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NOTES ON 
CORTICIACEAE (BASIDIOMYCETES) VI 

Rogersella eburnea nov. spec . 

KURT HJORTSTAI1 

MAlaregatan 12 
S- qql 00 AlingsAs, Sweden 

and 

EVEN H0GHOLEN 

N- 23q0 L~ten, Norway 

SUMMARY 

A new species, Rogersella eburnea is described and illust­
rated from material collected in Canada by K. H. Harrison. 
Additional collections are known from U. S.A . (Tennessee), 
Norway, and Sweden. 

ROGERSELLA EBURNEA HJ ortst. & H0gholen nov . spec . 

Fruct 1f1cat1o resupinata, ef fusa, adnata, confluens, mem­
branacea, subceracea, durescens, c1rc1ter 100- 150 urn eras­
sa , incrassata; hymenlo leve; colore candldo vel eburneo. 
Systemate hyphali monomitico; hyphis basalibus plus minusve 
crass1tun1cat1s, facile obse rvatls, rectls vel allquantum 
flexuosis, uniformibus, 2 . 5(3) um latis, fibulatis; hyphis 
subhymen1al1bus plus minusve 1nd1st1nctis, tenuitunicatls , 
fibulatis . Cystidils fere ampulliformibus, plerumque eapi­
tatis , tenuitunicatls, 30-40 x 5 urn. Basld11s terminallbus, 
subelavatis, eonst r ietis, 20- 25 x 5 um, q_ sterigmatlbus . 
Spo rts suballantoidels vel renlformibus, 6 x 2 . 5 um, non 
amyloidels. 
Holotypus : Canada. Ravine, Kentville, N.S., on rotten Tsuga 
sp. 193q-09-0l K. A. Harrison DAOM 5q88. 
Isotypus: a portion of the holotype l n GB . 
Paratypi: Canada . Beren's River, on Junlperus sp ., 1935- 08 -
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0 ~ 0 
b ~ 

Roge r se l la eburnea a) section through the frultbody 
b) spo res c) basidia d) cystidia e) s ubicular hyphae -
Co ll . K. A. Ha r rison 1934 . 09 . 01 DAOM 5488 . Holotypus . 
Dr awing by John Eriksson . 
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02 G. R. Bisby DAOM 580~. U.S.A . Tennessee. Great Smokey 
Mts . Nat. Park. Gatlinburg, Cherokee Orchard, on conife­
rous wood, L. Ryvarden 1~218 0 . Ontario, Brant Co , N of 
Scotland, on conifer, 1937- 06- 27 R. F . Cain . Norway . Hed­
mark, Ringsaker, Havik NN87.63, on decidous wood, 1977- 10-
08 Even H0gholen 770/77 0. Oppland PN 11, 0stre Toten, Fug­
letje rn north of Hersj0en, on Picea abies, 197 1-08- 03 L. 
Ryvarden 7625 0 . Sweden . vaste rgBtland, HAlanda par., NE 
of the farmstead Grandalen , on coniferous wood, 1970- 09- 03 
K. HJortstam 3~30/b GB. 

Fru1tbody resupinate, ef(use, adnate, confluent , more or 
l ess membranaceous, about 100- 150 urn thick , subceraceous, 
thickening and becoming firm with age, hymenium smooth , 
white to ivory white . Hyphal system monomitic. Basal hy­
phae somewhat thick- walled, generally easily observed , 
st raight or somewhat flexuose , uniform, 2 . 5(3) um wide . 
Subhymenial hyphae mo r e indistinct, slightly gelatinized, 
irregular, thin- walled. All hyphae with clamps . Cystid ia 
rather well differentiated, arising from the subhymenial 
layer, usually more or less flaskshaped, in most cases ca­
pitate, subcapitate or obtuse, thin- wal led , 30( -~0 x 5 urn . 
Basidia terminal, subclavate , slightly constricted, with 
walls at fi r st thin then slightly thickened, about 20- 25 x 
5 urn, with ~ sterigmata. Spo r es suballantoid or reniform 
(Snell & Dick 197 1 pl . 13) , rarely ellipsoid, thin- walled, 
cyanophilous reaction not observed, usually 6 x 2 . 5 urn, 
not amyloid. 
Habitat and distribution . Growing on t r unks and branches, 
preferably of coniferous trees, only once recorded on de­
ciduous wood . Its ecology seems to be quite different from 
R. sambuci which is more frequent in mixed wood- lands, with 
predominating deciduous trees, while R. eburnea as fa r as 
known, prefer humid con iferous forest, 1n more or less con­
tinental areas. 
In aspect of its known distribution the species is wide­
spr ead in the no rth temperate region but obviously a rare 
species. 

Remarks . The genus Rogersella was described by Liberta and 
Navas (1978) and comprises two species, R. asperula, which 
is the type species and R. sambuci, and is evidently a sa­
tellite genus to Hyphoderma . At least R. sambuci has also 
similarity of some species in Hyphodontia, see Eriksson 
and Ryvarden (1976 p . 577) . 
The new species R. eburnea resembles both R. asperula and 
R. sambuci, preferably in its white fructification and in 
having the same kind of cyst1d1a, which in most cases are 
capitate. Furthermore, the hypha! texture and the appear­
ance of the individual hyphae is no doubt very similar. 
The basal hyphae are for example distinctly observed and 
slightly thickened , while the subhymenial ones are more 
or less indistinct and usually slightly conglutinated. The 
spore- walls a re, however, thin- walled in R. eburnea and no 
cyanophilous reaction ls observed . In R. asperula as well 
as in sambuc1 the spore- walls may be weakl y thicke ned and 
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a slight reaction in Cotton blue is usually obse rved. 
To the naked eye the new species reminds very much of Phle­
bia romellii (Litsch.) Parm . but this species has na rrower 
spores and a dense hyphal texture. 

Key to the species of Rogersella. 

Hymenium fa rinose, reticulate , verruculose to 
odont1o1d , spo res aspe rulate . . . . . .. ... ... . R. asperula 
Hymenium usual l y completely smooth, seldom 
tuberculate, spores smooth . . .. . ....... ... . . . . ... ... . 2 

2 Spores suballantoid to reniform •..• .• ..... .• R. eburnea 
2 Spores ellipsoid , in some collections va r iable 

and becoming cylindrical •• • . • . ..• ... • •.•• •• • R. sambuci 
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STUDIES IN 
TROPICAL CORTICIACEAE (BASIDIOMYCETES) 

KURT HJORTSTAM 

MAlaregatan 12 
S- ~~100 Alings!s , Sweden 

and 

LEIF RYVARDEN 

Botanical Labo r atory 
Unive rsity of Oslo 

P. O.Box 10~5, Blindern 
Oslo 3, Norway 

SUMMARY 

The types of 13 tropical Corticiums have been studied and 
their generic affinities a r e discussed . The genus Dend r o­
dontia is described based on Gr andinia bicolor Talbot. New 
comb inatio ns are proposed in Brev l cell1c 1um, DendrodontiaJ 
Hyphoderma, In t extomyces, Mycoaciella, Phlebiopsis, Phle­
bia, Radulodon and Scytinostromella . 

One of us (Ryvarden) has made three excu rsions in Africa 
and besides polypores also numerous co rt icoid fungi were 
collected . We have now sta rted to study these collections . 
Many tropical fungi a r e cosmopolitan in their dist ribution, 
and thus it i s necessary to consider descriptions from all 
parts of t he world . The results from some type studies are 
reported here in the first, or what we hope will be a long 
series of papers concerning tropical corticoid fungi. 

BREVICELLICIUM MELLINUM (Bres . ) Hjortst . & Ryv. Fig . 1 . 
nov. comb. Basionym : Co rticium mellinum Bres., Ann. rnycol . 
18: ~7' 1920 . 
Nomenclatural type: Brazil. Rick ~3~. (S) . ! 

Frultbody resupinate , effuse , loosely adnate, pellicular to 
membranaceous (athelioid), cream to ochraceous (p robably 
only with age), subic~lum byssoid, paler than the hymenium, 
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c 

Fig . 1 . Brevicellicium mellinum a) sections through the 
fruitbody b) basidia c) hyphae from the subiculum 
d) spo r es. Fr om the type . 
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margin not determinable . 
Hyphal system monomitic . Basal hyphae straight and unifo rm, 
anastomosing, thin- walled , 2 . 5 -3( - ~) urn wide , wi th clamps . 
Subhymenial hyphae wid ened , s omewhat isodiamet ric , ~ -6( -8 ) 
urn wide and wi th relatively small clamps. Cystidia lacking . 
Basidia terminal , clavate t o subcylindrical, slightly con­
stricted , with fou r ste r igmata, 15- 20 x ~ - ~ . 5( -5) urn . 
Spo res thin o r with somewhat thickened walls, in phase- con­
t r ast microscope metachroic ( red in Cotton- blue) but with 
walls non or weakly cyanophilous, usually more o r less ob­
lique, 3( - q) x 2 . 5( - 3) urn, non- amyloid . 
Remarks. This may be a somewhat difficult species to r ecog­
nize as it i s rather similar t o other species i n Corticia­
ceae e . g . Leptospo romyces ovoideus and Trechispora bvssi­
nella which both are more o r l ess pellicular, non cystidia­
te, and have narrow and straight basal hy phae and small 
spores . Chiefly, B. mel l inum is rather well- marked by the 
isodiametric subhymenial hyphae and the small oblique 
spores. 
Brevicellicium exile has about the same s pore morphology 
but t he spo r es are larger, in most cases 5- 6 x 3 . 5-~ urn. 
The hymenium is also less pel l i cula r and without dist inc t 
subiculum. 

Fig . 2 . 
CORTICIUM SUBOCHRACEUM Bres . , Hedwigia 35: 290 , 1896 . 

Nomenclatural type: Brazil, Blumenau. MBl ler 274 . (S) . I 

Fruitbody resupinate , effuse , adnate, smooth , not separable 
from the substrate, somewhat memb ranaceous , ce raceous, 
in colour light brown, margin indeterminab l e. 

Hyphal system monomit i c , Hyphae of the subiculum mostly 
thick- walled , encrusted and somewhat gelatinized, about 
3- q urn wide, with clamps . Subhymenial hyphae similar, but 
more short- celled, encrusted, the incrustations are especi­
ally marked i n KOH . Cystidig apparently lacking . Basidia 
terminal, clavate, 12-15 x - 5 urn , wi th f our sterigmata . 
~ ellipsoid to sybcylindrical, thin- wal led , smooth, 
5- 6 . 5 x 2 . 5- 3 urn , non- amyloid. 
Rema rks. We believe that the species is related to species 
~ceomyces o r o t he r related gene ra , but unt11 additio­
nal specimens have been e xamined we reta in it tn Co rticium. 
At present we have no other s uggest i ons about relationship 
than in the vicinity o f t he above- mentioned genus . 

CORTICIUM SULPHUROSUM Br es ., Ann . mycol . 18: 47 , 1920 . 
Nomenclatural type: Br azil , Bahia . Torr end 59 . (S) . I 
The type specimen is fragmentary a nd no essential featur es 
can be studied . Neither basidia nor spo r es appear , only 
hyphae occu r ring . These are or small demension , e ncrusted , 
and apparent l y wi thout clamps. In mac romorphology the spe­
c ies is well distinguished by its sulphury colour and rh i ­
zomorphlc ma rg i n . Corticium s ul phuros um maybe corres ponds 
with species in Phanerochaete . 



272 

c 

Fig. 2. Corticium subochraceum a) sections through the 
fruitbody b) spores c) hyphae from the subiculum . 
From the type. 
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DENDRODONTIA nov. gen. Hjortst . & Ryv . 

Fruct1f1cat1o resup1nata, effusa, laxe adnata, hymen1o tu­
berculato vel odont1o1deo, c1ne r ascent1; sub1culo d1st1nc­
to, 1nfuscato; systemate hyphal1 d1m1t1co; hyph1s skelet1-
c1s crass1tun1cat1s , flav1d1s vel mod1ce brunne1s , inter­
dum ramosis, non fibulat1s, hyph1s subhymen1al1bys plus 
minusve hyalinis, tenu1tun1cat1s vel 1ncrassat1s, fibula­
tis,; cyst1d11s nullis; hymenlum dendrohyph1d11s numerosls 
lnstructum; bas1d11s clavatls, term1nal1bus, baslbus fibu­
latls; spor1s tenu1tun1cat1s , lncolorlbus, non amylo1de1s, 
in typo plus m1nusve ell1pso1deo vel suballanto1deo. 

Type species: Grand1n1a ~!color Talbot , in Wakef . & Talbot . 

Fruitbody resupinate, effuse, loosely adnate , hymenium tu­
berculate or odontoid, more or less greyish. Subiculum 
well-differentiated, brownish . 
Hyphal system dim1tic . Skeletal hyphae yellowish or light 
brown, thick- walled, slightly ramificate, without clamps . 
Subhymen1al hyphae more or less hyaline, thin- walled or be­
coming thickened, with clamps . Cyst1d1a lacking . Dendrohy­
ph1d1a numerous, projecting above the basidia . Basidia 
clavate, terminal, with clamped base. Spores thin- walled, 
in the type specimen ellipsoid to suballantoid, non- amyloid. 
Remarks. The main features of this genus are the d1m1t1c 
hyphal system, with ramified brownish skeletal hyphae and 
the occurrence of hyaline dendrohyph1d1a . The fru1tbody is 
in vertical section well- marked by a brownish basal zone 
below the subhymenlum. The spores are thin-walled and non­
amy l oid as well as the hyphae . We are of the opinion that 
these characters should justify a new genus. 

Dendrodontia is related to Scyt1nostroma, but rather well 
distinguished by the non- dextrino1d skeletal hyphae. The 
skeletal hyphae in Dendrodontia are brown , and no notice­
able change in colour is seen in Melzer's reagent . The den­
drohyphidia could remind one of those in Laeticort1cium but 
species of that genus have usually basidia with basal blad­
der and a l l known species are also monom1tic, and the hy­
phae are hyaline. 

Fig . 3. 
DENDRODONTIA BICOLOR (Talbot) Hjortst. & Ryv. nov. comb. 

Basionym: Grand1nia b1color Talbot in Wakef . & Talbot, So­
thalia IV: 947, 1948 . (Type specimen : w. R. Rump 100, 
27756, South Africa, Town Bush, Pietermaritzburg) . 

Fru1tbody resupinate, effuse, loosely adnate, somewhat 
tough, orbicular to confluent, with the hymenium tubercu­
late or s l ightly odont1oid, subiculum brownish and well­
- differentiated, margin distinct , consisting of brown sub­
icular hyphae. 
Hyphal system dim1tic . Skeletal hyphae brownish , thick­
- walled, slightly branched, non- fibulate , about 3 um wide . 
Subhymenial hyphae hyaline, thin- walled and easily separa-
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Fig. 3. Dendrodontia bicolor a) sect ion through the fruit ­
body b) skeletal hyphae c) dendrohyphid ium d ) basi­
dium e) spores. Coll . Ryvarden 10182(0 ) . 
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ted from the skeletal ones, with clamps. Cystidia lacking 
but with dendrohyphidia between the basidia, arising from 
the subhymenial hyphae, thin- walled, non- dextrinoid and 
non- amyloid . Basidia clavate, somewhat constricted, 30- 35 x 
6- 7 urn, wi th f our sterigmata. Spares ellipsoid to subcy­
lindrical, thin-walled, usually -1 0 x 3 .5-4 urn, non- amy­
loid . 

Remarks. Easily recognized species because of its b r own 
skeletal hyphae and distinct margin with the hymenium tu­
berculate o r odontioid. Also well delimited from other di­
mitic species through its hyaline, thin- walled dendrohy­
ph1d1a and rather large, more o r less ellipsoid spores 
which a re non-amyloid . 

Specimens studied: Africa, f r om the type locality Rump 217 
(K) . Tanzania. Kilimanjaro Prov. Mt . Kilimanjaro W slope, 
W Kilimanjaro Forest Sta. a l t. c. 1800 m. 1973-02 - 10/11 Ry­
varden 10182 . 

HYDNUM EICHELBAUMII P . Henn. 

Englers bot . Jahrb. Vol. 38: 108, 1907. 

Nomenclatural type: Africa, Ost-Usambara, Aman . Sept. 1903, 
F . Eichelbaum No . 40. (S) .I 

The type specimen consists or a small fragment and cannot 
be adequately described . It is probably closely related to 
gene r a in Coniophoraceae. 

Fruitbody resupinate, effuse, adnate , hydnoid and few acu­
lei present in the collect ion, margin not dete rminable, 
rhizomo rphs absent, aculei subulate, brownish, 0 . 5- 1 mm 
long with smooth hymenium between the aculei, subiculum 
whitish, easily distinguished . 
Hyphal system monomitic, individual hyphae thin- walled, 
smooth, non- amyloid and non- dextr1no1d, more or less col­
lapsed, clamps not observed . Cyst idia or gloeocystidia 
thin-wal l ed, obtuse, smooth, about 50- 80 x 5-7 urn. Basidia 
mostly collapsed . Spores brownish, with germpore, thick­
walled, smooth , broadly ellipsoid or subglobose, 7- 9 x 5 
urn, non- amyid. 

Fig. 4. 
HYPHODERMA RUDE (B r es . ) Hjortst. & Ryv . nov . comb . 

Basionym: Odontia rudis Bres., Ann. Mycol. Vol . : 18: 42, 
1920. 

Nomenc l atural type : Brazil, S. Leopoldo . Rick 51. (S) .! 

Additional specimen seen : Brazil , s . Leopoldo. Theissen (S) . 

