combine taxa based on such conidia in Fu ­
sarium. 

Hennebert ( 1987) outlined the problems involved in the definition and 
naming of pleoanamorphic genera in either a pseudobotanical or an ana­
tomical way. He reached the conclusion that what is used in practice is 
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some kind of compromise between the two ; it is impossible to state in 
general rules. to what extent the anatomica l system can be pursued . 

Fusarium with its different forms of sporulation is an outstanding 
exa mple to illustrate all the in herent problems. An unmistakable defi­
nition of the gen us . coveri ng all border-line cases . is one of the major 
tasks of the I.S .P.P. Comminee for Fusarium nomenclature . Only with 
such a definition will it be possible to avoid further conflicts about 
the nomenclature of microconid ia) forms. which still hamper the com­
munication among experts . 

Among all hyphomycete genera . Fusarium is one of the best known 
and extensively studied cases . with regard to natural affinities of sections 
and teleomorph connections (Samson & Gams , 1984) . Since Wol­
lenweber and Reinking ( 1935) the genus has a rather natural circum­
scription . Gams & Gerlagh (1968) , included the anamorph of P/ecro­
spharrella that does not reall y fit in th is complex of related fungi and 
will have to be excl uded. Among previously reported teleomorphs . Ca­
/onecrria has been eliminated with the conclusion by Rossman ( 1983) . 
that C. rigidiuscula is best classified as Necrria rigidiuscula Berk. 
& Br.. The genera Micronecrriella. Cryphosphaeria and other teleo­
morph names (ulti mately Monographella. Miiller . 1977) have been dis­
carded for Fusarium by the now widely accepted conclusion that F. nivale 
with its an nellidic conidiogenesis (Gams & Muller . 1980) is to be 
accommodated in Microdochium (or Gt!rlachia), because of the classi­
fication of the teleomorph in the Hyponectriaceae (Samuels & Hallen , 
1983). Other species tran sferred by von Arx ( 1984) from Fusarium to 
Microdochium may better remain in Fusarium. as their conidiogenesis 
is regularly phialidic. The genus Fusarium then will contain only 
anamorphs of two complex ascomycete genera of the Nectriaceae . 
Gibberel/a and Necrria. 

This si tuation provides strong arguments for the desirability to reach 
a delimitation of the genus according to natural affinities rather than 
according to a schematic anatomical criterion of conidial shape and coni­
diogenesis. The salient feature of the genus is septate . fusiform , pedi­
cellate macroconidia with phialidic (monophialidic or sympodial-poly­
phinlidic) conidiogenesis , but other forms of conidia and modes of 
con idiogenesis also occur. The occurrence of sporodoc hia . for some time 
used to distinguish Fusarium from Fusisporium Link , had been obso­
lete as a generic criterion since Wollenweber' s work (Wollenweber and 
Reinking. 1935). but see below. 

According to the present circumscription . the genus also comprises 
species that form non-septate and 1- to 2-septate microconidia . Since 
the division of conidia into pluriseplate macroconidia and microconidia is 
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usually not possible along a sharp borderline . it might be more precise to 
distinguish between conidia (non-pedicellate) borne in the aerial myce­
lium on non-aggregated conidiophores ("conidia of the aerial myce­
lium") and of conidia borne on the surface of the substrate on aggreg­
ated conidiophores : pion notes. sporodochia , synnemata , acervuli ("sporo­
dochlal conidia"). The faller are pedicellate and are consistently of 
phialidic origin: the former may have both phialidic and polyph ialidic 
conidiogenesis (Booth. 1971 ) . When these conidia are produced singly . 
Booth (I.e.) called them polyblastic. Gams (1973) preferred to speak of 
phialides with solitary conidia rather than true blastoconidia, because 
after formation of a si ngle conidium an internal wall thickening becomes 
visible that occludes the opening of the conidiogenous cell. If this 
hypothesis is true, there is no conceptual discontinuity between the 
phialidic and monoconidial conidiogenesis (at least in Fusarium) . Elec­
tron-m icroscopic examination of the situation has still to be done. For 
brevity's sake, we shall continue to call them polyblastic here. But the 
same fungi under certain circumstances also produce phialidic (sporodo­
chial) conidia and then there is no doubt about their inclusion in Fusa­
rium. In cu lture. wild-type isolates of Fusarium always produce phiali­
dic pedicellate conidia under certain conditions. The only species that 
fail to do so are F. camptoceras and F. ventricomm and their inclusion 
in the genus remains problematic. In the Berlin collection there are 
only two isolates of each species and possibly. if the conditions are 
varied . they also may form sporodochia . 

Matsushima (1971) defined the genus Pwtdofusarium because of 
polyblastically formed conidia . but in 1980 he no longer recognized this 
genus as distinct from Fusarium. We agree with this conclusion. F. 
semi tectum (now F. pal/idoroseum (Cooke) Saccardo , fide Booth & Sulton. 
1984). forms. by preference. fusiform conidia on polyblastic con idioge­
nous cells in the aerial mycelium and it has therefore repeatedly caused 
problems of generic classification. But under special conditions it also 
produces typical Fusarium conidia in culture. establishing its classi­
fication in this genus. Within the same species there are isolates 
(a lso in F. poae and others) which prefer to produce conidia in the 
aerial mycelium only. and others which produce the sporodochial conidia 
readily. 

It is very necessary to use the morphology of the aerial conidia and 
their conidiophores to identify many Fusarium species. 

-- If only sporodochial conidia of F. tricinctum are available, it is not 
certain whether thi s is F. tricinctum or F. reticulatum or F. acuminatum. 

-- No species of the section Liseo/a can be identified if aerial conidia 
are absent . 
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are absent. 
-- One important difference between sections Efegans and Martie/la is 
the length of the conidiophores of the aerial myceliu m: short in Elegalls, 
and long in Martie/la. 

The crucial question to be asked here is. whether it is necessary 
and meaningful to coin additional generic names for these synanamorphs 
present alongside the septate. phialidic . sporodochial conidia. If a 
choice for the anatomical system sensu Hennebert is made. a complicated 
nomenclature will ensue . such as '' Pseudofusarium synanamorph of 
F. chlamydosporum". etc. Some new generic names will have to be 
coined . because Cepfralosporium (even in its broadest sense) is no 
longer available and the microconidial form s of sporulation of the Eu­
piomrotes , Spicarioides. Sporotrichiel/a , Liseo/a, Martie/la and Elegans 
fusaria definitely do not belong to Acremonium as circumscribed by Gams 
( 1971) . Admittedly. the circumscription of Acrtmonium is st ill very 
heterogeneous and far from ideal. but a further extension to include 
microconidial fusaria wou ld only make matters worse. Moreover. for the 
pluriseptate conidia of the aerial mycelium (sections Rosewn and 
Arthrosporiella; F. bul/awm, F. stilboides and F. sporotricllioides) . 
the genus Fusisporium would have to be reintroduced . and also the 
species Fusarium veflfricosum. which Wollenweber and Reinking (1935) 
placed in Fusarium because of its teleomorph. would have to be called 
Fusisporium ve11tricosum. a step backward to a pre-Wollenweber system . 

The alternative is to reach a polythetic definition of Fusarium. that 
may be rather complex and worded like " . . . if only microconidia occur. 
then ... ". Nevertheless. a reasonably experienced worker should be able 
to recogn ize an atypically developed Fusarium as such. as long as 
there is positive evidence that no other similar anamorph can be con fu sed 
with it. Gams (1982. 1984) argued in particular for uniting synanamorphs 
of one fungus with the same con idiogenesis in the same genus whenever 
possible. Minter (1987) expressed a similar idea: "The plastic nature of 
fungal development makes it essential that con idiogenesis is not studied 
separately: it can only be understood in the context of the whole fungu s". 
Conidial septation is now often considered dissatisfactory as a generic 
criterion and 0- to 3-septate species are recognized in . e.g .. Arthro­
/Jotrys (Schenck et al .. 1977 : va n Oorschot. 1985) . In some Fusarium 
spe~ies there is a continuous range from ! -celled to 4- or more-celled 
con idia; in others the delimitation between macro- and microconid ia is 
sharper. 

The best way to reach a meaningful decision between the two alterna­
tives. anatomical or botanical nomenc lature . that wi ll be acceptable to the 
Fusarium experts. is to analyze some cases. We discuss here two 
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examples that may point to the direction of the anatomical system: 

Seemuller ( 1968) was not prepared to accept a microco nidia ! fungus 
as a Fusarium or the section Sporotrichiel/a unless it produced at least 
some macroconid ia . But we often identi fy Fusarium species of the Spo­
rotriclliel/a section on the basis of the microcon idia alone (especia lly F. 
poa<• and F. tricinctum) . Problems may arise w ith F. sporotricftioides and 
F. c!Jiamydosponun. but actually the "macroconidia" are not indispens­
able. I n both cases the chlamydospores are im portant (otherwise confu ­
sion with Microdocltium or similar fun gi might be possible). and in 
F. sporotriclt ioid"' also the conidiophores. on which the pyri for m 
conidia are borne. 

In the sections Elegans and Liseola often speci mens or isolates 
are fou nd that exclusively contain microconidia . As mentioned above , no 
adequate generic name is available to cover the microcon idia. It is. 
however. possible to recognize such fungi in their true identi ty . Admit­
tedly. Gams ( 1971) made a mistake in th is respect in overlooki ng 
the identity of Cephalosporium indicum Petch wi th F. moniliforme. 
This error was corrected by Nirenberg ( 1976). But what we wish to em­
phasize is that there are hardly any fun gi known that can be confused 
with exclusively microconidia! Elegans or Liseola fu saria. Therefore 
we plead agai n for recognizing these exclusively microconidia! cases as 
Fusarium and nothing else. Otherwise. if the anatomical system were 
binding . a microconidia! specimen of Fusarium monilifonne. for example. 
would always have to be referred 10 as Vertidllium (or Paecilo­
myces?) verticillioides synanam. of F. moniUforme. We do not see any 
advantage in this . 

A crucial deliberation for the present case is the followi ng : the 
level of species is the basic element of biological classificatio n. In the 
phi losophy of taxonomy the species are regarded as the "i ndividuals " 
(G hiselin . 1974; Hull. 1976) which do not have properties that defi ne 
them (u nlike all higher taxonomic categories. called "classes" in this 
philosophical approach) ; they s im ply exist. Therefore a type specimen 
of a species represen ts the species in question , no matter how small 
and fragmentary it is . It is im possible to postulate any criteri a to 
wh ich a type must suffice in order to be recognized as such . This is 
of course the basic philosophy of the botanical sys tem, as it is applied 
in the nomenclature of fungal teleomorph s . The anato mical system for 
anamorph s and synanamorphs is a concession to practica l needs ; additio­
nal names for anamorphs and synanamorphs are permitted but by no 
means im posed by Article 59 of the ICBN . It must not become a dogma for 
its own sake that hampers taxonomic insight. Even if we adopt the anato­
mical idea (not the principle). we must ask the question: to what exte nt 
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must we dissect morphs? 

The only criterion to apply in Fusarium is that the type of a species 
must conlain a Fusarium and not a fungus of another genus. This depends 
on the breadth of the generic definilion . 

Therefore a polythetic generic definition is offered here that takes into 
accoum all marginal cases. II may read approximately as follows: 

Colonies growing moderately (3-5 em diam in I week at 2o•q 
to rather fast (6-10 em diam). consisling of hyal ine or brighlly coloured 
vegetative hyphae > 1.5 ,urn wide: aerial mycelium. if present . of charac­
teristic noccose felty appearance. Pigmentation ranging from white to 
pale pink to intensely red, orange, purple, blue or blue-green, and seldom 
olive-green or brown, particularly in colony reverse (but never with 
olivaceous-brown or black wall pigments in the submerged hyphae). 
Hyaline or bright-coloured to brownish chlamydospores often produced 
in terminaL lateral or intercalary position. in the latter case often 
forming chains ; conidial cells may also become transformed into chla­
mydospores. Sclerotia! bodies of irregular shape, beige, ochre, brown 
or blackish, occurring in some species. Sporulation scanered in the 
aerial mycelium or aggregated in synnemata, sporodochia (sometimes 
appearing acervular on the host, Sunon, 1986) or forming extended slimy 
masses (pionnotes) . Their con idiophores are complex branched struc­
tures, ending in numerous, more or less cylind rical or slighlly taper­
ing phialides. They bear fusiform . more or less curved conidia, which 
are none- to pluriseptate, with a tapering, more or less pointed apical 
cell, and a more or less differentiated (foot-shaped, see Sunon 1986) 
basal cell. Conidiophores of the aerial mycelium are far less complex, 
sometimes consisting of a single conidiogenous cell only (sect. Elegans). 
sometimes consisting of a supporting cell besides the conidiogenous cell 
(sections Sporotrichitlla p.p ., Eupiomwtts, and Martie/la p.p .), some­
times with branch ing or proliferating supporting cells (sections Liseola. 
Spicarioid~s. Rosewn. Martie/la p.p.. Arthrosporie/la. and Sporo­
trichiella p.p. ; F. srilboides), seldom differentiated by verticillate (sec­
tions Martie/la p.p . and Liseola p.p.) or somewhat penicillate (F. 
decemcellulare) arrangement , or polyphialidic (several conidia arising 
from each denticle) or exclusively polyblastic (one conidium formed 
from each denticle) conidiogenesis (F. cltlamydosponun. F. pallidoro­
uum. F. camptoctras). They bear either mostly one-celled, smaller 
conidia (microconidia). similar in width to the macroconidia, mostly el­
lipsoidal, slighlly curved, sometimes also fusiform. clavate. pyriform or 
subglobose. with a rounded or truncate base . normally formed in slimy 
heads. in a few species also in basipetal chains . or fusiform plurisep-
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tate conidia (macroconidia) without a foot-shaped basal cell . 

The crucial point in this definition is the potential of every 
Fusarium to produce fu siform , septate "sporodochial " (in the broadest 
sense. see above) phialoconidia . But they need not be present in every 
specimen or cu lture . 

If in some iso lates conidia occur exclusively in the aerial mycelium, 
rhey can be recognized as Fusarium by the following combinations of 
characterist ics : 

·· Con idia fusiform, mostly 1-ceUed, horne on densely S)'mpod iaUy prolifenuing 
conidiogcnous celb ( pol~· hl ast ic); intercalary chlamydospores abundant 
•• colonies intensely red F. c!Jiamydosporum var . chlamydosponmr 
.• colonies beige to brown F. c/rlamydosponon var. fuscum 

·· Con id ia elliJ>Soida l. mostly 1-celled, more or less cun•ed, sometimes pyriform 
on~ present . borne on mostJy unl'lranched . short conidiophores: colon ies beige to 
pink to violet; terminal, la tera l or intercalary chl amydospores present 

se<:t . Elegans 
·· Conidia ellipsoidal , in 5Qme species 1-c:elled , In 01hers 1-4-c:elled . horne on 

un l:lrRnched or branched long conkllophores; colonies heige , nlnk to vlnaceous or 
blue: term inal , lateral o r Intercalary chlamydospores presen t sect. Martielta 

·· Conidia clavAte . elongate-ovoid or pyri form. mostly ! -celled, bor ne on more or 
less branched conidiophore5 In 5lhny heads or cha ins; colonies beige, pink to 
pale pu rple or vinaceous; ch lamydospores absent sect. Liseola 

·· Conid ia napiform. mo5tly 1-ceUed . borne on sparse!)' hrMchet.l conld iophores with 
inflated phirtlides: ch lamydospores ahsent F. poae 

· · Con idia clt rlform. mostly l ·celled . borne on sparsely bra nched conidiophores 
with slender cyli nd ric phial idcs; true chla mydosnores absent F. tricinctum 

•· Conil.lia fusiform. septate . borne on branched conidiophores with rolyhlAstlc 
con ldlogenous ceUs 

·· Colonies beige to brown; conidia 1- to most ly 3-septAte. 1:1\most straight : 
chlamydospores present or absent 

F. pallidoroseum var. pal/idoroseum 
.. Colonies beige to hrown or olivaceous-brown; conid i1:1 1- to mostly 5-septate , 

almost straight; chlamydospores present or ubsent 
F. pallidoroseum var . majus 

.. Colonies beige to brown ; conid ia mostly 5-sepuue, slightly curved: chlamy-
dospore5 absent F. camptoceras 

•· Colonies heige to cherry red . con id ia 1· to 5-septate , almost straight: 
chl amydospores absent F. avenaceum 

.. As above . pyriform conidia a lso occurring F. anhrosporioides 
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.. Conid ia fu siform. mostly 1-3-scptotc. horne on proli ferating long conid iophores: 
colon ies whi te. isabeUine 10 beige: ch lamydospores terminal or intcrcalHry 

F. ventricosum 

With this refined generic definition it will be possible 10 assign 
atypically developed isolates 10 the correct genus . II will also be poss· 
ible 10 recognize 1ype specimens that exclusively contain microconidia 
as representing species of Fusarium (provided a confusion with fungi 
outside the genus can be ruled out) . Only if it is impossible to decide 
about the specific identity of a certain protologue and type specimen can 
a name be declared as doubtful. 

Many fusaria can only be identified correclly in culture . if and 
where they are able lo produce all their morphological characteristics 
("Hochkullur" of the wild lype) . such as aerial mycelium with conidio­
phores and conidia . large conidia produced on aggregated conidiophores . 
and chlamydospores . Growth panerns. colour and sclerotia! bodies give 
only hints. Faced with the problem of identifying a Fusarium to 
species. if we had the choice to do it either on the basis of the aerial 
conid iophores and conidia only. or on the "rnacroconidia " only. we 
would choose the first option: it generally is safer . 

The present definition may thus serve to settle debates concerning 
the nomenclature in the section U seola (Nirenberg , 1976: versus Neish 
& Leggen. 1981 ; Kuhlman. 1982). where the oldest available names of 
three recognized species are based on microconidia! material. 

F. verticillioidrs • Oospora vmicillioidrs Sacc . 
F. sacchari • Cephalosporium socclrari Buller 
F. proliferarw" - Cephalosporium proliferaumr Matsushima 

The advantages of accepting these names based on microconidia! 
material for Liseola fusaria have been emphasized by Nirenberg ( 1976) 
and Gams (1982. 1984). If F. sacchari is not recognized for the 
taxon under consideration , then this fungus can certainly not be called 
F. subglutinans (Nelson el al.. 1983), because at least one other 
included name is older at specific rank: F. neoceras Wollenw. & Rein­
king . 

In this text related genera , particularly Cylindrocarpon. have not been 
touched . but similar problems apply 10 them . 

We hope 10 have shown here that the acceptance of microconidia! 
forms in Fusarium and the recognition of microconidia! type specimens 
for species of Fusarium are in line with current Fusarium taxonomy 
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and contribute to a natural delimitation of the genus : they are accept­
able according to the rules of nomenclature and contribute to the clari­
fication of some nomenclatural problems . 
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ABSTRACT : A checklist of 380 lichen species and 16 
infra-species taxa has been compiled from an examination of 
specimens and herbarium records in Australia, British Museum 
(Natural History) London . and the Conservatoire et Jardin 
Botaniques (Geneva). Nine genera requiring taxonomic studies 
are included without species Li stings . 

.lnli!ldusailm 
The earliest collection of lichens from Western Australia was made by Robert Brown in 
1801 when he was botanist aboard the "tnvestigmor". Collections were made on the 
mainland adjacent to the Great Australian Bight. Although a list of lichens was 
published as an appendix to Flindcr's journal "Voyage to Terra Australis", their exact 
localities remain vague. 

In 1817. Charles Gaudichaud-Beaupr6 accompanying Admiral Henri Louis Freycinet 
on the "L1Jranie" arrived in Shark Bay on September 12, 1818 (Bassett 1962}. From 
the entrance to Shark Bay they moved 40 miles or so across the water to Dampier Bay 
and the "L'Uranie" laid anchor on September 13. The Bay fanned the head of the 
Peron Peninsula and harboured hostile aborigines, so much so, that when Gaudichaud 
called for rravelling companions to embark on a shan plant collecting trip, he had to go 
botanizing alone. The lichen collections, on return to France, were determined by 
Christian Hendrik Persoon and the Shark Bay spec imen was identified as Lecidea 
ochroleuca Pers. 

With the establishment of the Swan River Colony in 1829, botanical exploration 
expanded and collections made in the hinterland. All previous collections had been 
along the coastline. With the growth of the scnlement, a greater interest in the country 
was developed in England and Europe, which resulted in European botanists vi siting 
the counoy for the purpose of investigating the nora and introducing its plants into 
cultivation. 

In 1838, the German botanist Ludwig Preiss visited the Colony and remained until 
1842. During this period, Preiss collected thoroughly around Penh, Fremantle, 
Rottnest Island, Geographe Bay, Bussehon, King George's Sound and Cape Riche. 
He explored the country as far as Cunderdin in the district known as "Quangen Plains". 
On· hi s return to Germany, the lichen co11ections were identified by Elias Fries who 
published an account in "Plantae Preissianae sive enumeratio planmmm" Volume 2. 
Of the 23 lichens identified, Usnea pulvinata Fr. and Cladonia scmellata Fr. were 
described as new. The latter species was collected "ad caudicem Macrozamia 
preissii". It is now com:ctly named as Thysanothecitun scmellauun (Fr.}D.Galloway. 



418 

At about the time Preiss was collecting in Western Australia, one of the early settlers, 
James Drummond made large collections and botanically investigated until then, 
unknown coumry. Correspondence with Sir William Hooker added to Drun:unond's 
interest and he published several plant names in the Kew Journal (Erickson 1969). 
Unlike Preiss, who he accompnnied for a time, Drummond was not particular as to the 
collecting localities of his plants. contenting with the note "Swan River". This may be 
taken to represent the country between the south coast and the Victoria district, 
including east Mount Barren and the Murchison. In addition to his letters to Sir 
William Hooker, Drummond contribu ted several interesting articles to the local 
newspaper containing systematic , ecological and economic references. Although 
Drummond was unimpressed with the Porongurup Range near Albany for collecting 
phanerogams, he was enthusiatic about the cryptogams of the region. This is recorded 
in a letter to Mr. G. Leake published in ''The Inquirer" dated December 6, 1848. 

·The Perongarup (sic) are clothed with mosses andjangermanni:l {sic) and lichens 
as rank and luxuraint as I have seen in the moist. rich va1leys in the sout.h of Ireland: 

Although principally concerned with flowering plants, OrummQnd had a keen eye for 
lichens. An observation made on a lichen now correctly known as Cladia ferdinandii 
occurs in a letter to the editor of 'The Inquirer" publ ished o n May 11 , 1842. 

·The be3ulifullichen nearly allied to the reindeer moss. wit.h a stem perforated like 
lace, grows near to Ha lfway House on the York road; 

In 1867, Ferdinand von MUlter visited Western Australia on invitation of the 
Government. He did not contribute much to the State as a collector, but did stimulate 
in the people he met an interest in the Australian flora, and encouraged private 
collections among the early settlers. Few of these settlers collected lichens fo r 
Ferdinand von MUller. 

The desert regions were explored by Ernest Giles and important collections were also 
made by Richard Helms on the Elder Expedition. The specimens were forwarded to 
Ferdinand von MUller and in tum the lichens forwarded to Jean MUller in Geneva. The 
identifications were published in the journal Hedwigia in 1892. 

The late P. Bibby of the ational Herbarium, Victoria was the fiTSt person in Australia 
to conduct critical taxonomic research on lichens and hepaties. Gordon Smith, then 
lecturer in Botany at tbe University of Western Australia, collected lichens and curated 
the collections in the Botany Department Herbarium (UWA). In 1955, they 
collaborated on a paper compiling a list of 17 species for Western Austmlia. However, 
the au thors did emphasize that the list was not comprehensive for the State. Later, 
Smith (1962), made a srudy of the Oora of the granite outcrops in the Porogurups and 
li sted 121ichens for lhat area. E.R.L. Johnson and A.M.Baird (1970) of the same 
Dcpanment srudicd the vegetation at Forrest on the Nullabor Plain in 1930 and 1955. 
From their collections, 121ichens were identified by Dr. R.W.Rogers. 

Following Bibby's death , Rex Filson actively continued taxonomic work on lichens 
and identified Western Australian specimens. Research on coastal limestone lichens 
was conducted by Sammy (1970) and together wi th Smith 13 spec ies were recorded 
for this specialised habitat near Perth (Sammy and Smith 1972). During 1982, R.M. 
and D.H.S. Richardson collected and panly identified 194 spec ies of lichens from 
Western AusLrali a. This collection. together with the personal herbarium of 
N.Sammy, fonns the foundation of the lichen specimens at the Western Austmlian 
Herbarium (PERTH). 
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Checklist for Ljchen flora 
ln the checklist, the lichen genera and species are listed alphabetical ly. Where the type 
specimen has been described from Western Australia, the name is shown in bold print. 
Genera inlcuded without species listing indicate the requirement fo r taxonomic studies 
to be undcnak:cn. 

Acarospora cervina (Ach.)Mass 
Acarospora citrina (Taylor)Zahlbr. & Rech. 
Acarospora ferdinandii (Miiii.Arg.)Hue 
Acarospora negligens H.Magn. 
Acarospora novaehollandiae H.Magn. 
Acarospora sinopica (\Vahlenb.)Mass. 
Anema 
Anhonia 
Anhopyrenia lapponica Anz.i 
Anhothclium in tcrvcnicns (Nyi.)MUII.Arg. 
Aspic ilia caJcarea (L.)M udd 
Aspicilia calcarea (L.)Mudd var. caesioaJba (lc Prcv.)Hazsl. 
Blastenia 
Bacidia microphyllina (Tuck.)Riddle 
Bacidia aff. subuletorum (Schreb.)Lett. 
Buellia cretaeca MUII.Arg. 
Buellia desertorum Mi.il l. Arg. 
Buellia discifonnis (Fr.)Mudd 
Buellia epigaea (Hoffm.)Tuck. 
Buellia farinulenta Miiii .Arg. 
Bucll ia glomcrulans (MU II .Arg .)Zahlbr. 
Buellia inturgescens Miiii .Arg. 
Bucllia marginulam (Miili .Arg.)Zahlbr. 
Buelli a punctata (Hoffm.)Mass. 
Bucllia rctrovcncns Tuck. 
Buellia spuria (Schaerer)Anri 
Bucllia stcUul ata (Taylor)Mudd. 
Bue Uia sligmaea Tuck. 
BucUia subalbula (Nyl.)Miill.Arg. 
Bucll ia subcor onata (M iii i.Arg.)Malme 
Bucllia subdisciformis (l..cighton)Vainio 
Calicium abietinu m Pers. 
Calicium glaucellum Ach. 
Calicium robustel lum Nyl. 
Calicium salicin urn Pers. 
Calicium subqucrcinum Asah. 
Calicium tricolor F.Wilson 
Calicium victorianum (F.Wilson)Tibell ssp. victorian um 
Calicium victorianum (F.Wil son)libell ssp. desidiosum libell 
Caloplaca aurantiaca (Lightf.)Th.Fr. 
Caloplaca cerina (Ehrh.)Th.Fr. 
Caloplaca cinnabari na (Ach.)Zahlbr. 
Caloplaca cimna (Hoffm.)Th.Fr. 
Caloplaca erythrosticta (Taylor)Zahlbr. 
Caloplaca ferruginea (Hudson)Th.Fr. 
Caloplaca flavorubescens (Hudson)Lau ndon 
Caloplaca granularis (Mucll.Arg.)Zahlbr. 
Caloplaca holocarpa (Hoffm.)Wade 
Caloplaca inubescens (Nyl.)Zahlbr. 
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Caloplaca Jacrea (Massai.)Zahlbr. 
Catoplaca late ritia (Taylor)Zahlbr. 
Caloplaca marina (Wedd.)Zahlbr. 
Caloplaca murorum (Ach.)Th.Fr. 
Caloplaca murorum var. areolata (Mi.illArg.)Zah.lbr. 
Caloplaca murorum var. miniata (Hoffm.)Th.Fr. 
Caloplaca murorum var. oblitcrata (Pcrs.)Jana 
Caloptaca saxicola (Hoffm.)Nordin 
Candelaria concolor (Dickson)J.Stein. 
Candelaria spraguci (Tuck.)Zahlbr. 
Candelaria xanthostigmoides (MUli .Arg.)R.W.Rogers 
Candelariella antenaria Rlis. 
CandelarieUa virellina (Ehrh.)MtiU.Arg. 
Candelariella xanthostigma (Ach.)Lcnau 
Canopa rmelia macrospora Elix & Johnston 
Canoparmelia pruinata (MUil.Arg.)Elix & Johnston 
Catapyrenium compactum (Massal.)R.Sant. 
Catapyrenium Jachneum (Ach.) R.Sant. 
Catillaria arropurpurea (Schaerer)Th.Fr. 
Ca!illaria chalybeia (Borr.)Massal. 
Catillaria lcnticularis (Ach.)Th.Fr. 
Chaenotheca brunneola (Ach.)MUII.Arg. 
Chaenothcca canhusiae (Harm.)Lettau 
Chae notheca chrysocephala (Turn. ex Ach.)Th.Fr. 
Chaenorhcca fcrruginca (Tum. ex Sm.)Migula 
Chaenotheca melanophaea (Ach.)Zw. 
Chaenothecopsis debilis (Turn. & Barr. ex Sm.)Tibcll 
Chaenothecopsis pusilla (Ach.)A.Schmidt 
Chondropsis semiviridis (F.MOII. ex Nyi.)Nyl. 
Chrysothrix candelaris (L.)Laudon 
Cladia aggregara (Sw.)Nyl. 
Cladia corallaizon F. Wilson ex R.Filson 
Cladia rerdinandii (Miill.Arg. )R.Filson 
Cladia schizopora (Nyi.)Nyl. 
Cladia sullivanti (Mtiii.Arg.)Manin 
Cladina confusa (R.Sam.)Follman & Ahr; 
Cladonia amaurocraea (FlOrke)Schaerer 
Cladonia angustata Nyl. 
Cladonia borOOnica (Delise)Nyl. 
Cladonia capitata (Michaux}Sprcngcl 
Cladonia capitellata (J.D.Hook &Tayi.)Church.Babingt. 
Cladonia calycifomlis Nuno 
Cladonia carasscnsis Vain io 
Cladonia cariosa (Ach.)Sprcngel 
Cladonia cervicorn is (Vainio)Kemst. 
Cladonia cervicornis subsp. verticil lata (Hoffm.)Ahli 
Cladonia chlorophaea (Fiorke)Sprcngcl 
Cladonia coniocrnea {flOrke)Sprengel 
Cladonia degenerans (Fitirkc)Sprcngcl 
Cladonia enanria Nyl. 
Cladonia fimbria ta (L.)Fr. 
Cladonia foliacea {Hudson)Schaerer 
Cladonia foliacea var. fuma (Nyl.)Vainio 
Cladonia furca1a (Hudson)Schrader 
Oadonia krempelhuberi Vainio 
Cladonia macilcn1a Hoffm. 



Cladonia merochlorophaea Asnh. 
Cladonia ochrochlora FlOrke 
Cladonia pleuro<a (AOrke)Schnerer 
Cladonia polydacl)'la (Aorke)Krempelh. 
Cladonin practc:rmissa A.W.Archer 
Oadonia phyllophora Hoffm. 
Oadonia pyxidata (L.)Hoffm. 
Cladonia ramulosa (With.)Laundon 
Oadonai rigida (J.DRooker & Taylor) Hampe 
Oadonia southlandica Martin 
Oadonia subcervicomis (Vainio)Kernst. 
Cladonia sulcata var. wilsonii (Archer)Archer 
Oadonia tescllata Ahti & Kashiwadani 
Clndonin theophil a Asah. 
Coccocarpia erythroxili (Sprengei)Swinscow & Krog 
Coelocaulon aculea tum (Schreber)Gyel. 
Collema coccophorum Tuck. 
Collema glaucopthalmum Nyl. 
Cyphelium ttachylioides (Nyl.ex Dcichm. Branth & Roso-.)Erichs. in Keissler 
Degelia duplomarginata Arvidsson & Galloway 
Diploicia canescens (Dickson)Massal 
Diploschistes gypsnceus (Ach.)Zahlbr. 
Diploschistes hensseniae Lumbsch & Elix 
Diploschistes ocellarus (Viii.)Nonn. 
Diploschistes scruposus (Schreb.)Norm 
Diplotomma aJboattum (Hoffm)Aotow 
Dirinaria aegialita (Ach.)Moore 
Dirinaria applanata (F<!e)Awasthi 
Dirinaria batavica Awasthi 
Dirinaria picta (Sw.)Clem. & Schaerer 
Endocarpon helmsianum Mueli.Arg. 
Ephebe lanata (L.)Vainio 
Eremastrella crystallifera (Taylor)G.Schneidcr 
Flavopannelia cliffractaica Elix & Johnston 
Ftavoparmelia proeuple<:la Elix & Johnston 
Flavopannelia ferax (MUII.Arg.)Hale 
flavopannelia nnidom (Mi.iii .Arg.)Hale 
Aavoparmelia scabrosina Elix & Johnston 
Flavoparmelia secalonica Elix & Johnston 
Fulgcnsia brncteata (HoiTm.)Jana 
Fulgensia subbracteata (Nyi.)Poelt 
Fuscidea cyathoides (Ach.)V.Winh & Vezda 
Graphis afzelii Ach. 
Graphis scripta (Wigg.)Ach. 
llaematomma eremaeum R.W.Rogers 
Hacmalomma pruinosum R.W.Rogers 
Haematomrna puniceum {Ach.)Mass. 
Heppia acarosp:>roides MUII .Arg. 
Hctcrodea beaugleholei R. Filson 
Hctcrodea muelleri (Hampe)Nyl. 
Heterodermia dendritica (Pers.)Poelt 
Hcterodcnnia japonica (Sato)Swinscow & Krog 
Heterodennia obscurata (Nyi.)Trcv. 
Heterodennia speciosa (Wulfen)Trevisan 
Hypocoenomyce australis Timdal 
Hypocoenomyce scalaris (Ach.)Choisy 

i Hypogymnia pulchrilobata (Biner)Elix 
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Hypogymnia pulvernta (Nyl. ex Crombie)Eiix 
Hypogymnia subphysodcs (K.rcmpclh .)Filson var. austerodioides Elix 
Hypogymnia subphysodes (Krempelh.)J-llson var. subphysodcs 
Lecania erysibc (Ach.)Mudd 
Lecanor.t caesiorubella Ach. 
Lecanora caesiorubella Ach. ssp. glaucomodes (Nyi.)Imshaug & Brodo 
Lecanorn campesuis (Schaerer)Hue ' 
Lecanora expallens Ach. 
Lecanora mural is (Schreb.)Rabcnh. 
Lecanora pall ida (Schreb.)Rabcnh. 
Lecanora rupicola (L.)Zahlbr. 
Lecanora sphaerospora Miiii.Arg. 
Lccidca contigua (Hoffm.)Fr. 
Lecidea glauca Tayl. 
Lccidca lacta Stin. 
Lecidea limi tata (Scop.)Gray 
Lecidea multiOora Tayl. 
Lecidea ochroleuca Pers. 
Lccidca planata MUU.Arg. 
Lecidea templetonii T.Tayl. 
Lee idea varians Ach. 
Leproloma membranacea (Dickson)Laundon 
Leptogium brebissonii Mont 
Leptogium menziesii (Sm.)Ach. 
Leptogium phyllocarpum (Pers.)Mont 
Lcptotrcma 
Letrouit.ia domingensis (Pers.)Hafellner & Bel1emere 
Lichina minutiss ima A. Henssen 
Lichenothelia scopularia (Nyl.)D. Hawksworth 
Mcncgaz.zia caesiopruinosa P.James 
Menegazzia platytrema (Muell.Arg.)R.Sant. 
Microcalicium convcrsum 1ibcll 
Microthelia micula (Aotow)KOrb. 
Mycocalicium albonigrum (Nyl.)libcll 
Mycocalicium subtile (Pers.)Szat 
Mycocalicium victoriae (C.Knight ex F.Wilson)TibcU 
Mycoporum quercus (Massai.)Milll.Arg. 
Neofuscelia irnitatrix (Tayl.)Esslinger 
Neofuscelia incantala (Esslinger)Essl inger 
Neofuscetia loxodella (Esslinger)Esslingc:r 
Nccfuscclia pulla (Ach.)Esslinger 
Neofuscelia veJTIJcella (Esslingc:r)Esslingc:r 
Ocellularia 
Ochrolechia pallescens (L.)Mass. 
Ochrolechia parella (L.)Mass. 
Ochrolechia pseudotartarea (Vainio)Verseghy 
Ochrolechia subathallina H.Magn. 
Ochrolcchia subpallescens Verseghy 
Pannaria elatior Stin. 
Pannaria pityrea (DC.)Degel. 
Pannaria rubiginosa (Thunb. ex Ach.)Delise 
Pannopannelia angustata (Pers.)Zahlbr. 
Pan noparmelia wilsonii (Ras.)Galloway 
Paraparmelia samm yii Elix & Johnston 
Paraparmelia sargenti i Elix & Johnston 
Pannelina conlabrosa (Hale)Eiix & Johnston 
Parmelina endoleuca (Tay i.)Hale 



Parmclina labrosa (Zahlbr.)Eiix & JohnSion 
Pannelina quercina (Willd.)Hale 
Panncntaria microspora Mucll.Arg. 
Parmotrema cooperi (J.Stein & Zahlbr.)Serusiaux 
Pannotrema dilatatum (Vainio)Hale 
Panno1n:ma chinense (Osbcck)Hale & Ahti 
Parmouema praesorediosum (Nyl.)Hale 
Pannotrcm.1 reticulatum {Tayi.)Oloisy 
Panno1rema subrugarum (Kremplh.)Hale 
Pannorrema subsumprum (Nyi.)Hale 
Parmotrema tinctorum (Nyi.)Hale 
Peccania 
Peltigera dolichorhiza (Nyi.)Nyl. 
Pcltigera spuria var. crumpcns (Ach.)DC. ex Lam. & DC. 
Peltula australiensis (Mtili.Arg.)R.Filson 
Pehula euploca (Ach.)Poeh ex Ozcnda & Clauz. 
Pelrula omphal iza (Nyi.)WeUnore 
Peltula placodizans (Zahlbr.)Wetmorc 
Penusaria navicans Lamy 
Penusaria hymcnca (Ach.)Schaerer 
Pertusaria lcioplaca (Ach.)DC. 
Pcnusaria leioplacclla Nyl. 
Penusaria penusa (L )Tuck. 
Penusaria pustulata (Ach.)Duby 
Phaeographina 
Phaeographis 
Phaeophyscia endococcinoides (Poelt)Esslinger 
Phaeophyscia orbicularis (Necker)Morburg 
Phaeorrema 
Physcia aipolia (Ehrh. ex Humb.)Ftirnr. 
Physcia alba (F~)Mtii i.Arg . 
Physcia albicans (Pers.)Thomson 
Physc ia caesia (Hoffm.)Fumr. 
Physcia stellaris (L.)Nyl. 
Physcia lribacia (Ach.)Nyl. 
Physcia virella (Ach.)Flagey 
Physconia pulvcrulcnta (Hoffm.)Poclt 
Placopsis perugosa (Nyi.)Nyl. 
Pleurorrema pyrenuloides MUII.Arg. 
Polysporina simplex (Davies)Vezda 
Porocyphus lichenelloides A.Henssen 
Porpidia macrocarpa (DC.)Henel & Schwab. 
Pseudocyphellaria aurata (Sm.)Vainio 
Pseudocyphellaria billardicrei (Delisc)Riislincn 
PseudocypheUaria crocata (L.)Vainio 
Pscudocyphellaria neglccta (Mtill.Arg.)H.Magn. 
Pseudocyphellaria richardii (Mom.)Mass. 
Psora decipiens (Hedwig.)Hoffm. 
Psoroma sphinctrinum (Mont.)Nyl. 
Punctelia subalbicans (Stirt.)Galloway & Elix 
Punctelia subrudecm (Nyl.)Krog 
Pyxine coccifera (Fte) Nyl 
Pyxine cocoes (Sw.)Nyl. 
Pyxine pelricola Nyl. 
Pyxine su lxincrea Stirt. 
Ramalea cochleata Mi..ill.Arg. 
Ramalina austtaliensis Nyl. 
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Ramalina canariensis Steiner 
Ramalina celastri (Sprengel)Krog & Swinscow subsp. celasui (Ach.)N.Stcvens 
Ramalina celastri (Sprengel) Krog & Swinscow subsp. ovalis (J.D.Hook. & Tayl.) 

N.Stevens 
Ramalina Iissa (MUU.Arg.)Vainio 
Ramalina glaucescens Krcmpelh. 
Ramalina innata (J.D. Hook. & Tayi. )J.D.Hook. & Tayl. subsp. aus tralis 

N.Stevcns 
Ramalina subfraxinea Nyl. var. subfraxinea Nyl. 
Ramalina subfraxinea Nyl. var. norstictica N.Stevens 
Rbizocarpon geographicum (L.)Lam & DC. 
Rbizocarpon polycaiJlOn (Hepp.)Th.Fr. 
Rhizocarpon tinei (Tomab.)Runemark 
Rinodi na bischoffij (Hepp)Mass. 
Rinodina thiomcla (Nyi.)MilU.Arg. 
Rinodinella halophil a (Milii .Arg.)Mayrhofer 
Rocella montagnei Del. 
Sarcogyne clavus (DC.)Kremph. 
Sarcogyne privigna (Ach.)MassaL 
Saroogyne regu laris Koerber 
Siphula coriacea Taylor ex Nyl. 
Siploncma paradoxum Born. 
Solcnopsora vulturiensis Massa!. 
Stcreocaulon corticarulum Nyl. 
Synalissa symphor<:a (Ach.)Nyl. 
Teloschistes chrysopthalmus (L.)Th.Fr. 
Teloschistes sieberianus (Laurer)Hillman 
Tephromcla atra (Hudson)Hafcllner 
Thelotrema Jepactinum (Ach.)Ach. 
Thysanothecium hookeri Mont. & Berk. 
Thysanot hecium scutella lum (Fr.)Galloway 
Tonini a australiensis (MiHI.Arg.)Zahlbr. 
Tonini a caeruleon igricans (Lightf.)Th.Fr. 
Tonini a cumullata (Sommcrf.)Th.Fr. 
Trapelia coarctata (Tumer)Choisy 
Trapelia moor<:ana (Carroi)P.W James 
Umbilicaria polyphylla (L.)Baumg. 
Usnea angulosa (Mtili.Arg.)Mot. 
Usnea arida MoL 
Usnea ceratin a Ach. 
Usnea consimilis Stin. 
Usnea inermis Mot. 
Usnea pulvina ta Fr. 
Usnea scabrida Taylor 
Usnca torulosa (MUII.Arg.)Zahlbr. 
Usnea xan thopoga Nyl . 
Vcrrucaria calciseda DC. 
Verrucari a maura Wahlenb. ex Ach. 
Verrucaria sphinctrina (Dufour)Ach. 
Xanthoparmelia a llerna ta Elix & Johnston 
Xanthoparmelia amplexula (Stinon)Eiix & Johnston 
Xant hoparmelia anlleriformis (El ix)Eiix & Johnston 
Xamhoparme lia arapilensis (Eiix & P.Annstr.)R.FiJson 
Xanthoparmelia australasica D. Galloway 
Xanthoparmelia be llatula (Kurok. & Filson) Elix & Johnston 
Xanthoparmclia chcelii (Gyelnik)Hale 
Xanthopannelia concomitans Elix & Johnston 



Xamhopannelia congcnis (D.S tein)Hale 
Xanthoprumelia congesta (Kurok. & Filson)Elix & Johnston 
Xanthopannelia constipata (Kurok. & Filson)Eiix & Johnston 
Xanthoparmelia cravenii Elix & Johnston 
Xanthoparmelia dayiana (Eiix & P.Armstr.)Eiix & Johnston 
Xanthopannelia dichOtoma (Elix & P.Armsrr.)Elix & Johnston 
Xamhoparmelia digitiformis (Eiix & P.Annstr.)R.Filson 
XanthoparJl'telia dissitifolia Kurok. ex Elix & Johnston 
Xanthopanuelia donneri Elix & Johnston 
Xanthoparmelia eilifii Elix & Johnston 
Xanthopannelia elixii R.Filson 
Xanthopannelia evcmrdensis (Eiix & Annstr.)Eiix & Johnston 
Xamhopannclia ex.illima (Elix)Eiix & Johnston 
Xanthopannclia filanzkyana (Gyci.)Hale 
Xanthoparmelia filsonii Elix & Johnston 
Xanthopannelia flavescentircagens (Gyel.)D.Galloway 
Xamhopannelia Oindersiana (Elix & Armstr.)Eiix & Johnston 
Xanthoparmclia fumi gata (Kurok.)Eiix & Johnston 
Xamhoparmclia furc.ata (MOII.Arg.)Hale 
Xanthoparmclia gerhardii Elix & Johnston 
Xanthoparmelia glareosa (Kurek. & Filson) Elix & Johnston 
Xanthopannclia globulifera (Kurok. & Filson) Hale 
Xanthopannclia gongylodes Eli x & Johnston 
Xanthopannc:Jia hypoleia (Nyl.)Hale 
Xanthopannelia inccna (Kurok. & Filson) Elix & Johnston 
Xanthopannelia incrustata (Kurok. & Filson)Elix & Johnston 
Xanthoparmclia isidiigcra (MUII.Arg.)Eiix & Johnston 
Xanthoparmelia isidiosa (Miill.Arg.)El i~ & Johnston 
Xanthopannclia lincola (Berry)Halc 
Xanlhoparmclia louisii Elix & Johnston 
Xanthopannelia metaclystoides (Kurok. & Filson)Eiix & Johnston 
Xanthopannclia mexicana (Gyei.)Hale 
Xanthopannelia molliuscula (Ach.)Halc 
Xanthoparmelia mougeotina (Nyi.)D.Galloway 
Xanthoparmelia nana (Kurok.)Eiix & Johnston 
Xnnlhoparmclia nashii Elix & Johnston 
Xanthopannelia ncorimalis (Eiix & Annsrr.)Eiix & T.Nash 
Xanthopam1elia ncorinctina (Elix)Elix & Johnston 
Xanthoparmelia norpumila Elix & Johnston 
Xanthopannclia notata (Kurok.)Hale 
Xamhoparrnelia oleosa (Elix & P. Annstr.) Elix & T.Nash 
Xanthopannclia parvoclystoidcs Elix & Johnston 
Xanthoparmelia parvoincerta Elix & Johnston 
Xanthoparmelia peninax (Kurok. & Filson)Elix & Johnston 
Xnmhopnnnelia prnegnans (Eiix & P.Annstr.)Eiix & Johnston 
Xanthopannelia prodomokosii Elix & Johnston 
Xanthoparmclia norpracgnans Elix & Johnston 
Xamhoparmelia pumila (Kuork. & Filson)Elix & Johnston 

, Xamhoparmelia pustuliz.a (Elix)Elix & Johnston 
Xanthoparmelia remanens (Elix)Eiix & Johnston 
Xanthoparmelia rcptans (Kurok.)Eiix & Johnston 
Xanthopannelia rupestris Elix & Johnston 
Xanlhoparmelia scabrosa (Taylor)Hale 
Xanthoparmelia subcrustacea (Gyei.)Hale 
Xanthopannc:lia subdistona (Kurok.)Hale 
Xanthopannelia subnuda (Kurok.)Hale 
Xanthopannclia subsuigosa (Hale)Hale 
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Xanthoparmelia succedans Elix & Johnston 
Xanthopannelia taracrica (Krempelh .)Hale 
Xanthopannelia tasmanica (J.D.Hook. & Tayi.)Hale 
Xnnthopannelia tegeta Elix & Johnston 
Xanthoparmelia terresais (Kurok. & filson)Eli1t & Johnston 
Xanthopannelia versicolor Hale 
Xanthopannelia weberi (Hale)Hale 
Xanthoparmclia willisii (Kurok. & Filson) Elix. & Johnston 
Xanthoparmelia xanthomelae na (MU U.Arg.)Hale 
Xanthopannelia xanthosorcdiata (Elix) Elix & Johnston 
Xanthoria candelaria var.laci niosa (Dufour}Am. 
Xanthoria ligulata (Korber)P. W.James 
Xanthoria parietina (L.)Th.Fr. 

Specimens Known Only from Type l,ocality 

Acarospora negligens H.Mngn. 
Westem Australia. R. Helms No. 94, on Elder Expedition. Syntype (G and MEL) 

Ouellia desenorwn MUII.Arg. 
"saxicola in Western Australia, in Victoria Descn ", R. Hclms No.5 ! , on Elder 
Expecli1ion. Holmype (G) ls01ype (MEL) 

:~~~~of}~J::~'~1:~er~~~;..~i~~~·sabulosam rubidam, prope Wallangering", R. 
Helms No. 55, on Elder Expedi tion. Holotype (G) 

Caloplaca eryrhrosricw (Iaylor)Zahlb<. 
as Lecanora erythrosticra. "on bark. Swan River", James Drummond No. 78. 
Hol01ype (G) lsmype (BM) 

Caloplaca /aren"1ia (Taylor)Zahlbr. 
as Lecidea laieritia, "on rocks, Swan Rive r", James Drummond. Holotype (FH) 

Haematonuna pruitu>Siun R. W.Rogers 
Mount Manning, Western Australia , A.V.Milweski, IO.iv.l980. Holotype(PERTH) 

Lecidea mulliflora Taylor 
"On bark, Swan River", James Drummond I 843. Hol01ype (FH) ls01ype (BM) 

Lecidea ochroleuca Peno. 
"Dampier Bay. Peron Peninsula. Shark Bay", C. Gaudichad-BeauprC 1818. 
Type not located. 

Uclrina minmissima A.Henssen 
Ku mar! to Lake King Road, 14 miles west of Kumar!, R.Fi lson. 9.x.l966. 
Hol01ype (MEL) lso1ype (MD) 

Parapannelia sammyii Elix & Johnston 
Yillimin ing Rock , 20 km east of Narrogin, on road to Harrismith, J.Elix and 
M.Sargent Hololype (CBG) lsol)'pe (MEL) 

Parapannelia sargen1ii Elix & Johnston 
Yillimining Rock , 20 km cast of Narrogin, on road to Harrismith , J.El ix and 
M.Sargent Hololype (CBG) ls01ype (MEL) 



Porocyphus lichenelloides A.Hcnssen 
Rain Gauge Rock. Porongurups, G.G.Smith. 
Hol01ype (MB) lsotype (MEL and UWA) 

ACKNOWlEDGEMENTS 

427 

Dr. Jack Elix, Australian National University, Can berm, Dr. Ginmrns Kanl'vi las of the 
Tasmanian Herbarium, Hobart and Dr. Neville Marchant , Western Australian 
Herbarium, Penh. critica1ly read the manuscript suggesting improvements. 

REFERENCES 
Archer, A .W. (1987}. Two new lichens: Cladonia squamosula var. subsquamosula 

and C. s1Jcaw var. striata with notes on chcmomxonomy within the species. 
Muel/eria, 6(5),383 - 388. 

Archer, A.W. (1987). The lichen genus Cladcnia section Cocciferae in Ausualia. 
Proc. Linn. Soc. N.S.IV., 110(2), 205 - 213. 

Bassett, M. M. (1962}. Realms and Islands: The World voyage of Rose de Freycinct 
in Lhe corveue L'Uranie, 1817 - 1820. Oxford University Press, London. 

Bibby. P. N. S. and G. G. Smith (1955). List of lichens of Western Australia. J. 
Roy. Soc. IYesr. A11sr., 39, 28- 29. 

Elix, J .A. and J. Johnston (1986). New species of Paraparmelia (Lichcnised 
Ascomytina) from Australia and New Zealand. Brun.onia, 9, 139 -1 53. 

Elix , J.A. . J.Johnston and P. A. Annstrong (1986). A revision of the lichen genus 
Xanthoparmelia in Australia. Bull. Br. Mus. nat. Hist. (Bot.}, 15(3), 163-
362. 

Elix, J.A. . 1. Johnston and D. Verdon (1986). CaMpannelia, Paraparmelia and 
Reliciopsis, three new genera in the Panneliaceae (Lichenised Ascomytina). 
Mycotaxon. 28, 271 - 282. 

Elix , J.A. and M. E. Hale (1987). Canomaculina, Myelochroa, Parmelinel/a , 
Panneliopsis and Pamwtremopsis, fi ve new genera in the Panneliaceae. 
Mycoraxon, 29, 233 -244. 

El ix. J. A. and J. Johnston (1988). New species in the lichen family Parmeliaceae 
(Ascomytina) from the Southern Hemisphere. Mycotaxon, 31(2), 491-510 

Elix. J. A. and J. Johnston (1988). New species in the lichen genus Paraparmelia 
from the Southern Hemisphere. Mycotaxon, 32, 399 - 4 14. 

Elix, J. A. and J. Johnston (1988). Fun her new species of Relicina and 
Xanthoparmelia (Lichcnizcd Ascomycorina) from the Southern Hemisphere. 
Mycoraxon, 33, 353-364. 

Elix, J. A. and J. Johnston (1988). New species and new repons of F/avoparme fia 
(Lichcnized Ascomycot ina) from the Southern Hemisphere. Mycotaxon, 33, 

391-400. 
Erickson, R. (1969). The Drummonds of Hawthomden. Lamb Patterson, Osborne 

Park. Western Australia. 
Filson, R .8 . (1988). The lichen genera Heppia and Peltula in Australia. Muelleria, 

6(6), 495-517. 
Fries, E. (1946-47). Plantae Preissinne sive Enumemtio Plan tarum in Christian 

Lehmann, Pfafllae Preissiamun, 2, 141. 
Johnson, E. R. L. and A. M. Baird (1970). Notes on the flora and vegerarion of the 

Nullabor Plain at Forrest, Western Austral ia. J. Roy. Soc. West. Aust., 53, 
56-61. 

Knntvilas, G. and P. W. James (1987). The macrolichens of Tasmanian rainforest : 
Key and Notes. Lichenologist, 19(1), I -28. 

MUller, J. Arg. (1892). Lichenes Australiae occidentalis a cl. Helms recentcr lecti eta 
celeb. Bar. Ferd.v.Mueller comm., Proc. Roy. Soc. Sowh A rut., 16, 142 -
149. 

Richardson, R. M. and D. H.S. Richardson (I 982). A systematic list with distribution 
of the lichen species of Western Ausrralia based on collections in the Western 
Australian Herbarium. W .A. Herb. Res. Notes. 7, 17 - 29. 



428 

Rogers, R.W. (1982). The conicolous species of Haemaromma in Australia. 
lichenologisr, 14, 115 - 129. 

Rogers, R.W. (1986). The genus Pyxine (Physciaceae) in Australi a. Aust. J. Bot .. 
34, 131- 154. 

Sammy, N. (1970). The Ecology of Coastal Limestone lichens in the vicinity of Perth. 
Western Australia. B.Sc.(Hons) Thesis held at the Botany Department, 
University of Western Australia, Perth. 

Sammy. N. (1975). Lichens in A Biological Survey of the Prince Regent River 
Reserve, Nonh-west Kimberley. Western Australia. Wild/ . Res. Bull. West. 
Ausr., 3, 32 - 35. 

Sammy, N. (1983). lichens in Wildlife of the Dampier Peninsula, South-west 
Kimberley, Western Australia. Wildt. Res. Bill/. West. Attst., 11 , 29. 

Snmmy, N. (1 985). Register of lichen type specimens and chemistry of 
lichen type specimens in the British Museum and Geneva. W .A. Herb. Res. 
Nores, II , 41 - 52. 

Sammy, N. (1985). The djstribution of lichens in Western Australia. W .A . Herb. 
Res. Nores, II , 53 - 113. 

Sammy. N. (1988). The genus Pyxine (Physciaceae, Lichencs) in Western 
Australia . Nuyrsia, 6 (3), 279 - 284. 

Sammy, N. and G. G. Smith (1972). An an notated list o f lichens from the coastal 
limestone near Perth , Western Australia . J. Roy. Soc. West. A usc., 51 , 38 • 
42. 

Smilh, G. G. (1962). The flora of gran i1e rocks of 1he Porongurup Range, 
SoUihwestern Australia. J. Roy. Soc. West. Aust .. 45, 18- 23. 

Stevens. N. G. (1987). The lichen genus Ramalina in Australia. Bull. Br. Mus. nar. 
Hisr. (Bor.), 16(2) , 107 - 223. 

Tibell. L. (1 987). Austtalasian Caliciales. Symb. Bor. Ups .• 27. I- 279. 



MYCO'JI'AXON 
Vol. XXXV, No. 2. pp. 429-436 July-September 1989 

ftYXOftYCf.TES l'HOft CHINA. 

check! ist or nyxoayce tes rroa China 

Ll Ytt 
J 111 n Agr 1cu 1 t ura 1 un 1 vors IIY, cnangcnun 

L I Htt !-ZhOng 
Ins titute or ftl cronlology, Acadeala Sl nl ca, He tJtng 

The earlier r ecords or ayxoaycetes in China were reported 
ny Nakazava tln~J, SkVOrtZOV ti~JIJ, Eaoto II~JI,I~JJ,I~Jbl , 

s. c. Teng I I~JJJ, and l. H. lhou las c. H. Chow, I~J7 J. In 
t%J, Ul spectes ana var1et1es or Chinese ayxoaycetes were 
recorded by s. c. Tong in his book ~- UNijl OF CHINA, wh ile t"n 
tn7, lb( species were recorded tn TAXONOntc ftA TEH IALS 01' 
ftYXOftYCETES, a nook coapt led ny Jilin Agricultura l University 
and the 1nst ltute or fttcron1o1ogy, Acadeala Sintca. smce 
then, aore aater1ats nave been added 17.. H. Zhou & H. l. Ll, 
t~78,t'I8J, 1~85; z. H. lhou eta!., 1~81; z . H. znou & Y. Lt, 
1~8J; Y. Ll, 1~81, 1~8J ; H. l. Ll, 1~88; Z. L. LIU, 1~81; Y. 
1'. Zhao, 1~8J; C. H. l.IU, 1~8~, 1~81, 1~8l, 1~8J; H. tng, 
1~88; and c. L. Chaapton, 1~8HJ. uur1ng the last aecaae, 
aany speciaens i n soae regions or Northeast, southwest, 
southern, ana Eastern China nave neon collected ana tden­
ttrtea by us. This paper Is a coapi tauon or all the known 
spectes or ayxoaycetes rroa cntna. Loca l It 1es rroa wn1cn each 
species has been collected are Indicated by nuabers, whi ch 
are aarl<ed w 1 t n an aster 1sk wnen represent! ng a new a 1st r 1 ou­
t ton ror that spec 1es. 

LOCALI TI ~S 

1. HetJing l . TlanJin J . Heoe1 4. snanx1 5. Ne1 nongol 
b. Liaoning 7. Jilin 8. He ilongjiang ~-Shanghai 1~ . J1angsu 
11. ZheJ lang ll. Annul IJ. l'uj 1an !(. J 1angx1 15. snanaong 
lb. Henan 17. Huboi 18. Hunan 1~. ijuangdong l~. ijuangxl ll. 
SIChuan ll. ijUIZhou lJ. Yunnan l(, XIzang l5. snaanxl lb. 
ijansu l1. Ulnghai l8. Ningxia ~. XInjiang J~. Taiwan Jl. 
Ha 1 nan Jl. Hong Kong JJ. nacao. 
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Spec les or nyxo1ycetes 

Cerat lo•yxa les 
ceratiOIYXa rrullcuJosa tnuel 1.1 nacor., co11on. 

~chJnost eJJaJes 

Clastotler•a QeOaryanu• Kly tt., 7 , • 13 , 1~. Jll. 
r.cn tnosteltUI 1tnutu1 ae Kary, 7, • 17 1~. 30, 31, 3l. 