Fruitbody resupinate, effuse , adnate , hymenium distinctly 
odontioid, with small slightly fimbriate, conical aculei, 
usually less than 0.5 mm long , creamish, margin not deter­
minable in type specimen. 
Hypha l system monomitic. Basal hyphae thick-walled, smooth , 
ramified, long-celled . Subhymenial hyphae more thin-walled, 
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Flg. ~ . Hyphoderma rude a) part or rru1tbody b) cystidi­
um and basidia c) stephanocysts d) basldium e) spores 
f) hyphae from the subiculum . From the type. 
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with sho~te~ cells. All hyphae with clamps and about 3-4 um 
wide, non-amyloid o~ dext~inoid. Cystidia of two kinds: 1) 
tubula~ gloeocystidia, te~minal, obtuse, mostly enclosed in 
the textu~e and somewhat difficult to find, about 40-70 x 
8-12 um, 2) stephanocystidia, numerous and easily observed, 
globose and in the middle with a dentated collar, clamped 
at the ~ase , about 15 x 10 um. Basidia terminal, more or 
less clavate, slightly constricted, with four ste rigmata, 
25-30 x 5-6 um. Spores thin-walled, smooth, ellipsoid, with 
oil-droplets in the protoplasm, usually 9- 10 x 6 um, non-
amyloid. · 

Remarks. The species is well recognized by occu rrence of 
stephanocysts and having . a odontioid hymenium. It belongs 
in vicinity of Hyphoderma praetermissum (Karst . ) Erikss . 
& St~id. 

Fig. 5. Intextomyces umb"inus a) section through the 
fruitbody b) basidia c) spo r es d) skeletal hyphae 
e) generative hyphae . Prom the type. 
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Fig . 6. Kneiffia brasiliensis a) section through the 
fruitbody b) basidia c) spores d) cystidia 
e) hyphae . Cell . Brazi l , Bahia, Torrend 1912(5~ . 
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Hyphoderma odontiaeforme Boid. & Berth. which has been des­
cribed from Africa (Berthel & Boldin 1966) is probably the 
same but no authentic material has been studied by us of 
that species . The description and the flg~re co rrrespond 
with H. rude . 

Fig. 5 . 
INTEXTOMYCES UMBRINUS (Bees . ) Hjortst . & Ryv . nov. comb . 

Basionym: Radulum umbrinum Bres ., Hedwigla 35: 287 , 1896. 
Nomenclatural type: Brazil, Blumenau. M6ller 262 . (S) . I 

Fruitbody resupinat e , effuse, adnate, hymenium hydnoid with 
scattered acule1 , ceraceous, light brown. 
Hyphal system apparent·ly dim !tic o r subdimitic. Hyphae of 
t hree types 1) basal hyphae thick-walled and simple sep­
tate , but some with clamped septa , hyaline and about 4- 5 urn 
wide, mostly straight and uniform. 2) Some broad hyphae ob­
served, mostly in the subiculum, up to 7 urn wide, usually 
with clamps . 3) Subhymnenial hyphae thin-walled and with 
clamps, 3 . 5- 4 urn wide . Cyst idia lacking. Basidia terminal, 
more o r less cylindrical o r clavate, no clamps seen at the 
base, but as in I. contiguus t he bearing hyphae with clamps , 
20 - 30 x 5- 6 urn, with 4 sterigmata . Spores subglobose o r 
rarely globose, smooth, thick-walled and st r ongly cyanophi­
lous, 3.5- 4 x 3- 3.5 urn or 3 . 5- 3 urn across, non- amyloid . 

Remarks . The species is easily recognized by its odontioid 
appearance and in having small, t hick-walled spores . It is 
questionable whether this species bel ongs to Intextomyces, 
and additional material i s needed for further studies. How­
ever, we have incorporated the species in this genus be­
cause of its basidial similarities to I. contiguus . 
We have not been able to exactly confirm t he occurrence of 
clamps at all septa because most of the hyphae are conglu­
tinated and difficult to sepa rate . Besides, as in many old 
collections of fungi, the hyphae are shrunk and diff icult 
to study . 

KNEIFFIA BRASILIENSIS Berk., Fungi Braslllensls , Vldensk . 
Meddel . Naturhist . F6ren . KJ6benhavn, p . 31, 1879. Fig . 6 . 
Material studied: Brazil, Bahia . 19(12) Torrend. ex herb . 
Bresadola, det . Bres., typical (S) .! 

Fruitbody resupinate, effuse , adnate; hymenium somewhat 
ochraceous , destinctly odont i oid , aculei usually mo r e or 
less conical , seldom flattened, slightly fimbriate, mar­
gin similar, thinning out . 
Hypha! system monomitic . Basal hyphae with walls thin to 
thickened, smooth, slightly gelatinized, about 2- 3 urn wide , 
subhymenial hyphae similar , usually thin- walled. All hyphae 
with clamps , easily observed . Cystid ia numerous, terminal, 
strongly encrusted, (metuloids) , conical , 30- 40 x 8- 10 urn . 
Basidia terminal, clavate, generally 15 x 4- 4 . 5 urn , with 
fou r ste rigmata. Spores subglobose, thin- walled, smooth, 
4 x 2- 2.5 urn, non-amyloid . 
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Fig . 7 . Mycoaciella hinnulea a) section t hrough the hyme­
nium b) skeletal hyphae c) basidia d) cystidia 
e) spores. From the type. 
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Remarks. This species is quite similar to Phlebia guele­
tii (Bourd . & Galz . ) M. P . Christ. and the only distin­
guishing character seems to be the spores which are la rger 
in P . gueletii (about 5 x 3 um). We have not seen any au­
thentic material and therefo re we do not propose a new com­
bination. If Bresadola's concept is correct, the species 
belongs in Phlebia sens. lat . 

Fig . 7 . 
MYCOACIELLA HINNULEA (Bres . ) Hjortst . & Ryv . nov. comb . 

Basionym: Odontia hinnulea Bres ., Ann . mycol. Vol. 18: 42, 
1920. 

Nomenclatural type: Brazil, S . Leopolda . Rick 15 . (S) . I 

Additional specimen: Brazil, s . Leopoldo, ad lignum fron­
dosum. Rick 20 (S) 

Fruitbody resupinate, effuse, adnate, ceraceous , hymenium 
distinctly odontioid to hydnoid with large , subulate acu­
lei, about 1.5- 2 mm long, l ight to reddis~ brown, subicu­
lum rather thin but eas ily distinguished . 
Hyphal system d1mitic. Skeletal hyphae present in central 
part of the aculei, thick-walled , in some cases slightly 
encrusted with small granules, intertwined, without clamps, 
but with several adventitious septa, about (2 . 5) - 3 . 5- 5 um 
wide, non dextrinoid and non-amyloid. Generative hyphae 
thin- walled, generally smooth, wi th clamps, 2 . 5- 3 urn wide. 
Cystidla clavate and covered wi th a resinous , yellowish 
globule up t o 20 um long. They are easily observed because 
its light-refractivity in phase- contrast microscope. Basi­
dia terminal, more o r less clavate, with four sterigmata, 
ca. 20 x 4- 5 um. Spores thin- walled, smooth , ellipsoid, va­
riable in size but generally 6- 7 x 3.5 um , non amyloid. 

Remarks . Easily recognized spec ies by its dimitic hyphal 
system and cystidia. It is closely r elated to M. bispora 
(Stalpers) Erikss. & Ryv . but may be separated by larger 
spores, which measure 4-5.5 x 2.5- 3 um in M. bispora . M· 
hinnulea clearly belongs i n Mycoaciella and in several res­
pects is distinguishable from e . g. Mycoacia by its dimitic 
hyphal system and from Steccherinum in lacking the large 
encrusted cystldia arlslng f r om skeletal hyphae. 

PHLEBIA ROSEA (P . Henn . ) Hjortst. & Ryv . nov. comb . Fig . 8 . 
Basionym: Grandinia r osea P. Henn . Vergl . Eng . Bot . Jah r b . 
Vol. 38: 108, 1907. 

Nomenclatural type: Tanzania: Ost - Usamba ra, Eichelbaum, no 
72C. Aug. 1903 (S!). 

Additional specimens seen: Tanzania, Arusha prov . Arusha 
nat. park. Lake Kusare, 1500 m. 9 Feb. 1973 . Ryvarden 9912 
(0) . Kenya . Eas tern Prov . Aberdare t~ountains 1 Kimakia Fo­
rest sta. 2200 m. 16 January 1973 . Ryvarden ~951 (0). 
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Fruitbody resupinate, effuse, adnate, about 0 . 5 mm, dis­
tinctly grandinioid with small aculei, mor e o r less C·e r ace­
ous, rosy-pinkish, with age more o r less membranaceous and 
somewhat du l l, margin similar or s l i ghtly f ibrillose . 
Hyphal s ystem monomit ic. Basal hyphae thin-wal led, st raight 
and uniform, 5 urn wid e , sometimes enc ru s ted, s ubhymenial 
hyphae narrowe r and about 2.5- 3 um wide, all hyphae without 
clamps. Cys tidia lacking . Basidia na rrowly clavat e to tubu­
l ar, 25- 30 x 5 um, with four ste rigmata . Spores ellipsoid 
or s ubglobose, s mooth, 4-5 x 3 um, with distinct apiculus , 
non-amyloid. 

Remarks. The rosy col our and the grand1n1o1d, more o r less 
ceraceous frui tbody together with non-clamped hyphae a re 
the striking characters of t his species. The fung us seems 
to be easily r ecognized in the genus Phlebia se ns . lat . 

Additional specimen stud i ed: Africa , Kenya , Easte r n prov ., 
Aberda r e Mounts . Kimakia Fo r est sta . , alt . c . 2200 - 2400 m. 
1973-0l-16/18 . Ryvarden 8951 (0) . 

Fig . 8 . Phlebia r osea a) section through the hymenium 
b) basidium c) spo r es . Coll . Ryva r den 8951 (0 ) . 
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Fig . 9 . Phlebiopsis galoch r oa a) section through the hyme­
nium b) cystidia c) hyphae d) spores . From the type . 
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Fig. 10. Radulodon subgue"cinus a) pa"t of f"uitbody 
b) section th"ough the f "u itbody c) hyphae f"om the 
co"e of the teeth d) hyphae f"om the subiculum 
e) spores . From the type. 
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Fig . 9 . 
PHLEBIOPSIS GALOCHROA (Bres . ) Hjortst . & Ryv . nov . comb . 

Basionym: Peniophora galochroa Br es . Hedwigia 35: 290 , 
1896 . 

Nomenc l atural type : Brazil, Blumenau. M~ller s.n. (S) .I 

P~uitbodv resupinate , effuse, ad nate , hymenium smooth , un­
der a l ens (50 x) with indistinctly projecting cystidia, 
light och raceous, subiculum creamish and and easily observ­
ed, tough, "vnsisting of thick- walled , less branched hy­
phae, margin not especially diffe rentiated. 
Hyphal system monomitic or subdimitic (?). Hyphae or the 
subiculum thick- walled , in KOH and Melzer's reagent light­
refracting, in Cotton blue with the walls easily disting­
guishable but not cyanophilous . The hyphae are in most 
cases smooth but slightly encrusted ones occur, about 3- 3 . 5 
urn wide, not amyloid or dextrinoid . Subhymenial hyphae 
branched, less light- refracting, usually thin- wal led or 
thickened, all hyphae without clamps . Cystidia more or less 
imbedded, only few projecting above the basidia, terminal, 
thic k-wa l led and strongly encrusted (MetYloids), 50- 60 x 7-
10 urn. Basidia terminal, clavate or subcylindrical, 15- 20 
x 3 . 5 -4~with four sterigmata. Spores thin- walled, 
ellipsoid, usually 5- 6 x 4 urn, non- amyloid or dextrinoid . 

Additional specimen: Brazil , s . Catharina , Blumenau. M~ller 
s.n . 

Recently JUlich (1978) described the genus Phlebiopsis 
with P. gigantea as type species . Peniophora galochroa 
lacks the dense r esinous zone so pr ominent between the su­
bicul um and the subhymenium in P . gigantea, besides the 
cystidia are smaller and the texture softer in general. 
However, as the hyphae, spo re s and basidia are very similar 
in the two species we felt it natural that they were placed 
in the same genus. 

Fig . 10. 
RADULODON SUBQUERCINUS (P . Henn.) Hjortst. & Ryv. nov. 
comb. 
Basionym: Radulum subJuercinum P. Henn. Monsunia I, Fungi 
II, p . 46 ( in reprint 1899 . 
Nomenclatural type: Java, Salek . 1897 - 09-11 leg. E. Nyman 
(S) .! 

Fru1tbody resupinate, adnate, ochraceous , margin not deter­
minable, hymenium odontioid to hydnoid, hard and somewhat 
brittle, acule1 conical, smooth , rather large, about 0.5 - 1 
mm long . 
Hyphal system monomitic . Basal hyphae thin- walled, smoo th, 
some arranged in a parallel manner, slightly conglutinated, 
some irregular, 3- 5 urn wide, without clamps but a few 
clamps have been observed on hyphae next t o the subst rate . 
Subhymenial hyphae simila r i n width, irregular, no clamps 
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Fig. 11. Scytinostromella cerina a) section through the 
hymen1um b) skeletal hyphae c) gloeocystidium 
d) bas1tl1a e) spores. From the type. 
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observed. cfst1d1a not seen. Basidia terminal, clavate, 
20- 30 x ~.5 6) urn, with four sterigmata. fP6)es ellipsoid 
or subglobose, thin- walled, smooth, ~ . 5 -5 - x 3- 3. 5(-4) 
urn, non- amyloid . 
Remarks . The species seems to be r elated to the othe r spe­
cies in Radulodon by its hydnoid, hard and b ri ttle fruitbo­
dy. R. subguercinus differs from othe r species in Radulodon 
in its spore morphology . Known species in the genus have 
spo res which are nearly globose and also wi th somewhat 
thickened walls , while spores of R. subguercinus remind one 
of those of Phanerochaete. As for many other species o f Cor­
ticiaceae we are of the opinion that additional materials 
are needed to confirm the r elationship. 

Fig. 11. 
SCYTINOSTROMELLA CERINA . (Bres . ) Hjortst. & Ryv. nov. comb . 

Basionym: Co rticium cerinum Bres . Ann . mycol . 18: 47, 1920. 
Nomenclatural type: Brazil, ad co rticem arborum. Torrend 
302 . (S) . I 

Fruitbody resupinate, effuse , adnate, soft membranaceous, 
l ight yellowish to brownish, hymenium smooth, margin not 
especially differentiated o r becoming slightly fibrillose . 
Hyphal system dimitic. Skeletal hyphae thick-walled, 
straight and uniform , no t or rarely ramified, indistinctly 
pigmented, 2- 2 . 5 urn wide, without clamps, non- dextrinoid 
but the walls apparently with we ak cyanophilous reaction, 
generative hyphae ramified, thin-walled, 2.5-3. 5(-4 ) um 
wide, with clamps. Gloeoc ystidia present, mostly cylindr i ­
cal or tubular, terminal, sometimes widened at the apex, 
in KOH with l ight-refracting contents, no aldehyde reac­
tion, generally 90-120 x 10 um. Basidia terminal, somewhat 
extended clavate, normally with fou~ sterigmata , in some 
cases two- sterigmated basidia observed, about ~0 -50 (60 ) x 
5 um. Spores thick- wal led·, ornamented (easily observed in 
Melzer ' s reagent), ellipsoid , ~-5- 5 x 2 . 75-3 um, distinct­
ly amyloid. 

Remarks . Easily recognized species owing t o its gloeocysti­
dia and dimitic hypha! system. The locat ion to the genus 
Scytinostromella seems t o be well establ ished . For further 
information of this genus see Freeman and Petersen (1979). 
Scyt inostromella humifaciens (Burt.) Freem. & Pet . seems 
to come close t o s . cerina but has subulate and shorter 
cyst1d1a , besides smaller spores. 
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ABSTRACT 

Pocillopycnis nomen anamorphosis , t ypified by 
P. umensis , is redescribed and illustrated from t ype 
material. Conidia are holoblas t i c on sympodially 
proliferating conidiogenous cell s. 

INTRODUCTION 

Dyko & Sutton (1979) presented a ~<ell ill us ­
trated revision of Linodochium Hohnel (1909) , 
Pseudocenangium Karsten (1886), Septopatella Petrak 
(1925), Siroscyphella Hohnel (1910) , and introduced 
the anamorph genus , Poci llopycnis Dyko & Sutton . 
The brief protologue for Pocil lopycnis s tated: 
"Conidi oma ta pycnidial becoming cupul ate, super­
fi cial, separate, composed of textura angularis . 
Ostio l e absent . Conidiophores absent. Conidio­
genous cell s phialidic, hyaline, discrete, arising 
directly from the inner wall on the lower half of 
the conidiomata . Conidia enterob lastic, hyaline, 
lunate, euseptate." PociZZopycnis umensis (Bubak 
Vleuge l) Dyko & Sutton was compared to other s imilar 
but dis tinct anamorph taxa. P. umensis ~<as excluded 
f rom Pseudocenangium because of differences in the 
morphology of the coni dioma and coni diogenesis. The 
mode of " ... conidium ontogeny excludes i t f rom 
Septopatetza, ... " and the lack of " . .. conidiophores 
and of textura porrecta and t extura obl i ta i n the 
conidiomata exclude it from Celatinopycnis" (Dyko & 
Sutton 1979). Foveostroma drupacearum (Lev.) DiCosmo, 
the type species of Foveostroma DiCosmo (1978) 
differs from P. umensis i n morphology of conidioma 
and conidiophores. 



Although P. umensi s was excluded from a number 
of similar anamorph genera, the striking similarity 
between it and species of Ge Zatinosporium Peck char. 
emend. DiCosmo (DiCosmo 1978, Funk 1977, 1978), was 
not mentioned. This similarity prompted a reexami­
nation of P. umensis which has brought to light 
several anomalies regarding P. umensi s as delimited 
by Dyko & Sutton (1979). The mode of conidiogenesis 
was found not to be "enteroblastic" as originally 
described.~urthermore, the morphology of conidi oma 
differs considerably from that apparent in the ori­
ginal description and illustrations. An emended 
description of P. umensi s is presented. 

TAXONOMIC PART 

PociZ Zopycnis Dyko & Sutton char. emend. Di Cosmo . 

Coni di omata pycnidial, scattered to gregarious , 
discrete, initially immersed, ultimately becoming 
erumpent, subglobose to depressed globose, without 
a definite ostiole; wall composed of roughened 
pseudoparenchymatous cells forming a textura 
gZobuZosa above, which differentiates to form textura 
obZita below. Conidiogenous cells proliferati ng 
sympodially, producing conidia on conspicuous pegs. 
Conidia holoblastic, straight or curved, lunate to 
irregularly sigmoid, septate, hyaline, smooth-walled. 