Llceal es 
Cr 10r ar1a ar g1 11 acea tPers . J l'ers., 7, •17, 30. 
Crtor art a at r orusca narlln & LoveJoy, 7. •13. 
crtorar 1a ~a scnrM., 3 , 1. !3 . 
CrtOrar ta conrusa Nann.-Kre•. & Ya1. t•C. znoul Y. LJ 1, 7. 
CriOrar Ja Q.!_c tyos~ nart In & Lovejoy, 7. 
Crtbr ar la enMts Zhou z. H.! Y. Ll, l5. 
cr10r ar1a 1ntr 1cata scnrM ., b, 1. •13, •17, 30. 
Crinr ar1a i3ii8iiCsCcns Hex., 7, 10, 13, 30 . 
cr10rart a ~~ scnr aa. , 7, 30. 
Cr I brar I a 1artl n 11 Nann. - Kre• . , 7, 
\;_r1orar 1a llirocarpa ISchrM.J Pers., 1. 11, !l, J;l. 11. 
Cr lbrar la ll nutJ SSila scnv . , 7 , 13, •17, 30, , 3l . 
Cr1nrar1 a 10ntana Nann . -Krel . , 7. 
Cr JnrarJ a or egana H. c . Gilbert, 7. 
cr1br ar1a P.!!:lfor lls SchrM., 7, 13, 30. 
c r 1 orar 1 a purpurea scnrM. , 7, 
Cr10rar1 a rura IHothl Host., 7. 
Crl brarJa spleMens tSchrM .J Pers., 7, ll, •17. 
Crlbrana t enel la Schrao., 1, 3, 7, 11, 13, 30, 31. 
Cr1Drar1 a v 1o lacea Hex ., 7, 10, t:J, •17, 21, 30 , :n. 
Cr10r ar la vul gar is scn raa., 7, ll. 
UJctytltaetheiiUI plUIDeUI ISchul . l Host., 7, H, l l , •13, 

•17, 1H, l3, 30, 31. 
UJctytliUI cance11atu1 IKatscn.J nacnr . , coo1on. 
U I Cl yQ I Ul II rab i I C {HOSt. I ny I an. , 1l, l4 . 
Licea b1ror1S norgan, H, •IJ, •17. 
L 1 r.ea QenuQescens Ke I I er ! Hrooks, I~ . 

Lt cea erecto taes Nann,-Kreo. & Ya1., 3l. 
Licea kle1stono1us "art 1n, 3l. 
Licea ilint•a Fr1es, 1. 
L1cea Ojiiii'CUiata !Wingat e ! nan In, •13, • 17. 30 . 3l . 
Ltcea peatcellata 111. c. GtJOertJ H. c. Gilbert, 3l. 
Licea scypno1aes Hrooks & Keller, 3l. 
LlnOblaaJa tubullna Frles, 3, 7, •H, 11 , 1l. 
Lycogala con1 cu• Pers., 7, •13, 30. 
Lycoga I a ep 1 aenaru• 1 L. 1 FrIes, co••on. 
J.ycogaJa CXI8UUI Mrgan, COIIOh. 



Lycosala rlavoruscuo l~hreno. J Jtost., •I, ;1, 4, 1~. •<'1, :J0. 
EntcrnltUI ~onerdon tKull. J t-·ar r, J, •4, 7, •H, •t3, 

:I;J , :lb, :17, :1'1 , J~. 

~ntertatuo splenaens tnorganl nacor., J , •4, 7 , •H, •~· :<5, 
:lb . 

Tubtfera caspary t LHost.J nacor., 1. 
ru o1rera rerrugmosa lHatscnJ J. r . uoeltn, u, b, 1, 11, 

1:1, •I :J, •17, :11, :l:l, •:<5, :1'1, :l0 . 
Tubtfera ltcrosperoa lHerk. & Curt.J nar tln, 7, •I:J, ;J~. 

Tr ten tales 
Arcyr la annul ircra Tor r ena, ;J0. 
Arcyr1a ~ lU. LISter! U. LISter, H, •I:J, ;J~. 
Arcyrta ~ t HUI I.J Pers., J , b, 1, H, 1~, 11, I:l, IJ, 

•14 •17 IH :l:l • <4 •:<o :l0 :ll :l:l 
Arcyrta Oenutl~ta lL. J 'weu~t., ~OII~n. ' · 
Arcyrta rerru&tnea santer., 7, •H, :lb. 
Arcyrla g1auca A. Lister, 3 , I~. •I:J. 
Arcyr1a glonosa scnv., 1:1 , • 21. 
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Arcyrla mcarnata tl-'ers.J Pers., a, 7, •IJ, •17, 1'1, :lJ, J~. 

JI. 
Arcyr1a insignls Kalcnor. & CooKe, b, 1, •IJ. :l0 . 
Arcyr1a 1e10carpa t cooke J nartln! Alexop., 12. 
Arcyr1a oagna Hex., •I , :J, 7. 
Ar cyr1a oajor !G. Lister! lng , I'l, 2~, :n, JJ . 
Ar<:yr1a ~ ~ooto, 7. 
Af.fl!'--.!2..~ lHUI J.J Grev., •1, 10, •to, •11, •I'I, :l0 . 

•JI. 
Arcyr1a occ10ental1s tnacor.J G. Lister, o, •», •11. 
~..!:..!2. oersteOtll Host., •», •I :J, 2'1. 
Arcyrla .PQ!_Ij'oro is LLeersl Jtost. , b , 1, I0, I<, •I 3, 30. 
Arcyr1a sll pata LScnv.J A. Li s ter, •1, J, 7, •11. 
A!:fl'..!:..!2. versicolor l'hl l 1., 2J. 
Arcyr1a vlrescens G. Lister, 1, •1J, 2J. 
Ca1ooyxa oetall lca lHerk.J Nleuvl., •b, J0. 
iieo1t r1 ch1a ~cu lat a lSpeg. I rarr, J , ob, 1, •». o1J, 

•15, •11, •1'1, 02J, 025, 30. 
JteoltriChla cnrysospora lA. Lis ter! A. Lister, •b, 11, 12. 
Heoltricnla clavata !Pers. J Host., coooon . 
Heattrlctlla ~s u. Ltster, • t, J, •b, 1. 
Heoltrlchia karstcn11 LHost.I A. l.ister, 12. 
Heoltrlchla serpula tscop.J Host., coooon. 
netat rl chla vespar iuo lHatschJ Nann.-»reo., coo1on. 
l'erlcnaena cnrysosperoa LCurreyJ A. Lister, 4, 1, IJ , :l~. n. 
Per 1cnaena cortica l Is l HatscnJ Host., 7, :l~. 

Per 1cnacna acpressa l.IDert , b, 1. », •1J, •<J, J0. 
Per1cnaena olnor tu. Lister! Hagelst.l•Heoltrlchla olnor lngJ, 

1, J2. 
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Pcr1cnaena vcr1 1cularls 15cnw.J Host., 1, 13, • 23 , 3~ . 

Trlchla botryt ls IJ . F. G1ei.J Pers., •5, •6, 7, 12, •13, 
•11, 21, 3~ . 

Tr1r.n1a contorta Wit•arJ Host., 7, H, •25, 26, 21, 2~. 3~ . 
Trlchla Cleclplens tl-'er s. J "acor., :J, •5, •b, ?, •H, •IJ, 

•11 , 2~. 21, • 23. 
Trlcnla ravog1nea !Matsen. 1 Per s ., co11on. 
Trlch la rlorlfOriiS 15chw. J G. Li ster, •5, 7, 3~. 

Trlchla lutescens l A. LlsterJ A. Lister, 3, 1. 
Trlcnla scaora !lost., •5, 6, 7, •1 3, •17, I H. 23 , 25, n, 

3~. 
Tr1ch1a subrusca Hex., 7. 
Tri Chla var1a tl-'ers.l 1-'ers., J, •!J, •o, 7, U, •I J, •tK, 
--.-25-.--

Tr IChla verrucosa Herk., 3~, 31 . 

Physara Ies 
uaona11a afflnl s Host ., t, J , •. b , 1, t:.J. 
Hadhal l aCajiSuTTrcra IHuii.J Herk . , •17 . 
Hadha11a 1acrocar a ICes. J Host., 4, 5, 1, H, 13, 11, 26. 
Hadha11a nltens Herk., 3~. 

Hadha11a ooovata tPeck.J 5. T. 51 1th, •H . 
Hadhaola iili'TCUTaris IHuii.J Herk . , 4, 1, II, 21 . 
Had hall oJ!ili a 1 noae 1 Yaoasn 1 ro J Hrooks & Ke 1 1 er, 1. 
t;erateriul aureu1 {Schua.J Host., a , 7. 
ceraterluo COrieiiinu1 Hex., 1, 12. 
ceraterluo leucocepnaluo tPers.J Ul to., I. 3, 6, 7, 12. 
ccrater 1uo olnutuo tLeersJ Fr1es, •I, 3, 1. 
cerater1u1 rubronoctu• (i. Lister,?. 
~Ia reti CUiata lA ID. & 5cnw.J Host., 1, 23 , 30. 
Ulderoa astero1des lA. & G. Ll s t er J G. Lister, 7, 25. 
Ulderoa Ciloniiriocferoa Ide Hary & Host. I G. Lister, 13, 30, 

32. 
u 1 der1a cor- rubru• rtacbr., 7 . 
Ulderiii errusu• tscnw.J norgan., 1, 3, 1, 11, 13, 32. 
U I deroa "fTTrri''rae 1 Hu II • J Pers. , 26. 
Ulderoa globosu• Pers . , 3, 1, H. 
Ulder1a neo1spnaer1cuo tHuii.J Horneo . , 3, 1, 1~, •1 3, 20. 
u I der1a !i:!U.!..!. I nassee J nacor . , 1. 
ll1deroa Platyearpon Nann .-Hreo., 3~. 

'iiliierla' ranlatua IL. J norgan., 2~. 
UIOeroa Sjililai'TO irtes l~'rl es l Fri es, I , 3, H, 1~, IH, 2b, 21. 
Ulrteraa testaceua t5cnrao . J Pers ., 4. 
Ulayolua anellus norgan, 1. 
Uidy11uo clavus lA ID . & 5r.nw. J BaD. , 10, 1:l. 
UldYIIUI crutaceu1 Fries, •H . 
Uldyi!UI dlffor1e IPers.J 5. F. Gray, 10, 32. 



UldYIIUI ex 111 Ul Peck e1. Nann. -Hrea ., 30, 31. 
UldYIIUI lnteriOOIUI scnroet., 1~. 

UldYIIUI ~ (Uitlar.J ~rles, 7, II, 1~, 13. 
Uldy11u1 1eon1u1 Herk. a Hr., 11, ~I. 
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JW!tlti!!!. 1e1anosper1u1 IPers. 1 nacnr . , 3, 1, ~5 • 
.!1.!J!Y~IInUS lA. LISterl norgan, 7, 10, 11, 1~, 013, ~0. 

J!!~YIIUI ~ ILinkJ ~rles, 1, 3, b, 1, Oil, 10, 1~, 13, 
Ill, ~3, ~5, 31. 

UldyiiUI OVOidOUI Nann.-llrea., 30, 
UldYIIUI prOXIIUI llerk . a Curt, 31. 

lThiS segregate rro1jh 1r1dls not previously separated 
In ASIa.! 

UldyiiUI S UaiUIOSUI lAID. a SChW) ~rleS, COIIOn. 
JUgyiiUI grpula ~rles, 30. 
U1dy1IUI vacc1nu1 !Uur. a nont.J 11ucnet, 7. 
u 1 d 11 u1 lli!]!!;llsporul we 1 den, 30. 
~none1a aureu1 Penz1g., 1~. 13. 
f uJ!Ml cinerea IScnw.J norgan, •13 , 30. 
t:!U!8..0 mter1ed Ia nacnr., 30. 
Fullgo 11centl llucnet, 4. 
~o ~AID. & scnw., 11. 
FUIIgo rura Pars. , 11. 
~sept IC8 IL.) Wiggers, COIIOn. 
nucllagocrustacea Wiggers, 01, 3, 4,7, ~b. 

l'aradlac_Mopsls crlbrata Nann.-llreo., 19. 
Physarella obiOn@_ lllerk. a curt.! norgan, 01, 7, •13, •19. 
PhysarUI alplhUI lA. ! ij, Llslrl ij, LISter, 7. 
Physaruo Detne1 11 nacnr., 19. 
Pnysaruo bivalve Pers ., 3, 4, 1, 10, 11, 1 ~ , 13. 
Physaruo !1Qgor1enso Hac lb., 13, ~7. 

Physaruo Drunneoluo IPhlll . J nassee, 7. 
Physaruo c1nereuo lllatscnJ Pers ., •1, 3, b, 1, •II, •1 3. 
Pnysaruo ill.!:.!!!.!!! scnuo. , 13. 
l'hysaruo coopressuo AID. & scnw., 3 , 4, b, 1, 11, 10, 13, 31. 
Physaru• £Q!l1Q!ll!!. IPers. J Pers. , 1. 
~ysaru1 crater 1 roroe Petcn , 13, 30. 
Physarua dec 1pi ens Curt IS, 3~. 

Pnysarul d 1der1a Host., 1, 7, 1 J. 
Physaruo dlderooldes IPers. J Host., 4, 7, oil, •1 ~ . ~3. 31. 
Physaru1 rtav1coouo llerk., I, II, 10, 1~. 13, 31. 
Physaruo gaJDeuo Wingate, 1. 
Physaru1 &IODUIIreruo llluii.J Pers., I, 3, 13, 31. 
Physarue gyrosuo Host., 3, 4, 7, 10, ~9. 

enxsarUI JavaniCUI Huclb ., 13. 
Pnysaruo lateri!IUI lllerk. a Hav.J norgan, 1 . 
Physaru1 leucopus Link., 3, 7, 10, t 1, 1~, 30. 
Physaru1 Jeucopnacua ~rlr.s, 11, 13. 
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Physaruo lister! nacDr., ;!, 1. 
l'nysaruo luteoluo Peck, 7, IJ. 
Physaruo oega losporuo nacDr . , 1~, 1J. 
Ph saruo 1e11euo !Bark. & Hr.J Mssee, 1~. 12, 1J, 2~. <1, 2J. 
Physaruo ~ense nacDr., b, 1, 1;1, J~. 
Physaruo notahlle nacDr., 7, J~. 

Physarua nucleatuo Hex, 1J. 
Physarul nutans Pers., 1, J, b, 1, 1~. 1J, 1~ . 21. 
Physaruo oDiatuo nacDr., 1<, 1J, <1, 2J, 31, J<. 
l'nysaru• ovlsporuo G. Lister, J~. 

Pnysaruo ~~ Hex , o1 J . 
Physaruo pezlzoldeuo tJungh . l Pav. Lag ., 7, 1J, 14, 2~. 

22, 23, 31. 
Physaruo polycephalul scnv., 1. J, ~. 1~. 31. 
Pnysaru• ps lltac muo u lt1ar . , 1, 1J. 
Physaruo ~ !Herk. & Curt. I G. LISter, 3, 4, 1, H, II, 

1J, 2~, <1, :lJ. 
Physaruo punlceuo ~ooto, o1, J , b. 
'Pnysaruo ~!G. Llsterl G. Lister, 7, 13, 2~. Jl. 
pnysaruo ~ Herk & Hr., 1J, 1~ . 
Physaruo sess 11 e Hranoza, I , J, 3~, 32 . 
fni::~aru• serpu Ia nor gan, ~. I J , 3~. 
Pnysaruo stellatu• tnasseeJ Mrt In, J~. 

Pnysaruo stra.Tii1j)es A. Lister, 3~ . 
Pnysaruo su1pnureu1 AID. & scnv., 1, J. 
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Ste1on ita les 
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Co'ia tri'Ciii!Cy 'ilniir 1 ca t H 1 1 gra•. 1 nacDr. , 11 • 
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~ spleMens Peck, b, 1. 
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and 
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Abstract : The following 16 species in 1he lichen family Thelotremataceae from 
southeast Asia are described as new: Myn"olrcma crotcrcllum Nagarkar &. Hale. M. 
a tcndcns Nagarkar & Hale, M. Juntnu Naga rlc:a r & Hale, M. pcrmaculatum 
Nagarkar & Hale, M. st:mbilantn.se Nag:rrkar & Hale, }.(. viridt Nagarkar & Hale, 
Oc#!l/ularia bakocnsis Naga rkar &. Hale, 0 . dc{omris Nagarkar & Hal e, 0 . 
flavomcdullosa Nngnrkar & Hale, 0. gcmingtnsis Nagark3r & Hale, 0 . inexpecrata 
Nagarka r & Hale, 0. kinabalensis Nagarka r & Hale, 0 . pminata Nagarkar & 
Hale,O. tubuculata Nagarkar &. Hale, Thelotrcma[u1urarum Nagarkar & Hale, T. 
\'t ffllculo1um Naga rkar & Hale. The following new combinations are made: M. 
microphthalmum (MU ll. Arg.) Nagarka r & Hale, Oullularia aubcrianoitks (Nyl.) 
Nagarkar & Hale. Nagarkar & Hale, and 0 . eurydrade1 (Krem pc:lh.) Nmgarkar & 
Hale. 

Introduction 
The following new species arc based for the most part on spcc:imcru colleded by the junior author 

in Malaysia , Sri Lanka, and the Phi lippines. Most or the loca lities were virgin dipterocarp logging 
areas, where t he Th elutrematacc:ae are exceptionally well developed. This habit at is rapidly 
disappearing throughout southeast Asia as large-scale commercia l timbering for lauan used in 
vnneer manufacture continues unabated since the end or World War II . These forests are replaced 
by aD impoverished secondary scrub, repla nted wit h fast-growing .Aibluia falcata or t ung oil, o r 
tu rned into pasture. Only rarely are conservation measure5 taken to preserve the continuity of the 
dipterocarp for-est comm unity, and consequently the Thelolremataceae flo ra ls being lost rore\'Cr. 

The generic delim itation of the family is still unsettled. The old spore-based gencu (Ocdlulario, 
Phaeotrcma, 1htlouema, and Leplotrema) scn.-ed well for nearly 100 years but a re now considered to 
be .artificial. Hale ( 1981) in1 roduced three exicpular-based genera (MyriQtrema, Ocellularia, and 
Thelotrtma) in a tre atm ent or t he large Sri Lankan n ora. Spore cha racte rs were re lega ted n 
secondary role in the taxonomy. While ext remely few lichenologi.sts have; tested the valid ity of this 
approach, o ur experience bas convinced us t ha t bot h Myriotrcmo and Ocelluloria so delimited 
overl ap in many areas and appear to be unacceptably heterogeneous. By comparison, Thelotrema i.s 
a relati\'ely homogeneous group. 

What is needed is a modern, comprehensive study or ascocarp ontogeny in the family, but this will 
not be made soo n. In the meantime we will cont inue us ing excipular· bascd genera wit h the 
realization that this generic delimitation could weU change significantly in the future . 

Myriotrtm• crat~rrllum Nagarkar & Hale, sp. nov. 
Th alh1s (Fig. 1) corticola, laevis, apol hecia numerosa, emcrgentia, basi n constricta, 0.4 - 0.6 
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Figures 1-4. Holotypes of Myriolrcma species: 1, /If. cratcrcllum,· 2, M. c:crcndcns; 3, M. lunense; 4, 
M. pen11ar:ulatum. Scale for al l species equals 1 mm (See Fig. 4). 
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mm diametro, excipulo connato; pscudocolumclla nigrica n.s; ostiolu m r01unda1Um; .sporac 
ruscac, 8:nac, 4 - 6 )( 12-16 ~m. tra n.svcrsim 6-loculatac. 

l·lolotype: Sabah, Ncar MI. Sila m, Kennedy Bay Lumber concession, logging nrea in virgin 
dipterocarp forest, clev. t3 lSO m, M. E. Hole 34,610, 16 March 1965 {US). 

Thallus cortioolous, white, smooth, cracked with age; to 10 em broad; cortex indistinct; opothecia 
numerous, closely aggrega ted, scmi·cmergcnt to t.::mcrgcnt, becoming basally constricted, 0.4·0.6 
mm in diameter: exciplc fused, reddish brown, dark brownish black at the tips, whh incorporotcd 
b3rk e lcmc niS; pseudocol umella Lhin, 45·60 ~m in diameter, fromcd by clumping of paraphyses 
and dead spore cells, brown to dark brownish black; ostiole rotund with a slightly raised, thin, 
wh it e ring, the pore 0.1>9 - 0. 14 mm in diameter; hymc nium 100 - 120 ."m high; spores b rown, 
8/ ascus.. transversely 6-loculatc, 4-6 x 12 - 16 ,.m. 

Chemistry: Psoromie acid present . 
Observations: Ocellu/aria caltdoniMsis (Hale) Hale with simi lar chemistry, spores and a weak 

columella, has l:u ger apochecia (up to 1.4 mm in diameter) and n depres.\Cd rore without any ring. 

Myriotl"'tma txtt ndus Nagarkar & l·ble, sp, nov. 
Thallus (Fig. 2) corti cola, hypophlocodcs, ca 8 em latus; apothecia ccnergenti a, 0.8 - 1.3 mm 

diamctro, margine eroso, medulla lutea; colu mella nulla; ostiolum irrcgulnre. o.15-0.3 mm latum; 
hymcnium 120-1.50 f'm; sporac 4 - 8: n:u::, incolorcs, muriformcs, 10- 12 x 30-38 f'm. 

1-lolotypc: Sri Lanka, Weste rn Province, Kalutara District, ncar Hcdigalla, Mornpiti)'n logging 
area; clcv. a. 167 m; II Feb. 1976; M. £. Hllle 47,192 (US). 

Thallus greenish g.rey. minutely ~rruculosc, continuous; cortex 15- 18 ,.m; algal la)'er 20 - 24 pm, 
co nti nuous; medulla up to 60 pm, with sm r~llto medi um crystals; apotheeia numerous, semi· 
emerge nt, 0.25-0.35 mm in diameter; exciple fused, sometimes splilling to seperate, yellowish to 
reddish brcw.'n; ostiole circular, with pore-area roncolorous to tannish, rim white when exposed, pore 
0.06-0.09 mm in diameter; hym enium 65-80 f'm high; spores hy-.dine, transversely 4-loc:ulate, 3 - 4 
x 9 - 10 f'm, I + blue, 8/a$CUS. 

Chemistry: Psoromic acid present. 
Observations: T his species is close toM. myriotnmoidu (Nyl.) Hale in excipular structure, spore 

ch;nacters, and chemistry, but M. myriotwnoidts lacks a cortex, be ing typically hyphlocodal. 
Myriott~ma gloucophlltnum (Krempel h.) 1-lalc has a distinctly corticate thallus, but lacks the t)'Pica l 
brown excipular tissue. 

Myrtotrrm• lunense Nag:ulcar & Hale, sp. nov. 
T hall us (Fig. 3) corticola, epiphloeodcs, 8-10 em la tus; apothecia immersa, 0.4 - 0.75 mm 

diametro, excipulo conn ato raro ri s.surato; pscudocolumella 40 $lm diametro; ostiolum rotundatum, 
0.06-0.1 mm di amct ro; hymcni um 100 f'm ; sporac ruscae, 8:nae, 8-9 x 12-21J'm, 1- 2 x 2 - 4· 
loculatac. 

Hol01ype: Philippines, ~-fountain Province, Luzon, PECORP logging area ea 30 lcm S of Lun a; 
\'irgin dipterocarp forest; elcv ca 300 m; July 1964; M. £ . Hole 25878 (US). 

Thallu.'l on bark, white minera l grey, smooth, continuous, 8- 10 an broad; cortex indistinct ; algal 
layer 30 f'nl, continuous; medulla hypophloeodal, .... ith medium crystals; apothecia immersed in bark 
or slightly raised, 0.4 - 0.75 mm; exciple fused, cracking to stpa ratc in a few apotheci:t, reddish 
brown. apically darkening. ooncarboniz.ed; a pseudocollumella {40 f'ffi thick) .someaimcs developing 
by aggregation of the hymenial elements; pore nush to depressed, conoolorous or becoming tannish, 
rarely with a slightly raised tannish ring 0.06-01 mm in diameter; hymenium 100 pm; spores brown, 
12-2 1 x 8-9J'm, 1-2 x 2-4-loculate, 8/ascus. 

Chemist ry: No substances present . 
Obervations; This species is close to "Uptotrrma" UJlfingtri Mont . & v.d.Bosclt (generic status not 

yet determined) from Java in morphology, but L ::ollingcri contains ·Praestans· unknowns and has a 
verruculose thallus. 

M)riotnma penn:u:u1alum Nagarkar & Hale, sp. nov. 
Thall us (Fig. 4) corticola , epiphlocodes, 3 - 4 c:m latus; apothecia emcrgcntia, 0.8-1.2 mm 

diametro; osaiolum dcpres.sum, alboc:i nctum, 0.07 - 0.14 mm diametro; columella nulla; hymeniurn 
300 pm; sporae S:nae, obscurae, 12-15 x 15- 27 pm, 1- 2 x 3 - 4-loculntae. 

Hol01ypc: Philippines, Basilan Province, Basilan Lumber Co. logging area. about 25 km N or 
Upper Cana.s, virgin dipteroc:arp forc.st. EJev. ca 300 m. June 1964, M. E. HlllC 24937 (US). 
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Thallus on bark, pale tannish grey, vcrruculose, continuous, 3 - 4 em broad; cortex thin, 5-6 ~m; 
algal layer 30 ~m. interr upted by crystals; med ull a 90-100 J.lm, witb medi um-sized crySials; 
apothecia many, closely disposed, emergent, ascidioid, rounded, 0.8-1.2 mm; exciple fused, reddish 
brown, with a fc.w bark cells embedded; pore depressed, white rimmed, 0.07-0.14 mm; margin thick, 
350-380 J'ffi , la rgely crystal st udd ed, externally whit e notched, th e notches resembling 
pscudocyphcllac; hymcnium 300 11m; spores brown, broadly oval, 12 - 15 x 15-27 J.l ffi, 1-2 x 3-4-
loculate, 8/a.scus. 

Chemistry: Protocetrar-ic acid pre5ent . 
Observations: M. bahianum (Ach.) I-I ale is dose, but has wider pore (up to 0.3 mm}, c:olumnar 

aggrcg.ote.c;; in the hymenium and locks the distinct white notches on the margin, char:ucri.stic of 
M. permDCulatum. 

M)riol~ma stnlbllantnse Nag.arkar & Hale. sp. nov. 
Thallus (Fig. 5) conic.o1a, epiph1ocodes, 6 - 8 em la1us; apo1hecia vix eleYata , 0.2-0.3 mm 

diametro, excipulo con nalo; columell a null a; ost ioum rot undatum, 0.05-0.06 mm diam et ro; 
hymenium 75 urn ; sporac inc::olorc..,, 8:nac., 2 - 3 x 6-9 J.Cm, traruwcrsi m 4-6-loculale. 

Ho lolypc: Malaya , Stale or Negri Sembilan, Kua la Pilah loggi ng area, ca. 8 km Nor Sercmb:~n, 
Kua la Pilah road, ca. 10 l: m W or KuBia Pilah; re lied 1rees in dipterocarp rorest; e lev, ca. 150 m: 17 
Aug_ 1983; M.E. Hale 63,050 (US). 

Thallus greenish grey, smooth. shiny, minulc ly vc rruculose; cortex 12 - 15 J.C m, distinct; algnl la)'Cr 
17 J.C m, continuous; medulla 90- 110 J.Cm, with medium ·sizt:d crystals; apotbc:cia numer ous, slightly 
elevated, immersed in medulla. 0.2-0.3 mm in diameter; columella lacking; pale brov.'n; pore fl ush, 
0.05 - 0.06 mm in diameter, bounded by a whitish circular zone; bymenium 75 J.Cm; spores hy.aline, 
transversely 4-6-loculate, 2-J x 6-9 J.Cm, I + blue, 8/ascus. 

Chemi.slry: Pr<Wocet r;uic acid present. 
Additional specimen: Same locality as the 1)-pc, M. £. llalc 63,040 (US). 
ObserYat ions: This spcc.ies hl\!i close resemblance wit h M. imnu:rsum (Eschw.) Hale whic h, 

hoWC\'cr, has larger spores.S-10 x 24-26J.Cm, and a columnar cortex. 

Myrlol.n:IIUI vlride N:~garkar & Hale, sp. nov. 
Thallus (Fig. 6) cortico1a, epiphlaeodes, 5- 6 e rn latus; apoc hecia vix elevata in medulla immersa, 

0.2-0.3 mm diamctro. txcipulo connaao; osliolum rot undatum, 0.06-0.07mm diametro; hynu:ni um 
120 J.Cm ; sporae incolores, S:nae, murirormes, 5 - 6 x 15 - 20 J.Cm, 1- 2 x 5 - 7-loculalae. 

Holotype: Malaya , Slate of Selangor, Genting H iland$, old tr oop bivouac area bela~· the: hotels 
along main road, remnant mid·elevation rain forest; c: lev. ca . 1800 m; 16 Aug 1983; M. E. Hair. 
63,11 1 (US). 

Thallus greeni sh grey, smooth, s hi ny, contin uo us; cortex dist inct , 21-24 J.C m; algal l:tycr 
oontinuous, 18 J.Cm; medulla 70 - 80 11m, wi1h medium-sized cry!il als; ap01hecia numerous, slightly 
elevated, immersed in the medulla, 0.2 - 0.3 mm in diameter; exciplc fused, faint reddish brown; pore 
small, round to irregular, 0.6-0.7 mm in di amete r; hymc ni um 120 J.C m high ; spores hyali ne, 
muriform,l-2 x 5-7-loculate, 5-6 x L5-20~o~m, I +blue, 8/ascus. 