Type species: PociZZopycni s umensis (Bubak & 
Vleugel) Dyko & Sutton. 

Poci ZZopycnis umensi s (Bubak & Vleugel) Dyko & Sutton 
char. emend. DiCosmo. 

Conidiomata pycnidial, caulicolous, scattered 
to gregarious, initially immersed in outer cort i cal 
layers of the host (Fig. 1), ultimately erumpent, 
without a definite ostiole, dehiscent by i rregular 
rupture of the apical tissue of textura gZobuZosa, 
subglobose to depressed globose, glabrous, dark brown 
above, subhyaline below; up to 160 ~ diam. ; upper 
portion of the conidioma composed of dark bro~~ to 
brown, minutely rouhgened pseudoparenchymatous cell s 
forming a textura gZobuZosa up to 25 ~ thick, which 
differentiates to form a text ura obZita (Fi g . 8) up 
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to 10 11 thick at the base. Conidiophores (Figs. 2-
5) arising from the innermost hyphae of the locule 
and extending half way up the wall, simple or branch­
ed, septate, 10-20 X 3-4 11. often reduced to simple 
conidiogenous cells 5-10 X 2.5-3.5 11 invested in a 
copious mucilaginous matrix. Conidiogenous cells 
proliferating sympodially 1-4 times, producing conidia 
on conspicuous pegs which are usually terminal but 
occasionally lateral. Conidia holoblastic, straight 
or curved, lunate to irregularlly sigmoid, hyaline, 
smooth-walled, 72-90 X 3-4 (x=BO X 3.5) 11 mean length/ 
width ratio=23 : 1. 

Host: On twigs of Picea excelea . 

Specimen examined: Holotype in BPI, J. Vleugel, 
Holmon, Umea Province, Sweden, July 1907 . 

DISCUSSION 

As originally delimited (Dyko & Sutton 1979), 
P. umeneie could well have been placed in Gelatino­
sporium ; but this s tudy has established that coni dia 
of P. umensis are produced holoblast i cally on sympod­
ially prol iferat i ng conidiogenous cells. This ex­
cludes i t from Gelatinosporium which exhibits phialidic 
conidiogenesis. 

The mature conidiomata of P. umensis were 
originally described as being superficial and com­
pos ed of tex tura angularie. Th is could not be con­
firmed. In vertical section the conidi omata are 
immersed in the cortical layers of the host and 
ultimate l y become erumpent. Only ,;hen the host cov­
ering layer and the upper pseudoparenchymatous half 
of the conidiomata are lost do the s tructures be­
come cupulate and appear superficial. 

Figs. 1-8. Pocillopycni s umensis . 1. conidioma 
(vertical section) arrows indicate outer cortical 
layer. X200. 2. conidi ogenous cell . X2000. 
3. conidiogenous cell, note the septum (arrm;). X2000 . 
4-5. conidi ogenous cells with proliferation in muci­
laginous matrix. X2000. 6 . conidium. Xl OOO. 



Fig. 7. conidium. 
base of conidiom3 . 
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XlOOO . 8. surface vie~; of tissue type at 
X2000. 
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ABSTRACT 
( AUSZUC) 

Si ne neue Gattung und e ine ne ue 
Spezies si nd i n Chi na gefunden worden. 
Wlr schlage diesen Pi l z al s ne u zu 
Hykologie zus ammen mit Be i s chreibung 
in Latein vor: Abbi ldung und Pho t o ­
grlJphie s i nd auch versorgt. 

During the cou ree of atud iee on a =ycological fi eld trip, 
a fungus s pec i men wi t h cert a in in terest ing featu re s • ae coll ect­
ed . A scrut i ny of t he avail abl e l iterature r evealed it to be a 
ne w ape ci ee o f t he Clathrac eae and i t ie named and described 
here as Peeudoclat hrua cyl ind r oeporue. 

Pee udoclat hru e new genus 

Peeudoc:lathrua Liu et Bau gen . nov . 
Fru c tific:atio stipitats, receptaculu= e brachio re c to isodiame ­
tro constatulllj b r a c h i um exteri o r lato unilongi t udi nali ter 
sulcat um, api c e conne c t uaq aporae cylindracae. 
Type species1 Pseudoclathru s cvlindroa oo rus 

Spo r oca r ps are st i pi ta te. The rece ptacle is f o r med by erect 
ramif i ca t i ons ( arms or lac in i ae) o f eq ual d i a meter . Ea ch 
r a mifica t i on has a longitudinal sulcus ( furro w) on i ts abax i al 
s i de. Ramif i c a tions are united at thei r a pi c es . Spo r e a a re 
c,vlindric a l. 
Type a pe ci es 1 Pseudoc lath r ua c v lindrosporus Liu et Bau 

The new s enuo i s a t a xon between Clath r uo o. n:i Lyaurua. 
It i s espec i ally close to t: lathrus co lumnat ua Bose . and Lvsurua 
mokus i n ( L. ex i' e rs . ) Fr . In c ommon with Clath r us are the 
vert i c a l b r anch es uni t ed at a pex and never s e parated , but 
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~ hae neither a longitudinal eulc ua on ita abaxial a i de 
nor any kind of etipa. .l longitudinal euloua on a ba.x i al a id e of 
ra.aification and a etipe are found in both Lraurus and the new 
genua, b ut the etipe o! this new genua is amphi - complanate. 

Paeudoclathrue cxlindrosporue new species 

Paeudoclathrlla oxlindroaporu.e Li u et Bau ap . nov . 
Fructi!icatio 6cm. alto; receptaculu.m e sex b rac hia recto iao­
diametro conetatu.m, 2 . 5cm. longum; brachium exterior la to 
unilongitudinaliter aulcatuc, a pice conne c tum, aurant1acum; 
gleba foetida brunneac enti-olivacea; etipee occultua, apongioaua 
albidua, c ompreaaua , hexagon us 1 3. 5cm. longue, 1-1 . 2cm . c r a8eua ; 
vol va vaginiformi s, alba, }em . alta; aporae cylindricae, dil uta 
ol1vaceao, 2 . 8-4 x l. 2-l. 5JU1 · 
Hab. ad terram. Peki ng llunicipality • Western Hill. 30 September 
1948 . Liu Bo ( 34 71, Typue) . 

Sporocarpe are 6cm. high. The recep t acle consi sts of 6 ere c t 
arae (laciniae ) in equal diameter and 2 .5cm . high . & longitu­
dinal furro w appear a on out s ide part of each arm . Upper 
ter•inala of arme are unit ed and never se parated, and the arme 
are orange ye l low in color. The gleba is on two a i des of the 
arae , olive brown in col or and foetid. The stipe i s hi dden in 
the volTa. lt is } . 5cm. long, l-1.2cm. th ick, spongy in texture, 
white colored, f l at on both a ides and with 6 longitud i nal ridges 
(co rrespond ing to the a riDa). The vol va ia s cabbard - like, white, 
and }c11. high. Spores are cylindrical, pale olive color, and 
2.8-4 x l.2-l. 5Jllll· in eize. 

Fig . 1 . Paeudoclathrus cy}indrosporus 
Liu et Bau, showing eporocarp 
(about 3/ 4 natu r al s i ze) 
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The type spec i men •aa collected on the .around 
September 1948 in Western Rill t P g by Liu Bo on 30 
3471 and depos i ted in Biola H 0 eking . It •as then numbered 
in Tai yuan City of the Shan8sYl perbal rium of the Shanat Un.ivera i ty 

rov nee, China . 

@® 
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@)@ 

B 

© 
c 
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Pig. 2 . Pse udoclat.hrua 
cylindroaporus Li u at Bau; 
A. aporocarp, front aide 
vi ew {left) and lateral 
aide v i e w ( right); B. cross 
section of arm a, showing 
furrows; C. croaa section 
of atipe, showing ridges; 
and 0. spores 
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ASS TRACT 

Aman.i.ta pal.Udo6lavMcVth (fig . l ) i s descri bed and illustr ated 
from Alabama. It i s placed into t he stirps C.i.ne!leoco•Li.a and compa r ed 
with the other ta xa therein. 

Ama.n.Ua pa.U.ido6la.ve.bce.n.6 Jenkins, sp. nov. 
Holotype : Homewood Park , Sinningham, Alabama, 23. vii. 76, Wayne 
Harbin 1216(0TJ)t 

Pileus quanta 35 rrm latus, planus convexusque convertens in plano 
superficie diend in leviter depresso ad centrum, margo non s triatus, 
al bus ad argenteum albumque colorem, glaber ; valva incompos ite propen· 
sus , fl occosa pu 1 veru 1 entaque, fuse a canaque, fac i 1 e remov i tus . l am­
ellae annexae ad 1 psum 1 i berantem s tatum, densae, frag11es, gi 1 vae cum 
puni ceocolore. Stipes quan ta 40 x 8 nm; so l idi, albi ad gilvum 
colorem , glaberosi ad fu nd um , bulbus ad basim sub rad ic i , va lva fusca 
canaque pulvi s in humiliore st ipte et bulbo ad basim; partia l i s tegumen 
superi or , f ugax alba. Care pilei, stipit i s atque bulbi ad ba s im suf~ 
flavus cum contu sus . Sporae 8. 6·10 .2 x 4 .7-5 . 5 \IJD , nonclii\Yloi deae. 

PILEUS: up to 35 mm broad, plano -convex to plane to slightl y 
depressed at center, margin non· stri ate, sl ightly appendicu late , pi l ei­
pellis eas ily sepa rable, white to silvery-white, glabrous, flesh white, 
up to 3 nm at center, tapering to margin; volval remnants as a th i ck, 
i rregula rly disposed , floccose-pulveru lent layer, brownish·g ray, th i n· 
ning to absent on margin, easily removed . LAMEL LAE : adnexed to j ust 
free, c lose , f ragile, cream with pale pi nkish tint, edges finely pul­
verulent; l amell ulae nu merous, attenuate. STIPE: up to 40 x 8 mm, 
tapering s lightly downwa rd, solid, white to cream, glabrous to near 
basa l bulb, bu lb subratlicate, up to 20 x 12 ITITl; volval remnants as 
brownish-gray pulverulence on lower s tipe and basal bulb , irregularly 
distri buted; pa rti al vei l superior, fugacious, white. No distinct 
smell or taste . Flesh o f pileus , stipe , and basal bulb t urning yel­
lowis h upon bruising. 

PILEIPELLIS: filamentous hyphae densely interwoven, very sligh tly 
gelat i nized , hya line to sl i ghtly yellowish in alkaline solution. 
PILEUS TRAMA: f i lamentous hyphae undifferentiated, mode ratel y branched, 
no clamps, up to 8 tJm diam; inflated cells abu ndan t, termi nal or short, 
termi nal chains, fusiform, clavate , to el l ipti c, up to 93 x 31 um. 

* OTJ = The author's herbarium 
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Fig. 1. Aman.da pa.l.Udo6lavuce•u Jenkins OTJ 1216 

LAMELLA TRAJ>'A: bil atera 1 , fi 1 amentou s hyphae undifferentiated, moder­
ately branched, no clamps , up to 8 "m diam; inflated cells elongate , 
terminal. SUBHYMENIUM: hyphae ramose to slightly inflated ramose, 
clampless. BAS IDIA: up to 43 x 3-8.5 •m, mostly 1- and 2- s terigmate, 
with some 4-sterigmate, thin walled, clampless. VOLVA : filamentous 
hyphae on pileus very sparse, clampless , sparsely branched, up to 9 • m 
diam; inflated cells very abundant, mostly broadly elliptic , pyriform, 
to elliptic, up to 70 x 54 "m, with few oblong elliptic to clavate, up 
to 30 x 12 lJm, tenni nal or short, termi nal chains, irregularly disposed, 
many pedicellate: tissue at base of stipe with more filamentous 
hyphae , similar to that on pileus; inflated cells mostly globose to 
subglobose , up to 65 x 65 •m, also broadly elliptic to clavate, not as 
many pedicellate, terminal or short, terminal chains, irregularly dis­
posed. STIPE TRAMA: fi 1 amentous hyphae undifferentiated and cons pi­
cuous, sparsely branched, up to 9 •m diam, clampless; inflated cells 
termina l , c l avate to oblong elliptic, longitudinally oriented, up to 
218 x 25 •m· PARTIAL VEIL: filamentous hyphae dominant, moderately 
bra nched , up to 8 "mdiam, clampless; inflated cells abundant, very 
simil ar to those of volva. 

SPORES: 4.7-5 . 5 x 8.6-10.2 • m (E = 1.56-2 . 17; Em= 1 . 76), 
elliptical to cylindrical, often adaxially flattened,hyaline, aiT\)'loid, 
thin walled; contents guttulate; apiculus sublateral, short cylindrical. 

Habitat and distribution: terrestrial, mixed coniferous and 
deciduous forest, stream bank, Birmingham, Alabama . 

Collections examined : Homewood Park, Birmingham, Alabama, 23. 
vi i. 76 , Wayne Harbin 1216(DTJ); Homewood Park, Birmingham, Alabama, 
10. vi. 79, David T. Jenkins 1496(DTJ). 
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DISCUSS!Otl 

Ama!u:.t<t sect . Lep.ide.U.a, subsect. SoWtuti.ae, stirps CLn<Aeocoll.ia 
is characterized by small to medium fruit bodies, a grayish or browni sh, 
pulverulent valva, elliptical to cy lindric al spores, and clampl ess 
basidia (Bas, 1969 ). By all of these charac ters, A. pa.tUdo0to.vuc<M 
fits comfortably in the stirps . It al so shares certain specific 
characters of other members of this stirps , v.C:z. , a yellowish staining 
reaction of t he flesh, similar to that in A. Wte~teoc.ottia var. CJt.Ocee.­
hc.e.M and A. . .tu..tuc.e.M; a spore size similar to A. cineJLe.oc.on.i a var. 
WteJteoc.on.ia, A . .tutuc.em , and A. odoJta.ta.; and an irregular orien­
tation of vo lva l elements si mi lar to A. l.u.tUcen-6 , A. g/Li.l.eo0all.i.no•a, 
and A. vu.uta . The uniqueness of this organism results from a com­
bination of the above characters with a white to sllvery-white plleus, 
cream color ed gills with a faint pink ish tint, and bas idia t hat are 
mostly 1- and 2-sterigmate. 
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INTRODUCTI ON 

Since Sturgis published his article "The My%0mycetes of Col orado 
II" in 1913 (32), no attempt has been made to record the myxomycete 
flora of the State. In his first paper in 1907, Stu rgis (31) listed 
94 species and described 2 new varieties. tn his second paper he 
added 33 other species f o r a total of 1 27 prior to 1913. Howeve.r, 
some of these records are in doubt. In his first paper Sturqis re­
ported 7 species which he had not found but were l isted with a refer­
ence to a manuscript of Macbride ' s which recorded them as occurring in 
Colorado. Apparently this manuscript was never published and , sl nce 
tive of c he seven were never listed by Macbride as occurring ln 
Colorado in e ither his 1899 o r 1922 editions of The Nol'th AmencatJ 
Slime-Moulds {26, 27 ), there is serious doubt that they had actually 
been found in Colorado prior t o L907. Two have not yet been specifi­
cally reported from Colora do . A few taxa, r eported by Sturgis as 
varieties, are now given species rank, but many he listed as species 
have now been placed in synonymy so that of the 127 he r eported only 
116 aro now consider ed valid. During the past sixty- five years , 54 
more have been r ecor ded f r om Colorado by various authors bringing the 
total to 170. Of necessity most publ ications record the distribution 
of many corrmon species as "cosmopol itan" or "worl d -wide" o r "through­
out North America" wi thout enumerating specific s tates in which these 
species have been r ecorded. This makes verification of records for 
any given s tate difficult to impossible without searching all the 
herbaria fo r collections from that state . 

In an attempt t o update the Color ado flora we have compiled a 
chart (Figure 1) which sho.,.·s the 170 species previously specifically 
reported from Col o rado , the 2 unverified ones reported by Sturgis , 4 
found as Colorado collections in the U. S . D.A. Herbarium at Belts ville, 
Met. (BPI), and 49 which have been collected and , for the greater part, 
identified by the first two authors over the past ten yea.r5 . Some of 
the latte r are new r ecor ds for Color ado and some a.re merely verified 
Colorado collections of species general l y described as occurring in 
this region but not s pecifically r eported f r om the State . This brings 
the total to 22 5 species reported from Colorado to date . The number 
of collections of each species now in the Denver Botanic Gardens 
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Herbarium of Pungi (DBG) is stated. The sma~l number of specimens of 
Licea and other slime molds too minute to be readily visible with a 
lOx lens, is probably due to our rel ying almost entirely on field 
work , only recently supplemented by moist chamber cul tures. 

The differences between Sturgis' list and ours , we feel , are due 
not only to the different coll ecting techniques but a~so to the changes 
that have occurred in the ecology of Colorado in the past 65 years. 
Though Sturgis and his ardent collector , Professor Ellsworth Bethel, 
found many species on the plains between 1,500 and 2, 1 50 m (±5 , 000 and 
7,000 feet) elevation in Denver, Aurora and Colorado Springs, we have 
not found slime molds (except for a few moist chamber fruitings) in 
these areas which are now part of the front range urban sprawl of high­
ly developed industrial and residential suburbs. Pr esumably the slime 
molds have disappeared with the destruction of their habitat dr what 
few are left are on inaccessible private property. Conversely, Stur gis 
and Bethel rarely collected above 2,750 m {9 , 000 ft) , presumabl y be­
cause of limited access to the fores t above the railroad terminals. 
They also evidently collected only in the summer months, but during 
this time apparently did so daily without interruption in a given area. 
Most of our collecting has been done i n the montane and subalpine life 
zones of the mountains of central Colorado between 2 , 150 m (7 ,000 ft) 
and timberline, ±J,SOO m {ll,SOO ft) , and , though we collected only 
sporadically on weekends and holidays, we continued from March through 
November. Most of the species we have found that Sturgis did not re­
cord were gathered in the early spr ing or at high altitudes near the 
edge of melting snowbanks. Sturgis p . 449 {32) stated that he could 
not account for the rarity of "species of Lamproderma in the mountain­
ous districts of Colorado" . The reason now is obvious; most ot the 
Colorado Lampl"'dezma species fruit only in the early spring near melt­
ing snow, when he was not collecting. 

The area in ~~o·hich most of our collections have been made is 
generally within the range of the aspen tree, Populus tremut.oides Michx. 
whose decayed wood and bark form a common substrate for species of 
myxomycetes. Decayed spruce and fir logs and litter , as well as dead 
grass and shrubs , at the edge of melting snowbanks are also l ikely 
sites fo r fruitings. As noted by previous authors {11,20,22,30) , many 
alpine collections are more robus t and have spores 1-2 ~ larger in 
diameter than lowland collections of the same species . 

In this region there are generally two fruiting seasons: 1) at the 
edge of me lting snowbanks in the spring and early summer; and 2) during 
rainy periods in the late s ummer and early fall. Thus the date of 
fruiting is not meaningful unless the location i s also considered since 
the " snowbank floraH may start maturing in the foothills in early !'-larch 
and still be fruiting in late J uly at timberl i ne, and the summer flora 
may start in J une and last until November depending on the season. We 
have therefore, when possible, listed the species as "snowbank (SB) ", 
"summer (S) 11

, "both (B)", o r "moist chamber (MC) 11 in the chart. 
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Name Seasona l Number 
Occurrence of DBG 

Col l ect ions 

CERAT IOmXALES 
CERAT IO~IYXACEAE 

Cer ati omyxa f rut icul osa (Miil l . ) ~lacbr. 8 10 

LI CEALES 
CR I BRARIACEAE 

Cr ibr a r ia a r gil l acea (Per s.) Per s. s 12 
C. at r ofusca Martin & Lovejoy s I 
C. au ran tiaca Schrad. 0 
C. e l egan s Ber k. & Cur t. 0 
C. i ntrica t a Schrad. 0 
C. macr ocar pa Schrad. s 0 
C. micr ocarpa (Schrad .) Per s. f!C 2 
C. minutissima Schw . 0 
C. or egana H. C. Gi l bert 8 9 
C. pi r ifonnis Schrad. s 0 
C. purpur ea Schrad . s 2 
C. ru fa (Roth) Ro st. s 4 
C. vio l acea Rex s 0 
C. vu lgari s Schrad. 0 
Oic tydium cance ll atum (Batsch) Macbr . I 
D. mir abil c (Ros t. ) lley l an s 17 
Lindb l adia tubulina Fr ies s 9 

LICEACEAE 
Licea belmontiano Nann .-Brcm. IIC 18 
L. cas t anea G. Lis t e r IIC 2 
L. fimico l a Dearness li Bisby IIC 0 

SB=snowbank; S=summer; B=bot h ; MC- mois t chamber 

l)revious 
Co l or ado 
Ci t ation 

(3 1) 

(3 1) 
(29) 
(31) 

(3I ) BPI 
(3 1) 
(3 1) 
( 12) 
(3 1) 

(32) 
(27) 

(3 1) 
BP I 

(3 1) 
(3 1) 
(3 1) 

(30) 

Remark s 

t ype locality 

ver ifyi ng r ecor d 
unverified 

new Co l or ado r ecord 

verifying record 

verifying record 

nc"'' hemispher e r ecord 
new Col or ado r ecord 

"' 0 



Name 

L1CEALES (CQ;,"!'.) 
L1 CEACEAE (CONT.) 

Licea klei s tobo l us ~lartin 
L. minima Fr ies 
L. par as i tica (Zuka l ) Martjn 
L. ten era Jahn 
L. variabilis Schrad. 

RET 1 CULAR 1 ACEAE 
Dic t ydiae thalium pl umbeum (Schum . ) Rost. 
Enteridium Iycoperdon (Bu ll. ) Farr 
E. o l ivaceum Ehrenb . 
E. sp 1 en dens (Mor gan) Macbr. 
E. sp l endens var. jurana (Mey l .) Hark. 
Lycogala epidendr um (L.) Fr ies 
L. f l avofuscum (Ehrenb.) Rost. 
Tubi fe r a ferrugi nosa (Ba tsch) J. F. Gme l . 

"CH1 NOSTELIALES 
ECH I NOSTEJ..IACEAE 

Echi nost elium e l achj ston Al exop . 

R1CH IALES 
D1ANEMACEAE 

Ca l omyxa met a l Jica (Berk.) Nieuw l. 
Diancma cort icat um A. Lister 
D. depressum (A. Lister) A. Lister 
n . harveyi Rex 
D. subr et i sporum Kowalsk i 

Seasonal !Number I Previous 
Occurrence of OBG Colorado 

Co ll ections Ci t ation 

MC 

MC 
~1C 

MC 

~IC 
B 

~IC- B 
MC-S 
SB 

24 
0 
9 

4 
6 
8 
I 
2 

(12) 
(28) 

( 2) 
(32) 

(31) 
(31) 
(3 1) 
(3 1) 

(26) 
(3 1) 
(31) 

(30) 

( 12) 
(23) 
( 12) 
(23) 

Remarks 

ver ifyi ng record 

new Co 1 ora do r ecord 

new Co lorado record 

"' 0 



TRJCHIACEAE 
Arcyod es incarnata (Alb . & Schw.) O.f. Cook 8 10 (1 2) 
Ar cyria cinerea (Bull .) Pers. MC-8 38 (31) 
A. de nudata ( L. ) Wett s t. 0 (26) 
A. f e rruginea Saut er s 0 (32) 
A. globosa Schw. 5 5 I new Co I or ado r ecord on 
A. incarna t a (Pcrs. ) Pcrs. 8 44 (3 1) new s ubstrat e 
A. ins ignis Ka lchbr . ~ Cooke ~tc I verifying record 
A. nutans (Bull.) Grev. 5 18 (3 1) 
A. oerstedti i Rost. 5 6 (13) 
A. olivaceoglobosa Farr. Chapman & Mit che l 5 I ( !Ia) I t ype collection 
A. pomiformis (Leers) Rost. 5 5 (3 1) 
A. stipata (Schw .) A. Li s t e r 8 5 (3 1) 
A. versicolor Phill. 8 47 (31) 
Hemitrich ia abietina (Wigand) G. Li s ter 0 (31 ) 
H. ca l yculata (Speg.) Farr 5 I I verifying recor d 
H. c l avata (Pe r s.) Ros t. 8 38 (26) 
H. karstenii (Rost.) A. Li s t e r 8 I (32) 
H. mo ntana (Morgan) Macbr . 8 22 (30) 
B. serpula (5cop.) Ros t . 5 0 (32) 
~1etatrichia vespar i um (Ba t sch) Nann . -Brem. 8 16 (32) 
Ol igonema fu lvum ~1organ 5 I (30) 
0. schwein i t tH (Berk.) ~lartin 5 I I new Co I or ado record 
Perichaena chrysospcrma (Currey) A. Lis t er ~IC 3 ver ifying record 
P. corticalis ( Batsch) Rost. 8 40 (3 1) 
P. depressa Libert ~IC 26 (3 1) 
P . ver micular i s (Sch~o.•.) Rost. ~IC-S 6 (32) 
Pr otot richi a metallica ( Berk.) Massee 8 7 1 (26) 
Trichia alpina (R. E. Fries) ~leyl an 8 10 I new Co 1 ora do record 
T . botry t is (J . F. Gmel.) Per s . 8 3 (3 1) 
T. contor ta (Ditmar) Ros t. 8 40 (3 1) 
T. dec i p iens (Pe r s , ) t-lacbr. ~IC-8 55 (3 1) 
T. favoginea (Batsch) Pers . 5 38 (31) 

I "' SB=s no~o.·bank; S-summer; 8-both; r-IC-mois t chamber 0 



"' I Seasona l Number I Previ ous I Name Remarks I 0 

Occur r ence of DBG Co I ora do 
.. 

Coll ections Citati on 

TRIOHALES (CONT . ) 
TR IOH ACEAE (CONT . ) 

Td c hia fl o ri fom.i s (Schw. ) G. L.i s t e r s 2 I vcr i fyi ng record 
T, Iutcsccns (A . Li s t er) A. t i s t c r s 3 (28) 
T. sea bra Ros t. B 8 ve ri fyinl! reco rd 
T. subfu sca lt.ex SB 10 vcr i fy ing r ecord 
T. va r ia (Per s . ) Pcr s . B 89 (3 1) 

P!WSARALES 
OIDYr-IIACEAE 

Dinchca lcucopodia (Bu l l . ) Ros t . 0 (31) 
0. subsess.i li s Peck 0 (32) 
Dider ma astero idcs(A . li G. li s ter ) G. Lis t c.r 8 7 (32) 
0 . br ooks i i J<on•alski SB 3 I ne"'' Co l or ado r eco rd 
0 . c hondri oderma (de Ba ry f. Ros t .J G. Li ster 0 (30) 
D. cor -rubrum ~ta cbr. 0 (30) 
0 . c rustaceum Peck SB I (31 ) I vcrjfy i.ng record 
D. effusum (Sch"'' · ) ~!organ s 0 (32) 
D. fl o riforme (Bu ll . ) Pcrs. s 2 veri f yi ng record 
D. g 1 obosum Pcr s . 2 (31 ) 
D. hcm i s phacri c um ( Bull. ) l·lo rncm. s 0 (31 ) 
D. lya ll ii (Massce) Ma cbr . SB 92 (30) 
D. montanum (~leyla n ) ~1cy l a n B ss (28 ) 
0 . n iveum (Rost. ) ~lacbr, B 8 1 (3 1) 
D. radiatum ( L. ) Mor gan B 6 (31) 
1). r oa ncnsc (Rex) ~lacbr. s 2 (23) 

D. saute r i (Rost . ) t-ta cbr . 0 (31 ) I unvcri fi cd 
D. spumar.ioides (F r i es) Fri es s 4 (3 1) 
D. t es t aceum (Sc hrad . ) Pe r s. s 0 (3 1) 
D. treve l ya ni (Gr ev.) Fri es B 10 (3 1) 



Didymi um anc ll us ~!organ ~!C-S 3 (3 1) 
D. clavu s (1\l b . & Schw . ) Rab. s 2 (32) 
0 . crus t aceum Fr ies s 3 (32) 
D. decipiens ~ley l an SB I I new hemisphere record 
D. diffnrmc (PC'r s . ) $. F. Cray s 0 (3 1) 
0. dubi um Rost. SB 26 (28) 
0. fu lvum S turgis f!C - S 3 (33) I type l oca I i t y 
0. mega t osporum Bcrk. t; Curt. 0 (31) 
D. me lanosper mum (Per s .) ~lacbr. B IS (3 1) 
0. mi nus (A. U s t e r) Mor gan s I I verifying record 
D. nigripcs ( Link) Frie s s I (3 1) 
0. nivicolum ~ley l an 58 23 new Co I or ado r ecord 
0 . qui t e ns c (Pat.) Tor rcnd SB 8 (32) 
0. squamu l osum (Al b. & Schw.) Fri es ~!C-5 18 (3 1) 
D. s turg isii Hage l s t. MC-5 2 (32) I t ype I oca li t y 
Lepidodenna caresti anum (Rab. ) Rost. SB 18 new Co 1 or ado record 
L. c ha i l l etii Ros t. 58 12 new Co lorado r ecord 
L. g r anuliferum (Phi ll. ) R. E. Fries 58 I new Col or ado record 
L. tigrinum (Schrad. ) Ros t. s 3 (32) 
Muci I ago crus tacea Wigger s MC-5 I (3 1) 

PHY5ARACEAE 
Badhamio affini s Ro s t. MC-S 5 (3 1) 
8. capsulifera ( Bul l .) Be r k. ~!C -5 I (28) 
8 . dear ness ii Hage l s t. 5 5 I new Co l or ado r ecord 
8 . f o l iicola A. Lis t er ~!C - 5 1:1 verifyi ng r ecor d 
B. gr ad l i s (t-tacbr. ) ~tacbr . ~!C 24 (32) t ype locality 
B. macrocar pa (Ces . ) Rost. MC- 8 6 (32) 
B. n i tens Berk . s 0 (3 1) 
8 . ovi spora Raci b . s 0 (12) 
B. panicea (Fries) Rost. ~!C- 5 7 (3 1) 
8. popul i na A. & G. Lister ~!C-5 2 (3 1) 
B. utricu lari s ( Bull. ) Berk . 8 30 (3 1) 

I I SB=snowbank; S=summer; B=both ; MC - moist chamber "' 0 



"' Name Previous I Remarks I 0 

Colorado "' 
Citation 

PHYSARALES (CONT.) 
PHYSARACEAE (CONT. ) 

Badhamia versicolor A. Lister ~1C -S I (3 1) 
B:tdhamiopsi s ainoac (Yama.) Brooks f. Ke l 1 er ~1C 9 I new Co l orado record 
r..:tenkows kia r e u cul at a (Al b. t; Schw. ) Ros t. s 3 (3 1) 
Crater ium au r eum (Schum.) Rost. s I (23) 
C. l eucocepha lum (Per s .) Ditmar HC-S 23 (3 1) 
C. mi nu tum ( Leer s) Fries s 7 (31) 
C. obovatum Peck I BPI I verify ing r ecord 
Fu J i go cinerea (Sc h~o~• . ) Morgan ~1C I (3 1) 
F. i nt e r medin t>tacbr . B 5 (27) t ype toea I i t y 
F. meg:aspor a Sturgis s 0 (32) type l oca l i t y 
F. sep tica ( L. ) Wi ggers B 20 (3 1) 
Lcocarpu s fr:1gi 1 is (Dicks.) Ros t . B 30 (3 1) 
Physarum a I bescens Ell is, ex ~!acbr. SB 173 (26) I t ype locality 
P. a l pinum (A. li G. Li s ter) G. Li s ter SB B new Co l or ado record 
P. ?auri scalpi um Cooke MC 23 (3 1) 
P. bethelii t-lacbr., ex Lis t e r s 22 (32) t ype loca lity 
P . bitcctum G. Lis t e r B 26 (27) 
P. biva l ve Pers. s 4 (3 1) 
P. bogoriense Rae ib. s 4 (3 1) 
P. brunneo lum (Phi II . ) Mas see s I (32) 
P. carneum G. Li s t er ti Sturgi s s I (24) I t ype locaU t y 
P. ciner eum (Datsch) Pcrs. s B (31) 
P. ci trinum Schum. 0 (27) 
P. compr essum Al b . & Schw . ~IC 3 (3 1) 
P. cong lomcr atum (Fri es) Ros t. s I I ne..,. Color ado record 
P. con t extum (Per s . ) Per s . s 6 (3 1) 
P. decipiens Curtis s 7 (32) 
P. diderma Rost. s I (31) 
P. didermoides (Per s . ) Rost. s 0 (3 1) 



P. famint t inii Ros t. 
P. ftavicomum Berk . 
P. g l obuliferum (Bu ll. ) Pcr s . 
P. gyrosum Ros t. 
P. la t eritium (Berk . & Rav.) f.Jo r gan 
P. leucophaeum Fr ies 
P. 1 eucopus l..i nk 
P. li s teri Macbr. 
P. luteolum Peck 
P. mega 1 osporum t-tacbr. 
P. mortoni i Macbr . 
P. newtoni i Macbr. 
P. notab i l e Macbr. 
P. nudum t-lacbr . 
P. nutans Pcrs. 
P. oblatum Macbr . 
P. polycephalum Schw. 
P. pulchcrrimum Berk. & Rav. 
P. pusi llum (Berk. & Curt .) G. Li s t e r 
P. rubiginos um Fries 
P. s tellatum (Massee) ~1artin 
P. su lphureum Alb. & 5chw. 
P. superbum Hagelst. 
P. vernum Somm. 
P. vi r escens Oi t mar 
P. viridc (Bu ll. ) Pers. 
Protophysarum ph l oiogenum Blac h ·el l & Al exop. 

5TEI-ION ITA LF.5 
5TEI'IONITACEAE 

Amaurochaete atra (Alb. & Schw .) Rost. 
A. ferrugi nea ~tacbr . & t-tartin 
Comatricha aequalis Peck 

5 
5 

MC 

5 
5 
5 

58 
MC 

5 
MC-5 

5 
5 

MC 

fiC-5 
5 
5 

58 
8 
5 
5 

fiC 

I 
0 
0 

19 
0 
s 

10 
0 
I 
1 
0 
0 

57 
s 

53 
2 
1 
0 

19 
s 
s 
0 
1 

24 
0 

18 
IS 

0 
0 
0 

SB•snowbank ; S• summer ; B•both; MC•moist chamber 

(3 1) 
BP; 

(3 1) 
(32) 
(32) 
(32) 
( 12) 
(33) 
(23) 
(25) 
( 12) 

(31) 
(32) 

(30) 
(32) 
(27) 
(31) 
(23) 

(3 1) 
(32) 
(3 1) 
( 4) 

(27) 
(30) 
(3 1) 

new Co lorado record 

verifying record 
new Co lorado r ecord 

type l oca lity 

type locali t y 

new Co l orado record 

verifying r ecor d 

verifying r ecor d 

verifying r ecord 

type locality 

.... 
0 .... 