Chemistry: PrOlocetraric acid present. 
Obser\'alions: This species resembles Myriotrcmo scmbilallcn.tc: rrom Malay.t, described above, in 

a ll charac:ters except for the dark c:olor, more elevated apothecia, and vert ical spore septation. 
Myriotremo m icrophrlrolmum (Mfill. A rg.) Nagarkar & Hale (comb . nov. Ba.sion}'rn: 17rt!lutrcmo 
microplrthalmum Miill. Arg., Bull. Herb. 8 oissier 3:314. 1895) rrom Australia is dose but has a thin 
central columella (lype in G!), 48 - 56 J.lffi , 

Ottllula ria bak~nsis Nagarkar & 1-la le, sp. nov. 
Thallus (Fig. 1) corticola, epiphloeodcs, ca 8 em latus; apothecia cmergcntia, basi n constricta, 

aetate 1- 1.4 mn1 diamelro; colum ella 4CKJ-440 J.Cm diamet ro, centro fLSSurina; oSliolum 0.3 - 0.6 mm 
dia metro; hymenium ad 140 J.Cm ; sporae incolores, 8:nae, 10- 12 x 35-45 J.Cm, lran:;vcrsirn 10 - 12-
loculatac:. 

Holotypc: Sa rawnk., Balm Nat ional Parl:; Oal:-dipccroearp rorc:.st; 10 Mar. 1965; M. E. Hole 29.~ 

(US). 
Thall us pale greenish grey, smoolh 10 minutely \'t:rruc:ulose, regularly fiSSured, rorming mure or 

less rectangular blocks; cortex 30 J.C m, projetling up 10 48 J.Cnl ; alga lla)'t r 30 J.Cm, partly intcn uptcd 
by med ium to largc·sized crystals; medulla mostly hYf!ophlocodal; apot hec:in. sol ita ry or r:u ely 2· 



441 

Figures 5·8. Holotypes of MyriouuntJ and Oullu/uria species: 5, M. Sl!mbilontnst; 6, M. viridt; 1, 
0 . bukotmsis; S. 0 . defonnis . Sec Fig. 4 for scale. 
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fused, emergent , constricted at the base, rounded, (0.7} 1-1.4 mm in diam eter; port circular, 
0.3-0.6 mm in diameter, ooncolorous or becoming dark brown ish-black rimmed; cxciplc reddish 
br0\\'11, up to 320 ~m thick, carboni:t..cd to the base at the inner edge; colume lla initially simple, wide, 
400-440 p m in diameter, 140 pm high, becoming n ... su rcd in the center, with a heavily pruinosc, 
divided t ip visible through the pore, carbonized to the base; hymcnium 140 J,~ m high, confined to a 
oa. rrow peripheral 7.onc 90 J'ffi wide; spore." hyalinc,trans\'Crscly 10 - 12-loculatc, 10 - 12 x 35- 45 
pm, I + blue, 8/asc.us. 

Chemistry: Psoromic acid prcscn1. 
AdditionaJ specimens: Same locality as lhc type. M. E. HtJ/e 29,810, 29,819 (US). 
Observations: This species resembles 0. auycl!odes (Krcmpclh.} Nagarkar & Hale (comb. nov. 

Basionym; 11z~lotrema ~urychades Krempc.lh., Nuov. Giorn. Bot. lt a1. 7:17. 1875), also fro m Srarowak, 
wh ich, however, lacks p.soromic add, and has much thinner exciple, 40-50 l' ffi thick. Specimen no. 
29,810 has a more distinelly vcrru<X)Se thall us. 

Ocelluhtrla derormls Nagarkar & Hale, sp. nov. 
Thallus (Fig. 8) eortieola, hypophloeodcs, 4 -6 ern lat us; apothccia sc mi·emergenti a, cxcipulo 

connato, intc riorc fuliginco; columella fu liginea, 400 - 720 pm diamet ro; ostiolum rotu ndatum vel 
elongatum, 0.3-0.45 mm diametro; hyn1cnium 160 I'm: sporac fusc.ac. S: nac, 10- 12 x 18-22 pm, 
transvcrsim 4-- loculatne. 

Holotype: Sabah, Kinabalu National Park, on ridge between E. and W. Mesilau Rivers: tlev. ca. 
1800 m; Aug. 1964; M. E. Halt: 28,3TI (US). 

Thall us whi tish, smooth, minutely fissur ed with age; cortex lacking; a lgal layer 20-251'm. 
contin uous; medullra hypophloeodal wit h small crys10.ls; apothecia semi-emerge nt, 0.8 - 1.4 m m in 
diameter, exciple fused, reddish brown, with yellowish brown bark layers present to the outer part, 
inner part thickly carboni7.ed to the bose; colum ella initially simple, wide, 400 - 720 pm in diameter, 
200 pm high, carbonized to the base; flSSuring and becoming partially actinoid, with the tips heavily 
whit e pruinose ; ostiole init ia lly circula r, becoming el ongate to boat-shaped o r angula r, wit h 
concoloro us po re a rea and black rim , po re gaping, 0.3-0.45 mm in diamet er; hyme nium low, 
confi ned to the periphery, 160 .urn high, 240 }ol m thick; spores brown, withered, tran sversely 4-
loculate, 10- 12 x 18- 22l'm, 8/ascus. 

Chemistry: No substances present. 
Ob~rva1i o ns: In later stages, the apolhecin arc deform ed to some extent, I he ost iolc becom e.~ 

elongate to angul a r, the marg.in becomes e rect, and t he columel la fi ssures to become partially 
actinoid. The species is re lated to 0. mciospcnna (Nyl.) Hale which has smalle r, more immersed 
apot hecia. A s imil ar type of columella is observed in 0. bukot!nsis , a new species from Sarawak 
described abo .. -c. 

Octllu la ria navomtdullosa Nagarkar & Hale, sp. nov. 
Thallus (Fig. 9) oortioola, epiphloeodes., 3-5 em lat us; apoe.hecia semi·cmergentia, 0.25-0.35 mm 

diamctro, excipulo connato; columella nulla; ostiolum 0.06-0.09 mn1 diamctro; hymenium 65-80 
J.~m ; sporae incolores., 8:nae, 3- 4 x 9 - 10 .urn, transversim 4-loculatae. 

Holotypc: Philippines, Agusan Province, Minda nao, about 30 km SE of But uan City, Nasipit 
Lum ber Co., Florida logging a rea; virgin dipte rocarp forest; elev. ca 200 m, Aug. 1964: AI. £. Halt: 
25.240 {US). 

T hallus o livaccous greenish 10 tannish grey, smoot h, continuous; cortex indistina; algal layer ca. 15 
.urn. continuous; med ulla complete ly hypophlocodal, with a fc:w mc:dium -sizcd crystals; apot hccia 
num erous, emergcnl, basally constricted, 0.8- 1.3 mm in diame ter, solitary or 2 fused, with the top 
Oaking off, exposing a marginal yellow medulla; exciple fused, black to the base, with bark cells; 
margin thick, 400- 450 }olm thick, filled with ye llow powdery substance in medulla; ostiolc left as a 
ho le 0.15-0.3 mm acros.~, circu la r to e lnngate; h)·menium 120- 150 l'm high; spores hy3 line, 
muri£orm, 10- 12 x 30-38.um, I + blue, 4-8/ascus. 

Chemistry: Two unknown PO + substances present. 
Observations: The apothc:cia with the top nak ing off and exposed ligh t yellow medulla of the 

margin appear as rounded yellow e ruptions over the thallus. No comparable species a rc lo:no"A>-n in 
the genus. 

<X:tllularla gtnlln ~:tt'nsls Nagarkar & Hale, sp. nov. 
Thall us (Fig. 10) corticola, pro parte hypophlocodcs. 2-8 em latus; apothccia cmcrgcntia, 0.5 - 0.9 
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Figures 9- 12. Holotypes of Octllu/aria species: 9, 0. fla ,•omedutlosa; 10, 0 . ~nlingt!nsis; 11 , 0. 
inupcctata; 12, 0 . ki11abalensis. See Fig.. 4 for scale. 
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mrn diamctro, c:xcipulo con nato, fuliginio in parte supc:riorc; columella nulla; ostiol um minutum, 
0.05 -0.08 mm diam etro; bymenium 240 pm; sporae incolo re.s, 4 - S~ n ae , 9- 12 x 54-96 ~m . 

tran.svcrsim 13-26-locuJat'ae. 
Holotype: Malaya, Trail above (N ol) Cas.ino, Genting Highlands. ju.sc N of Kuala Lumpur, clev. 

ca. 200) m; 16 Aug. 1983; M. £. Hal~ 59,894 (US). 
Thallu s ashy grey, smooth, conlinuous; cortex ind is tinct; a lga l layer 25-30 J£m, continuous; 

medulla mostly hypophloc.oda~ with a few Cl)'Slals; apo!.hecia emergent, ascidioid, rounded, 0.5-0.9 
mm in diameler; exciplc flW:rl, rcddUh brown, carbonized in the upper part; pote minute, 0.05-0.08 
mm in diameter, the pore area. concolorous,thc rim white when exposed, someti mes slight ly raised 
but a distind annulate ring not dc~lopcd; margin thick. L20 pm; hymcnium 240 pm; spores hyaline, 
transverKiy 13-26-loculate. 9- 12 K 54 -96 I'm, at the average 60 I'm long, I+ blue,. 4 - 8/ueu.s.. 

Chemislry: Protocetraric acid and "amplior" unknown substances prc:sc.nt. 
Addilional specimens: Same locality as ahe lype., M. £. Hale 59,881 (US). 
Observa1tons: II is \·cry close in external morphology and chemistry to Myriouema microstomum 

(MUll . Arg.) Hal e , a s pecies from J apan which , however, has muriform spores and 
(um arprotocetraric acid in addition to protocetraric. Ocellularia gtobosa Hale from Sa rawak has 
com parable anatomy and chemistry but Mth smaller spores, 8 - 10 K 30 - .50 p m, and a gaping pore 
up lo 0.3 mm in diameter, thro ugh which lhc white pruinose disc is visible. It also has a more 
elaborate, flSSurred white 1hallus. 

Cktllularha lnexprttata Nagarlcar & Hale, sp. nov. 
Thallus (Fig. 11) corticola, cpiphloeodes., ca 5 em latus; apolhecia emergentia, ple rumque basin 

eonst ricta, 0.6 - I mm diamet ro, cxc:ipu lo conn ato, fuligineo; columella fuliginea , 300-400 I'm 
diametro; osliolum rotu ndatum, 0.1-0.4 mm diamet ro; sporac fuscae, 8:nae, 9-10 K 22- 24 I'm , 
6 - 8 K 1- 2-loculatne. 

Holotype: Saraw-.tk, 30 km N of Sibu, Ras.au logging area; in virgin peat diptcrocarp forest: e lev I 
m; 12 Mar. 1965; M. E. It ole 29,966 (US). 

Th allus whit ish mine ra l grey, minute ly verruculose, fi ssured with age; co rte• 10 I'm , loose, 
indistinct ; a lgal l11yer 15 I'm , just above tbe bark surface, conti nuous or inlerru pted by crystals; 
medull a 20-lS pm, partly hypophloeoda~ with medium-siz.ed ttysuals; apothecia emergent, most 
basally constricted, 0.6- 1 mm in diameter; exciple reddish brown, carboni:l.ed 10 the base; columella 
Mde., 300-400 ,1.1m in diameter, 140 ,1.1m high. carboni1.r:d complclcly, .,.,;,b white pruinose lip visible 
through t he pore, becoming act inoid; ostiole rounded, 0.1-0.4 mm in diamc.ler, with coocolorous 
pore area; margin vcrruculose, ca. 100 pm 1hick, Mth c:rysfal-filled medulla; hymenium 1_20 pm high; 
spores brown, 6 -8 x 1-2-kx:ulate, 9- 10 x 22- 24 pm,l + blue, 8/:asc:u.s. 

Chemistry: ' Prawans· unknown substances present. 
Obscrv-dtions: O ther Oc.e//ularia species Mth an actinoid columella have much thicker thall ii and 

different chemistry. •uptotrema ~ zoltin~ri. the only other species in the genus Mth t his che mistry, 
has small, immersed and ccolumcllate apothecia. 

Ottlluluria k.lnabalwsls Nag3rkar & Hale, sp. nov. 
Thallus (Fig. 12) corticola, epiphlocodc.s, 8- 10 em lat us: apotbccia congesta, eme rgent ia, basin 

const rict a, 0.6 - 1 mm diamelro, excipulo connato, interiOJi ruligineo; colum ella ful igi nea, 300-500 
pm di amet ro; ostiol um rotundatum vel irregu lariter clo ngatum, 0.2 -0.35 ,1.1 m di:unetro; hymcnium 
140- IBO ,t.~m ; sporae fuscac, S: nac, muriformes, 6-8 K l2-20 pm, 1 x 4 -5-loculatae. 

Holotypc : Sabah, Kinabal u National Park. small ridge jus.a abo\-e E. Mesilau River; e lev. ca 1900 
m; Aug. 1964; lot. E. Hale 28.,245 (US). 

Thall us pale greenish grey, dist inctly verrucose, conlinuous; cortex indistinct; algal layer 30 - 40 
,1.1m, cont inuous or partly interrupted by crysta ls; medulla 35-90 pm, with medium -sized crysaals; 
apothec.ia nu mero us, densely crowded, emergent, constricted at I he base, 0.6 - 1 mm in diame1cr; 
exc.iple fused. reddish brown. with an incomplete layer of the bark cells, inner side lhid:ly carbonized 
to 1he base; colu mella wide, 300 - .500 I'm in diamete r, 1.50 - 200 pm high , carbonized to the base, 
wilh a dome shaped white top up to 400 pm high, protrudi ng oul of 1he pore; ost iole circul :a r 10 
becoming irregularly elongated, 0.2-0.35 mm in diameter , opening out as an erect ring, sometimes 
up to 0.8 mm in di ameter: ma rgin verrucose, 200-280 pm thick; hymenium 140 -180 pm high, 
confined to the per iphery, ca . 140 pm thick; spores brown, mu r iform, 1 x 4-5-loculale, 6 -8 K 

12 - 20 pm, 8/ascus. 
Chemistry: P.soromic 3cid present. 
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Obscn ·ation.s: The culum clla has a very thick dome-shaped top which protr udes out through the 
pore as in the case o f 0 . berl:d~·ana (Mon1.) Zahlbr.) but here it is undivided. Ocelluluria cubana 
(Tuck.) Z....hlbr .. has emergent large apoc_hceia, wide pore and psorom ic acid in the thallus., bu1 the 
spores are smaller, only up to 12 #'ffi long. and I he columella is much thinner without protruding. 
Other psoromic acid-containing species of Ckdlulan·a in this group have an actinoid columella. 

t'Xtllularla pruloal:l Nagarkar & Hale, sp. oov. 
Thallus (f ig. 13) corticola, cpipblocodcs, 4 - 5 em la tus; apothccia cmergcntia, basi n constricta, 

0.4 - 0.9 mm diamclto, excipulo connato; columella actatc ad inoidca, ad 4(XJ pm diametro; ostiolum 
rotuo datum. 0.2-0.5 mm diamct ro: sporac incolorcs, S:nac, 3 - 4 x 9- 15 #'m, tra nsve rs im 4· 
locuhnae. 

Holot)·pc : Malaya, State or Negri Sembilan, Kuala Pilah logging area, CB 10 km W o( Kuala Pilah. 
kllcd trees in dipferocarp fore5C; clev. ea. 150 m ; 17 Aug. 1983; M. £.Hale 63,041 (US). 

Thallus greenish to tannish grey, vtrruculosc, continuOU!; cortex pale yellow, l~ly cellular, 9- 12 
~m ; alga l laye r 18 - 20 J.lm , con tinu ous; medu lla variable, 24-45 J.lm thi ck, wi th sma ll crysta l 
inclusions; apothccia solit ary. emergent basa lly constricted at maturity, 0.4 - 0.9 mm in diameter; 
exciplc hued, brown; columella present, init ially v.idc., upto 400 11m, uncvt:nly thickened, at length 
becoming actinoid , with white: pruinose tip, brown; margin entire, becom ing erect; pore ga ping. 
0.2 - 0.5 mm in diamete r, fill ed with white tip5 o f the columella; hymenium 90 J.lm high; spu rts 
hynline,t ran.sverscly4· 1oculatc,9-15 x 3- 4 J.lm, l +blue, 8/ascu.s. 

Chcmi$try: Protocetraric: acid and two unknown subscances present . 
Observations: 0 . muttritiana Hale and 0. uuberianoidr:s (Nyl.} Nagarkar & Hale (comb. nov. 

8asionym: TI!tfotrema aub<riafloidn Nyl., Ann. Soc. Scient . Fc: nn . 7:451. 1863). have an actinuid 
colum ella and prou>c:etraric: acid. 0 . mouritiana, however, has much large r apothecia, 1.5-3 mm in 
diameter and a carbonized c:xc:iple. while 0. au~rinoidu has an irregularly elo ngate pore, a thicker 
thaiiiLS (up to 200 J.~m) and 6 - 8-loculnte spores. 

Ocellularia tubt:n-ulat:1 Nng:uk ar ~t:. Hale, ~p. nov. 
Thallus ( Fig. 14) corticol3, cp iphlocodcs, tubcrcul o- pa p ill at os, 4 - 6 em huus; apm hccia 

c:mcrgent ia. basi n constricta, 0.7 - 1.2 mm di:.mctro, cxcipulo c:onnato, apice ful igineo; columella 
apicc (uliginea. 1.30- 160 pm diamctro; ostiolum rotundatum, O.l -0.2 mm diamct ro; hymc:nium 200 
pm; sporac incolorcs,. S:nac, 6 - 8 x 21 - 27 J.lm , tran~oersim 8-loc:ultnac. 

Holotype: Malaya, Tra il abo\'C (N uf) Casino, Genting Highla nds, just N of Kuala Lumpur; on 
small trees in elfin forest: clcv. ca. 2000 m; 16 Aug. 1983; M. E. Hale 59,880 (US). 

Thallus greyish sepia, wit h isidioid white tipped tuberc:ul atc papillae 288-320 x 251-212 pm, 
fassurcd; cortex 12 - 15 pm, a:.llular, dark colored; algal layer diffused in a 48 ~m thick cpiphloeodal 
part of the thall ll5; medulla mostly hypophlocod.U, with medium -sized crystals in the papillae and the 
margin; aputhccia cmc:.rgc.nt, constricted at lhe ba.sc, columellate., 0.07 - 1.2 mm in diameter; exc:.iple 
reddish brown, apically carbonized; columella simple, formed by the aggregat ion o r hymeni al 
clements, black at the tip v.it h white pruina, l30- 160 pm in diameter ; margin distinctly verrucose, 
200-216 J.lm; bymcnium 200 pm; spores hyaline, traRS\oer.scly S·Loeul:uc., 6-8 x 21-27 pm, I + blue, 
8/akll'-

Chcmi51ry: Hypoprotocct raric acid, 4--0-dc:mcthylnotatic acid, with or without psoromic. acid. 
Additional specim en: Malaya, St:uc of Negri Scmbian, Kuala Pilah logging area, /If. £ . Hoff! 

63,082. 
Observations: Conspicuous isidioid papill ae and hypoprotocctraric acid make: this a dist inct 

species. 0. phacouopu ( Krempcl.) MUll. Arg. from Sarawak, with similar ascoca rp stru ct ure and 
hypoprotocetra ric acid in the thallus, lacks i.o;idioid papillae . The type material has combination of 
hypoprotocctraric and psoromic acids. unusual (or thc:lotremc.s. 

Thrlotrt'ma Rssunuum Naga rknr & Hale, sp. nov. 
Thallus (Fig. 15} corticol:l, c:piphlocodes, fLSsurina, 6- 10 em lat us; apot hecia scmi·cmergentia, 

0.5 - 0.9 mm diametro, cxdpulo discreto; columella nulla; ostiolum rotundatum, albocinctum, 
0.2-0.3 mm diamctr o; hymenium 145 - 155 J,~m ; sporae incolo rcs, 8:nac, 5 - 6 x 18-24 ~m. 
tran.sversim 8-loculatac. 

Holotype: Malaya, State of Sci anger, Gcnt ing High lands; re mn ant mid·c:levation rain forest: elcv. 
a 1800 m; 16Aug. 1983; M. £. /fait> 63,113 (US). 

Thallus greenish o livaceous grey, smoo th, shiny, deeply fi ssured ; cort ex thick , up to 45 J.lm , 
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Figur es 13· 16. Holotypes of Oce/lu/aria and Tllt!lo trema species: 13, 0 . pru inata ; 14. 0. 
tubt.rculara; IS, T. fissurotunr ; 16, T. \'Untculosum . See Fig. 4 for scale. 
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exfoliating, with aculeate hyphae; algal layer 24-30 JJm, conti nuous; medulla 70 - 80 ~Jm, with small 
d ispersed crysrals; apo1 hccia semi-emergent, 0.5-0.9 mm in diameter; cxciplc free from the thall inc 
W"d ll, fissured to sc.par:~tc; pore area, rim and cxcipular tips white; pore 0.2-0.3 mm in diameter; 
hymcnium 145 - ISS~o~m high; spores hyali ne , tran$\'t rsely 8-locu la tc, 5 -6 x 18-24 pm, I + blue, 
8/ascus. 

Chcmislry. Psoromic add present . 
Observations: Inner and outer cxcipular tissues arc fused but du e to cracking they are seperated 

from rest of th e t ha ll us . Hypha! tips of th e inn er exciple appea r to be pcri pbyscs at the lower 
mag.nilications. The species has nu close relatives in the genus. 

l'Miotrtma ve:rruc:ulosum Nagarkar & Hale, sp. nov. 
Thallus (Fig. 16) corticola, epiphloeodes. 6 - 8 em latus; apothecia irnmersa, 0.25- 0.4 mm 

dia metro, e•cipulo tonn:uo; columella nulla; ostiolum profunde deprcssum, albocinc:tum, 0.1-0.2 
mm diamct ro; hymcni um 140-200 I'm; sporae fuscae, 8: nac, 10 - 12 x 12- ISI'm, 2 x 2 -3· 
loculatac. 

Holotype : Malaya. St:t te of Negri Scm bila n, Kua la Pil ah logging area, ca 8 km N of Scrcmban· 
Kuala Pilah road, ca 10 l:m W of Kuala Pilah, on £cUed trees in diptc roea.rp forest; e lev. ca 150 m; 
17 Aug. 1983; M. £. J-lole 63,057 (US). 

Thallll! whit ish minera l grey, smoot h to minutely vc"uculose, continuous; cortex ca. 10 Jim; algal 
la)'Cr 30-35 }'m, inte rrupted by crySI.als; medulla thick, up to 320 I'm, with medium -sized crystals; 
aJ)O(hecia numerOIL~, immersed in the medulla, 0.25 -0.4 mm in diameter, the cxciplc £U$Cd, reddish 
brown, darker tow,u ds inner edge, with long pcriphysoids; pore deeply depressed, white rimmed, 
0. 1- 0.2 mm in diamete r; h)menium 140 - 200 I'm; spores brown, broadly oval, 2 x 2-3-loculate, 
10- 12 x 12- LS~o~m, 8/ascus. 

Chemistry: No substances present. 
Observations: Depressed pores, long periphysoids, and 2 x 2-3- loculatc broad ly oval spores 

distinguish this species. It has no d ose relatives in the genu.'-
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PhytophJhoro undulata (H.E. Petersen) M.W. Dick comb. nov. 

Basionym 

Synonyms 

Py1hium undula/um H.E. Petersen. B01anisk Tidsskrift 
29: 345 (1909). 

Pyllriomorplra undulala (H.E. Petersen) A.E . Apinis, 
Acla Horli Bolanici Universilalis La/Viensis 4: 234 
(1929) . 
Py1hium rmdu/a/Um H.E. Petersen var. li1orale Hohnk, 
Veroffenrlichungen des lnsti /UIS fur Meeresforschung in 
Bremerhaven 2: 81 (1953) . 

Type: IMI 308280 (NEOTYPE) . Plaats-Niterink (1981) quotes a 
culture as the neotype . This does not satisfy the 
inlemalional Code of Bolanical Nomencla/ure (Greuter 
el al.. 1988) and therefore slides of culture IMI 
308280 have been deposited in Herb . IMI , Isoneotypes 
at Reading. 

Py1hium undulawm H.E. Petersen was first described from 
Denmark (Petersen, 1909). Apinis (1929) transferred the species to 
Pylhiomorpha H .E. Petersen. The fungus is common in the northern 
hemisphere and has been studied on various occasions from N. 
America (Beneke & Schmitt, 1961 : Dick, 1971 (Canada, B.C.); 
Drechsler, 1946; Goldie-Smith. 1952: Hamm tt a/., 1988 (Alaska); 



Matthews, 1931; Scott, 1960 (Haiti) ; Sparrow, 1932) Europe (Apinis. 
1929; Beverwijk , 1948 ; Dissman . 1927; Dudka, 1970 (Ukraine); 
Goldie-Smitb , 1952; Hohnk . 1953, 1956; Johnson , 1971 (Iceland); 
Lund, 1934; Perrott. 1960: Petersen . 1909. 1910; Wildeman , 1931 ; 
Zebrowska. 1976) and Asia (Khulbe & Bhargava, 1977, India) . It 
does not appear to have been reported from the southern Hemisphere. 

No sexual reproduction has ever been obtained. so the generic 
disposition of this taxon bas rested on the morphology of the 
zoosporangium, which is acknowledged to be exceptional (Piaats­
Niterink, 1981) . The zoospore cyst diameter is also at the upper end of 
the range for Pythium. It is pertinent to note from the discussion in 
Plaats-Niterink (1981) that zoospores are known to be formed within 
the sporangium on occasion. and that it was this feature that Apinis 
( 1929) used to justify the transfer of the species to Pythiomorpha. 
Goldie-Smith (1952: plate 24. fig. 10) gives unequivocal proof of this 
phenomenon and also points out that there is no discharge tube. 
Pythiomorpha is regarded as a synonym of Phytophthora (Blackwell, 
Waterhouse & Thompson. 1941). Beneke & Schmitt (1961) used the 
combination "Phytophthora undulatum (Pythiomorpha undulata)" without 
comment regarding lhe nomenclature. 

Belkhiri & Dick (1987) cast some doubt on the position of 
Pythium undulatum within the genus Pythium because it failed to show 
the characteristic ribosomal DNA band in DNA preparations . Work on 
the comparative tolerance of a wide range of Oomycetes to hymexazol 
concentrations (Kato & Dick , in preparation) has shown that the 
responses of Phytophthora undulata were unlike those of Pythium species 
but did resemble those for several species of Phytophthora. Therefore it 
is now appropriate to make the new combination which was first 
intimated , on other grounds, by Apinis (1929). Unfortunately, Apinis 
(1929) used the genus Pythiomorpha. However. since the type species 
of Pythiomorpha (P. gonapodyides H. E. Petersen) was transferred to 
Phytophthora (P. gonapodyides (H.E. Petersen) C.J. Buisman) by 
Buisman (1927) and Blackwell et al. (1941) placed Pythiomorpha as a 
synonym of Phytophthora without mention of Pythium undulatum or 
Pythiomorpha undulata, a new combiantion is required. 

Dick (Belkhiri & Dick, 1988 ; Dick eta/., 1989) has suggested 
that supra-specific taxa in both Pythium and P)lytophrhora may need 
reconsideration. Many more chemotaxonomic data will be required 
before morphological criteria can be suitably redefined to reflect 
relatedness. The change proposed here relates to Pythium sensu /ato 
and Phytophthora sensu Jato. 
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Plrylophlhora gonapodyides is another species of Plry/Ophlhora 
which has no known sexual reproduction and which shares with P. 
undulala an aquatic saprophytic habit. However , there are no data to 
suggest that these two species are closely related within Plrylophllrora 
sensu l01o. Therefore. it would not be appropriate to revive the genus 
Pyllriomorplra. which was originally erected for P. gonapodyides by 
Petersen ( 1909). 
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ABSTRACT 

Atkinsonella tcxcnsis (Diehl) Leuchunann and Clay in ed. , a member of the 
Balansieae host- specific to Stipa Jeucotricha Trin., is described and illustrated. 
The developmental morphology of the teleomorph and the preceding 
synanamorphs [microconidial Acremonium-tikc state and macroconidial Ephelis 
s tate] are cons idered. The fungus is shown, by experimental crosses, to be 
heterothallic. Comments are made on the similarity between the microconidia! 
anamorph and that of EpichloC typhina (Fr.) Tul. [Acrcmonium typhinum 
Morgan-jones & W. Gams]. 

INTRODUCTION 

In recent yea rs, fungi belonging to the tribe Balansieae [Clavicipitaceae, 
Claviciptiales, Ascomycotina], associated with grasses , have been shown to have 
a significant impact on the ecology of their hosts and some have been found to 
cause frequent and severe toxicosis in cattle (Bacon el a/ ., 1975, 1986; Lyons et 
a/., 1986). Infec ted grasses are now thought to be resistant to numerous insect 
herbivores due to the production of toxic alkaloids by these fungi , or by the hosts 
in response to their presence (Funk et al., 1983; Siegel et al., 1985; Clay, 1986, 
1988) . The Balansieae was monographed by Diehl ( 1950), who adopted generic 
concepts reflective of anamorph characteristics as well as teleornorph 
morphology. The genus Atkinsonella Diehl was established to accommodate A. 
hypoxylon (Peck) Diehl [Epichloe hypoxylon Peck], on the basis of the 
presence in its life-cycle of a so-called typhodial anamorph [an adjective derived 
from the form-genus Typhodium Link a name sometimes used, in the past, for 
the anamorph of Epichloe (Fr.) Tut.j in addit ion to the ephelidial anamorph 
[belonging to Ephelis Fr.] typical of the genera Balansia Speg. and 
M y riogenospora Atk. Atkinsonclla hypoxflon had previously been classified in 
Balansia [as B. hypoxylon (Peck) Atk .J and in Hypocrella Sacc. [as H. 
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hypoxylon (Peck) Sacc.]. Binomial recombinations had also been made into 
Dothichloe Atk ., Hypocrea Fr. and Ophiodothis Sacc. [D. hypoxylon (Peck) 
Atk., H. h"poxylon (Peck) Ell. & Everh., and 0 . hypoxylon (Peck) Sacc., 
respectivelyj. These, however, as recognized by Diehl (1950) , were purely 
nomenclatural shuffles since each authority had mis identified the fungus on 
which they based their recombination decisions. In each inslance, Balansia 
henningsiana (Moell.) Diehl [Ophiodothis henningsiana Moell.] had been 
erroneously determined as Epichloe hypoxylon. Both Dothichloe and 
Ophiodothis are now, incidentally, considered to be synonyms of Balansia . The 
binomial Ephelis borealis Ell. & Everh. was established for the ephelidial 
anamorph of A. hypoxylon (Ellis and Everhart, 1885). 