"' Name Previous I Remarks I 0 

"' Colorado 
Cl t at ion 

STEMONITALES (CONT. ) 
STE~IONITACEAE (CONT . ) 

Coma tri cha al p i na Kowa l sk i SB 4 I ne w Co lo r ado r ecord 
C. elegans (Raci b. ) G. Li s t e r ~1C-S 12 (32) 
C. fimbr ia ta G. Lister f. Cr an MC - 5 2 new Co lorado r ecord 
C. i rregular is Rex 5 I (3 1) 
C. laxa Ros t. MC -B 2 1 (3 1) 
C. nigra ( Pers.) Schroet. B 65 (31) 
C. pul c hella (C. Bab . ) Rost. 5 I (3 1) 
C. r ubcns A. Lis t e r 5 1 (2:!) 
C. s uksdorfii Ell is & Ev . SB 35 (3 1) 
C. t)"Pho i des ( Bu II .) Rost . 5 21 (3 1) 
C. sp . (? nodu lifer a Wol l m. t; Alexop.) SB so I new Col or ado record 
Enerthenema berke l eyanum Ros t. 5 0 (32) 
E. melanospermum ~tacbr . & Mar tin SB 36 ne'"'' Co lor ado record 
E. papi llatum (Pers .) Rost. 5 32 (3 1) 
Lampr odcr ma arcyrio ides (Sommerf.) Rost. SB 17 (3 1) 
L. a trosporum Mcy lan SB 52 verifying r ecord 
L. c;n estiac (Ces . & de Not.) 1-!ey l an SB 32 ( 12) 
L. co lumbinum {Pcrs.) Ros t . 5 5 ver ifying r ecord 
L. c r ibrar i oides ( Fries) R. E. Fries SB 10 (28) 
L. crist a tum Moy lan SB I ne\oo' hemisphere r ecor d 
L. cchinos porum Mcylnn 58 37 new Co l or ado record 
L. fu scatum t-tcy lan SB 3 new Co lor ado record 
L. guli c l mac Moyl an 0 (23) 
L. maculatum Kowal s k i SB I new Co l orado record 
L. sauteri Rost. 58 60 (3 1) 
L. scinti llans ( Berk. & Br.) t-tor gan 5 2 (32) 
Lep t oder ma iri.dcscen s G. Li s t er 5 2 ( 12) 
St cmoni ti s axi fe r a (Bul l. ) t-1acbr. 5 II (3 1) 
S. confluens Cooke & Ell i s 5 I (3 1) 



S. flavogen:i ta Jahn 
S. f usca Roth 
S. herbatica Peel: 
S. hypcr optn P.lcy l an 
S. nigre scens Rex 
S. smi thii Macbr. 
S. splendens Rost . 
S. uvi fer a ~tacbr. 
S. virginiens is Rex 

5 16 
s 46 
5 6 

0 
0 

5 3 
0 

s I 
5 4 

SB=snowbank; S=swnmer; B=both; ,.IC=moist chamber 

(31) 
(31) 
(12) 
BPI 

(3 1) 
(31) 

(12) 

I verifying record 

I verifying record 

I new Co lorado r ecord 

"' 0 

"' 
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ANNOTATED LIST OF SPECIES 

The species of myxomycetes are li s ted in alphabetical order 
within t he genera \oo'hich, in turn, are arra nged alphabetically within 
the families and they, under the orders: Ceratiomyxales, Licealcs, 
TTichia l es, Echinostelialcs, Physarales and Stemonitales. The genus 
Diachea is p laced in the PhysaraJes rather than in the Stemonitales, 
as suggested by r ecent s tudies (1, 10 , 11 ) . We have followed Kowalski's 
(17 ,18) example i n recording s pore siz.e to include ornaJnentation. In 
t he interest of brevity, collection data are provided only on species 
not previous l y reported f rom Colorado. The localities are ci ted by 
counties. Unless more counti es are represent ed , no mo r e than five ci­
tations are given regardless of the total number of co llections i n the 
OBG herbarium . Only when our collections vary significantly from the 
type descriptions or the descriptions in ~lartin and Alexopoulos·' Tho 
l.fiJxomycetes (30) are observations made. Collection numbers arc a ll 
(OBG) unless otherwise noted. Numbered co lor designations are from 
ISCC-NBS Centroid Co lor Charts (3). 

ORDER CE RATI OMYXA LES 

Ceratiomyxa fruticulosa (~Hlll.) ~lacbr., No. Am. Slime-~loulds 18. 1899. 
Reported f rom Colorado by Sturgis in 1907 , p . 11 (3 l )as c. mucida 

(Pers . ) Schroet. from Boulder, El Paso, Gilpi n , Jefferson, OUray and 
San Juan counties. 

Collected also in Clear Creek, Cus ter, Eagle, Garfield nod 
Larimer counties and seen but not collected in many other a reas over 
t he State on decayed wood from early spring to late fall. 

ORDER L1 CEALES 

FMULY CR IB RA RIACEAE 

Cribrar ia argillacca (Pcrs.) Pcrs ., Neues f.tag. Bot. 1:91. 1794. 
Report ed from Col orado by Stu r gis in 1907 , p. 35 (3 1) from Boulder, 

El Paso. and Gilpin coun t ies. 
Co ll ec t ed also in Clear Creek, Custer, Eagle, Larimer and f.lineral 

counti es on decayed wood that is often covered with moss and 1 ichens, 
in spruce/fi r fores t s in summer. 

Cribraria atrofusca ~ta rtin G Love joy , Jour . Was h . Acad. 22:92 . 1932. 
Type locality : Colorado. 
Reported from Co l orado in the origi nal description fro111 a co l lec­

tion on coniferous wood, i n 1909 (29). The county was not cited . 
Col l ec t ed in Eag l e and Lari10er counties on decayed wood of 

Engl emann spruce in sum.'Tie r . 

Cribraria aurantiaca Schrad., Nov. Ge n. Pl. 5 . 1797 . 
Reported from Co l orado by Stur gis in 1907, p . 35 (3 1) f r om El 

Paso and Douglas counties. 
Co llected also in Custer County by Sturgis in .Ju l y , 1912 , two 

speci mens in BPI. 

Cribraria elegan s Bcrk. C Curt. , in Berk .• Grev ill ea 2:67. 1837. 
Reported from Co lorado by Sturg is in 1907 , p. 3S (3 1) quoti ng 
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~cbride' s manuscript. A spec imen from To113nd (Boulder County) 
determined by T. H. ~facbride, dated 1906, is in BPI, as is a co ll ec­
tion from Estes Park (Lar imer County) . 

Cribraria i ntrica t a Schrnd., Nov. Gen. Pl . 7. 1797. 
Reported fr om Colorado by Sturg;s in 1907, p . 36 (31) quoting 

~tacbridc' s manuscript but not found by Stur gis or by us and there are 
no Colorado co ll ections in BP I, COLO or ~1. 

Cribraria macrocarpa Schrad., Nov. Gen. Pl. 8. 1797. 
Reported f r om Co lor ado by Sturgis in 1907, p. 35 (3 1) f r om a co l ­

l ection mo.de in Augus t , 1905 in Douglas County . A co ll ection made by 
Bethe l i n Augus t, 1905 i n El Paso· County is i n BPI . 

Cribraria microcarpa (Schrad.) Pers. , Syn. Fung. 190. 1801. emend 
Na nn .-Brem., K. Ned . Akad. Wet. Proc . C. 69:340. 1966. 

Reported from Co lorado by Hage l s t ein i n 1944, p. 198 (12). 
Appeared in mo i st chamber on decayed wood coll ected in Clear 

Creek County. 

Cribraria minutissima Schw., Trans. Am. Phil. Soc . II 4:260 . 1832. 
Reported f rom Colorado by Sturgis in 1907, p. 35 (3 l )from Boul der 

and El Paso counties. 

Cribraria oregana IL C. Gi lbert, in Peck and Gilber t , Am. Jour. Bot . 
19: 142. 1937.. 

New Co 1 or ado record. 
Cl ear Creek Co.: On underside of decayed Eng l emann spruce, 

Chicago Creek ( 11 km southwes t of Idaho Springs on Colo. 103) 2,500 m, 
August 3, 1974, 4697; on decayed ~·ood , Squaw Pass (9.5 km west on Co l O• 
103 from Ber gen Park j unc t ion wi th U.S. 73) 2, 800 m, Sept ember 27, 
1975, 6350 ; August 7, 1976 , 6991. 

Eag l e Co.: On decayed spruce, West Lake Cr eek (9. 5 km sou t h of 
1~70) 2,800 m, Ju l y 27, 1973 , 3939 ; on decayed Eng l emann spruce near 
me l ting s now, Wes t Lake Cr eek ( 11 km south of 1· 70) 3, 000 m, June 29, 
1975, 5808. 

Cribraria pirifor mis Schrad., Nov. Gen. Pl. 4. 1797. 
Reported from Co l or ado by Sturg;s i n 1913, p. 450 (32) as C. 

"pyriformis" Schrad. f r om co ll ections made i n Cus t er County i n July 
and Augus t, 1912. 

Cribraria purpurea Schrad . • Nov. Gen . PI . 8. 1797. 
Repor t ed from Co l orado by ~lacbride in 1922 , p. 228 (27). 
Co ll ected in Cl ea r Cr eek, Cus t er, Eag l e, t-1esa and Summi t counties 

on decayed conifer wood in l ate summer and fall. 

Cribraria rufa (Roth) Rost., Mon. 232. 187 5. 
Described by t-lartin and Alexopou los, p. 89 (30) as being wide l y 

di s t r ibuted throughout the United States, but not specifically repor· 
ted f rom Co 1 or ado. 

Clear Creek Co. : On decayed conifer "''ood, Squaw Pass (9.5 km west 
on Co lo. 103 from Bergen Park j unction "''ith U. S. 73) 2,800 m, August 
28, 1977. 8232 . 

Eag l e Co.: On decayed con ifer .,..·ood, West Lake Creek (9 . 5 km south 
of 1-70) 2,800 m, October 11 , 1975, 6426 . 
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Gi lpin Co. : On decayed conifer wood, Pick l e Gulch (9 km north 
of Black Hawk on Co lo. 119) 2,800 m, Sept ember 10, 1975, 6091. 

Larimer Co.: A specimen from Estes Park is in BPI. 
Summit Co.: On decayed conifer wood, Spring. Creek (22 km south­

west of Kr emm ling on Co lo . 9) 2,600 m, Ju l y 28, 1973, 3831 . 

Cribraria violacea Rex, Proc. Acad. Phil a. 43:393 . 1891. 
Reported by Sturgis in 1907, p. 36 (3 1) f rom collections on the 

i nner bark of cot tonwood logs, El Paso County, September 1906. 

Cribraria vulgaris Schrad ., Nov . Gen. Pl. S. 1797. 
Described by ~lar tin and Al exopou los, p. 9 1 (30) as occur ring in 

the United Stat es but not s pecifically rcpor~cd from Colorado. 
A co ll ection of Bethel ' s dated 1909 is in BPI. 

OictydiWl cancellatW!I (Batsch) ~lacbr ., N. Am. Slime-t-loulds 172. 1899. 
Reported from Co lorado by Sturgis i n 1907, p. 36 (3 1) from 

co l lections i n Denver, Doug las, El Paso, Gi lpin, Grand, Jeffer son 
and San Juan counties . 

Observa tions: Stur gis (31) noted that -the specimens from El 
Paso County showed a n i rregu l ar net over the apex of the sporangium 
wh ich he r ecogni zed as an "abnorma l form ca ll ed by Ros afinski 
1/eterodictyon , . .. c lose l y r esembling Cribroroia". This taxon "'as g i ven 
varj et y s tatus by Lister i n 19 11 (23) as D. canceZZatum var. alpinwn 
and i s now accepted as a distinc t species D. miNb1:le (Ros t. ) ~ley l an. 
All DBG ma t eria l nnd a ll the Co l orado specimens we have eXami ned in 
BPI fit the descript ion of D. mirabi'Le , however a Bould er County 
collecti on (COLO M- 821) i s t ypical D. canceU.atwn. 

Oictydiwn mirabil e (Rost.) Meylan , Bu l l. Soc. Vaud. Sci . Nat . 57 :305 . 
193 1. 

Reported from Co lorado by Sturgis in 190?, p, 36 (31) as "a bnorma l 
form" of D. cance'Lla.tum from col l ections in El Paso County (see above). 

Co l lected a l so in Cl ear Creek , Eagle, Gi l pin , and Summi t count ies 
on decayed con ifer wood in s ummer. 

Observations : Though not so described or i ll us trated in ~ln rtin 

and Al exopoul os, a ll our ma t erial s ho"''S the ribs to be connected by 
de l icate transver se bands (as in D. canceZlatwn) in the lo"'·er half of 
the spora.ngium after th e fuga.cious ca. lycu lus d'i sa.ppears. The 
C'Pibraria -l ike net over the upper part does not have these bands . 
The plasmodium is jet blac k . 

Lindblad ia tubul i na Fries, Summa Vcg. Scand. 449. 1849 . 
Reported from Co lorado by Sturgis in 1907 , p. 35 (3 1) as L. 

effu.sa (Ehr . ) Rost. from collec t ions in El l>aso and Jefferson 
counties. 

Col lec t ed a l so in Clear Creek, Eag le, Gi l pi n, Gunn ison , Larimer 
and Mi nera I counties on moss and l ichen- cover ed dcc;1yed coni fe1· logs. 
mos tl y s pruce, in s ummer . 

FAI>IILY LICEACEAE 

Licea belmontiana Nann . - Brem . • K. Ned. t\kad . 1\'et. Proc . C. 69:337. 1966. 
Ne"' hemisphe r e r ecord. 
Arapahoe Co.: On bark of livi ng e l m and dead cotton~o·ood in moist 

chamber, High Line Cana l and South University Bou l evard, 1, 620 m, 



1978 , 8558 (determi nation confirmed by E. Nannenga -Bren~ekamp) . 
Boulder Co.: On bark of cottonwood in moist chamber, 1. 6 km 

east of Niwot, 1,680 m, 1979 , 9324. 
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El Paso Co .: On bark of scrub oak in t'lois t chamber, Helen 11unt' s 
gr ave, 2, 850 m, 1978, 8858. 

Jefferson Co. : On bark o f 1 iving co ttonwood , e lm and juniper i n 
moist chamber, ~lount Olive t cemetery 1, 640 m, 1978 , 8390. 

San t-liguel Co .: On bark of cottonwood in mois t chamber , Il ium, 
2,100 m, 1978, 9301. 

Licea castanea G. Li s ter, Jour. Bot. 49 :6 1. 1911. 
New Colorado r ecord. 
Denver Co.: On bark of li vi ng juniper in mois t chamber, Robinson 

Park ( 1s t and Forest s treets) 1,600 m, 1978 , 8529. 
San ~li gue l Co . : On bark of l iving na rrow leaf cotton \oo'OOd in 

moist c hamber, I li um, 2, 100 m, 1978 , 9255 . 

Licea fimicola Dearness G Bisby, i n Bisby, Bu ll er and Dearness , Fungi 
~lanit. 52. 1929. 

Reported from Colorado by r.tar tin and Alexopoulos in 1969, p. 44 
(30) from moi st c hamber fruitings on CO\\' and r a bb it dung , and by Angel 
and Wicklow i n 1975 (2) from mo i s t chamber fruitings on pronghorncd 
ante lope dung co ll ec ted i n the Pawnee Gr ass lands in h'e td County . 

Licea kleistobolus Marti n, ~lycologia 34 : 702. 1942. 
Repo rted from Co lorado by Hage l s t ein in 1944 , p . 210 ( 12) as 

OZ'Cadell.a pusiZl.a (Lipp.) llage 1s t. 
Collected in Boulder . Denver and Saguache counti es on ba rk of 

cottonwood, scrub oak and j uniper i n moist chamber. 

Licea minima Fries, Sys t . ~lye . 3: 199. 1829 . 
Reported from Co lorado by Macbride and ~lartin in 1934, p. 225 

(28) f r om a co ll ection on an o ld po l ypo r e. 
Co ll ec t ed in Cl ear Creek and Eag l e counti es on decayed wood in 

spring. 

Licea paras itica (Zuka l ) Mar tin, Myco logia 34 :702. 1942. 
Described by ~lar tin and Al exopoul os , p . 46 (30) as being ~:idely 

di s tributed, but not specif i cal Jy r eported from Colorado. 
Bou lder Co. : On bark of Ameri can e l m in mois t chamber, 7 km 

north of Lafayette on U.S. 287, 1,600 m, 1979 , 9397. 
pan r.ligue l Co.: On na rrO\\' l eaf cottonwood bark, in mois t 

chamber, Ilium, 2, 100 m, 1978, 9255 ; Saw Pi t, 2,200 m, 1978 , 9221 , 
9222. 

Licea tenera Jahn , Ber. Ocuts. Bot. Ges. 36:665. 19 19. 
Reported from Co lorado by Angel and Wickl ow in 1975 (2) from 

moist c hamber fruitings on dung of cow , ra bbit and pronghorned ante­
lope, co l lected in th e Pa\\·nee Gr ass l ands _in \\'e l d County . 

Licea variabilis Sc hrad., Nov. Gen. Pl. 18 . 1797. 
Report ed f r om Co l orado by Sturgis in 1913, p. 450 (32) a s L. 

fle:r:uosa Per s . from a scnnty coll ecti on on decayed coni fer wood on 
Cheyenne ~1ountain in El Paso Count y . 

Co ll ected a l so i n Bou lde r County, exsiccati in COLO . 
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FMII LY RET!CULAR!ACEAE 

Di c t ydiae thalium plumbewn (Schum . ) Rost.~ in Lis t er, "lycet. 157. 1894. 
Repor ted from Color ado by Sturgis in 1907 , p. 36 (3 1) from speci­

raen s co l lected by Be thel in Bou lde r and El Paso coun ties . 

En t eridium Iycoperdon (Bu ll. ) Farr , Taxon ZS: Sl 4 . 1976 . 
Repor t ed from Color ado by Sturgis in 1907, p. 37 (3 1) as 

Reticula:ria Lycopei'Cicm Bu ll . lie s t ated that it appeared t o be common 
t hroughou t the sta t e, occurring frequent l y on rotting portions of 
l ivi ng trees. 

Col lect ed i n Ar chul eta, Bou lder, Cl ea.r Cr eek, Douglas, Eag l e, El 
Paso , Gi lpin and Summi t coun ties on decayed spruce in summer . 

Enteridium olivacewn Ehr en b., Fahrb. Gewttchs k . l (Z) :57 . 1819. 
Reported from Color ado by Sturgi s jn 1907 , p. 37 (3 1) from a 

s i ng l e co ll ect ion made by Bethe l in El Paso County in June, 1901 . 
Three othe r co l lections of Bethel' s dated 1902 , county unknown, a r e 
i n BP I. 