The presence or absence of one or other of the two anamorphs helps 
characterize all genera of the Balansieae, namely Atkinsonella. Balansio, 
Balansiopsis HOhn., Epichloe' and Myriogenospora. In EpiciUoe, only the 
microconidial, typhodial anamorph [now classified in Acremonium Link, sect. 
Albo·lanosa Morgan-jones & W. Gams (Morgan-jones and Gams, 1982; White 
and Morgan-J ones, 1987b)] is present, whereas in Balansia and Myrio~enospora 
only the macroconidial, ephelidial state is produced {Rykard eta/., 1984). Diehl 
(1950) reported that no anamorph is prOOuced in Balansiopsis but Ryka rd eta/. 
(1984) documented the occurrence of small discoid cavities in the stroma of 
Balansiopsis pilulaeformis (Berk. & Curt.) Diehl, lining which are Ephelis 
conidiophores. So far as is known, however , an anamorph is lacking in B. 
gaduac (Rehm) Hohn. [Ophiodothis Jladuae Rehm], the type species of 
Balansiopsis, and in B. asclerotiaca (P. Henn.) Diehl . In Atk.insonella, the 
typhodial anamorph is the first to be formed and originates from an ectostroma 
in the same manner as in Epichloe. Individual conidiogenous cells, in a loose 
palisade, each prOOucing a single conidium holoblastically, have the subulate 
form characteristic of Acremonium typhinum Morgan-Jones & W. Gams 
[anamorph of E. typhina (Fr.) Tul., the type species of Epichloe]. The Ephelis 
state subsequently develops beneath the microconidial layer, occupying cavities 
within the stroma or becoming erumpent and sporOOochium-like. 

The generic name Typbodium is a nomen dubium because it cannot be 
satisfactorily typified. As pointed out by Diehl (1950), Link's meager 
description of it suggests a stage in stromatic development where immature 
perithecia are present. Typhodium is therefore probably a facultative synonym 
of Epichloe (Clements and Shear , 1931; Ainsworth, 1971; Rykard e/ a/., 1984) 
and is not available for the anamorph. Another form-genus , Sphacelia Lev. , 
(type species S . segetum LCv., the anamorph of Claviccps purpurea (Fr.) Tul.] 
has also been taken up for the microconidia! typhodial s tate following the naming 
of the anamorph of Epichloe typhina as Sphacelia lyphina (Pers.) Sacc. and 
Sphacc/ia typhina aeruginosa Sacc. (Saccardo, 1881, 1882, respectively) 
[Sphacelia typhina Sacc.J. The binomialS. typhina is, however, also regarded 
as ti nomen dubium since it is uncertain that Saccardo ever saw the true 
anamorph of E. typhina, as explained by Morgan- jones aod Gams ( 1982) and by 

PLATE 1. Atkinsonella texensis. A, Primary conidial stroma showing white 
mycelial growth ( indicated by arrows) where stromata of opposite mating type 
were rubbed; B, primary stromata, each bearing a number of black, pulvinate, 
more or less hemispherical ascostromata (indicated by ar rows); C-E. sections 
through microconidial stromata (conidiogenous cells indicated by arrows) [X 
4000]; section showing superficial, macroconidial. sporcxlochium-like Ephelis 
pustule [X 1000]. 
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White and Morgan-Jones (1987b). Saccardo, in his 1882 account, may, in fact, 
have based his observations on discordant elements: a greenish [etym. : aerugo, 
the rust of copper] fungus overgrowing the stromata of EpicllloC. The continued 
use of Sphacelio as a generic name for the anamorph of EpichloC is unfortunate 
for several additional reasons. The sphacelial anamorph of C. purpurea is 
appreciably different in morphology from that of Epich/00. In the former, short, 
obclavate conidiogenous cells, a rranged in a dense, effuse palisade, are borne in 
convoluted labyr inthine chambers (Luttrell, 1980). Moreover, conidiogenesis in 
Sphacelia segetum is enteroblastic, a number of glutinous conidia being formed 
from each phialidic conidiogenous cell. In addition, the fact that Sphacelia, is the 
anamorph of Claviceps, which constitutes the tribe Clavicipiteae, should 
preclude its use for conidial Epich/00. By the same token, it is inappropriate to 
refer to the microconidia! state of Alkinsonella as being sphacelial or belonging 
to Sphacelia as is sometimes done in the literature . 

Diehl's ( 1950) treatment of the Balansieae focuses predominantly on 
morphological aspects observed by study of herbarium mate rial and is 
incomplete in so fa r as deta ils of development and life history are concerned. A 
modern treatment of species of Balansieae, including studies of biological 
aspects such as mating systems, stromal development , and infection 
mechanisms, would contribute s ignificantly to our understanding of the group. 
When Diehl (1950) described Alkinsonella llypoxylon, a pathogen of species of 
the grass genus Danthonia DC. . a separate variety, occurring on Slipa 
Jeucotricha T rin., was recognized and named A. hypoxylon var. lexensis. The 
autonym A. hypoxylon var . l1ypoxylon was thereby created. Variety texensis had 
previously been reported by Heald and Wolf ( 1912) [as Balonsio hypoxylon] to 
be the causal organism of a "Balansia blight" disease which destroyed the grass 
inflorescence. Variety lexensis was said to differ (Diehl, 1950) in having larger 
stromata and epheJidial conidiomata. Following reevaluation of the 
characteristics of var. texensis, Leuchtmann and Clay (1989) concluded thai this 
entity differs sufficiently from A. hypoxylon var. hypoxylon to war rant 
recognition as a separate species. In addition to s tromal size disparity, 
differences were found in the morphology of the conidiomata of its Ephelis 
anamorph and in growth rates and colony characteristics in vitro. Inoculation 
experiments showed the two entities to be host specific to their respective grass 
genera and isoenzyme studies indicated appreciable genetic distance between the 
two. The present authors concur with the view that va r . texensis should be 
elevated to species rank. We have had opportunity to examine fresh collections 
of A. texensis and to conduct an investigation of its mating system. The results 
of our studies of its developmenlal morphology and crossing experiments are 
reported herein. 

MATERIALS AND METHODS 

Stromata of A. texensis , in various stages of development, we re collected 
at the Brackenridge Field Experiment Station, University of Texas at Austin. 
For histological studies, stromata were cut into disks, approximately 2 mm 
thick . These were fixed in FAA [5 parts formalin: 5 parts concentrate acetic 
acid: 90 parts 95% ethanol), dehydrated in a graded ethanol series and embedded 
in acrylic embedding medium [LR Whi te]. Sections approximately l urn thick 
were made us ing glass knives and stained in warm [SO C] 1% aqueous aniline 
blue stain foll owed by 1% aqueous toluidine blue. 

To investigate the mating system of the fungus, crosses were made in the 
laboratory between randomly collected stromata. Culms of nine separate plants, 
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FIGURE l.Atkinsone/Ja texensis . A, Acremonium- like microconidia! state and 
receptive hyphae; 8, V.S. perilhecium; C, Ephelis macroconidial state. 
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each with newly-formed stromata bearing microconidia, were selected. Each 
was cut 7 inches below the stroma using a sharp razor and placed separately into 
SO ml test tubes containing distilled water. Stromata were then segregated into 
three groups [designated A, B, and C arbitrarily), each group consisting of three 
stromata [designated 1. 2. and 3]. To make crosses within each group, stromata 
were inoculated with both of the other stromata by bringing them into contact as 
follows: to inoculate stroma 1, stroma 2 was brushed against its top, and stroma 
3 was brushed against its bottom; to inoculate st roma 2, stroma l was brushed 
against its top, while stroma 3 was brushed against its bottom; to inoculate 
stroma 3, stroma 1 was brushed against its top, and stroma 2 was brushed 
against its bottom. In this way, all possible crosses were made within each of 
the three groups of st romata. Stromata were then loosely wrapped in plastic 
bags to prevent drying and incubated at room temperature for one week, after 
which time each was examined for evidence of ascostromal initiation. Growth 
of a white raised mycelium over the surface of the inoculation site (Fig. 1) was 
taken as evidence that stromata brought into contact were of the opposite mating 
type and no response indicated the cross-inoculated stromata to belong to the 
same mating type. 

TAXONOMIC PART 

Atkinsonell6 texensis (Diehl) Leuchtmann and Clay, MycoloAia 80: 1989, 
incditatio (Plates 1, 2 & 3, Figure I) . 

= A.tkinsonella hypoxylon (Peck) Diehl, var . lexcnsis Diehl, U .S .D.A. . 
Agr. Monotr. 4: 54, 1950. 

Mycelium at first occurring epiphytically in the vicinity of upper leaf 
bases, then progressively enveloping culm and immatu re inflorescence, with 
some hyphae becoming intercellular and associating with phloem tissue, 

s~~~~:!~ cP::~~i~a~~ ~) f~~~~~~~ !~~~~~~~:~~~~~~~:i~t~sre~~~n~:: 
but not the leaf, at first white, becoming gray to purple gray, more or less 
obclavate in shape, surface uneven with scattered pulvinate protrusions, at first 
linear within the leaf sheath, later becoming exposed and bent outwards towards 
its middle , away from the leaf, to give a boomerang-like configuration (Plate 1. 
B), 9-18 X 2-5 mm in size, attenuated distally. Surface stromal protrusions 
1-1.5 mm in diamete r reflective of underlying ovules and associated tissues or, 
when la rger, of secondary ascostromal development. Microconidia] 
conidiophores a ri s ing from hyphae at the exposed periphery of young stromata, 
more or less evenly distributed over the entire stromal surface arranged in a 
loose, effuse palisade, oriented perpendicular to the surface, simple or 
occasionally branched, usua1ly somewhat fl exuous, cylindrical, septate, hyaline, 
thin-walled. Microconidial conidiogenous cells (Plate I, C-E) terminal, 
dete rminate, attenuating distally to give a subulate shape, straight or slightly 
curved, s lender , bearing a single conidium and lacking terminal periclinal 
thickening, 18-25 JJm long, 1-2 )Jm wide at the base. Microconidia holoblastic, 

PLATE 2. Alkinsone/18 lexensis. A & B, Ephelis conidiogenous cells and 
macroconidia [X 4000); C, expanding stroma below ephelidial layer [X 2000); D, 
consolidated stroma following fertilization , with some receptive hyphae 
[indicated by arrows] still apparent; [X 4000] E, section of ascostromal surface 
layer showing ,J?Seud~renchymatous, melanized tissue; F, tissue toward center 
of ascostroma LX 4000J. 
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• E1 E1 1 • m E1 1 • E1 E1 
2 E1 • m 2 m • E1 2 E1 • m 
3 E1 m • 3 E1 E1 • 3 E1 m • 

A B c 
FIGURE 2. A - C, Results or three separate sets or crosses [labelled A, B. and 
C] between raodomly collected stromata [labelled I, 2, and 3], (A= ascostromal 
initiation; 0 = no ascostromal initiation) . A series of c rosses: crosses between 
st romata I and 2, and I and 3 resulted in ascostromal initiation, while crosses 
between stromata 2 and 3 showed no reaction. B series of crosses: crosses 
between stromata I and 3, and 2 and 3 resulted in ascostromal initiation, while 
crosses bet ween stromata 1 and 2 showed no reaction. C series of crosses: 
results were identical to those in the A series of crosses. 

empsoidal or narrowly ovoid, hyaline, unicellular, smooth, thin-walled, 3-4.5 X 
1-2 pm. Microconidial conidiophores interspe rsed with somewhat shorter, 
sterile, determinate hyphae, oriented in the same direction, whose obtuse tips 
are free and exposed. Macroconidial [Ephelis] conidiomata arising as cavities in 
the stromata and becoming erumpent from below the primary microconidia! 
hymenium, or frequently originating superficially as scattered 
sporodochium-like pustules (Plate I, F) , white to gray in color, sometimes 
overlying young ascostroma. Macroconidial conidiophores arranged in a loose to 
dense palisade, cylindrical, septate, branched (Plate 2). Macroconidial 
conidiogenous cells cylindrical, straight or somewhat flexuous, attenuating 
gradually toward the apex, sympodial, 1-2.5 J.IID wide, varying in length, gently 
geniculate at the apex and bearing the macroconidia in verticil-like clusters. 
Macroconidia holoblastic, narrowly cylindrical to acicular, straight or very 
slightly curved, unicellular, smooth, thin-waJJ ed, 8-23 X 1-1.5 J.lm, appearing as 
glutinous, cream-colored masses extruding from stromal cavities or overlying 
the sporodochium-like conidiomata (Ptate 2, B). Ascostromata hemispherical or 
somewhat flattened (Plate 3, A) , pulvinate, arising as~ a number of separate 
entities from the primary conidial stroma, originating, following fertili zation, 
by consolidation and subsequent expansion from just below the palisade of 
microconidia] conidiogenous cells, becoming erumpent and exposed, when mature 
black in surface view, remaining pale within, 0.5-3 mm in diameter, 1-2 mm 
high, surface minutely papillate in the vicinity of slightly protruding perithecial 
necks. Ascostromal tissue at the exposed surface, and in a narrow wne below, 
pseudoparencbymatous, composed of thick-walled, melanized, inflated, more or 
less isodiametric cells (Plate 2, E); paler but also pseudoparenchymatous in the 
subtending portion containing perithecia; and looser, prosenchymatous toward the 
center and base, tending to disintegrate somewhat centrally as perithecia mature 
(Plate 2, F). Perithecia immersed, arranged in an irregular layer a short 
distance below the ascostromal surface (Plate 3, B), lageniform, with a short , 
thickened, periphysate neck, gregarious, not or very slightly compressed (Plate 
3, D), 200-400 ~m long, 100-200 pm wide. Perithecial wall well-defined, 
pseudoparenchymatous (Plate 3, EJ, generally composed of smaller, more 
elongate cells than the surrounding stromal tissue. Asci cylindrical with 
thickened apex pierced by a na rrow, tubular pore (Plate 3, F) , eight- spored, 
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120-250 X 4-6 pm. Ascospores filiform, hyaline, multiseptate, 100-190 X 1-1.5 
pm. 

On Stipa /cucotricha Trio.; North America. 

Collection examined: Brackenridge Field Experiment Station, Austin, 
Texas, May 1987, j.F . White Jr., AUA. 

RESULTS AND DISCUSSION 

The results of crossing experiments (Fig. 2) suggest Atkinsoncl/a texensis 
to be self-incompatible and heterothallic, with two mating types. For initiation 
of the sexual phase and elaboration of an ascostroma , a primary conidial stroma 
must be cross-inoculated with a microconidium of the opposite mating type. The 
microconidia, although they have capacity to germinate, function as spermatia. In 
nature, these are assumed to be wind-transmitted (Diehl, 1950). ln EpichloC 
typhina, which is also heterothallic (White and Bultman, 1987), microconidia, 
serving as spermatia, are carried by insects between stromata (Bultman and 
White, 1987). Whether or not insects play a similar role in the case of A. 
texensis is presently unknown. The sterile, temporarily determinate, hyphae 
intermixed with microconidia! conidiogenous cells probably function as 
trichogynes or receptive elements, as they are assumed to do in E. typhina 
(White and Morgan-Jones, 1987b). Such hyphae in A. lexensis resemble those of 
E. typhina in frequently becoming curved subapically so as to assume, toward 
their tip, orientation more or less parallel to the stromal surface. Some of these 
initially sterile hypha I elements may, however, remain linear and give rise to 
further conidiogenous cells so that a succession of these are, in effect, 
produced. Following fertilization, hyphal growth is resumed laterally in-between 
and over the microconidia! hyrnenium, mycelial proliferation giving rise to the 
pulvinate, compact, largely pseudoparenchymatous ascostroma. In our 
experimental crosses, abundant white mycelium developed at the sites of 
inoculation when compatible pairings were made. The abundance of such 
mycelium probably indicated multiple fertilization, resulting in stimulation of 
many hyphae to resume growth following dikaryotization. The provision of 
favorable environmental conditions also undoubtedly contributed to appreciable 
mycelial growth during the one- week incubation period. In nature. the ephelidial 
anamorph succeeds the microconidia! state, forming predominantly as small, 
scattered pustules superimposed over the primary stroma or immature 
ascostroma, or originating within cavities in the loosely organized primary 
stroma. Stromata of A. texensis frequently become overgrown in nature by 
colonies of Cladosporium spp., giving them a greenish coloration. In this 
coMection it is interesting to note that Sampson (1933) reported the perithecial 
layer in Epich/oe typhina to dry following ascospore dispersal and to become 
moldy with Cladosporium sp. 

A number of morphological differences exist between Atkinsonella 
hypoxylon and A. texensis. The stromata of the latte r , as noted by Diehl (1950), 
tend to be larger and no leaf tissue is encompassed within them. The ephelidial 
conidiomata in A. hypoxylon are saucer-shaped or apothecioid, in contrast to 
those of A. texensis which arc mostly sporodochium- like, and the macroconidia 
of the latter are appreciably shorter [those of A. hypoxylon measure 14-40 X 
1-1.5 ~m) (Leuchtma.M and Clay, 1989; Morgan-jones and White, personal 
observations). It should be noted, however , that ephelidial conidiomata tend to be 
quite variable. Ullasa (1969) described the Ephelis anamorph of Balansia 
claviceps Speg. [Ephelis mexicana Fr., the type species of Ephelis according to 
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Diehl (1950)] to have conidiomata that vary in outline, and their morphology to be 
dependent upon the nature and moisture content of the host tissue. Rykard eta/. 
(1984) also considered Ephelis to be a variable genus, although typically having 
an apothccioid conidiomata. They noted that the conidiomata of Atkinsonella 
hypoxyfon originate as pustula r swellings containing a saucer-shaped locule 
overlaid by stromatic tissue. A layer of conidiophores lining the base of the 
locule is exposed by splitting of the overlying tissue which is pushed sideward to 
assume the rorm of an exciple. The microconidia] conidiogenous cells in A. 
texensis are more slender and more aculeolate in overall shape than those of A. 
hypoxylon. In this respect, they resemble those of Acremonium typhinum in 
vivo (sec White and Morgan-Jones, 1987b). Those of A. hypoxylon measure 
2.5-3.5 J.l1Tl wide at the base and attenuate abruptly distally to give a narrowly 
lageniform shape. Further documented differences between A. hypoxylon and A. 
texensis (L..cuchtmann and Clay, 1989) include colony coloration, texture, and 
growth rate in vitro. Also, host inoculation studies by these authors showed the 
two species to be host-speci fic to their respective grass genera. 

Cell waJJ relationships between microconidia and the conidiogenous cells 
from which they originate in A. tcxensis are, at present, uncertain, as in the 
case in Acremonium typhinum and in the other endophytic fungal anamorphs 
classified in Acremonium sect. Albo·lanosa. As indicated by White and 
Morgan-jones (1987b), conidia in A. typhinum are thought to be possibly 
produced holoblastically, but ultrastructu ral s tudies are necessary in order to 
determine this. Likewise we are, therefore , referring to the process of 
microconidiogenesis in A. texensis as being holoblastic advisedly. The 
conidiogenous cells of the endophytes Acremonium coenophialum Morgan-Jones 
& W. Gams, A. /olii Latch, Christensen & Samuels and A. ty phinum, as 
discussed by Latchet a/. (1984) and White and Morgan-jones (1987b), at least 
do not appear to be typical phialides. There is no pcriclinal thickening at the 
apex, which is not fla red and has the appearance, under the light microscope, of 
being closed. In this respect, the oonidiogenous cells seem to bear similarity to 
those of species of Cladobotryum Nees (see Gray and Morgan-Jones, 1980). 
Rykard eta/. (1984) considered the conidiogenous cells of the anamorphs of E. 
typhina and A. hypoxylon [referred to as Sphacelia states] to be phialidic. The 
so-called typhodial, microconidia! state in the AtkinsoneJ/a life-cycle is 
homologous with the Acremonium anamorph [A. typhinum] in Epichle>e 
typhina. Moreover, the organization of the microconidial stromata and the 
morphology of the mic roconidia! conidiogenous ce11s in the two are quite closely 
similar, indicating phylogenetic affinity. Because of this, the microconidia! state 
in A. . texensis can, at least provisionally, .be referred to as being 
Acrcmonium-like, or as the A.cremonium anamorph of A.. texensis. In due 
course, following further studies of endophytic anamorphs belonging to this 
complex, it may well be appropriate to establish a separate form-genus in which 
to accommodate anamorphs currently classified in Acrcmoru·um sect. A.lbo·lanosa 
and the microconidia! states of A. hypoxylon and A. texensis. In the meantime, 
as alluded to in the introduction, appl ication of the generic name SphacelitJ to the 
latter should be avoided. The microconidia of Acremonium typhinum and some 

PLATE 3. AtkinsoneJJa texensis. A & B. section of ascostroma bearing 
perithecia [A, X 200; B, X BOO], C, early stage of perithecial formation in 
expanding ascostroma [X 4000]; 0 , V.S. perithecia (X 2000]; E, section of young 
perithecium showing anatomy of perithecial wall; F, asci with thickened apices 
(narrow . tubular pore indicated by arrow) [X 4000]. 
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other endophytic members of sect. Albo·lanosa, such as A. coenophialum and A. 
starrii White & Morgan-Jones, diffe r from those of A. texensis in being 
inequilatcral. This is not, however , considered to be significant at generic leve l 
s ince Acremonium chisosum White & Morgan- j ones, an endophyte of Stipa 
eminens Cav. not known to have an extant teleomorph, classified in sect. 
Albo·lanosa (White and Morgan-jones , 1987c) , has ovoid microconidia (see 
Whi te and Morgan-Jones, 1987a), not dissimilar to those of A. texensis. 

In perpetuating the use of the generic name AtkinsoncJJa , Lcuchtmann and 
Clay (1 988a, 1988b, 1989) chose to dis regard the view of Rykard et a/. (1984) 
that there is litt le justification for maintaining it as a separate entity from 
Balans ia . With the recognition of the second species , A. texensis , having the 
cha racteristic of possess ing both microconidia! Acremonium- lik e and 
macroconidial Ephelis anamorphs, we, likewise, accept, for the time being at 
least, the generic dis tinctions drawn by Diehl ( 1950) . Similarly , we believe that 
Balansiopsis should be maintained until the pecul iari ties of it s type spec ies, B. 
gaduae, particularly whether or not it bears an Ephelis anamorph, can be fully 
reevaluated from fresh collections. Ideally, a new and comprehensive s tudy of 
these fungi should be conducted before cons idering reamalgamation of some of 
the taxa presently separated at generic level. 
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ABSTRACT : The species Hypogymnia ous"alica EUx and 
Hypogymnia rasmanica Elix are described as new. The new 
combination Hypogymnia pectinatula (Zahlbr.) Elix is made; H. 
pseudobitteriana (A was.) A was. and H . zeylanica (R. Sant.) 

~a~:;h~f:;~l r:~dth:h~:i~:F:~:,~a:ttlt~effi~a~~~a~ 
species Hypogymnia delavayi (Hue) Rassad. is discussed. An 
updated key to the Australasian species is given. 

~ 
In the 1979 revision of 1he lichen genus Hypogymnia in Ausrralasia (Eiix 1979) a 

total of eleven species and five varieties was accepted for the region . In the intervening 
decade many more collections of Hypogymnia from Australasia and throughout the 
world have been examined and a funher two new spec ies are described here, one from 
the Australian mainland and o ne from Tasmania. In addition, three funhcr species are 
reported for the first time from the region and an updated key to the Australasian species 
is given. 

Throughout 1he present work chemical constituents were identified by thi n layer 
chromatography (Eiix, Johnston & Parker 1987, 1988), high perfonnance liqu id 
chromatography (Lumbsch & Elix 1985) and by comparison with authentic samples. 

Hypogymnia australica Elix sp. nov. Figure I 

Species cum thallo ut in Hypogymnia enJeromorphoides sed ab hac specie parviore, 
!obis angustioribus, apotheciis dispersis. subtus eperforari s et acidum physodalicum et 
acidum protocettaricum deficiente diffen. 
Type. Australia. New South Wales. On Leptospermum, G reat Dividing Range, 12.6 km 
east of Bungendore, 850 m, J. A. Elix 2992, 23.iii.1977; CBG-holotype. 

Thallus foliose, conicolous, loosely adnate, paJe grey to grey, to 7 em in diameter. 
Lobes subcontiguous centrally, becoming linear·elongate, di- or trichotomously 
bnlnched and lacking lateral contacts marginally, 1.0-2.5(-3.0) mm wide, evenly inflated 
and hollo w throughout. Upper surface convex to± flattened in older lobes. smooth, 
shiny, rarely black-margined, lacking isidia and soredia; medulla white within but 
blackened adjacent to the lobe cavity. Lower surface black, pale brown at the apices, 
strongly wrinkled, lacking perforations in the lower cortex. Apothuia common, 
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scattered, 1-5 mm in diameter. sessile to short-pedicellate, swollen basally when young; 
disc red-brown to dark brown,± shiny, concave at fltst then undulate-distorted, margin 
involute at first, but becoming crenate; asci 8-spored, spores simple, colourless, 
ellipsoid, 5-8 x 3.5-4.5 ).lm. Pycnidia common, subspherical, immersed. black; conidia 
bifusifonn, 5-6 x 1 ~-
Chemistry. Cortex. K+ yellow; medulla K-, C- , KC+ rose, P- ; containing atranorin. 
chloroarranorin . physodic acid (major). oxyphysodic acid (minor). 2'-0-methylphysodic 
acid (minor) and alectoronic acid (b'ace). 

This new species appears to be related to Hypogymnio enreromorphoidts Elix as 
bolh species have similar inflated, extended, discrete marginal lobes and basaJiy inflated 
apothecia. However these species differ chemically and in overall growth habit, thallus 
morphology and distribution of the apothecia. Thus the thallus of H. ausrralica is 
smaller (5-7 em) than that of H. enteromorphoides (8-15 em), the lobes are narrower 
(1.0-3.0 cf. 3.0-7.0 mm wide) and more deeply divided, and lhe primary lobes are 
subcontiguous. The primary lobes are contiguous in H . enceromorphoides. H . 
australica also differs in lacking perforations in the lower conex and having scattered 
apothecia. By conD'ast H . enreromorphoides commonly has perforations in the lower 
conex and grouped apothecia. 

These species also differ chemically. The large majority of specimens of H . 
enreromorphoides react P+ and contain physodalic acid and protocetraric acid in addition 
to the physodic acid complex. while fl . ausrraiica always reacts P- and contains only the 

~~~~;~ :~~~oe':I~~~~Gr~~ut~~~~e~:;e v~~r:l~iwf;:J.t ~~~~~~i~~i~ 
enreromorplwides has a more extensive and southerly disoibution in New South Wales 
(particularly the Snowy Mountains). Victoria and Tasmania. 

Specimens Examined. 
NEW SOUTH WALES. On Eucalyptus twigs, type locality, J. A. Elix 2985. 
23.iii.l977 (MEL); on twigs of Banlcsia,llakea and Lambertia shrubs, Peckmans 
Plateau, Katoomba, 980 m, J. A. Elix 3199, 3202, 3620, 24.iv. 1977 (ANUC); on 
Bursaria spinosa twigs, along Reedy Creek, Marble Arch, 48 km south of Braidwood, 
620 m, J. A. Elix 4437. 2.iii.l978 (ANUC); on Leprospermum shrubs in dry 
sclerophyll forest, nonh-east slopes of Mt. Canobolas. near Orange, 1320 m, J. A. Elix 
4625, !.iv. 1978 (ANUC). 

Hypogymnia tasmanica Elix sp. nov. Figure 2 

Species cum thallo ut in Hypogymnia turgidula sed ab hac specie majore, !obis 
nigromarginaris et medulla nigricante diffen. 
Type. Australia. Tasmania. On Banksia in open woodland. along shore of Lake St. 
Clair, J. A. Elix 5643, 18. i.1979; CBG-holotype; MEL-isotype. 

Thallus foliose, corticolous, loosely adnate, grey or grey with black margins, lines 
or patches , orbicular to 8 em in diameter or inegularly spreading. Lobes contiguous to 
subcomiguous centrally or throughout the thallus. occasionally developing marginal 
linear, di- or trichotomously branched lobes which lack lateral contacts, 2.0-4.5 mm 
wide, evenly inflated and hollow throughout. Upper surface convex to± flattened in 
older lobes, smooth, shiny, commonly black-margined, lacking isid.ia and soredia; 
medulla blackened adjacent to the lobe cavity. Lower surface black, pale brown at the 
apices, strongly wrinkled, eperforate. Apothecia common, scattered, 1-7 mm in 
diameter, shon-pedicellate, not swollen basally; disc red-brown to dark brown,± shiny, 
concave at first then undul ate-distoned. margin entire, thin; asci 8-spored, spores 
simple. colourless. ellipsoid, 7-9 x 4.5-5.51J.m. Pycnidia common. subspherical, 
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Figures 1-4. Species of Hypogymnia. I, H . QILStralica (holotype in CBG); 2. H . 
IOSmllnica (holotype in CBG): 3. H . delavayi (holotype in PC); 4, H. delavayi (Poe/1 
N86-LIJ98 in GZU). Scale in mm. 



immersed, black; conidia bifusiform, 5.5-6.5 x 0.7 ~-
Chemistry. Cortex K+ reUow; medulla K-, C-, KC+ rose. P- ; containing atrnnorin , 
chloroatranorin, physodJc acid (major). oxyphysodic acid (minor) and alectoronic acid 
(trace). 

This new species is related to Hypogymnia turgidula (Biner) Elix as both are 
corticolous in subalpine areas, have comparable thalli with inflated, contiguous lobes and 
shon-pedicellate apothecia which are not swollen basally, plus identical medullary 
chemistry (physodic acid complex). fl. tasmanica differs in developing black lines. 
bands or patches on the upper surface and by the medulla surrounding the lobe cavity 
bein~ completely blackened. H. rurgidula nonnally has a grey upper surface and a 
relauvely thick, white medulla - lhe medulla adjacent to the lower surface becomes 
discoloured (brown) only rarely but never completely blackens. These twO species are 
mrely sympatric in Tasmania. Whereas H. turgldu/a also occurs in New Zealand 
(common) and New South Wales (rare), H . tasmanica appears to be restricted to 
Tasmania. 

Specimens Examined. 
TASMANIA. On Cassinia sp., Nelson River, centtal Tasmania, 42006'S, 145°43'£, 
320 m, G. C. Bratt 721176, 3.iv.l972 (HO); on dead wood, Tinder Box road, 
south-east Tasmania, 43°02'S, 147°18'E, 5 m, G. C. Brarr & J. A. Cashin 3544 , 
2.x.l966 (HO); on limbs of tree, Lake St. Clair, 760 m, 42"06'S, 145°43'E, 320m, D . 

~~~~::~:ii~r:'h'e~f!~·~i9Je~ Wo~~;~ tg:c~~ii~~~f~~~o:'~~a0:~1:,~ro~~%~~ 
17.iv.1980 (ANUC); on Nothofagus cunninghamii in rainforest, 5-road , Florentine 
Valley, near Maydena, 450 m, G. Kanrvilas 269180, 12.vii.l980 (ANUC); on Drimys 
/anceolata in rainforest, Telopea road near Ben Nevis, south-east of Launceston, 870 m, 
G. Kanrvilas 559180, 5.xi.l980 (ANUC); on Nothofagus cunninghamii in rainforest, 
Sumac road, spur 2- South Arthurs River Forestry area, 170m, G. Kanrvilas 658180, 

~~·:f~~:t?·s~~~a;~{~~ 3~~~f~e~~~J~~~u~~~!~f~ ~t:;(:iO ~:mG!nl~;~; 
723180, 27.xi.1980 (ANUC); on Adenopetalum biglandulosum in rainforest, Mt. 
Mangana, South Bruny Island, B. Muffet 3323144, 25.i . l977 (ANUC). 

New Com bjoation 

Hypogymnia pectinatula (Zahlbr.) Elix, comb. nov. 

Basionym: Parmeliapecrinarula Zahlbr., Annis . Cryprog. Exor. , l , 208 (1928). 
Holotype: Java, in montis Pangerango regione alpina, alt. 2985 m, leg. V. Schiffner, 

her lndicum 1893/1894, No. 3002, 9.v.l894 (W). 

Specimens now assigned to this species previously were considered to be esorediate -
forms of H. vittara. However following field studies in Papua New Guinea this 
appeared highly unlikely. In panicularly favourable sites, four morphologically similar 
but distinct. lobulate species could be di stinguished: H. vittara (with tenninallabriform 
soralia), H. pseutWbitteriana (with lamina!, pustulate soralia). H. zeylanica (with isidia) 
and H. pectinarula (no isidia or soredia). 
Specimen Exmnined. 
PAPUA NEW GUINEA. On a tussock in subalpine grassland with scattered shrubs. 
Mt. Giluwe, 4 km south-east of summit, Southern Highlands. 3650 m. H. Streimann 
24266, 12.ix.l982 (CBG, LAE). 
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Hypogymnia pseudobitteriana (A was.) A was. 
This species has been reponed previous ly from India and the Philippines. 
Specimens Examined. 

473 

PAPUA NEW GUINEA. On dead stump along border of montane forest, Onim 
Foresuy Station, Iaro River, 14 km nonh· nonh·west oflalibu, 6009'5, 143°57'E, 2280 
m, J. A. Elix 13406 & H. Strtimann, 19.xii.l982 (ANUC): on trunk or Uthocarpus in 
well lit situation in forest, Mt. Gahavisuki near Goroka, Eastern Highlands. Grid ref. 
CP 23, 2200 m, P. IV. Lambley 644, 8.vi.l986 (A UC. UPNG): on tree trunk , 
Nothofagus- Podocarpaceae dominated ridge, Spreader Divide, 12 km nonh-west of 
Ascki, Morobe Province, 7' 16'5, 146' 06'E, 2000 m, H. Streimann 11858 & E. Tamba, 
2l.i.l981 (CBG. ANUC). 

Hypogymnia zeylanica (R. Sam.) A was. & Singh 
·111is species has been reponed previously from Sri Lanka and India. 
Specimens Examined. 
PAPUA NEW GUINEA. On Podocarpus in ridgetop forest. near Myola, Central 
Province, Grid rer. EK 8690. 2750 m, P. IV. Lambley 97185 , 23.iv.l985 (ANUC. 
UP '0 ). 

Hypogymnia delavayi (Hue) Rassad . Figures 3,4 
in Bot. Mater. Gerb. 801 . /nsr. VA . Komarova 11.5 (1956). 

Basionym: Parmelia delavayi Hue, in Bull. Soc. Bot. Fr. 60,21 (1887). 

~:~~~: 5:/~:;zyYnu:.nMot.t f~~i~tesrsw~t). in Keou p~s le Capin-tze. 1800 malt. 

Previously this species has been poorly understood because of the broad range of 
morphotypes and chemotypes that it exhibits. It appears to fill the same ecological 
niches in the high Himalayas that H. lugubris (Pen.) Krog does in the alpine areas of the 
Southern Hemisphere (New Zealand, Tasmania and South America), and is probably 
related to that species. A full description of this species follows. 

TIUJI/us foliose, conicolous. saxicolous or tenicolous, loosely ad nate, pale grey or 
more commonly black-grey or completely blackened, orbicular to 8 em in diameter or 
with irregularly spreadi ng lobes. Lobes generally free, lacking lateral contacts or more 
rarely compacted and imbricate, linear, dichotomously to irregularly branched, 0.5-2.5 
mm wide, evenly inflated and hollow throughout. Upper swface convex to± flattened 
in older lobes, smooth, becoming blackened throughout and not sharply delimited from 
the lower conex., lacking isidia and soredia: medulla white within but di scoloured or 
blackened adjacent to the lobe cavity in the lower half of the lobes (rare ly becoming 
completely blackened adjacent to the cavity). Lower surface black, suongly wrinkled , 
commonly with relatively large apical perfomtions. Aporhecia very rare, 2-7 mm in 
diameter, sessile to shon-pedicellate, base not swollen: disc brown,± shiny. concave at 
first then funnel-shaped. margin entire at first bUI becoming crenate, the amphithecium 
deeply and distinctly wrinkled; asci 8-spored, spores simple, colourless, ellipsoid, 6-8 x 
4-5 ~m. Pycnidia common. subspherical, immersed. black; conidia weak1y bifusiform, 
4-6 x 1 ~m. 
Chemistry. Conex K+ yel low; medulla K-, C-. KC+ rose, P- or P+ red ; containing 
atranorin, ch loroatranorin, physodic acid (major). oxyphysodic acid (minor) , 
2'-0-methylphysodic acid (trace), alectoronic acid (trace),± physodalic acid (major),± 
protocetraric acid (minor). 
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Although this species resembles H. Jugubris in many respects· subsU'Ute. growth 
habit, ecology, the rarity of apothecia, the separate, ± vagrant lobes, chemistry · it 
differs in having frequent perforations in the lower surface of the lobes and in lacking 
black lines, bands or patches on the upper surface. Instead the whole upper surface 
blackens (Figure 4). It seems highly likely that it was H. delavayi that Nuno referred to 
as H. /ugubris v. sikkimensis (Nunc, 1964). 

H. delavayi occurs on branches and twigs but more commonly on rocks and soil. 
The thallus is commonly blackened throughout, although occasional specimens (e.g. the 