Enteridium splendens (r~o rgan ) Macbr. , N. Am. 51 ime-Moulds 151. 1899 . 
Reported from Co lorado by Stur gis in 1907, p. 37 (3 1) as 

"E-nteridium Rozeanum Wing." from co ll ect ions made in Boulder and 
Custer counties . 

Enteridium splendens (Mor gan) Macbr . var . j urana (Meyl. ) H!trk., 
Kar s tenia 19:5 . 1979 . (Note. This t axon antedates the same combi­
nation by Farr , Nova Hedwigia 31 (1/ 2) . 1979). 

New Co Lor ado r ecord . 
Cl ear Cr eek Co.: On decayed coni fer wood, Squaw Pass (9 km "'·es t 

on Co lo. 103 f rom Bergen Park j unction 1d th U.S . 73) 2 ,800 m, Augus t 
7 , 1976, 7067; Chicago Creek ( 11 km southwes t of Idaho Spring s on Co l o. 
103) 2,400 m, Augus t 8, 1976, 6874J 687 S; Augus t 19, 1976 , 7153 . 

Summit Co.: On decayed s pruce wood, Spring Creek (26 km south­
west of Kremmling on Co l o . 9) 2 ,800 m, Oc t ober 4, 1975, 6374 . 

Lycogala epidendrum (L. ) Fr ies , Syst. ~lye . 3:80. 1829. 
Reported from Co lorado by t-lacbridc in 1899, p. 175 (26) . 
Co ll ected in Bould er, Cl ea r Cr eek , Eag le, Gilpin , Grand , Gunn ison, 

Huerfano, Ouray , Park, Pitkin and Summit counti es on decayed conifer 
logs associated with moss and lichen f r om spring t o fa ll. 

Lycoga1a f1avofu scum (Ehren b.) Ros t., in Fucke l , Jahrb . Nass. Ver. Nat. 
27-28 : 68 . 1873. 

Repor t ed f r om Colorado by Sturgis jn 1907, p. 42 (31 ) f r om 
Bou l der and Denver counties . 

Tubifera ferruginosa (Bat s ch) J . F. Gme l. , Sys t. Nat. 2: 1472. 1791. 
Reported f r om Co lor ado by Sturgi s jn 1907, p. 36 (3 1) as 'fubulina 

Cylindrica (Bull. ) Rost. from col l ections made in Doug l as, El Paso and 
Gi 1 pin count ies . 

Co ll ected a l so in Boulder, Cl ear Creek , Eag l e and Summit counties 
on decayed spruce wood, cover ed wi th moss and 1 ichen, i n sununer. 



ORDER ECHINOSTELIALES 

Echinostelium elachiston Alcxop ., ~lycologia 50:52. 1958. 
Reported from Colorado by ~lartin & Al exopou los in 1969, p . 98 

(30). 
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A collection numbered UTI1C~1346 from Boulder County, Colorado, 
collected by Wil son St ewart from mois t chamber fruiting on the bark 
of Ulmus , cultured and de t ermi ned by C.J. Alexopoul os, is in BPI. 

ORDER TRICHIALE5 

PMIILY OIANEMACEAE 

Calomyxa metallica (8erk .) Ni euwl., Am . ~l id!. Nat. 4:335. 1916 . 
· Repor t ed f r om Co l orado by llagelstein in 1944, p. 266 ( 12) as 

MaPgOJ'itametaUica (Berk.) A. [ i s t er. 
Co ll ec t ed in Boulder, Doug la s a nd Jefferson counti es on bark of 

living cottonwood and j uniper in moist c hamber. 

Dianema corticatum A. Lister, ~lycet. 205. 1894 . 
Reported from Colorado by Lister i n 1925, p. 256 (23). 
Collected in Eagle County on dead conifer wood f rom spr i ng to 

fall. 

Dianema depressum (A. Li s t e r ) A. Li s ter , ,_tyce t . 204. 1894. 
Reported from Colorado by Hagel stein in 1944 , p. 269 (12) , with 

the conunen t that there were onl y three r eported collections f r om North 
America . The Colorado material was not seen by him. 

Collected in Clear Creek, Eagle and Gilpin counties on decayed 
conifer wood f rom spring to fall. and in Denver County on bark of 
1 i v ing cot ton wood in moist chamber. 

Dianema harveyi Rex , Proc. Acad. Phila . 43:397. 1891. 
Reported from Co l orado by Li ster in 1925, p. 253 (23) from a 

collection made by Sturgis in Augus t; previously co ll ec ted in Britain 
as a winter s pecies. 

Collected in J e fferson County on bark of living juniper in mois t 
chamber . 

Dianema subretisporum Kowa ! ski , ~lycologia 59 : 1080 . 1967. 
New Colorado record . 
Eagle Co.: On decaying R;rass s tems , twigs and thistle near 

melting snow, West Lake Creek (9.5 km south of 1-70) 2 ,800 m, ~tay 19, 
1978, 8657, 8660 (determi na t ion by D. T. Kowal s ki) . 

FAMILY TRJCHJACEAE 

Arcyodes inca.rnata (Alb. & Schw.) 0. F. Cook, Science 15:651 . 1902. 
Reported f r o:n Color ado by Hage l s tein i n 1944, p. 259 (12) as 

Lachnobolus congestus (Somm . ) Lis t e r. 
Collected in Cl ear Creek, Eag l e , Gilpi n, Jefferson and Summit 

counties on decayed wood from spring to fa 11. 

Arcyria cinerea (Bull.) Pcrs., Syn. Fung. 184 . 1801. 
Reported f rom Colorado by Sturgi s in 1907, p. 40 (3 1) from 

Bou lder and El Paso counties. 
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Co ll ected also in Cl ear Creek, Eag le, Gilpin, Uuerfano and 
Summit counties on decayi ng \I,'OOd and fore s t debri s f rom spring t o 
fa II , and in moist chamber. 

Obser va t ions: Eighty percent of our co II ecti on s are the pa 1 e 
gray, cyJindri c t o ovoid fo rm . T~o<~·enty per cent are ochraccous . With­
out any r e lat ion t o color or s hape of spor angia, mos t of our co llec­
t i ons have l a rger spores than t he 6-7 llffi r ange desc ribed for t his 
species . The mos t common s pore s ize is 7.5-9 lim, but in over hal f 
of our co ll ections there a rc spores up t o 9.5 pm in diameter. 
In addit ion to the varia tions in the cap ill itium and it s ornamenta­
tion described by Mar tin a nd Al exopoulos (30), some of our co ll ections 
(4684~ 6058, 6993 and 77S2 ) have l ar ge ba ll oon-lik e Sl'l'ell i ngs of t he 
capl ll i t ia 1 th r eads t o twice their usua 1 diameter , as reported by 
Farr (8). 

Arcyria de nudata (t.) We tts t. , Ve rh. Zoo l.-Bot. Ges . l't'ien 35: ·Abh. 
535 . 1886. 

Repor ted from Co lorado by Macbride i n 1899, p . 196 (26) and by 
Stur gis in 1907, p. 40 (3 1) a s A. punicea Pers . f r om scanty materia I 
f r om El Paso and San Jua n count ies . 

Co l lected a l so in Bou_lder a nd lluerfano counti es, exsiccat i i n 
COLO. 

Arcyria ferruginea Saute r , Flora 24:316. 1841. 
Reported from Co l orado by Sturg i s in 1913, p. 451 (32) from one 

sma l l co ll ect i on made on c harred y,•ood in El Paso Count y , Augus t, 1912. 
Co ll ec t ed a l so in Boulder County , exs i ccat i in COLO . 

Arcyria globosa Schw. , Schr . Na t . Gcs. Le ip zig 1: 64 . 1822 . 
New Co l orado record. 
Cl ear Creek Co. : On decayed bl ue spr uce, Squaw Pass (20 km west 

on Co lo . 103 from Ber gen Park junct i on with U.S. 73) 3, 100 m, Augus t 
3, 1974 , 4696. 

Eag l e Co.: On decayed spruce , Wes t Lake Cr eek ( 14.5 km sou t h of 
1-7 0) 2,900 m, Ju l y 2 1, 1973, 3927 ; (9.5 km south of 1- 70) 2,800 m, 
July 29 , 1973, 3944 . 

Pitki n Co . : On decayed s pruce, I ndependence Pass ( 16 km south­
west of As pen on U. S. 82 ) 3,200 m, Ju l y 28, 1976 , 6942. 

Summit Co .: On decayed wood, Spring Creek (26 km southwe s t of 
Kr emm l i ng on Co lo. 9) 2 , 800 m, July 29, 1973, 3841 - A . 

Obse r vations: To our kno\d edge, this is the first l ist ing of 
t his s pecies from Co l or ado and th e fir s t time it ha s been fou nd o n 
sp ruce, furt he r a ttesting to the capab.i 1 i.t y of thi s species t o adapt 
t o ne l'l' subs tra t es, fo ll owing the d isappearance of the American 
c hes tnu t . 

Arcyria incarna t a ( Pers . ) Per s ., Obs. Myc. I: 58 . 1796 . 
Reported f r om Co lo rado by Sturg i s in 1907, p. 40 (3 1) f r om 

Bould er , El Paso and G.i I(Jin count i e s . 
Co ll ected al so in Cl ea r Cr eek, Eag l e , Gra nd, P~rk and Summit 

counties f rom ea r l y spring to late fa ll on fore s t 1 i tter a nd decayed 
wood, both coni fer a nd ang iosper m. 

Observ3ti ons: There 3r e two di st inc t co lor var ian t s in our 
ma t eria l . The most corrunon i s deep r eddi s h-ora nge lt36 before opening 
and the spor e-covered capl 11 i tium when ex pand ed i s s trong r edd i s h-brO\oo'n 
lt 40 . The other , occurring on ly ha lf a s f r equentl y, ha s a da r k pink 
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16 pcridium, and the expanded capi ll itium and spores are dark ye llow­
pink 130 . 

Arcyria i nsign is Kalchbr. & Cooke, in Ka lchbr., Grevil lea 10:143. 
Described by ~tart in and Al exopoulos , p. 130 (30) as being cos­

mopolitan, but not specifica ll y reported from Colorado. 
Boulder Co. : On dead wood, 7.3 km south of Neder land, 2,600 m, 

in moist chrunber , 1958, COLO M-146. 
Jefferson Co.: On bark of l iving cottonwood , \\'. Colfax a nd 

Co l e Rd., 1,600 m, in moist chamber , 1978, 9293. 

Arcyria nutans (Bu l l. ) Grev., Fl. Ed i n . 455. 1824. 
Reported from Co l orado by Sturgis i n 1907, p. 4 1 (3 1) f r om 

Bou lder , Doug l as, El Paso, Gilpin, Ouray and San Jua n counties on 
pine logs. 

Co ll ected a l so in Cl ear Creek, Custer, Eag l e a nd Huerfano 
counties, usua ll y on decaying ,spruce wood i n summer . 

Observations: Sturgis ca 11 ed this the most common and most 
striking species of A1v:yr-ia in Colorado. We find it to be much l ess 
common than A. i ncarnata and certain l y l ess common and striking than 
A. versicolor. Our specimens are more robus t than f ru itings from the 
eastern United States, have a more open capillitial net, and have 
larger spor es that r each 9-10 )Jm i n diameter rathe r than the 7-8 ~m 
usuaJly described. The s ta l ks are filled with spore-like cell s that 
r each 15-20 l-!m in diameter. The hypotha ll us, confluent between 
spor :tngia, is variab l y rough and veined or smooth , glis t ening, and 
trans lucent in some shade of cream, t an or brown. 

Arcyria oer stedti i Ros t., ~len . 278. 1875 . 
Report ed from Co l orado by Kauffman in 1921 (13) from col l ec t ions 

made on conifer logs, Gil pin County, 1920. 
Co ll ected a l so in Eag le and Summit counties on decayed wood, 

moss and forest l i tt er in summer and fa ll . 

Ar cyria o l ivaceog l obosa Farr, Chapman 8 f.litc hc l, in Farr (in press, 
Nova Hedwigia). 

Type co ll ec ti on. 
Cl ear Creek Co.: On decayed \<io'Ood, Chicago Creek ( 11 km south\<io·est 

of ldoho Springs on Co l o. 103) 2,500 m, Augus t 3, 1974, 5131. 

Arcyria pomi fomi s (Leers) Rost., f.lon. 271. 1875. 
Reported from Colorado by Sturgis in 1907, p. 40 (3 1) f r om 

Bou lder, Denver, Douglas, El Paso and Ouray counties. 
Co ll ected a lso in Clear Creek, Eag l e and Larimer count ies in 

summer and ear l y fall. 

Arcyria s t ipata (Schw . ) A. Li s ter , Hycet. 189. 1894. 
Reported from Colorado by Sturgis in 1907, p. 41 (31) from a 

s ingle col l ec tion made by Bethel in 1902. 
Col l ec ted in Eagle and Gilpin counties on dead wood in spring and 

fall. 

Arcyria ver sicolor Phil l ., Grcvi ll ea 5: 11 5. 1877 . 
Repo r ted from Co lon•do by Sturgi s in 1907, p . 4 1 (3 1) as A. 

vitellina Phi l l. from collections made in Gi l pin, Grand and San Juan 
counties. 
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Collected also i n Archu l eta. Boulder. Cl ear Creek, Eagle . 
Gunni son, Miner al anr:l Sun;mit counties on dead conifer wood from earl y 
spring t o l ate fal l . 

Observations: This montane species is the most abundant Arcyl"'ia 
in the Co lorado Rockies. Fruitings often exceed 20 em in diameter 
and may comp l e tely cover the lower surface of decayed spruce logs or 
comple t e l y encircle a rotten spruce s tump . The co l or may var y i n one 
col l ection from dull red through many shades of greenis h-yel l ow, 
ye llow, go ld and orange . Other collections ar e uniform ly brilliant 
canary yellow . Color is the only variabl e character. The plasmodium, 
not described in most texts, is white at first , changes to sa lmon-egg 
red to coTa l pink and final l y ye ll ow before fruiting. 

Hemitrichia abietina (Wigand) G. Lister, ~lycet. ed. 2. 227. 1911, 
Reported from Colorado by Sturgis i n 1907, p. 39 (3 1) as 1/. ovata 

(Per s.) ~1acbr . from col l ections made in Douglas, El Paso, Gilpi n, and 
Ouray counties. 

Collected~ also in Boulde r , Custer and Larimer counties, exsiccati 
in BPI and COLO. 

Hcaitrichia calycul ata (Speg.) Farr, t-tycologia 66 :887. 1974 . 
Described by ~lartin and Alexopoulos, p. 148 (30) (as H. stipitata) 

as bei fl.g worldwide in dist r ibution , but not specifica ll y reported from 
Colorado. 

Bou lder Co.: Bethel, September, 1906 , exsiccat i in BPI. 
Eag l e Co.: On moss-covered decayed conifer wood, West Lake Cr eek 

(9 km south of 1-70) 2,800 m, Augu s t 31, 1974, 5321. 

Hemitrichia clavata (Pers. ) Rost. , in Fucke l, Jahrb. Nass. Ver. Nat. 
27-28 : 75. 1873. 

Reported from Colorado by Macbride in 1899, p. 207 (26). 
Collected in Clear Creek , Eag le and Swnmi t counties on moss, 

lit t er and decayed conifer and angiosperm wood from earl y spring to 
late fa ll. 

Obser vations: This is the most common Hemitrichia in Color::ado 
and shows a great deal of variation i n t he capi ll itium: e l asticity, 
slight to marked; width, 4.5- 8 pm; ornamentation, 4 to 8 minutely 
pilose to smooth spirals : color, ye llow (conco lorous with spores) t o 
ochraceous and reddish-brown. The spor e size, as in many montane 
col l ections of other species, is somewhat larger than in the text de­
scr ipt ion (7-9 ~m), r eaching 11 'UIIl in some fruiti ngs. 

11e11i trichi a karstenii (Ros t.) A. Lister, ~tycet. 178. 1894. 
Reported from Colorado by Sturg is in 1913, p. 451 (32) from 

co ll ections made in Cus ter and Gilpin counti es in August 1911 and 
1912 on the bark of Pop!Alus . 

Collected also in Eagle County on decayed aspen bark in the 
spring. 

Hemitrichia montana (~1organ ) t-1acbr . , N. Am. S lime-~1oulds 208 . 1899. 
Reported from Colorado by ~1artin and Al exopoulos i n 1969, p. 152 

(30) . • 
Collected in Boulder, Clear Creek, Eagle, Grand and Summi t 

counties f:-om spring t o fall on dead wood. 



Hemitrichia serpula (Scop . ) Ros t. , in Lis t e r, ~fycet. 179. 1894. 
Reported from Co l orado by Sturgis i n 1913, p . 451 (32) from 

coll ec ti ons made i n Custer Count y in Augus t 1911 . 

Metatrichia vesparium (Batsch) Nann . - Brem . , K. Ned . Akad . Wet. Pr oc . 
c. 69:346. 1966. 

Re port ed f r om Col or ado by Sturgis i n 1913, p . 450 (32) as 
Hemitroichia vespariwn ( Bat sch) Macbr. from a s ing! e co ll ec t ion made 
in Cus t er County i n Sept ember , 1912. 

Co ll ec t ed a l so in Eag l e Coun ty i n spr ing a nd fa ll on moss­
cover ed decayed aspen wood, 
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Obser va t ions: All our 16 co ll ecti ons have been t aken from one 
and the same aspen l og over a per iod of 2 yeaTs . The frui tings a r e 
typica 1 i n ev ery r espect except that they have s p i nes on the co pi 11 i ­
t ium up t o 7 \IJU l ong, wh ich is O\fe r 3 t imes t he l ength of that de­
scr ibed fo r t he species or that found on ma t er ia l "'e have examined 
from North Car o lina . This is almost twice the l ength described for 
the s pines o f 11. horl'ida. lng . 

Oligonema fulvum ~!organ, Jour . Cine . Soc . Na t . Uis t. 16:36. 1893. 
Reported f r om Co l or a do by Mart i n and Alexopoul os in 1969, p. 119 

(30) who, however, ques tioned t he determi nat i on of the s ing I c Co l or ado 
spec i men th ey had ex ami ned. 

Boulder Co.: On decayed wood , 4 km southwest o f Boulder , 1, 900 
m, ~lay 23, 1958 , COLO 11- 149. 

Summi t Co . : On decayed s pruce bar k, gr ass, l eaves , and h erba~ 

ceou s s t ems , Spri ng Cr eek (26 km southwes t of Kremm ling on Co l o. 9) 
2, 800 m, ~lay 26 , 1973 , 3665. 

Oligonema schweinitzii (Berk . ) ~tar t i n , ~lyco l og i a 39:460, 1947 . 
New Colorado r ecord . 
Gi l pin Co. : On decayed aspen wood, Pick le Gul ch (9 km north of 

Black Hawk on Co lo . 119) 2, 800 m, Augus t 5, 1978, 9023. 

Perichaena chrysosperma (Currey) A. Lis t er , Mycet. 196 . 1894 . 
Described by ~lar t i n a nd Al exopoul os, p. 110 (30) as be i ng cos~ 

mopo lita n, but not specifica ll y r eport ed f r om Co lorado. 
Arapahoe Co .: On bar k of dead cottonwood s tump, 1-l igh Li ne Canal 

and So. Univer s ity Bl vd., 1, 620 m, i n moist c hamber , 1978 , 8ti13. 
Doug la s Co .: On bar k of l iv i ng cottonwood , Lar kspur j unc t ion 

on 1-2 5, 1, 650 m, i n moi st c hamber, 1978, 8534. 
Jefferson Co . : On bark of li ving j un iper, ~l t. Olive t Cemet e r y, 

1. 640 m, in mo i s t c hamber, 1978, 8544. 

Perichaena corticali s (Batsch) Ros t . , ~!a n . 293 . 1875 . 
Repor t ed f r om Co l o r ado by St urgi s in L907 , p . 42 (3 1) f r om 

coll ec t i ons made in Ocnver a nd El Paso count ies on cot t onwood and 
will ows . 

Co ll ect ed a l so in Boulder . Cha ffee , Clear Cr eek , Doug las, Eag l e, 
Gi l pin, Pa rk, San J ua n and Summi t counties from ea r l y spring t o l a t e 
fall on t he inner bark of decaying aspen . 

Obser vations : This is one of the mos t common s lime mol ds i n 
the mounta inous a r eas of Co l orado . Lar ge f ru i t i ngs can be found on 
aspen l ogs protruding f rom sno\oo·banks as earl y as Ma r c h a nd wh enever 
moi s ture condit ions permit , throughout the summer ~nd fa ll. It is 
so coaunon t ha t we co ll ec t onl y unusua 1 frul t i ngs, a nd we have 
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frequent l y observed the species fruiting i n counties other than those 
cited. We have found it £!!.!1. on aspen "''OOd, a nd on ly on the strands 
of inner bark. 

Perichaena depr essa Libert, Pl . Cr ypt. 378. 1837. 
Reported from Colorado by Sturgis in 1907. p. 41 (3 1) as occur· 

ring commonly on the bark of cottonwood and willows in Boulder, Denver 
and El Paso counties. 

Co ll ected a l so i n Arapahoe . Delta, Jeffer son, Ouray and Park 
counties from moist chamber fruitings on bark of a l der, juniper and 

. cottonwood, oak leaves, grape s t ems and yucca. 
Observations: The areas in which Sturgis co ll ected this species 

are now part of the Bou lder-Denver·Colorado Springs urban sprawl and 
most of the remaining trees are i naccessible for collecting . Since 
we had not found P. depressa in over 10 years of co llecting, we 
assumed it had disappeared. However. when we started co ll ecting bark 
from native trees sti ll remaining in pa rks and cemeteries and kept it 
in moist chambers, P. depPessa fruited profusely. 

Perichaena vermicularis (Schw.) Rost., t-1on. App. 34. 1876. 
Reported f r om Color ado by Sturgis in 1913, p. 451 (32) from 

co ll ections made in El Paso County near Colorado Springs . 
Collected a l so in Denver County by Bethe l in 1897 (ex.siccati 

in BP I ) and i n Archuleta. Cl ear Creek and San Miguel counties from 
bark of cottonwood in moist chamber. 

Prototrichia metallica (Berk.) t-lassee , Jour. Roy. t-ticr. Soc. 1899 : 350. 
1889. 

Reported from Color ado by Macbride in 1899, p. 200 (26) as P. 
f'Lagellifera (Berk. & Br.) Rost. from collections made i n Gilpin and 
Grand counties . 

Co ll ected a l so in Boulder, Clear Creek, Eagle, Larimer, t-tinera l , 
Ouray and Sununit counties on dead conifer and aspen wood from ear l y 
spring through 13te fa 11 . 

Observations: The description of this species given by t-lartin 
and Al exopou los. p. 145 (30) takes in the gamut of variation s we have 
seen in this convnon monta ne s lime mo ld. Our ma t eria l is easily sep­
arated into three forms as follO \oo'S: 

The most abundant form occurs in l arge f.ruitings in the ear l y 
spring near melting snowbanks . The sporangia a re robust (to 2. 5 mm), 
coppery rose-brO\oo'n with pi nk and go ld iridescence. The capilli tium 
is dark r ed-br O\oo'O, much darker than the spores . ~licroscopically the 
capillitium consists of uniform bundles of spira lly-wound rope-like 
threads (hol l ow, as demonstrated by Kowttlski [16J) which fray at the 
pcnicillate end s i nto sma ll er and sma ll er strands tapering t o fine 
tips attached to the pcridium. Only r arely are amorphous strand s seen. 

fruiting at the same time , on the same subs trates, but never 
intermingled with the coppery forms . are s lightly sma ll er ( to 1 . 7 mm) 
sporangia that are tobacco brown with per idia l highlight s of blue and 
gold. Grossly, the capil li tium i s a drab umber brown that is much 
li ghter than the spore mass. Microscopicall y , the capil litium varies 
from simple smooth threads , often with fu nnel tips, to amorphous 
shee ts, and rarely to penici ll ate, spi ral ropes wi th single to mu l­
tip l e pointed tips. 

In l ate sununer and fal l, small f ruit i ngs of small (to 1. 3 nun) 
red-orange sporangia with gold, rose a nd blue i r idescence occur . In 



these fruiting s , as in the coppe ry form, th e capilli tiurn i s dark 
red-brown, darker than the spore mass, and compo sed ent ire l y of the 
un iform rope-l i ke, sp i rally- wound threads with pcnicil l atc e nd s and 
s l ender taper ing ti ps, 'odthout a ny amorphous s trands. 

Variation s in co lor and capillitia l charac teris tics ma y prove 

321 

to be nothing more than deve l opmenta I features produced by dry wea t her 
and/or co ld tentper atures a s sugges ted by Li ster in 1925, p . 257 (23). 
We have been unable t o demons trate cons tant differences that would 
justi fy varieta l names othe r than mer e co l or designations . The 
sporangin ar e sess ile on a constr icted base wi th on ly an occas iona l 
sporangium being s hort- s talked. They are sea t ed on a confl uen t hypo­
thallus tha t is comp l et e l y co l or less in most co ll ections, but occa­
siona lly vari es to amber tints in the copper -co l or ed fruit ings . Th e 
spores fa ll within the r a nge of measurements described in mos t t exts 
(10-15 IJTTI), ar e spinu lose , a nd in a few col l ec tion s of the brO\m form 
have an olivaceous tinge to the usual pa l e ye ll ow co lor. 

Trichia alpina (R . E. Fries) t-ley l an, Bull. Soc. Vaud. Sci. Nat. 53:460. 
192 1. 

New Co lorado record. 
Clear Creek Co. : On decayed wood, Squaw Pas s ! 6 .5 km wes t on 

Co l o . 103 from Bergen Park j unction wHh U. S. 73) 2,600 m, June 12, 
1974, 4294 ; Ju ly 24, 1974, 4665. 

Eagle Co.: On herbaceous s tems near melting s now, West l ake 
Creek (9 km sou th o f 1-70) 2,800 m, ~lay IS, 1976, 6570 . 

Gilpin Co.: On herbaceous stems, Perigo ( 13 k.m north of Black 
Hawk on Colo. 119) 2, 900 m, Augu s t 7 , 197 6, 68 46 . 

Summit Co.: On decayed wood near me lt ing sno\-.' 1 Mayhan Lake Road 
(16 km southwest of Heeney) 3,100 m, J uly 13 , 1975, 5762. 

Observations: Ou r mat e rial var i es somewhat from the descriptions 
of ~lartin a nd Al exopoulos , p. 55 (30) in t hat the hypothall us is an 
extensive, confluent, tra ns luc ent , ye ll ow-brown #66 s heet, rather tha n 
"very de li cate", and the spor e size va ries f r om 12-14 lim in one co llec -
t ion (5 762) t o 17- 19 lJ ID in another (8004). Spores of the other co l-
l ections fit the 14- 18 um r a nge described. 

Trichia botrytis (J . F. Gme l. ) Per s ., Neues Mag . Bot. 1:89. 1794 . 
Repor ted from Co lorado by Sturgis in 1907 , p . 39 (3 1) f r om a 

si ngl e collection made in El Paso County in 1906. 
Coll ec t ed a l so in Boulder , Clear Creek , Cus t er, Eag l e, Gil pin, 

Gunni son a nd Routt counties on decorti ca te wood in spring a nd summer. 
Obser va tions : Our co ll ec tions agree with the tex t descriptions 

excep t that the spore size i n three otherwi s e id entica l co ll ec tion s 
was 10- 11 lJm, 12-1 4 lim and 13- 16 ~m , r espect i vely (ins tead of 9-11 lJm) . 
The l as t two of these size r a nges even exceed that given by KO \o.'alski 
(21) for T. fZavicoma . 

Trichia contorta (Di tmar) Rost . , Mon . 259. 1875. 
Reported f rom Co lorado by Sturgis in 1907 , p. 38 (3 1) (as T. 

con torta var. inconspicua Rost.) as conunon on th e inn er ba rk of box 
e lder throughout the State, s pec ifica ll y from Boulder, Denver, El 
Paso, Larimer and Ouray counti es. rn 1913, p. 450 (32) he r eported 
it from Gi l pin County on t he inner bark of Populus . 

Co ll ec ted al so in Cl ear Creek , Douglas , Eag l e , Huer fa no , 
Jeffer son, Mesa and Summi t counties, on decayed wood, particul arly 
the inner bark of aspen, from earl y spring to late fall. 
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ObservBtions: We have found ; this to be as p l entiful as, and 
often associated with, Perichaena coroticali s (Batsch) Rest. Our 
material shows a b l ack hypotha ll us rather than white as described by 
f.lartin and Alexopoulos, p. 157 (30) . Our collection 7602 fits the 
description of T. contor•ta var. attenuata t-tey l an. 

Trichia decipie ns (Pers.) t-tacbr., N. Am. Slime-fo.lou ld s 218. 1899. 
First reported from Colorado by Sturgis in 1907, p. 38 (3 1) as 

T. faltax Pers . from col l ections in El Paso , Gilpin and Summit 
counties . 

Col l ected also in Cl ear Creek, Eag l e and Grand counties on dead 
wood from early spring to late fa ll and in moist chamber. 

Observations: This common species occu rs in two distinct co l or 
forms: olive and orange-ye ll ow . Each color is homogeneous throughout 
(peridium, sta l k, capillitium and spores), without inter gradation, 
and we agree with Kowalski (22) that there are two distinct varieties. 
Sixty percent of our coll ections a r e va.r . o'Livacea ~leylan and forty 
percent are var. decipiens. 

Trichia favoginea (Batsch) Pers . , Neues Hag. Bot. I :90. 1794. 
Reported from Colorado by Sturgis in 1907, p. 37 (31) as T. 

pe:rsimiZ.is Karst., and p. 38 as T. affinis DBy. from collections in 
Douglas, El Paso, Ouray and San Juan counties. 

Col l ected also in Bou lder, Clear Creek, Eagle, Fremont, Gilpin, 
Grand, Park, Pitkin and Summit counties on rotting wood, conifer duff 
and soil, often associated with moss, through summer and fa l l. 

Trichia floriformis (Schw.) G. Lister, Jour. Bot . 57: 11 0. 1919. 
Described by ~lartin and Al exopou l os, p. 161 (30) as being 

"''ide l y distributed, but not spec ifically reported from Colorado. 
Clear Creek Co . : On decayed conifer wood, Squaw Pass (9 km west 

on Colo. 103 from Bergen Park junction with U.S . 73) 2,800 m, October 
25, 1976, 7.\74. 

Eag l e Co.: On decayed conifer ~,o,•ood, West Lake Cr eek (9 km south 
of l- 70) 2,800 m, September 10, 1976, 7283 . 

Observations: Our materia l i s of the "''estern robus t variety 
described by Martin and Alexopou l os , p. 16 1 (30), atto.ining 2 mm in 
height, di sp l aying a deep infundibuliform calyculus with a petn l oid 
margin. The hypothallu s varies from blackish-red to almost colorless, 
and the spores and capil l itium are go ld en to brownish-orange, but 
never "brick red". 

Trichia lutescens (A . Lis t er) A. Lister, Jour. Bot. 35:216. 1897 . 
Reported fro11 Colorado by ~lacbride and ~lartin in 1934 , p. 285 

(28) as the first America n record . 
Co ll ected in Boulder, Clear Creek, Eag l e and Larimer counties 

on dead wood in SWTUller. 

Trichia scabra Rost., ~lon. 258. 1875 . 
Described by ~lartin and Alexopou los , p. 163 (30) as cosmopolitan, 

but no t specificall)' reported from Co lorado. 
Eag l e Co.: On d ecayed aspen wood, Wes t Lake Creek (11 km s outh 

of 1-70) 2 , 900 m, October 31 , 1976 , 7610, 7657; ~lay 22 , 1977 , 7784, 
7792. 

Gilpin Co.: On decayed aspen, Pickl e Gul ch (9 km north of Black 
Hawk on Co l o. 119) 2,800 m, July 16, 1977 , 7836 . 



Trichia subf usca Rex, Proc. Acad. Phil a . 42: 192. 1890. 
Des cribed by Mar t i n and Alexopoulos, p. 164 (30) as widespread, 

but not s peci ficall y r eported from Colorado . 
Clear Creek Co.: On decayed wood at edge of melting s nowbanks , 

Squaw Pass (6. 5 km west on Co lo. 103 from Bergen Park j unction with 
U. S. 73) 2,600 m, ~tay 15, 1974, 4217; June 26, 1974, 4628 . 

Gilpin Co.: On decayed wood at edge o f me lti ng snowbank at 
Pickle Gu l ch (9 km north of Slack Hawk on Colo. 11 9) 2,800 m, June 
22 , 1974 , 4618. 

Summit Co. : On decayed wood at edge of melting snOI~:bank on 
Spring Creek (28 km southwest of Kremmling on Colo. 9) 2 , 900 m, 
May 23, 1971, 3020; ~tay 22 , !976 , 6605 . 

Trichia varia (Per s.) Per s., Neues- ~tag . Bot . 1:90. 1794. 
Repor t ed f r om Co l or ado by Sturgi s in 1907 , p. 39 (31) as 

"common everywhere" f r om co ll ections made in Boulder, Denver and 
Ouray counties . 
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Co ll ected a l so in Cl ear Creek, Eagle, Gilpin, Larimer and Sununit 
counties , on dead wood, from ear l y spring to late fall. 

ORDER PHYSARALES 

FMIILY DIDYmACEA£ 

Diachea l eucopodia ( Bull. ) Rost . , Mon . 190. 1874 . 
Reported from Co lora do by Sturgi s i n 1907, p. 26 (3 1) from 

co ll ec t ions on dead l eaves in Bou lder County. 

Diachca s ubsessi lis Peck, Ann. Rep. N. Y. State t-lus. 3 1 :4 1. 1879. 
Reported from Col orado by Stur gis i n 1913 , p. 445-446 (32) from 

coll ections in Cus ter, El Paso and Gilpin count ies. 

Diderma aster oides (A . & G. Li s t er ) G. Lis t er , in Lis t er, ~lycet . ed. 
2. 113. 1911. 

Reported from Co l or ado by Sturg i s i n 1913 , p . 445 (32) from a 
co ll ec t ion made in El Pa so County i n Sept ember, 1908. This was the 
first r ecorded occurrence in North Am er ica. 

Co ll ected also i n Bou lder. Clear Creek and Larimer counties on 
dead wood and bark from earl y spr ing to late fal l. 

Diderma brooksii Kowa l ski , ~lycologia 60(3): 595-603. 1968. 
New Co l orado record . 
Summi t Co.: On decorticate spruce in melting snol<l' , Spring Creek 

(26 km southwes t of Krerrunling on Colo. 9) 2,800 m, May 13 , 1978, 
8596 (confirmed by D. T. Kowalski), 8620; June 6, 1978 , 8783. 

Observations: This spec i es appears to be i ntermedi a te be t~·een 
Diderma and PhysQPU/11. The genera l aspect and the coarse, dark capil­
lit ium are certain l y Dide7'ma-like, but t he latter, in the Col orado 
materi a l , contains fairl y abundant lime nodes in the lower portion 
of the spor angia, and there ar e onl y vest igial traces of limy co l um­
e ll ae , such as found in the t ype specimen of D. brooksii . Although 
the capillit ium suggest s tha t of D. evetinae (Meylan) Kow. , it i s also 
simil ar to br own portions of capillitium we have observed in some 
co ll ect ions of Physarwn aZbescens El lis ex Hacbr. (which see) . In 
these co llec t ions, the fruiting bod i es are e longa ted and the limy 
nodes may be aggr ega t ed into pscudoco lume llae . Further evidence may 



324 

well necess itate the trans f er of D. brooksii to PhysaPWn. 

Did erma chondrioderma (de Bary & Rost.) G. Li s ter, in Lister, ,.lycet. , 
ed. 3. 258. 1925. 

Reported £rom Colorado by Ma.rtin and Al exopoulos in 1969, p. 
353 (30) . 