~:~otZ~g ~~~:Jc ha~~d .::,J~: ;:;~~~~ ~~~e~)1::~ ~~~n c~~~~~~ 
chemotype (containing the physodic acid complex only). However these two 

~~~~J~~~ ~~~:~~ed~~jb~ie~~i~a~~~it~p:Cb~~~~· ~~f~~s;~ t'::ls"~;e~fe~~~ 
been recorded only from Yunnan (China) and Nepal. 
Specimens Examined. 
NEPAL. On rocks, Khumbu Himal , near Ngozumpa Glaciers , mountains nonh of 
Chhugyuma, 5200-5600 m, W. Brandstetter, iv.1977 (GZU); on soil , Tsona, Langtang 
area, 4050 m, G. & S. Miehe 3659c, 18.vi.1986 (GZU); on soil, Jikeapsa, nonh-eaSt of 
Kyangjin, 4450 m, Langtang area, G. & S. Miehe 4352 (GZU); on soil and debris, 
Yala, Langtang area, 4960-5120 m, G. & S. Miehe 4642, 4680c, 3.vii.l986, G. & S. 
Miehe 5290, 5297, 12.vii. l 986 (GZU); on Rhododendron twigs, Ganja-La, Langtang 
area, 4800 m, G. & S. Miehe 6202b, 23.vii.1 986 (GZU); on soil, Surdscha Kunda. 
Langtang area, 4850 m, G. & S. Miehe 8728. 8738b, 8766, 8886a, 11· 13.viii.l986 
(GZU); on branch of shrubs, Langshisa Glacier, Langtang area, 4090 m, G. & S. Miehe 
11725a, 15.ix.1986 (GZU); on SW exposed rock ledges, lateral moraines. Langshisa 
Glacier, Langtang area, 4530 m, G. & S. Miehe 11835, 12017,12022a, 16.ix. l 986 
(GZU); on soil , terminal moraine of Langtang Glacier, 4990 m, G. & S. Miehe /2407, 
20.ix. 1986 (GZU); on soil , Karka Sawa, Langtang area, 4990 m, G. & S. Miehe 
12543, 22.ix. 1986 (GZU); on soil, Upper Langtang, west lateral moraine, Langtang 
area, 4880 m, G. & S. Miehe 12834, 26.ix.1986 (GZU); on juniper twigs, Pemdang 
Karpo, Langtang area. 4620 m, G. & S. Miehe 13056b, 13056e. 29.ix.1986 (GW); on 
soil, above Pemdang Karpo, Langtang area, 5270 m, G. & S. Miehe 13324, 3.x.1986 
(GZU); on soil in Rhododendron dwarf scrub, tenninal moraine, Pemdang Karpo, 

t:~fl)s/ (~zt~~~=;"b~c~~· i"/1/::,~1:U~8:~;).'!n~~~~· ~g~~i~~·J~~~?r: 
S-fiank, Langtang area, 4400 m, G. & S. Mie/1< 13846, 9.x.l986 (GZU); on juni per 
branches, Niang Tsoha, Langtang area, 4820 m, G. & S. Miehe 14002, 12.x. l986 
(GZU); on huge rocks near Kyangj in, 3750 m, Langtang area, J. Poe/1 N86-L248, 
N86-L258, 8-!0.ix. l987 (GZU); on soil, slopes nonh of Kyangjin, moraines of 

~n~";~~~'Jty~~~~~·n~~~rt=:~gPKh~I~Bt_;~;j~::~:~~J~~~'}. o;.~\~ 
N86·L698 , IO.ix.l987 (GZU); over mosses, big rocks in low scrub, Langshisa, 
Langtang area, c. 4150 m, J. Poelt N86-UJ67, 15.ix .1987 (GZU); on soil, north 
exposed slopes above Langshisa K.harka and moraines of Shalbachun Glacier. Langtang 
area, c. 4400 m,J. Poelr N86-l.A78, 16.ix. l987 (GZU); on soil, nonh exposed slopes 
towards Langshisa Glacier, south·east of Langshisa Kharka, Langtang area. c. 4300 m, 
J. Poelt N86-L303,N86-L 7358. 17.ix.1987 (GZU). 

KEY TO THE SPECIES OF HYPOGYMNIA IN AUSTRALASIA 

1. Thallus sorediate or isidiate ............................................................. 2 
I. Thallus lacking soredia and isid ia ............ ........ .... .. ... .. .... ........ .. .. ... .... 7 

2. Thallus isid iate ................ .... ................................ H. zeylanica 
2. Thallus sorc:diate........... ...... . ........................... ..... 3 
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3. Medulla mainly solid ...... ........ ........ . ............. ....... ...... .. .... H. pulvtrata 
3. Medulla hollow for the most part ............................. ...... ... ... ............... 4 

4. Lobes with conspicuous and regular lobulae ................ ...... .... .. .... ......... 5 
4. Lobes lacking conspicuous lobulae .. ...... ..... ..... ... .... . .... 6 

5. Soralia terminal, labri fonn ..... .. ... ........... .. ..... ..... ...... ........ .. ... . H . vittata 
S. Soralia lamina! , subpustulate ......................... ... .. ........ H. pseudobitteriana 

6. Lobes crowded, subcontiguous .... .. .. ... ... ... H. subphysodes v. austerodioides 
6. Lobes elongated, lacking lateral contact .... ... ... H . subphysodes v. subphysodes 

7. Medulla solid ............... ....... ...... ............................. .... ... .. .... ... ..... 8 
7 . Medulla hollow ......................... . ... ...... ............. .......................... 10 

~: ~~~ mr:;~7~)y co5n:~~~~~: .. ::::: ·.'.'.'.".'.'::::::·.'.".'.'.': ::::·.·::::::: :::::·::::: .. ~ .... ~~~~~~~~~~~ 
9. Thallus corticolous, lobes flattened, medulla P-..... ..... ....... ........ H. mundata 
9. Thallus saxicolous, lobes subterete, medulla ?+ ........................ H. tubularis 

10. Lobes contiguous throughout.. .... ... ... .. .... .... .... .. .... ... ..... .................. l l 
10. Marginal lobes separate. without extensive lateral contacts ............. .... .... .... l 3 

11 . Thallus saxicolous. blackened .......... ....... .... .... .. ... .... ... H . kosciusko~nsis 
11. Thal lus conicolous, grey ........ .. ................ ..... ..... ...... ...... ...... ... ...... l2 

12. Apothecia basally swollen, lobes 3-6 mm wide .................... H. pulchrilobata 
12. Apothecia not basally swollen, lobes 1-3 mm wide .. ... ..... ...... ..... H. turgidula 

13. Central lobes contiguous to subcontiguous .... ... ... ... .. ... ....... .................. 14 
13. Central lobes lacking lateral contacts ............................ .... .. .. ... ..... ...... I? 

14. Apothecia basally swollen, lobes 2-5 mm wide .............................. .. ..... 15 
14. Apothecia not basally swollen, lobes 1-3 mm wide .... .. .... .......... .... .. .. .. ... l6 

15. Lobes 2-3 mm wide, medulla P-.. .. .. .... .. ... ......... ...... .. .......... H .ausrralica 
IS. Lobes 3-5 mm wide, medulla P+ ... .. .. ....................... H . enteromorphoides 

16. Medulla adjacent to cavi ty completely blackened ....................... H. tasmanica 
16. Medulla adjacem to cavity white or discoloured below .. ............. .. H. turgidula 

17. Lobes markedly lobulate ... .. .... .. ..... ... .. ..... .. .. .. ........ .. .. ..... H . pecrin.arula 
17. Lobes elobulate ... ..... ............ ........... ..... ... .. .......... .. ....... .......... .. .. l8 

18. Thallus cartilaginous, medulla thick, ± solid ............................ H. tubularis 
18. Thallus brittle, medullary layer thin .. .. ... .. .. .... .. ...... ... .. ....... .. ... .. ......... 19 

19. Lobes sparsely branched, markedly elongate ...... .. ..... .. H. lugubris v. lugubris 
19. Lobes moderately to densely branched, shon ..... ... ................................ 20 

20. Lobes irregular, crowded, markedly imbricate, with sparse black 
markings and brown apices .. .. ........................... . H . lugubris v. compactior 

20. Lobes loosely dichotomously branched, not imbricate and with 
prominent black markings ................................. H. luguhris v. sublugubris 
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NORTHERN FRUITING OF PISOLITHUS TINCTORIUS 
(GASTEROMYCETES, SCLERODERMA TALES) 

DANA L. RICHTER 

School of Forestry and Wood Products 
Michigan Technological University 

Houghton, Michigan 49931 

Pisolithus tinctorius (Pers .) Coker and Couch 
(Gasteromycetes, Sclerodermatales) is an ectomycorrhizal 
f unqus which has received much attention i n recent years 
due to its applications i n forestry (Marx 1984). Th is 
fungus is found world- wide and forms ectomycorrhizae with 
a broad range of hosts, including most commercially 
important conifer and hardwood trees (Marx 1977 ) . 

Ext ensive reports on the distribution of P. 
tinctorius have appeared in the literature. Its world 
distribution was reviewed by Marx in 1977, and its 
distribution in the Un ited States was reviewed by Grand in 
1976. This species is considered to have a Mediterranean 
and warm-temperate distribution (Grand 1976, Marx 1977, 
I n q 1985 ) . 

Marx (1 977) reports P. tinctorius as occurring in 38 
states of the United States, with a predomi nantly central, 
southern and western range ; one Michigan collection is 
cited. Grand (1976) reports P. tinctorius as occurring as 
far north as washington (approx. 48°00'N) in the western 
United states, but in mid-continent only as far north as 
central Michigan (approx. 43°30'N). The northern-most 
collection of P. tinctorius in the University of Michigan 
herbarium is also from the central part o f the state 
(Edgewood, Gratiot County), which coincides with the 
locality reported by Grand (1976). 

In Canada, P. tinctorlus has been reported as far 
north as Ontario's Sudbury District (46°40'N), on mine 
tailings , and from the Muskoka District (45°00'N) in an 
undisturbed forest (Malloch a nd Kuja 1979). Pisolithus 
tinctorius was reported for t he first time from Ireland 
(Tipperary, 52°30'N) in 1984; the collector of which 
stating , "exceptional weather of the summer of 1984" was 
probably responsible for it fruiting there (Ing 1985). 

Smith (1951) considered P . t inctorius rare i n the 
Great Lakes region. Alan Parker (pers. comm.), collecting 
i n northern Wisconsin (Eagle River 1 Vilas County 1 

46°10'N), found three specimens of P. tinctorius there in 
1987. Though the author of the present paper has been 
collecting ectomycorrhizal gasteromycetes in the Upper 
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Peninsula o f Michigan for the past five years, P . 
tinctorius has not been found prior to 1988, when five 
collections were made. 

Table 1 lists the collections of P . tinctorius made 
in the Upper Peninsula of Michigan (from 46°0S'N to 
47°09 1 N) following the extremely hot, dry summer of 1988. 
Two collections were of single fruiting bodies, and one 
collection was of two fruiting bodies; more were not found 
at these sites even though an extensive search was 
conducted. These small collections were associated with 
mature Quercus rubra L.; mature Pinus resinosa Ait . were 
also present at one site. The other two collections were 
of numerous fruiting bodies, and were associated with 
Betula papyrifera Marsh. on mine spoils. Here, the 
barren, rocky sites were being colonized by clusters of 
young trees, estimated at from 5-20 yrs i n age. 

The hot, dry weather of 1988 resulted in severe 
drought in the Upper Peninsula of Michigan. Data f rom the 
National Weather Station at Houghton, Michigan ( 4 7°07 'N) 
show that the mean daily temperature from April through 
September was from 1 to 3 degrees c above normal; April 
through July was drier than normal as well, rece iving 1 . 68 
to 5.38 em less monthly rainfall (Anonymous 1988). 

Table 1. Collec tions ot Pl-.otlthut: tlnctor lut trca the uppt r Penlr.ut • 

of MlchigWI in 19815. 

D•te Loc1tl on Habhlt ASSOCI It~ 

7Stopt. Dott~r a.y, 8r1Yi:l ~ sing le,~ 

MOU$hton Co . ro.chlde n.bre l. fN itlng body 7 X 5 c• 
(4.,008 '10 

9 Stopt. Houghton, oiM 2llllil4 s ingle ,~ 

Houghton Co . spoilt !>l!<!l . fN itlng body 6 X 4 c-. 
(4.,007 1N) 

tOS~t. Iron l iver, ··- ~!!!!:!!!. prolifiC: fNit fng, lit 
Iron Co. spoi l t ~ 1t1gn, Z·B X Z· IO c. 
(46°0S' N) Mirth. 

15Stpt. M1son, oiM ~ proli fic: fruiting, ttl 
llouehton Co. apoll t ~ tttgt1 1 Z· B X Z·IO a. 
(4r009•N) Kirsh . 

lO hpt. Mlr-qutUe, -· '"'"~ t~~a fN i t l ng bodies, 

Klr~tteCo. l ~twn edge o&<Jl. one .. ture, 7X6c., 
(46~ 1 N) lrd , , ..... one~7X5c:-. 

w.l.!::tslu.Ait . 
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The northern-most truitings ot P. tinctorius reported 
by Grand {1976) in the middle and eastern United States 
generally follow and lie below the 21.1 C (70 F) isotherm 
for July average daily temperatures (Anonymous 1983). The 
average daily temperature for July in Houghton, Michigan 
in 1988 was 21. 6 C (Anonymous 1988) • This is 2. 9 degrees 
above normal and o. 5 degrees above the isotherm where P. 
tinctorius has previously been reported . Thus, conditions 
here were comparable to those where P. tinctorius normally 
fruits . 

In physiological studies, Marx et al. (1970) found 
that mycelial growth of P. tinctorius was greatest at the 
relatively h igh temperature of 28 c, and that 
ectomycorrhizal clevelopment with Pinus taeda L. was 
greatest at 34 c. Furthermore , Marx (19 77) found P. 
tinctorius more abundant in soils with high s urface 
temperatures. In the Upper Peninsula of Michigan during 
the s ummer of 1988, higher than normal air temperatures, 
combined with , lower than normal rainfall, probably 
resulted in higher than normal soil temperatures . These 
factors may contribute to the fruiting of ectomycorrhizal 
fungi with physiological characteristics like those of P. 
tinctorius. 

Also studying the effects of growth temperature on 
ectomycorrhizal fungi, Cline et al. (1987) similarly found 
that P. tinctorius exhibited the greatest growth at the 
higher temperature treatments. In that study, P. 
tinctorius was the only fungus of four tested which 
demonstrated a relationship between growth performance and 
geographic origin. This suggests that P. tinctorius may 
be more sensitive to temperature than other 
ectomycorrhizal fungi. Northern isolates of P. tinctorius 
may be better suited for use in ectomycorrhizal 
inoculation of tree seedlings in regions where cooler 
conditions prevail. 

Pure cultures of these five northern collections of 
P. tinctorius were obtained from fresh sporocarp tissue. 
This provides the opportunity to study their growth rates 
at various temperatures, a nd to compare them with isolates 
from more southerly locations. These studies, and those 
involving their effectiveness at forming ectomycorrhizae 
with hosts important to the forest industry in the 
northern Lake States, would be valuable research to 
conduct with these isolates. 

That P . tinctorius was found fruiting in the Upper 
Peninsula of Michigan, north of where it normally fruits, 
has interesting implications for researchers isolating the 
funqus symbionts from ectomycorrhizae. It is unlikely 
t hat P. tinctorius c olonized root systems of its hosts and 
fruited here all in a single season . It is more likely 
that this fungus was present as a root symbiont in 
previous years, but did not fruit h e r e until weather 
conditions became favorable. If this is the case, then 
one could conceivably isolate ectomycorrhizal fungi from 
host root systems in regions beyond where they are known 
to occur from fruiting records. 
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AGARIC FW RA OF SRI I..ANKA , by David N.PEGLER,, 519 pp .. 104 fig .. 
125 X 24 em, paperback, Kew Bulletin Additional Series xn. 1986. Her Majesty's 
Stationery Office, Room 2C03, St. Crispins, Dulce Street, Norwich NR3 I PO, UK. 
ISBN 0 I I 250004 8. £27.-

Virgin forests in tropical countries are subjec1 to annihi lation at such a dramatic 
speed, that tropical mycological flora can be said endangered. Organized extensive 
mycological explorations are urgently needed. Sri Lanka is one of these countries. 
Fommn1ely, collecting the agaricoid flora of Sri Lanka staned more than 140 )'eani ago. 
Gardner (1844) sent 1200 specimens, wi th water-colour illustrations, to Berkeley who 
described 305 of them as new species. Later, Thwaites's (1868-9) collections were 
published by Berkeley and Broome. After Beccari, Cesati and von Hijhnel, Petch 
(1905-25) added a lot more, revised Berkeley & Broome's species, and described 79 
others. Pegler himself vi sited the county in 1974. 

The Agaric Flora of Sri Lanka is the thlrd of a series of lropical fungus floms by 
Pegler. after East Africa, 1977 and Lesser Antilles, 1983. It covers 335 accepted 
species within 94 genera and 21 families. With the same consistent method, care and 
precision. the author ha.s carried out hi s study mainly on type and authentic material 
preserved at Kew Herbarium.from Berkeley. Berkeley and Broome, and Petch. This 
nora is therefore also a taxonomic revision according to modern taxonomy, proposing 
more than 70 new combina1ions and 4 new names, but only one new species. 
Agaricoid taxa are described in Aphyllophorales, CanthareUales, Boletales, as well as 
in the Agaricales and Russulales. For all taxa a complete revised synonymy, an 
accurate description based on exsiccata, and some comments are provided. Most 
descriptions are illustrated by some line drawings of spores, cystidia, epicuticular 
elementS or pileal hairs, and very fine habit sketches dn.wn from the available copies of 
the original water-colour paintings. 

Such outstanding revision of today's knowledge of the uopical agaricoid nora of 
Sri Lanka is most welcome, as a new basis for further collecting and research in that 
coumry as well as in any other uopical area. 

AN ANNOTATED CATAWG OF THE PYRENOMYCETES DESCRIBED BY 
CHARLES II . PECK, by Margaret E. BARR, Clark T. ROGERSON. Stanley J. 
SMITH and John H. HAINES, New Yorlc State Museum Bull. 459. 74 pp., 2I x 28 
em. Paperback, 1986. The Universily of the Stale of New York, The State Education 
Dept., Albnny, N.Y. 12234, U.S.A. ISBN 1-55557-005-4. 

Charles Honon Peck. botanist at the New York Stale Museum, at Albany, from 
1867 to 19 15, described a huge number of new species of fungi, but includ ing 
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~~~~Y~~c;:~nth~g;ra~~7~ J~:.~~":P~~i!~s~ri~hccl~dfnc~ ~~~~o;ithp~~~ 
herbarium, are preserved at the herbarium NYS. 

The purpose of the catalog is to provide a comprehensive and updated listing of 
Peck's Ascomycetes classically tenned Pyrenomycetes, including both euascomycctes 
and Joculoascomycetes. Most of the type specimens were reexamined, to ascenain a 
revised position of the taxa when:: necessary. Entries are specific epithets in alphabetical 
order , fo llowed by its original generic position and the com:.ct c itation Data on type 
specimens include the host and other collection data, and reference to duplicates ei ther 
sent to Cooke (K) or deposited in NY or BPI herbarium. Currently accepted mxonomic 
positions of the taxa, with synonymies, are given and 23 new combinations are 
proposed, with full arguments, supponed by illustrations. Such a paper provides a 
greatly needed tool th at anyone ought to have when consu lting o ld mycological 
litermure. Similar research work is to be encouraged. 

Ubrar;n:///:f:~~;ol~~c~?~:;~;/~''j'~a~o";;{buff.t~'o,Fa~~'"rJ:,~',{~~ 
PFISTER, 20 pp., 132 Wg. in 3 colou r microfiches . 4 text microfiches. cloth 
hardcover, 22 x 28 em. 1985. Meckler Publishing and Chadwyck-Hea ley Lid, II 
Ferry Lane West , Westport, CI' 06880, USA. ISBN 0-930466-95-0. USS I45.00. 

Many mycological thesauri nre probably s till hidde n in botanical Museums that 
deserve publication. Pa toui llard 's collection was one that Pfister revealed to the public. 
This publication includes the reproduction of 26 Patouillard's papers published from 
1890 to 1928 o n fungi collected by V. Demange in North Viet-Nam (Tonki n and 
Annam), Laos and Cambodia, and the colo ur reproductio n on archival quality silver 
halide film of 172 plates of water·colour paintings of those fungi. Pfister, who is the 
authorof "An annotated index to fungi described by N. Patoui llard" (1977). introduces 
the publication with a shon historical account about Patouillard, Demange, and 01her 
fungus collectors in South East Asia, and produces a li st of the colour illustrations, 
with o riginal taxonomic names and references to Patouillard 's Herbarium and 
publications. A selected bibliography on fungi in Viet· Nam and adjacent areas is added. 

/CONES MYCOWGICAE, Tome V. Lisre prllim;naire e1 Explica1ion des Planche.<, by Emi le BOUDIER, with contributions .~Y J. VAN BRUMMELEN. Introduction, R.P. KORF, H. CLEMEN!;:ON. W. JULICH and V. DEMOULI N, 
Revision des especes, XXX+ 300 pp., 24 x 32 em, leather hardcover, 1985. Editions 
?iantanida, Lausanne, Switzerland . 

The fifth volume of the reprinted ed it ion of Boudier' s " leones Mycologicac" 
reproduces in facsimi le the original li sts of the species illustrated in the plates and the 
explanation to eac h of them, in 6 seri es of one hundred at a time. The introduction to 
that re-edi tio n consists of a historical account o n Boudier and his work, as well as a 
table recording the di stribution dates of the 30 successives sets of plates. The revision 
of the species, in charge of R.P. Korf, has been shared by 1-1 . Clemcn~on for the 
Agaricales, Russulales and Bo letales (plates 1-82, 84 · 150), W. J Uiich for the 
Aphyllophoralcs (83, 151 -18 I ), V. Demoulin for the Hymenogastrales (I 84-193), and 
R .P. Korf him se lf for the Ascomycotina, mostly Discomycetes a nd a few 
Pyrenomycetes, some Deutcromycoti na and one Myxomycota (194·600). The revision 
provides, when possible, the current.Jy valid name for each taxon illustrated by Boudier 
according the numerical order o f the phues, with , in addition , diverse comments. 
taxonomic justifications, and bibliography. The names as revised, but not all those that 
are proposed by J-1 . Clcmcm;on, are in agreement with the Sydney International Code 
of Botanical Nomenclature. ln the Ascomycetes. and particu larly in the Discomycetes 
- the specia l field of Bo udier and of Korf, Korf has taken much care in provid ing. 
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beside the correct valid name in agreement with his taxonomic opinion, any other 
nomenclatural or taxonomic synonyms that in the opinion of other taxonomists might 
be alternate correct names. This open way of stating the present nomenclatural or 
utxonomic status of Boudicr's taxa is intended to be useful to most and to enhance 
funher investigations. An index of both original and revised names of the taxa ends the 
volume. 

The reprinting of Boudier's " leones Mycologicae" has been a difficult enterprise, 
initiated by R. Karger of the SociftC Mycologique de Chalon-sur-Saonc, France, and 
successfully brought to the excellent final product that all subscribers have greatly 
appreciated. Bu1 what has made that reprint most accessible and useful to mycologists 
is that updating of Boudier's taxonomy by Korf and others as presented in this volume. 
Not only looking with admiration at the Boudier' s colorful plates, but using them for 
scientific purposes is possible now, with great enjoyment 
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Abscorditc:Ua 
dclu<ula 379, 384. 388. 391 

Acarospora 
ccrvina419 
chlorophana 382. 389 
ciuina419 
fcrdinandii 419 
ncgligcns 419, 426 
novaehoUandiae 419 
sinopica 382,390.419 
smaragdula 382 

Acaulospora 360 
comosus 360 

Accrvus 298 
aura:ntiacus 283 
cpispartius 298 

f. atbus 297 
f. epispartius 297 

Acrcmonium 4 10, 459. 464, 466 
sect. Albo-l nnosa 456, 464, 466 
chisosum 466 
cocnophialum 464, 466 
lolii464 
stanii 466 
typhinum 455, 456. 464 

Actinoplaca 237 
Albouicha 320. 321 

acutipila 320 
longispora 311-320 

Alc:ctoria 
nigricans 382, 386 
ochrotcuca 382 

Akurodiscus 349 
Amanita367 

SCCL Vaginatae 363, 367 
alba 368 
cinerea 367 
pachyspcnna 363. 367 
rislichii 363 • 364. 366-368 
subrncmbranacca 

var. bispora 363, 367, 368 
vagill313 
var. alba 368 

vi rginiana 363, 367,368 
Amaurochacte 

aua434 
Amaurodenna 

b3taancru;e 233 
Amicodisca 3Sl 

viridicoma 317.346. 350 
Anc:ma419 
AnlhoSIOOla 396 
Anlhraccidca 1 S4 

caricis 153 
Apiotrichum40S 

ruuoncnsis 405, 406 
nothofagi 405, 406 

Art>orispora 92 
dolichovirga 92 
mullisurcularis 92 
palma92 
paupera as. 90·94. 97 

An:toparmclia 41-43 
alcuritica 41 , 42 

Arcyria 
annulifcm431 
camea43t 
cincn::a43 1 
dcnudata431 
fcnuginca 431 
glauca431 
globos>431 
incamala 431 
insignis431 
leiocazpa 4 31 
magna431 
major431 
nigclla431 
nutans 431 
oc:cidentalis 4 31 
oerstcdtii 43 1 
pomifonnis 431 
stip:ua431 
ver.;ioolor431 
virescens431 

Anllonia 
fimicola 66 

Anhonia419 
Arthopyrtnia 

lapponica4 19 
Arthothelium 

interveniens 419 
Arthrobouys4 10 
Anhrorllaphis 

citrineUa 382. 386 
Ascoooryne 

cylichnium 309,310 
Ascorl1izoclonia314,316 
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ascophanoides 313. 3 14 -316 
ochroleuca 3 14, 316 

Ascosparassis 283. 284 
hcinrichcri 283-285 
shimizucnsis 283, 284 

Ascosphacra 2 11 ,212 . 2 14.216. 2 17 
aggrcgata 2 11. 2 14, 216, 217 
apis2 17 
atra216, 217 
lenax 211.212-2 14,216 

Aspergillus 213. 2 16 
Aspicilia 178 

calcarca 419 
var. cacsioalba 419 

Atkinsonella 455, 456, 458. 464 , 466 
hypoxy1on 455, 456, 458 . 463 , 464 

var. hypoxyton 458 
var. tcxcnsis 458, 460 

tcxcnsis 455 , 456, 458-460, 463. 464, 
466 

Atractobolus 
chamaclcontinus 324 
crucifcrus 341 
lutcodiscus 332 
sulphurellus 34 1 

Aulaxina 237 
AuSiraloporus 

tasmanicus 232 
Azbukinla 395 , 396 

rerruginra 395 . 397 

Bacidia 2, 4, 6, II 
microphyUina 419 
roscll a 4. 6. 18 
subulctorum 419 

Badhamia 
artinis 432 
capsutircra 432 
macrocarpa 432 
nilCflS432 
obovata 432 
utricularis 432 

Badhamiopsis 
ainoac 432 

Baoomyccs 
p1acophyllus 382, 387 
roscus 382, 387 

Balansia 455. 456. 466 
claviccps 463 
hcrmingsiana 456 
hypoxy1on 455. 458 

Balansiopsis 456, 466 
ascleroliaca 456 
gaduae 456, 466 
pilulacformis 456 

Bc:lonid ium 321 
acruginosum 321 
solenia 337 

Bcnjaminia 12 1 
Bcnjaminiclla 12 1, 124, 125 

muhispor3 121, 124, 125 
poi trasii 12 1. 124. 125 
youngll 122 -125 

Biatora2,4. II 
coroniformis 16 
cmoresccns 4 
lcucophyUina 17 
parvifolia 
var. subgranulosa 12 

pynhomclacna 17 
vemalis 4 

Bipolaris 159, 160 
euphorbiae 160 

Bisporclla 341 
Blastcnia 419 
Bole IUs 

affinis 77 
var. maculosum 77 

Bouyosphacria 396 
fcrruginca 395 

Bryocaulon 
divcrgcns 383 

Bryonora 
<:aslanca 383, 387 
lhypari7.a 379. 383 

Bryoria 
chalybc:iformis 386 
nitidula 383, 388 

Bucllia 
crctacca419 
dese rtorum419,426 
disciformis 419 
cpigaca4 19 
rarinulcnta 419 
glomcrulans 419, 426 
intu rgcscens 4 19 
marginulata 41 9 
pulvc rulenta 379,384,39 1. 392 
puncuta419 
rctrovcrtcns 4 19 
spuria 419 
stcl1ulata 41 9 
stigmaea 41 9 
subalbula 419 
subcoronata 419 
subdisciformis4 19 

Bullatina 237 

Calcnia 237 
Calcniopsis 237 
Caliciwn 



abiclinum419 
glauccllum 419 
robustc:Uwn 419 
salicinum 419 
subquen:inum 4 19 
uicolor4 19 
victorianwn 

subsp. dcsidiosum 419 
subsp. victorianum 419 

Calomyu 
mct.a1Jica431 

Ca!oncctria408 
rigidiuscula 408 

Caloplaca 386, 392 
alcarum 384, 391 , 392 
ammiospila 384, 386, 387 
aur.mliaca 419 
celata 384 
ccriro 385. 386.388. 392,419 
ciMabarina 419 
citrina4 19 
cpiph)U 385 
cpithaJiina 385. 392 
crylhrosticta 419. 426 
fcrruginca 419 
navorubcsccns 419 
granularis 4 19 
holocal])3 419 
inubesccns 419 
junt;ennanniae 385, 386 
lactca 420 
latcritia 420, 426 
lilhophila 385 
marina420 
murorum420 
var. arcolata 420 
var, miniata 420 
var. oblitcrnta 420 

psoricida 379. 385 
saxicola 420 
saxifragarum 385 
lelraspol> 385, 388 
tirolicru;is 385. 386. 388, 392 

CaJvalia 73 
Cllycclla341 

subochracea 317. 340 
Calycina 310 

hcrtlarum 310 
candclaria 

concolor 420 
sprngucl420 
xanthost.igmoides 420 

Candclaticlla 
antcnaria420 
athallina 382 

aurelia 382, 392 
placodizans 382, 386. 388 
vitcllina 382, 389-391, 420 
xanlhostigma 382, 420 

Candida 405 
buJfonii 405 
dulciruninis 405,406 
hucmpii 405. 406 
tignophila 405. 406 

Canopannetia 
mac.rospora 420 
pruinata 420 

Catapyn::nium 
cinercum 385 
compactwn 420 
dacdalcum 385 
lacmcwn 420 
squamutosum 379. 385 

Catillaria 
3tropurpun:a 420 
chalybeia 420 
lenticularis 420 

Catinaria 
subcorallina 16 

C:uolcchia 
glomcrulans 426 

Ccnoooccwn 
gcophilum 107. 109, 11 2, 115 

Cephalosporiwn 410 
indicum411 
prolireratum 414 
sacchari 414 

Ccratcriwn 
aurcum 432 
concinnum 432 
lcuooccphalwn 432 
minutum 432 
rubrooodum 432 

Ceratiomyx.a 
fruticulosa 430 

Cetraria 
cucuUala 383. 386. 387 
dctisei 383. 387 
islandica 169,383.387 
nigricans 383 
nigricasccns 383.387, 388 
nivalis 383, 386. 387 

Chacnothcca 
bruMeola 420 
canhusiae420 
chrysocephala 420 
fcrruginea 420 
mclanophac:> 420 

Olaenothccopsis 
dcbilis 420 
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pusilla420 
0\ai\lctia 395, 396 

rerruginca 395-396 
Outmonixia 277,278,280 

bispora 277. 278-28 1 
cacspitosa 277, 278, 280 
mucosa 280 
occorugosa 280 
pachydcnnis 280 
vittatisp>ra 280 

Chcilymcnia 6.5 , 66 
ooprinaria 65, 66, 68 

var. mcgaspora 65, 66 
fimicola 65, 66 
humarioides 67 
megaspora 65. 66-69 
raripila 65.67 
rubra67 

OlOndropsis 
scmiviridis 420 

OuoogomphlL<; 
tomentosus 110. 11 5, 117 

Chrysolhrix 
candclaris 420 

Cicnk.owskia 
reticulata432 

Ciliochon:Ua 101 
Cintraetia 154 

caricis 153 
f. minor 153 

Ci~clla 325, 350 
grcvillci 317,349 

CiS{cUina 325 
chamaeleonlina 317, 324 ,327 
hymcniophita 325 

Cladia 
aggrcgata 174, 420 
cor.allaizon 420 
fcrdinandii 418, 420 
schi7.oporn 420 
sullivanii 420 

Clad ina 
confusa 420 

Oadobouyum 41>' 
Oadonia 

alaskana 379,382,388. 391 
amaurocraca 382. 387. 420 
angUStata 420 
artuscula 

subsp. mitis 382, 387 
borbonica 420 
ca1yci fonnis 420 
capitma420 
Capi1CU:ua420 
caruscnsis420 

cariosa 382, 420 
ccnocca 382, 388 
cervicomis420 

subsp. vcrticiUata 420 
chlorophaca 382, 420 
coccifera 382, 387 
ooniocraca 420 
comuta 382, 388 
subsp. groenlandica 382 

dcgcncrans 420 
ccmocyna 382 
cnantia420 
fimbriata 382, 420 
foliacu420 

"Yar. firma 420 
furcata420 
gracilis 382 
klt:mpelhubc:ri 420 
luiCOalba 382, 387 
maciknla420 
macroccras 383 
macrophyUa 383 
mcrochlorophaea 421 
ochrochlora 42 1 
phyllophora 42 1 
plcuror.a 383,421 
polydactyla 421 
practc:rmissa 421 
pyxidata 383, 387, 421 
r:mulosa 421 
rigida421 
so.uellata417 
soulhlandica 421 
squamosa 383, 388 
stricta 383,388 
subcervioomis 421 
sulcata 

n r. wilsoni i 42 1 
tcsc\l:ua42 1 
lhcophila 421 

Oadosporium 463 
Oastodcrma 

dcbaryanum 430 
Oaviccps 458 

purpun:a 456, 458 
Oavidisculum 350 
Coccocarpia 

cry11uoxili42 1 
Coc:locaulon 

aculeatum 421 
mu ricatum 383. 386 

Cokeromyces 
poitrasii 121 

Collcma 
coccophorum 421 
glaucopthalmum 421 



Cohricia 
v:illw233 

Com:uricha 
cylindrica 434 
d ictyospora 434 
elcgans434 
irregularis434 
Jaxa434 
longa434 
lurida 434 
nigrJ434 
pulchella434 
subcac:.spitosa 434 
lCncrrima 434 
I yphoidcs 4 34 

Coniocybe 
rurfuracca 383. 388 

Coprobia 66, 298 
magnifica 297, 298 . 299 

Cordie rites 
sprucci 304 

Coriolopsis 
asper23S 
lloccosa 236 

Corync 
cylichniwn 3 10 
uma1is 309 

Cribraria 
argiUacca430 
atrofusca430 
aurantiaca 430 
confusa 430 
dictyospora 430 
cnodis430 
intricata430 
I angucscen.'\ 4 30 
macrotalp3430 
maninii 430 
microcarpa 430 
minutissima 430 
mootana430 
orcgana 430 
piriJonnis 430 
purpurea430 
rufa430 
splendens 430 
lcnclla430 
violacea 430 
vulgaris 430 
zhoui 430 

Crocynia 
gossypina 16 

Cryphosphacri a 408 
CrypiOCOCCus 40S, 406 

huempii 406 

ClllciUIIna 3S6 
achraspora 356 

Cyclomyccs 229. 230 
albida230 
isabcllina 230 

Cylindroca.rpon 414 
Cyphclium 

trachylioidcs 421 
Cyphella 

til i3C 347 
Cystocolcus 

cbenus 385. 388 

Oactylina 
an:lica 383. 388 
r.unu losa 383 

Dacxla1ca 229, 230 
actinophila 231 
boseii 230 
fuscospora 230 
fusco-straJosa 230 
glabra 230 
maculata 230 
molliada230 
renexa 230 
ridlcyi 230 
roseola 230 
sinensis 231 
sprucci 230. 231 , 233 
suatosa 23 1 
su1cata236 
umbrina 231 
ungulata 231 

Dasyscypha 
capiuna 323 
charnacleontina 324 
clavispora 335 
crucifera 34 1 
leucostoma 340 
luteodisca 332 
phragmitioola 328. 330 
scintillans 323 
sulphuricolor 345 
turbinulala 326 

Dasyscyphclla 347 
cinnarnomca 311. 345. 347 
dryina 347 
nivea 347 
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sulphuricolor 317, 345 , 346 
Dasyscyphus 34 I 

albidoroscus 332 
clavisporus 335 
solcnia 337 
suboc:hraccus 34 1 
thindii 34 1 



494 

Dcbaryomyces 201. 202 
Dcgclia 

duplomarginata 421 
Dcndrospon 94 
Dcrmau:a 

kalm iae 33 1 
Dcscalsia 

cruci3l.a94 
Diachca 

bulbillosa 434 
Jeucopodia 435 
splcndcns 435 
subscssilis 435 
synspora 435 

Diaporthe396 
DichoOOityS 

abundans 310 
Dictydiacthcliwn 

plumbewn 430 
Diay<lium 

canccUatwn 430 
mirabile430 

Didcnna 
astcroides 432 
chondrioderma 432 
cor-rubrum 432 
effusum 432 
Roriforme 432 
globosum 432 
hemisphaericum 432 
lyallii 432 
plat)'Calp0<1432 
rndiatum 432 
spumarioides 432 
tcstaccum 432 

Didymium 
anellus 432 
clavus 432 
crutaccum 432 
difTonnc432 
cximium433 
imcrmcdium 433 
iridis433 
leonium433 
melanospennwn 433 
minus 433 
nigripes 433 
ovoidcum 433 
proximum 433 
squamulosum 433 
scrpula433 
vaccinum 433 
verrucosporum 433 

Dimclacna 178 
oreina 177,384. 390 

Dipk>cia 
canescens 421 

l);ploschistcs 
gypsaccus421 
hensscniae 421 
oocllmus42 1 
scruposus 42 1 

Diploromma 
alboatrum 421 

Dirinaria 
acgialit.a421 
applanala 421 
bal3Vica 421 
plcta421 

Discosia 101 · 103 
Discosiospora 101 - 1~ 

ceanolhi 101. 103, lOS 
Doassansia 154 

lythropsidis 153. 154 
peplidis 153, 154 
punctifonnis 153. 154 
winteri 154 
wimcriana 154 

Doliomyces 101. 102 
Dothichi<X! 456 

hypoxylon 456 
Dn:chslcn 159 

cuphorbiae 159. 160 
Oyslachnum 

aJbidoroscwn 332 

Echinochaclc 
brachypoNS 232 

Echinopl>ca 237,238. 24 1 
atrofusca 24 1 
cpiphylla 24 1 
rurcala 237. l38 , 239. 241 
similis241 

Echinostclium 
minutum430 

EroJcli3 
helvola 304 

Endocarpon 
helmsianum 421 

Endomyoopsis 
olvneri 203 
scolyti 203 

Endothia 396 
Encnhcncma 

p:>plllatum435 
EnlCridium 

Iycoperdon 431 
splcndcns 43 1 

Enlnlphospora 360 
Enlyloma 

ludwigianum 153. 155 



scalianum 153. 155 
Ephcbc 

lanau421 
Ephelis 455, 456. 458-460. 462-464. 466 

borcalis456 
mexicana 463 

EpichJO(! 455.456, 458 
hypo,;ylon 455. 456 
lyphina 455. 456. 463. 464 

Epililhia 238 
Ercmastrclla 

crystallircrn42t 
Eriorcrna 

aureum 433 
EschatOgonia 2. 4, 6, II 
Eurotiurn 213 
Eltserohilum 159 

Farysia 
olivacca 154 
thucmcnii I 53, I S4 

Favolus 229. 231 
arricanus 23 1 
bcngala 231 
cacspitosus 232 
dussii 232 
gtandulosus 232 
gramrnoccphalus 232 
lcauffinanii 232 
lagunac232 
lccu'NCnii 232 
lutesccns 232 
mollis 232 
parviporus 232 
pc:poninus 232 
roscus 232 
samocnsis 232 
scabro-lincatus 232 
trigonus 232 
whctstonci 232 

R:l\hancra 
cryptocarpa 16 

Aagcllospora 98 
curvula98 
rusarioidcs 98 
leucorhynchos 98 
minut.198 
penicillioidcs 98 
saccata 85. 94·98 
stricta98 

Aavoparrnelia 
diffractaica 421 
rcrax 42 1 
haysomii 401 
papillosa 401 

procuplccta 421 
rutidola421 
scabrosina 421 
secalonica 421 

Fornes 229, 232 
agglutinarus 232 
albot.cli:IUS 232 
angularis 232 
annuWis232 
borealis 232 
clelandii 232 
cuncalUS 232 
dcnsus 233 
durissimus 233 
gilvus 233 
glaucoporus 233 
goss"NCileri 233 
gralfii 233 
hawaiensis 233 
intenextus 233 
koningsbergii 233 
lalistipiwus 233 
longinquus 233 
longosporus 233 
magnosporus 233 
malvenus 233 
mirnbilis233 
OOOIOSlUS 233 
olivaccus 233 
oronavus 234 
oronigcr 234 
ostricoloris 234 
pcrlevis 234 
pcu:hii234 
polyzonus 234 
pscudoaustralis 234 
pscudopelchii 234 
J1<ila234 
pusiUus 234 
reviviscens 234 
rhaponticus 234 
rhcicolor234 
roseotubulus 235 
sanfordii 235 
sanjanii 235 
sculpturatus 235 
scrulosus 235 
subtamaensis 235 
t.cppcrii 235 
yasudai 235 

Fomitopsis 
avellanae 233 
pscudopelchii 234 

FuJgensia 
bnlc:1cMa 421 
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subbracteat.a 421 
Fuligo 

cincrea433 
intcnnedia 433 
licenti433 
muscorum 433 
rufa433 
scpdca433 

Fusariwn 407-4 14 
sect. AnhrosporicUa410. 412 
sect. Elcgans410-41 3 
sect. Eupionnotes 4 10, 412 
sect. Liseola 409-414 
SCCL MartieUa 410,412,413 
sect. Roseum 410,412 
SCCL Spicarioidcs 410, 412 
sect Sporouichiella 410-412 
acuminatum 409 
arthrosporioidcs 413 
avcnaccum 41 3 
bullaiUm 410 
camptoceras 409. 412.413 
chJamydosporum 410412 

var. chlamydosporum 413 
var. fuscum 413 

dcccmceUulare 412 
monilifonne 411 
rlCOIXras 414 
nivale408 
pallidoroseum 409.412 

var. majus 4 13 
var. pallidoroscum 413 

pone 409, 411, 413 
proliferatum 4 14 
rcticularum 409 
saa:hari 414 
scmitectwn409 
sporotrichioidcs 410, 411 
stilboidcs 410.412 
subglutinans 414 
tricinctum 409, 411 .413 
ventricosum 409,410,414 
verticillioides 414 

Fuscidca 
cyathoidcs 421 
subfl1amentosa 16 

Fusisporium 408. 410 

Ganodcrma 35, 234 
annularis 234 
applanmum 233 
austrnJe 232-234 
formosanum 35 
fusco-pal1cns 233 
lucidum 35, 234 

mlcrosporum 35, 36·38, 40 
neurosporum 23S 
sc:ulptuntum 229, 235 

Gautieria 280 
gmvcolcns 277 

G<astrum 
fomicatum 109. 110, I IS 

Ger1achia 408 
Gibbcrclla 408 
Gigaspora 360 

gigaruca 360 
G1oeophyllum 

imponcns 235 
scpiarium 231 

Glomus 360 
Gomphillus 237 
Gorgoniceps 

kalmiae 331 
Grnphis 

afzcUi 421 
scripta421 

Gyalcctidium 237 
Gyalideopsis 237 
Gyocrffycl1a 94 

Hacmammma 
ercmacum 421 
pruinosum 421 , 426 
punjceum 421 

Halosphacria 
mcdiosctigcra 356 

Hanscnula 202 
Hclminthosporium 159 

euphortiac 159, 160 
Hcloticlla 

aurcococcinea 32.8 
He1otium 

herbanun 310 
Hcmitrichia 

calyculaia431 
ehrysospora 431 
clavata431 
imp::rialis431 
karstenii 431 
minor431 
serpula 431 

HeOOersonula 
toru1oidea 374 

Heppia 
acarosporoidcs 42 1 

J-lercospora 396 
Hetcrodea 

bcauglellolei 421 
muc.llcri421 

Hetcrodcrmia 
dendri tica 421 



japonica 421 
obscurata42 1 
spedosa42 1 

Hexagonia 229, 235 
angulata 235 
aua23S 
burthelli 235 
calignosa 235 
crassispor.t 235 
dcnnatiphora 235. 236 
fcrruginosa 235 
flavofusca 235 
hina 235. 236 
hydnoidcs 234 
lignosa 235 
lincrua23S 
mirabilis235 
murina 235 
olivacea 235 
pcainala 235 
scru posa 236 
smallii 236 
spcciooa 235 
tcnuis 235, 236 
umbrosa 236 
velutino-glabra 236 

Honrubia 94 
Hyaloliclla 

amcrican.190 
Hygrophorus 109, 11 0 
Hymcnoscyphus 

caudatus 305, 307 
cricac 37 1, 3n. 374,376 

Hypococnomyce 
australis42 1 
scalaris42 1 

Hypocrca 456 
hypo:c.ylon 456 

Hypocrclla 455 
hypoxylon 455456 

Hypogym nia 469. 471 , 474 
aus<crodcs 383 
australica 469 47 1. 475 
biUardicri 475 
dclavayi 469, 47 1, 473, 474 
critcromorphoidcs 469, 470, 475 
kosciuskoensis 475 
lugubris 473, 474 
var. compactior475 
var. lugubris 475 
var. sikl::imensis 474 
var. sublugubris 475 

mundata47S 
oroarctica 383. 389 
p«tinalula 469. 472 ,475 

physodcs 383 
pscudobittcriana 469. 472, 473, 475 
pulchriloba!a 421 , 475 
pulvcrata 422, 475 
subobocura 383, 388 
subphysodes 

var. austc rodioidcs 422, 475 
var. subphysodcs 422, 475 

lasma nlca 469. 470-472,475 
tubularis475 
turgidula 470. 472 , 475 
viuata4n.47S 
zcylanica 469. 4n474 

Hystcrangium 
brachyrhiza 109, 110, liS 

lncrucipulwn 344 
capitatwn 323 
sulphurcllum 34 1 

lnocybc 110 
Inonorus 230 

ochroporus 230 
lonomidolis 

rrondosa 305 
lschnodcnna 

albo-tcxtus 232 
lssatchcnk.ia 201 

J a ponogasler 71 , 73 
oohashl anus 71 

Kalmusla 396 
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Karoowia 177-182 , 183, 186·188. 191 
adhae.r ens 177-182 , 183, 184, 194 
adligans 177. 178, 182· 184. 185. 187. 

189, 194 
arquata 177, 178,182-184 
canymedea 177, 178, 182, 183, 185 , 

19S 
insipida ITI-179. 182, 185 -187, 192, 

195 
leploplaca 177. 178. 182, 184, 185 . 

186. 189, 192. 196 
microscopica 177. 178, 182. 186, 

187 , 196 
perspersa ITI-179. 182. 186, 187 . 196 
protocetrarica 177, 178.182, 187, 

188. 197 
ralla 177,178,182, 187·189,197 
salazfnlca 177, 178. 182, 188, 189 , 

195 
saxtti 177, 178. 180. 182. 184, 187, 

188. 190 . 191. 197 
sc itula 117, 178, 182, 190 . 19 1, 198 
splssa 117, 178, 180.1 82. 185. 190. 
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191. 198 
squamatlca 177, 182, 192 
subcha lybae iuns 177, 178, 18 1. 182, 

189. 191, 192. 198 

Laboulbcnia 163, 168 
coiffaitii 168 
cndogaca 168 
pcdiccUata 168 
reicheiae 163. 165, 167, 167 
speluncae 163, 166-168 

l.achnclla 
agrostina 318 
albolu~a 328 
bicolor 3 17. 321 
citrina 325. 326, 333 
phr.l.gmiticola 328 
solcnia 337 
subochracea 341 
tiliac317.347 
viridicoma 350 

LachncUula 
phragm iticola 328 

Lachnum 335, 337, 344, 350 
acruginosum 321 
albidoroseum 317.332 
bicolor 321, 344 
capitatum 317, 322,323.348 
clandcstinum 337 
clavis po rum 317, JJS 
crucircrum 317,341 
luteod iscum 317, 332.333,335 
myr lcaceum 317, 335,342 
sulphurc:llum 3 17,341.342,348 
thindii 341 

Lactarius 
barrowsii 11 0,115 

Lamprodcnna 
arcyrioncma 435 
columbinum 435 
scintillarn435 

Lasiotx:.lonium 332 
LocaJUa 

erysibc 422 
Lecanora 170, 172 

atrosulphurca 383, 389 
badia 383, 392 
bchringii 383, 392 
broccha 169·171, 175 
cacsiorubclla 422 

subsp. glaucomodcs 422 
campcstris 422 
comractula 383, 392 
cpibryon 169· 171, 173· 175, 383 
crythroslicta 426 

expallens422 
gcophila 383, 386, 388, 391 
intricata 383, 389 
leplcploca 185 
marginata 383 
muralis 177. 422 
pallida422 
parmelina 169, 171 
polytropa 383. 388·389 
rupicola 422 
sphacrospora 422 

Lccidea 
alcuroidcs IS 
atrobrunnea 383, 391 
aoofulva 390 
auri0Jlata383 
breviuscula 15 

var. brcviuscula IS 
var. glaucella 13 
var. phacobyssina 14 

caooumbrina 12 
congregans 16 
romigua 422 
oorallina 
var. schi7.ophytloides 15 
var. subcrustacea 15 
f. saxicola 14 

coronifonnis 16 
curatcllac 17 
emstiana 13 
glabriuscula 13 
glauca422 
lacta422 
Iatc:ritia426 
lcuoophyllina 17 
limitala422 
miradorcnsis 14 
multiflora 422, 426 
munda 12 
ochrokuca4 17, 422,426 
ochroJtantha 13 
parvi rolia 

f. subgranulosa 12 
planata 422 
porphyromelacna 14 
santcnsis 14 
schizophylloidcs 12 
silacta390 
spinulosa 13 
stylophora 17 
subvircsccns 13 
tcmplclOnii 422 
tha1criza 17 
varian.o; 422 

Lccidoma 
dcmissum 384, 387 



U:ciophysma 
fi nmartdcum 383, 386 

Lcnzitcs 
3CUL3 230, 235 
stcreoidcs 230 
vc.o;pacca 230, 235 

Lcpraria 
ncglccta 385, 386 

L<proloma 
mcmhranacca 422 

l..cp<ogium 
brcbissonii 422 
menziesii422 
phyllocarpum 422 

Lcptosphacria 205 . 208, 209 
BCUta209 
comuta 208 
rocniculac:ca 208 
focnicul i 208 
ladina 208, 209 
libanotis 208 
pimpinellae 205 , 206, 208. 209 
planiuscu1a 206 
silcris208 
sirnmon.-.ii 208 

Leptotrema 422. 437 
zollingcri 439, 444 

Lctrouitia 
domingcnsis 422 

Libartania 
lascrpilii 90 

Ua:a 
bifori s430 
dcnudcscens 430 
crcaoidcs 430 
klcistobolus 430 
minima430 
opcn;ulal3430 
pcdiceUata 430 
scyphoides 430 

Lichcnothclia 
scopularia 422 

Uchina 
minutissima 422. 426 

Lindbladia 
mbulina 430 

Lowcporus 
fusco-purpurcus 232, 235 
inflexibilis 233 
rosco.albus233 

L)W&ola 
conicum 430 
cpidcndrum 430 
ckiguwn430 
flavofuscum 431 

Macbridoola 
comca435 

Mamiania396 
Mclanops 

ferruginca 395 
Melogramma 396 
Mcnega7J.ia 

cacsiopruinosa 422 
platytrema422 

Mctatrichja 
vcsparium 431 

Microa.scus 
exscnus 211,213, 2 14,2 16 

Mkrocaliciwn 
convcrsum 422 

Microdochium 408, 411 
Microlynchus 238 
Microncctriella 408 
Microsp.1lha 238 
Microstoma 

noccosum 310 
var. macrosporum 310 

Micnxhclia 
micula422 

Midotis283 
hcinricheri 283 

Min iancora 85, 86 
alllsonl ensis 85, 86 ·89 

Miriquidica 
nigrolcprosa 383 

Moellerodiscus 303, 305, 306 
Mollisia 305, 334 
Mollisiella 

albidorosca 332 
Monochactia 287 

veneta 291, 293 
Monographclla 408 
Mucilago 

crustacea 433 
Mucor 121 
Mycocalicium 

albonigrum 422 
subtilc422 
victoriae422 

Mycoporum 
qucrcus422 

Mycotypha 121 
Myriogcnospora 455, 456 
Myriotrema437, 438, 441 

bahianum 440 
craterellum 437 , 438 
exlendens 437-439 
g.laucophacnwn 439 
immersum 440 
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luncnse 437-439 
mkrophthalmum 437, 440 
mlcrostomum 444 
myriotremoidcs 439 
permaculalum 437-439,440 
sembilanense 437, 440,441 
vlrlde 437, 440,441 

Mynnaecium 396 

Navisporus 
suJcatus 234 

Nectria408 
rigidiuscula 408 

Neofuscclia 
imiwrix 422 
incattal3422 
loxodcUa 422 
pulla 422 
vcnucclla 422 

NcophyiHs 
pachyphylla 16 

Nodularia 
balsamicola 349 

Nodulosphacria 
ladina208 

OceUularia 422. 437, 441,443-446 
auberianoides 437, 44S 
bakocnsis 437. 440-442 
bcr1ccleyana 445 
caledoniensis 439 
cubana44S 
derormis 437.441. 442 
eurychades 437. 442 
Ravomedullosa 437.442,443 
gentingensis 437. 442 .443 
globosa 444 
inexped ata 437,443, 444 
klnabalensls 437,443, 444 
mauritiana 445 
mciospcrma 442 
phacotropa 445 
pruinata 437, 445,446 
tubcrculala 437, 445 ,446 

Ochrokx:hia 
frig;da 384. 387 
grimmiac 384, 388 
pallcsccns 422 
parclla422 
pseudotanarea 4 22 
!>1.1b:u.hallina 422 
subpallcsccns 422 
upsalicnsis 384, 386. 388 

Oidiodcndron 371 
griscum 374 

rhodogcnurn 374 
Omphalina 

hudsoruana 385. 388 
Oospora 

venidllioides 414 
Oph;odo<hls 456 

g>duac 456 
hcnningsiana 456 
hypoxylon 456 

Ophiopanna 
vcntosa 383, 389 

Ortjlia 
cu rvalispora 306, 307 

Qrphn;ospora 
moriopsis 384 

Otidca 283. 300 
daliensis 297, 300 .301 

Pacdlomyccs 
vcnicillioidcs 4 11 

Pannaria 
clatior422 
pc:zizoidcs 383 
pilyrea422 
rubiginosa422 

Pannoparmelia 
angustata422 
wilsonii 422 

Paradiachcopsis 
aibr:ua433 

Paraparmelia 22, 28 
asuiaa 30 
brown1ici 22. 23 
mongacnsis 31 
olivetorica 30 
rupicola401 
sammyii 422, 426 
sargcntii 422. 426 
subtropica 24 

Pannclia 2 1. 28, 29. 32. 178. 187 
sea. Xanthopannclia 42, 43 
subscct. Endococrulea 42, 43 
adhacrcns 26, 182 
adligans 26. 184 
alcurilica41 
alp;cola 383 
araucariarum 29 
:uquata184 
astricta 30 
bouly-dc-lcsdai ni i 42.43 
bunncisaeri 30 
ccntri ruga41 
condyloidcs 28 
conspcrsa 29 
dclavayi 473 
disjuncta 383, 388 



distincta 4143 
f . bouJy-de-Jcsdainii 42 
f. subcongrucns 42 

dwaasbergensis 21. 22, 24, 25 
cncrustans 187 
evernica 2 1, 29 
rausta 31 
navobrunnca 42. 43 
ganymodea 185 
incurva 41. 383. 389 
infumata 383,391 
inops 21. 22 -25 
iru:ignis 31 
insipida 185 
interrupta 182 
lcp<oplaca 185 
lyrigera 2 1, 24-27 
mongacnsis 31 
nimbicola 32 
omphalodcs 383 
pcctinatula472 
pcn;pcn;a 187 
princeps 32 
prolat.a 22 
pudcns 28 
rallo 189 
rubropustulata 21, 29 
saxatilis 384 
saxcti 190 
scitula 190 
scpar.ua 41 
scw-maritima 190 
sigil1al233 
sitiens 21, 26-28 
spissa 190 
squamariaefonnis 190 
squamari3L3 32 
squamatica 192 
subccnlrifuga 41 
subcongruens 42, 43 

var. bouly-dc-lcsdainii 42 
sulcata 384, 392 
tamillum 26 
thamnolica 32 
tonula 22 
U'OChythallina 32 
vandcrbylii 22 
xanthomelanoidcs 24 

Pannclina 
conJabrosa 422 
endolcuca 422 
labrosa423 
qucrtina423 

P:mncmaria 
microspora 423 

Panno<n:ma 
breviciliatum 400, 401 
chinensc:: 423 
coopcri 423 
dcmcthylmicrophyUinicum 30 
dilatatum423 
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pracsorcdiosum 423 
pseudobreviciliatum 399, 400-402 
reticulatum 423 
subrugatum 423 
subsumptum 423 
tinctorum 423 
vartakii401 

P81CUaria 
aureococcinea 328. 330 

Pcccania 423 
Pcltigcra 388 

didactyl• 384. 388 
dolichortUza 423 
lcpidophora 384. 387 
lcucophlebia 384, 388 
malacea384 
ncckcti 384, 388 
rufcsccns 384, 388 
spuria 

var. crumpcns 423 
PciiUia 

australiensis 423 
cuploca 423 
omphaliz.a 423 
placodizms 423 

Penicillium 216 
PcrenrUporia 233 

clclandii 232 
malvena 229, 233 
oephropora 234 
uuncatoSpOra 233 

Ptrichaena 
chrysospcnna 431 
corticalis431 
dc:pressa431 
minor431 
vc.nnicularis 432 

Pcrrotia 328. 331 
di stincta 317 , 327, 328 , 348 
nammea328 
phragmitioola 317,328. 330 
populina 328, 330 

Pcnusaria 
dactyli no 384, 386, 387 
Havicans 423 
hymcnca423 
lcioplaca423 
Jeioplacclla 423 
oculata 169,384 



502 

pcnusa423 
pustulata 423 

Pcstalolia 287, 291 
comi 291, 293 
cupyrena 287 
gastrolobi 287 . 289 
vcncla 287,291,293,295 

Pcstaloliopsis 287. 29 1 
bcsscyi 29 1 
cilrina291 
eupyrena 287, 289, 29 1 
gastrolobi 289. 29 1,293 
maculans 287 

Pl:zicuJa 
kalmiac 331 

Ptzi7.a318 
agrostina 317, 318. 320. 321 
albotcstacca 320. 321 
bic:olor 347 
capitat.a 323 
ccphalotricha 324 
chnmaclcomina 324 
coprinaria 65 
crucifcra 34 I, 345 
distincta 328 
cupmorii 340 
grcvillei 349. 350 
hyppooopra 65 
kalmiae 331 
longipila 3 17, 33 1, 332 
lutcodisca 332. 335 
myricacca 335-336 
paraphysata 335 
rubra 67 
saccardiana 306-308 
solcnia 337 
S~crcicola 325 
subochracca 340 
sulphurella 34 1, 345 
Liliae 347, 349 
turbinulata 326 
urticina 317.349.350 
\'iridicoma 350 

Pc7j7.clla 
albidorosca 332 
cricae 371 

Phacocollybia 127, 128 , 137. 145. 146, 148 
sect. Microsporac 146 
sect Phaeoc:ollybia 146 
sect. Radicatac 146 
sect Subaucnuata 146 
sect Vcrsicolores 146 
arduennensis 127. 133. 136- 138. 142. 

146, 148 
attenuata 13 1, 146, 148 

subsp. mexicana 148 
califomica 127, 132, 141, 143. 146. 148 
christinac 127. 131, 140. 14 1. 143, 145. 

146, 148 
cidaris 132, 138, 140 
fallax 128, 146, 148 
hilaris 127, 136, 138-140, 142, 146, 148 
kauffmanii 127, 128, 141 , 143-146, 148 
lal ispora 127, 128 , 130, 131. 143. 145 

146, 148 
lugubris 146 . 148 
marlinicensis 127, 130, 131, 133. 

145, 146, 148 
mcxicana 145. 146, 148 
ncosimilis 145, 146, 148 
oligoporpa 127, 139. 142 , 143, 145, 146, 

148 
piccac 131 
procera 135 
rndicam 138 
similis 131.143 
slngeril 127, 133. 134 , 135, 144-146, 

148 
spoliata 146. 148 
subarducnncnsis 138 

Phacogrnphina 423 
Phacograp!tis 423 
Phacophyscia 

cndococcinoidcs 423 
orbicularis 423 
sciastra 384 

Phacotrema 423, 437 
Phcllinus 232, 233 

conchatus 233 
fastuo.o;us 233 
gilvus 233 
hllhnclii 233 
igniarius 232 
lintcus 234 
noxius 235 
pachyph]oeus 234 
pusi llus 229, 234 
rhabarbarinus 235 
rimosus 235 
robustus 234. 235 
sanfordii 235 
scncx 233 
serulosus 235 
sublamaensis 229. 235 

Phialophora 310 
Phoma 205. 209 
Phyll3chora 

k.almi3C 331 
Phyllopsora 1-4, 6. 10- 12. IS. 17. 18 

albicanc; 14 
alcuroidcs 15 



brachyspora 15 
brc:viuscu1a 2, 15 

var. glaucella 13 
var. phaeobyssina 14 

bucureri 
var. &lauca 12 
var. munda 12 , IS 

canoumbrina 12 
cincrclla 13 

f. viresccns 14 
compaginata 18 
congregans 16 
cornllina 

var. glaucella 13 
var. ochroxantha 13 
var. phaeobyssina 14 
var. santensis 14 
var. schizophylloidcs 15 
var. subcrustacca IS 

coroni form is 16 
CrypiOCarpa 16 
curateUae 17 
emstiana 13 
fonnosana 14 
glabriuscula 13 
jareircnsis 8 
lcprosa 16 
longispora 18 
mart.inii 14 
mclanocarpa 16 
mclanoglauca 12 
microphyllina 6 
minor IS 
miradorcnsis 14 
munda 12 
ochroxantha 13 
parvifolia4 
var. breviuscula 15 
var. glauca 12 
var. subgranulosa 12 

pcn.cxta6 
polydactyla 13 
porphyromclacna 14 
pynhJmclaena 17 
santcnsis 14 
schi1.ophylloides 12, 15 
spinulosa 13 
stcnospenna 6 
stenospora8 
Slylophorn 17 
subcorallina 16 
subcrustacea 15 
subtilamemosa 16 
subvirescens 13 
lhalcri1..a 17 

wellingtonii 16 
PhysaJosporina 396 
Physarella 

oblonga 433 
Physarum 

alpinwn 433 
bclhclii 433 
bivalve433 
bogoricnsc 433 
brunnoolum 433 
cincrcum433 
citrinwn433 
compresswn 433 
contcxtum 433 
cratcrifonne 433 
dccipicns 433 
didenna 433 
didennoidc:s 433 
navicomum 433 
galbcum 433 
gJobulirerum 433 
gyrosum 433 
javanicum 433 
lateritium 433 
lcucopus 433 
lcucophacwn 433 
listcri434 
lutcolum 434 
mcgalosporum 434 
mcUcum434 
nicaragcnsc 434 
notabilc434 
nucleatum 434 
nutans 434 
oblatum 434 
ovisporum 434 
pcnctra1c434 
pczizoidcwn 434 
polyccphalwn 434 
piittacinum 434 
pusiUum 434 
puniceum 434 
rigidum 434 
roscum 434 
sessile434 
scrpula 434 
stcllatum434 
suaminipcs 434 
sulphurcwn 434 
tcncrum 434 
vcmum 434 
viresccns 434 
viridc434 

Physcia 390 
aipolia423 
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alba423 
albicans423 
cacsia 384, 39().392, 423 
dubia 384,391,392 
stcUaris423 
tribacia423 
virclla423 

Physcidia 2, II 
endococcinca 6, 10 
squam u1osa 11 
wrighlii I I 

Physconia 
muscigena 384. 388 
puJverulcnLa 423 

Phytophlhora 243, 244, 249, 256, 450, 45 1 
allii 244, 256, 274 
cinnamorni 248 
coloca.~ac 243 
cryptogea 248 
fonnosana 244 . 256, 270 
gonapodyides 450, 451 
infestam: 248 
Iycopersici 244, 256. 270 
metongenac 244, 256. 263, 274 
nicotianac 243·246, 248·257. 263,264. 

266, 273, 274, 276 . 
var. nicotianae 244, 245, 250-252. 254-
256 
var. parasitica 244 , 245 , 25 I , 252, 254. 
256,257 , 267 
f. sp. nicotianac 257 
r. sp. parasitica 257 

palmivora 263 
parasitica 243-246,248, 250-252,254. 

256, 257, 263, 264. 266. 267, 269-275 
var. macrospora 275 
var. niccxianac 244.245,257,275 
var. pipcrina 244, 256. 269. 275 
var. rhci 244, 267, 274, 275 
var. sesami 257,27 1 
r. sp. nicotianac 257 
{rank?) macrospora 2.56, 274 
(rank?) microspora 256, 267 

ricini 244, 256, 270 
tabacci 244, 263, 267 
tcrrcsnis 244, 256, 263, 274, 275 
undulata 449-451 

Pichi a 201.202 
acaciac 203 
bcsscyi 203 
ca<ruUac203 
guilliennondii 203 
haplophila 203 
inositovora 203 
media203 

mex.icana 203 
nakaz.awac: 203 
scgobiensis 203 
spattinac203 
stipitis204 

Pip<oporus 
bcrulinus 231 

Pisolithus 
tinclorius 4TI-480 

Pithoascus 
exscrtus 211 

Placopsis 
perugosa423 

Placynlhium 
aspc:reUum 384 

Plcctosphacrella 408 
Pleurotrema 

pyrcnu1oidcs 423 
Polyporus 

alvcolaris 232 
cratereUus232 
lucidus 234 
phllippincnsis 232 
rcnuiculus 232 

Polysporina 
simplex 423 

Pomcyphus 
licheneUoides 423, 427 

Porpidia 
macnxarpa 423 
p:scudomelinodcs 384, 389 
turgescc:ns29 

Pmtopannelia 177 
Pror.oparmcliopsis 177 
Pseudephcbe 

minuscula 384, 388-39 1 
pubesccns384 

Pseudoch1orcUa 2. 18 
Pscudocypllcllaria 

aura.ta423 
billardicrei 423 
crocata423 
nc:gJcaa423 
richardii 423 

Pscudoravolus 
cucullarus 235 

Pscudorusarium 409.4 10 
Pscudopannclia 41 
Psilocybe 

bandcrillensis 134 
xaJ apcnsi s 134 

Psiloparmelia 41 , 42.44 
a rhlzlnosa 4 1, 43 , 44 
di s lincla 41. 42 , 44 

Psorn 
bn:viusrula 15 



compaginata 18 
crcnala 16 
dccipiens 423 
cmstiana 13 
parvifolia 

var. subgranulosa 12 
polydactyla 13 
rubifonnis 384 

Psorclla I, 2, 6 
cognata6 
dclusa 6 
jancirensis 6. 8 
leplospcnna 6 
lcucophyllina 6, 17 
pannarioidcs 6 
psorina 6 
spruccana 6 
tryp«>phyU;na 6 

Psoroma 
hypnorum 383, 387, 388, 392 
sphinctrinum 423 

Psoromidium 
alcuroidcs 15, 16 
wcUingtonii 16 

Punctclia 400 
colombiana 400. 401 
hypolcucitcs 400 
jujensis 399 • 400, 402 
microstiaa400 
ncbulaLa 400 
negata400 
novozclandica 400 
scmansiana 403 
subalbicans 400, 423 
subrudecta 423 

Pyrofomes 
pcrtevis 234 

Pythiomorpha 449-45 1 
gonapodyKies 450, 451 
undulata 449, 450 

Pylh; um 244. 249. 450 
dclicnsc 249 
undulatum 449, 450 
var. litorale 449 

Pyxine 
coccifcra 423 
cooocs 423 
pcuicola 423 
subcincrca 423 

Ramalca 
coch1cal3 423 

Ramalina 
australiensis 423 
canaricnsis424 

cclastri 
subsp. cclastri 424 
subsp. ovalis 424 

fissa 424 
glauccscens 424 
in nata 
subsp. australis 424 

subfraxinca 
var. norstictica 424 
var. subrraxinca 424 

Rhizocarpon 390 
gcminatum 334.388, 391 
gcograph;cum 384, 388, 424 
grandc384 
polycaipOO 424 
pusiUum 384 
rermcri 384. 390 
tinei424 

Rlrizoplaca 
mclanophthalma 383, 392 
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Rhi1.opogon 116 
eUc03C 107. 109·1 II 
pachydcnnus 109, 110, 11 5 
pinyonensi s 107,109-1 11. liS 

Rhi1..0pus2 16 
Rhodotorula 405 , 406 

buftonll 406 
dulciamini s 406 
rutroncnsls 406 
lignophila 406 
nolhofagl 406 

Rhynchostoma 396 
Rinodina 

bischorfii 424 
roscida 384 
lhiomcla424 
turfacea 384, 388 

Rinodinella 
halophila424 

Rocclla 
momagnci 424 

Russula 45, 52. SS 
subsect. Amocninac 52 
subscct. Cyanoxanthinac: 60 
subscct. Fistulosinac 54. 59 
subsccL Guayarenses 45. 52. 54 
subscct. Me~achmmaticac 52 
subscct. Mimeticinae SS, 60 
subscct. Nigricantinac 59 
subscct Pclliculariac 45, 59 
subsecl. Pluviales SS. 56, 59 
~-ubscct . Radicamcs 59 
amnicola 60 
al r ov inosa 55, 59 , 61, 62 
binganensis 53 
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cyanoxanlha 60 
echinospora 52 
guayarcnsis 45 , 47-52 
he1erochroa 55 , 56. 59. 60 
lamprocystldla ta 46 • 50-52 
lcgwninosarum 55. 56. 59. 61.62 
lutcopulvcrulcnta 53 
mct.achromatica 
subsp. notolcuca 53 

mimetica 55, 59-62 
nanella 57. 59·60 
obtusopunctata 55 . 56 . 51. 61.62 
pluvialisS9 
radicans 57,59 
rosacea 110, 117 
tawai52 

Saccharomyces 
farinosus 203 

Saroog)'lC 
clavus 424 
privigna424 
regularis424 

Scalcnomyccsl68 
endogacus 168 

Scutcllinia 67 
abundans 310 
kerguelensis 308 

Sculellospora 219,224,357. 360 
biornata 219, 220-225 
calospora 22S 
hc~erogama 225 
nigra 360 
scutata 357 • 358, 360. 361 
vcrrucosa 360 

Scytalidium 372, 374, 376 
fulvum 376 
lignicola 374 
vacclnll 37 1, 372 ·374, 376 

ScimatosJX>riopsis 101. 102 
Scimatosporium 101 
Seiridium 287,293 

comi 287 , 293 
ve nelum 287, 293 .295 

Sipt1Uia 
coriacea424 

Siplonana 
paradoxum 424 

Smardaca 
protca 308, 309 

Solcnopezia 
solenia 317, 337, 338, 340. 348 

Solcnopeziza 
aureococcinea 328. 330 

Solcnopsora 

vuJturicnsis 424 
Solorina 

bispora 384 
crocca 384 

Sorosporium 
catharticum 153. 15.5 

Sphacctia 456. 458. 464 
scgctum 456, 458 
typllina4S6 
(rank?) acruginosa 456 

Sphacdotl-cca 
guaranitica ISS 
rhei 153. 156 
titovii 153. 156 

Sphaerophorus 
fragilis384 
globosus 384. 388 

Sporastatia 389 
ICSiudinca 382, 388·39 1 

Sporisorium 
c.athart lcu m 153, I SS 
guaran ilic um 153, ISS 

Squamacl dla I, 3, 6, 8, 10. II 
janeirtnsis 4 , 6, 8 

var. endococclnea 10 
Squamaria 

intcnu pta 182 
Stcmonitis 

axifcra 435 
navogcnita 435 
fusca 435 
herbatica435 
hyperopta 435 
microspcnna 435 
nigrescens 435 
pallida435 
smillUi 435 
splendens 435 
trechispora 435 
uvifcra 435 
virginiensis 435 

Stcrcocaulon 
a1pinum 384. 387 
arcnarium 384, 387 
oonicatulum 424 
rivulorum384 

Synalissa 
symphorea 424 

S1.cz.awinskia 238 

Tcloschisacs 
chrysopthaJmus 424 
sicbcrianus 424 

Tcphromcla 
atra424 

ThalJoidima 



jancirensis 8 
leucophyiJinum 17 

Thamnolia 
vcrmicularis 385, 386 

Thclotrema 437, 446 
aubcrianoidcs 445 
eurychades 442 
fissuralum 437, 445 . 446 
lcpadinum 424 
microphthalmum 440 
verruculosum 437.446, 447 

Thysanothccium 
hookcri 424 
scutcUa1um 417, 424 

TiUcda 156 
rhci 153. 155. 156 

Tonini a 
austraJicnsis 424 
cacrulconigricans 424 
cumullata424 

Torulopsis 
bufronii 406 

Tr.unctes231 
brcsadolae 23 1 
elcgans 230. 231 
lactinca 23 1 
ljubarskyii 23 1 
radiata 231 
sinensis 229, 231 
viUosa 232 

Trapc.lia 
coaraata 424 
moorcana 424 

Trapcliopsis 
congrcgans 16 
granulosa 385 

Tremolccia 
atr.Ua 383. 389. 390 

Tricharia 237 
Tricharina 313, 316 

ascophanoides 313. 314 
gi lva 309 

Trichia 
botrytis 432 
contorta432 
dccipicns 432 
favoginca 432 
norifonnis 432 
lutcscct\';432 
scabn432 
subfusca 432 
varia432 
vcrrucosa 432 

Trithocladium 353. 356 
achrasporum 353. 356 

angellcum 353 -356 
Trichopeziu 320, 32 I 

agrostina 318,319 
albotestacea 320 
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var. agrosllna 317, 318.320.322 
capitata 323 
distinaa328 
kalmiac317,331 
lcuoophaca 317, 321 
myricacea 336, 337 
relicina 317 
subochracca 340 
sulphun:a 320 
tiliac347 
viridiooma 350 

TrichopezizcUa 332 
relicina 332 

Trichophaea 300. 302, 310 
abundans 310 
gn:garia 

r. grcgaria 309 
p1111idibrunnea 297, 300,301 

Tricladium94 
Trinacriwn 90 
Tubifcra 

casparyi 431 
fenuginosa 431 
microspcnna 43 1 

Tuburcinia 
miyabcana 157 
polygonati 157 

Typhodium 4SS, 456 

Umbilicaria389 
arctica 385 
cylindrica 385, 389 
dccussata 385. 390. 391 
hyperborea 385. 388-390 
lyngci 385, 389 
polyphyUa 424 
proboscidea 385, 388 
tom:facta 385, 389 
virginis385 

Urocystis 156, 157 
miyabcana 153, 156. 157 
ncvodovskyt 153, 156 
polygooati 153, 156. 157 
ungcri 157 

Usnea 
angulosa 424 
arida424 
ccr.uina424 
consimUis 424 
inennis 424 
pulvinata 417. 424 
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scabrida 424 
toruJosa 424 
xanthopoga 424 

Usti1ago 
guaranitica 153, 155 
h.wii 153, 155-157 
ixiolirii 153, 156, 157 
pcnniseti 155 

Valsa 396 
Verrucaria 

calcl<;cda424 
maura424 
sphioct.rina 424 

Verticilliwn 
vcrticillioidcs 41 I 

Wilcoxina 316 
Williopsis 202 
Wynnca 283 

Xanthoconium 75 , 76, 78, 81 
affine 75-81 

var. maculosum 75-79, 81 
morualtocnsis 75, n -8 1 
monlanum 75, 76, 78, 80, 81 

Xanthopannclia28,41.42, 177.178.184. 
187. 192 

adhacn::ns 182 
altcnwa424 
amplexula 424 
antleriformis 424 
arapilensis424 
australasica424 
bclla!Uia424 
burmcistcri30 
ctxx.lii424 
color.1ta 178 
concomilans 424 
congcnis 425 
congesta 425 
constipata42S 
cravenii 425 
dayiana425 
dicho!:oma425 
dighironnis 425 
di.ssitifolia 425 
dislincta 41, 42 
dCXUlCri 425 
eilifii425 
elixii425 
cncrustans 187 
everardcnsis 425 
cvemica 29 
cx.illima425 

fllarszkyana 425 
filsonii 425 
navescc:ntircagens 425 
navobrunnea. 42 
flindcrsiana 425 
fumigaJ.a425 
furcata 425 
gerhardii 425 
glan:osa 425 
globulifcra 425 
gongy1odcs 425 
hypolcia 425 
incerta425 
inconspicua 26 
incrustata 425 
intcnupta 182 
isidiigera 425 
isidiosa 425 
lteraJensis tn 
linoola425 
louisii 425 
mctaclystoidcs 425 
mexicana 425 
molliuscula 425 
mougeotii lTI 
mougeotina425 
nana425 
nashii 425 
ncorimalis 425 
neotinctina 425 
norprnegn:ms 425 
norpumila 425 
rowa425 
oleosa425 
parvoclystoides 425 
parvoinccrta 425 
pertinax42S 
pracgn3n'l425 
prodomokosii 425 
fAU11il3425 
pustuliza425 
n::manens 425 
rep<ans425 
rubropuSiul:ua 29 
rupestris425 
scabrosa 425 
subcrustacca 425 
subdistorta 425 
:;ubnuda 425 
substrigosa 425 
succcdans 426 
taractica426 
tasmanica 426 
legela426 
terrestris 426 
vcrsicolor426 



wcbcri 426 
willisii426 
xanthometacna 184, 426 
xanthosorediata 426 

Xanthoria 
caodclaria 385, 392 
var. lac:iniosa 426 

clcgans 385,390, 391 
ligulala426 
parictina426 
sorcdiata 385. 392 

Xcrcmedulla 
leptospora 302 
querclcola 297, 302 -304 
tomentulosa 302 

Yamadazyma 201, 202 ,204 
acaciae 203 

besseyl 203 
castillae 203 
farlnosa 203 
guilliermondii 203 
haplophlla 203 
inositovora 203 
media 203 
mexicana 203 
nakazawae 203 
ohmeri 203 
philoa:aea 202 
scolyll 203 
seaobiensis 203 
spartlnae 203 
stipitis 204 

Zclkova 234 
ac:uminau234 
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ERRATA, VOLUME TWENTY-FOUR 

Page 2 tine 18 for Gymnascoideus r<ad Gymnoascoidetu 
8 19 for Neoxenophylla read Neoxenophila 

13 33 for Gymnoascella read Gymnascella 
82 4 for Gymnascoideus read Gymnoascoidew 

138 41 for srercorarius read srercoraria 
190 28 for Narashimella read Narasimhella 

28 for 1966 read 1965 
29 for 20: read 19: 

208 5 for 20: read 19: 

ERRATUM, VOLUME TWENTY-SIX 

Pages 120 and 121 were reversed; the tndex to Taxa reflects the correct pagination. 

ERRATUM, VOLUME THIRTY-TWO 

Page 64 Line 3 1 for mitschkei read nitschkei 
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ERRATA 

The guest co-ed itors of MYCOT AXON 34( 1) wi sh to co rrect some editoria l 
oversights. These oversights we re the responsibili ty of the guest co-ed itors an d NOT 
the f:IUII of the respec ti ve au thors. 

' On p. 262, lines 30-32 should read: 

A;:B#: Clamp connec tions at most septa . 
A•B•: False clamps :u most septa . 
A• O#, or A• D•: Simple septa throughout . 

' On p. 273. to be inse rted under Lnrlllrius.: 

L. man:an ita~ Me th vc n. Mycologia 77: 475. 1985. CALJFORNIA . Mendocino Co.: 
Jackson State Forest, under Arcrostaphylos, 21 Nov 1982, Desjardin 1775. 

L. riparius Methven. Mycolog ia 77: 476. 1985. CA LIFORNIA. El Dorado Co.: Audrin n 
Lake, unde r Abies, Alnus , and Salix, 3 Oct 1982, Meth..,en /715 . 

L. scrobiculnlllS va r. momanus Met hven. Mycolog ia 77: 478. 1985. CALI FORNI A. El 
Dorado Co.: Audrian L3ke , under Abies and Pinus. 3 Oct 1982, Methven 1716. 

' On p. 273, 10 be inse rted unde r Ln-ci11um: 

L. arbwico fa Thiers , Calif. Mushroo ms: A field guide 10 lhe boleles, 126. 1975. CA LI­
FORNIA. Nevada Co.: near Nevada City. sca llered 10 gregarious under mad rone, 
II Nov 1972, Th iers 105 14 . 

' On p. 276, 10 be inserted between lines 27 :1nd 28: 

Lepiota thiers1i Sundberg. Myco taxo n ( lh is issue) 1989. 
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