Diderma cor-rubrum ~lacbr ., N. Am. 51 imc-~lould s ed. 2. 140. 1922. 
Reported from Co lorado by ~lartin and Alexopoulos in 1969, p. 354 

(30). 

Diderma crustaceum Peck, Ann. Rep. N.Y. State Mus . 26:7 4. 1874 . 
Reported from Colorado by Sturgis i n 1907, p. 26 (31 ) quoti ng 

Macbride' s manuscript, but not previous ly ver ified from Col orado. 
Eag le Co . : On decayed bark of e lder near melting snm .. ·, \\1est Lake 

Creek (9 km south of l-70) 2,800 m, June 6, 1976, 8755 . 

Oiderma effusum (Schw. ) ,.1organ, Jour. Cine. Soc. Nat. !lis t. 16:155. 
1894. 

Reported from Colorado by Sturgis i n 1913 , p. 445 (32) f-rom a 
s ingle col l ection made in Custer Count)' in Augus t , 1911 . 

Co ll ected al so in Gilpi n County, exsiccati COLO M- 548 . 

Diderma floriforme (Bu ll. ) Pers., Neues ~lag. Sot. 1 :89. 1794 . 
Described by ~fartin and Alexopoulos , p. 358 (30) as bei ng "''idel y 

di stributed i n north temperate regions, but not s pecifi cally r eported 
from Colorado. 

Clear Cr eek Co.: On decaying wood, Chicago Creek (11 km south­
west of Idaho Springs on Colo. 103) 2, 700 m, August 28 , 1976, 7193 . 

Gi lpin Co.: On d ecaying wood, Pick l e Gulch (9 km north of Black 
Hawk on Co l o. 119) 2,800 m, September 17, 1978, 9048. 

Oidenna globosum Pers., Neues Mag. Bot . I : 89. 1794 . 
Reported from Co l orado by Sturgis i n 1907, p. 26 (3 1) f r om a 

co ll ection made by Bethel in Boulder County , ex s iccnti in BP I. 
Coll ected also in Cl ear Cr eek, Custer , El Pa so a nd La rimer 

counties, exs i cca ti in BPI. 

Diderma hemisphaericum (Bu ll. ) Hornem., Fl. Dan. 33: 13 . 1829. 
Reported from Co lorado by Sturgis i n 1907, p. 25 (3 1) as D. 

michelii ( Lib. ) Corda, f r om a sing le collection made by Bethel in 
Aurora, Arapahoe County, i n Augus t 1906. 

Oidenna lyallii (Massee) Macbr .• N. Am. Sli me-Mould s 99. 1899. 
Reported from Co l o rado by ~la rtin and Al exopoulo s i n 1969 , p. 362 

(30) . 
Collected in Bou l der, Cl ear Creek, Eagle, La ri mer, Mineral and 

Swnmit counties on plant l i tter at the edge of melting snow in ear l y 
spring at 2,800 - 3,000 m. 

Obser vati ons : Thi s is the mos t abundant snowbank Oidel"f11a in 
Colorado; it i s a l so one of the most variable. In addit ion t o the 
variations in spor e ornamentation described in standard t ex t s, ma ny 
other variations occur . The sporang ia, us uall y subg l obos e or obovate, 
may be pulvin ate (5550), penden t (557 8, 5579, 5580) or so s triking ly 
clavate (4358, 4375) as to suggest a di stinc t varie t y. The pcridium, 
usua ll y double, may have the thick outer layer so dense l y encrus ted 
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with 1 imy scales as t o form a th ird laye r. Occasiona ll y t he middl e 
and/or outer layer contains coarse patches of cr ysta lline li me i n the 
form of rosettes or r ecta ngles (2409 ) as in D. tf'evel.yani or Lepido­
dsrma . The per idium may vary i n co l or f r om star k white to c r eam or 
buff and ts often mott led (427S) or areo late (SS83) over the apex. 
The co l ume l la var ies a l mos t d irec t ly i n s i ze a nd almost i nver se l y in 
dep th of color wi th t he amoun t of I ime it contains. In l imy fruitings 
i t is pr ominent, whi t e, c l ava t e, r each i ng the center of t he spor ang ­
ium. When l ime is scant y (4328, 4334, 4336, 4362, 6817) or lacking 
(3389, 3390) the co l ume ll a appears as a sma ll , shrivel l ed , br own to 
blac k thread. The capi ll i t i um va r ies from purplish brown to hyaline 
and from smooth to r ough or beaded. 

Oi derma montanum (~lcy l a n ) ~l cy l an , An n . Cons . Jard. GcnCvc 16:3 11 . 
1913. 

Reported from Co l orado by Macbride and ~la rti n in 1934 , p. 132 
(28). 

Coll ected i n Cl ear Cr eek, Eagl e, Gilpin , Miner a l , Par k a nd Summi t 
counties on p l ant l it t er , l eaves a nd mosses f r om earl y spring t o late 
f> ll. 

Observa t ions: This species, described as bei ng \<lo'ide l y scatter ed 
but " not common" i n t he north t emper a t e regions (30) , is ver y common 
i n t he Co l orado Rocky Moun tains . l t is a l so more variab l e than 
genera ll y descr ibed. As i n many other spec ies, our mo ntane co ll ec­
t ions have spor es exceed ing t he 8- 10 ~m r ange descr ibed j n the t exts , 
wi t h diameter s r eachi ng 13.5 1-1m. Spor e ornamentation va.r ics f r om 
minu te l y spinul ose to pr omi nently spinul ose with i ncomp l e t e r e t icu­
lation. In many co ll ections (3825~ 4845~ 5322~ 6064~ 6328~ 6352~ 
6372~ 6373~ 6375) t he I ime in the outer layer of the peri d ium is 
porce laini zed. 

Diderma nivewn (Ros t . ) ~lacbr., N. Am. Slime-Moulds 100. 1899. 
Reported from Co l or ado by Sturgis i n 1907, p. 26 (31) from a 

sing l e co ll ec t ion made by Be t he l in 1902. 
Col l ec t ed i n Boulder, Cl ear Cr eek, Douglas, Eag l e, Gunn ison , 

Larimer a nd Summi t count ies on decayed ~oo·ood, herbaceous stems, 
gra nite pebbl es and l i t ter under mi xed woods near me lt i ng s nowbanks 
i n spr i ng and on decayed wood i n surruner. 

Obser va t ions : We or igi na lly tri ed to sepa r ate our ma t e r ia l in t o 
Dideroma a'Lpinum Mey l an and D. niveum~ but we fou nd, as observed by 
Kowa l ski (22). t hat D. alpinum is muc h mor e va r iable than descr ibed 
by pr evious a uthor s. The co lor of t he per i d i um, usua ll y pure ~oo•h i te , 
may be a sordid , pinkish l sabe ll i ne or drab , gr ayish-white . The 
co lume llaf usua ll y prom i nent though pu lvina t e , may in some pl asmodia­
car ps be mer e l y an i nconspicuous r i dge at the base a nd may vary from 
ochraccous-or ange or fa...n to ivory or even pure white. The pjgment 
when pr esent appear s t o be confined t o the base of the i nner layer o f 
t he peridium and t his, li ke t he capi ll i t ium, may vary f r om hya l ine t o 
pigmented. The spores ra nge i n s i ze from 10.5- 15.0 ( - 17.0) vm ; some 
ar e evenly spinul ose wh i l e other s have c l us t er s of l ar ger, darker 
spines sepa ra t ed by l ighter band s. Sor.te f rui t i ngs (4230~ 4234~ 4235~ 
7525 ) a r e near l y l ime l ess, i n some (4263~ 5509) t he l i me i n the outer 
l ayer of t he per id i um i s por ce l ai nized; a nd some (6746, 6751) disp l ay 
cr ys t a l line l ime i n t he base. These variations appear to be un r e l a t ed 
and do no t warrant segregation in t o varieties or species. 

We had assigned over 70 col lect i ons t o D. alpinwn main ly because 
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they fruited in the early s pring ncar melt i ng s now, and only one 
(6329), whi ch was found on decayed wood i n summer, to D. niveum. 
Three collections (3667, 3690, 46l7) we cou l d not confidently place 
in either species . We agTee with Farr ( 11 ) that the two species are 
conspecific. 

Diderma r adiatum (L.) t-1organ, Jour. Cine. Soc. Nat. His t. 16:151. 
1894 . 

Reported from Colorado by Sturgis in 1907, p. 24 (31) as D. 
ste'tZare (Schrad.) Pers. from Boulder, El Paso and Gilpin counties on 
decayed cottonwood. 

Collected also in Chaffee, Clear Creek, Custer, Eag l e and 
Larimer counties in spring and fall on decayed wood. 

Diderma roanense (Rex) Macbr., N. Am. Slime- Moulds 104. 1899. 
Reported from Color ado by Lister in 1925, p. 97 (23). 
Co ll ected in Eagle County on decayed wood in swruner. 

Did erma sauteri (Ros t. ) Macbr., N. Am. Slime·t-tould s 103. 1899. 
Reported from Colorado by Sturgis in 1907, p. 26 (31), quoting 

t-tacbride' s manuscript. but not found by Sturgis or by us and there 
ar e no Colorado col lections in BPI, COLO, or Rt-t . 

Did erma spumarioides (Fries) Fries. Syst. Myc . 3:104. 1829. 
Reported from Colorado by Sturgis in 1907, p. 24 (31) from 

Boulder, El Paso and San Juan counties. 
Col l ected also in Archul eta, Clear Creek, Cus ter and Gilpin 

counties on forest litter in summer . 

Oiderma testaceum (Schrad.) Pers., Syn. Fung. 167 . 1801. 
Reported from Colorado somewhat uncertain l y by Sturgi s in 1907, 

p . 25 (3 1) f rom a single small co ll ection made in El Paso County i n 
September, 1906. 

Collected also in Gilpin County, exsiccati in COLO. 

Did erma trevelyani (Grev .) Fries, Sys t. t-tyc. 3:105. 1829. 
Reported from Colorado by Sturgis in 1907, p. 25 (31) from col· 

lections made by Bethe l i n Boulder and Jeffer son counties. 
Collected a l so in Chaffee, Clear Creek, Custer. Eag l e , Gi l pin, 

San Juan and Summi t counties on decayed wood. both aspen and conifer; 
dead leaves; and living and doad herbaceous stems in s pring and s ummer. 

Didymium anellus Morgan , Jour. Cine. Soc . Nat. !lis t . 16:148. 1894. 
Reported fr om Co lorado by Stu.rgis in 1907, p . 27 (3 1) from a 

co llection made by Bethel on dead leaves in Boulder County in September, 
1906. 

Collected also in Clear Creek and El Paso counties on inner bark 
of decayed cottonwood and aspen logs in summer, a nd in Delta County on 
b3rk of livi ng juniper in mois t c hamber. 

Didymium clavus (Alb. & Schw. ) Rab., Deuts. Krypt.-FI. 1: 280 . 1844. 
Reported from Co lorado by Sturgis in 1913, p . 447 (32) from 

Archuleta County on bark of fir i n August~ 1911. 
Collected also in Custer, Eagle, El Paso and Larimer count ies on 

bark of fir and on leave s and bark of aspen in summer. 



Didymium crus t aceum Fries, Syst . Myc. 3: 124 . 1829. 
Reported from Colorado by Stu.rgis in 1913 , p . 445 (32) from 

Cus ter, El Paso and Gilpin counties. 
Co l lect ed also in Eagle and Summit counties on decayed wood, 

l eaves and twigs in sumner. 

Didymium decipiens Mey lan , Bull. Soc. Vaud. Sci. Na t. 58:3 19. 1935. 
New hemispher e r ecord. 
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Clear Cr eek Co . : On dead twigs of shrubs ncar melting s nowbank , 
Squaw Pass ( 18 km west o n Co l o . 103 from Bergen Park j unction with 
U. S. 73) 3 , 200 m, J une 15, 1975 , 5599. 

Observa t ions: To our knowl Cdge this is the firs t t ime this 
species has been found outsid e the Swiss Alps. The l a.r ge coar se l y 
warted spores and the l ight browni sh (or pink ish) ye ll ow capi ll itia l 
threads twi s t ed and spir a l l ed and wrapped around other s trand s are 
characteri s tic. These r esemble the capilli t ium of PfoototPichia 
metaZZica (Berk .) Massee. 

Didymium diffonne (Pers.) S . F. Gray, Na t . Arr . Brit. Pl. l:S71. 1821. 
Reported from Co l or ado by Sturgis i n 1907, p . 28 (31) from 

co ll ec t ions made by Bethel i n Denver County on "dead l eaves, twigs 
and bi t s of g lass [sic]." 

Co llected a l so in Jefferson County (Go lden) by Bethe l, August, 
1906, exsiccat i in BPI. 

Didymium dubium Ros t .• ~lon. 152. 1874. 
Reported from Co lorado by ~tacbride and f.tartin in 1934, p. 109 

(28). 
Collected i n Cl ear Creek, Douglas, Eag l e, Gilpi n and SUDUDit 

counties on herbaceous s t ems, tto.·igs. leaves and bark near me l ting 
sno\oo•bank s in ear l y spring . 

Observations: This i s one of the mos t common Didymiwn species 
of the montane snowbank f lora in Colorado. Like many of our montane 
species , it shows varia tions not described in the texts. The incon­
spi cuous columella or the thickened base of the plasmodiocarps may 
var y i n color from white to cream to light brown, the thin (1 ~m) 
capi ll itia l threads are beaded \oo'ith dark brown nodes ± 3 um in diame­
t e r . The hypothallus , consisting of a thin trans lucent sheet , 
extends on l y s li ghtl y beyond t he edge of individua l p lasmodiocarps 
but when crowded becomes confl uent with that of neighboring fructifi­
ca ti ons and is occasionall y covered with crystalline l ime. The 
spores , as in ma ny other species, a r e on the large side of the 10-15 lJm 
range described (mos tl y 12-15 ~m) and vary i n co l or and ornamentation . 
In most collections they are even ly colored and uniforml y warted; in 
others (4301 , 6768, 6779) they arc li ghter over one-third of the 
surface and incomp l e tel y reticul a t e. 

Didymium fulvum Sturgis, Mycologia 9 (6) :327. 1917. 
Type l oca lity: Colorado . 
Described from speciocns co li ec t ed on dead twigs. l eaves and 

other r efuse, Wet l>tounta in Valley, Cus t er County, August, 191 3. 
Appeared i n 1110 i st chamber on yucca frond s co ll ec t ed in Jeffer son 

County . 
Observa t ions: In our material (a ll mo i s t chamber fruitings) the 

spor es ar e 9- 10 IJill in d iameter rather than the 12- 14 ~m as described 
for D. fu~vwn and the hypothallus is t ime less and scanty r a ther than 
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" I ime encrus ted". 

Didymium megalosporum Bcr k. f, Curt . , Grevil l ea 2 :53 . 1873. 
Reported f rom Co l orado by Sturgi s i n 1907, p. 28 (3 1) as D. 

e:cimiwn Peck, f r om co l lect i ons made in Boulder and El Pa so counti es. 

Didymium melanospermum (Per s . ) Macbr., N. t\m. Slime-t-iou ld s 88. 1899 . 
Reported f rom Co l orado by Sturgi s i.n 1907, p. 26 (3 1) a s D. 

farinacewn Schrad. from collections made in Boulder, El Paso and 
Gilpin counties. 

Co ll ected a l so i n Clear Creek , Eag l e, Grand, La r imer and Summit 
counties on dead wood, twigs and fores t litter from ear l y spri ng to 
late fa ll. 

Didymium mi nus (A . Lister) t-torgan, Jour. Cine. Soc. Nat. Hi s t. 16 :1 45. 
1894. 

Described by Martin and Alexopoulos , p. 393 (30) as bei ng cosmo­
po l itan, but not specifical l y r eported from Co l orado. 

Grand Co.: On decort i cate Eng l emann spruce, south fork of 
Williams Fork River (56 km southea s t of Parshall) 2 , 600 m, August 2, 
1975 . 5937 . 

Larimer Co.: A co l lection made in Estes Park by E. C. Smith in 
1927 i.s i n BPI. 

Didymium nigripes (Li nk ) Fries , Syst . ~lye. 3: 11 9. 1829. 
Reported from Colorado by Sturgis in 1907 , p. 28 (31) from a 

co ll ec tion made in El Paso Coun t y. 
Co ll ected al s o in Clear Creek Count y on dead wood in summe r . 

Didymium nivicolum Mey lan, Bu ll. Soc. Naud. Sci. Nat. 57 : 40. 1929. 
Ne"'' Co l orado record . 
Clear Creek Co.: On gr ass , herbaceous s t ems and living l eaves 

near me l ting s now, Squa"'' Pass (9 km wes t on Co lo. 103 from Ber gen Par k 
j unction with U.S. 73) 2,800 m, ~lay 5, 1976, 6551 . 

Eagle Co . : On grass and her baceous s tems near me l ting s now, 
Wes t Lake Creek (8 km south of 1-70) 2,600 m, ~lay 4, 1974 , 4183; ~lay 
24, 1975, 5528; Nay 25, 1975, 5548. 

Summit Co.: On gr ass, l eaves, and herbaceous s t ems i n me l ting 
snowbank , Summit Lake , Lovel and Pass , 3,500 m, June 25 , 1978 , 8930. 

Observations: Our experi ence with t hi s speci es has been s i milar 
to tha t of Kowa l s ki (22) , in that "''e had separat ed our co ll ections of 
D. dubiwn i nto two, equa ll y common, dist inc t vari e ties l abe l ed " thick" 
and "thin". Upon r ead i ng KOh'a l sk i ' s artic l e in 1975 , h'C immedia t e l y 
reali zed that ou r "thick" varie t y wa s D. nivic:olwn and hi s observa­
tions accurately desc ribe our materi a l. Both D. dubiwn a nd D. 
nivicolum a r c conunon near melU ng s nowbanks. In our co ll ec tion s of 
bot h spec i es the per.id ium may vary f r om smoo th (egg-she ll ) (.55?5 , 65~1) 
to flaky or, when l ime is scant, iridescen t (s ee D. quitense). 

Didymium qui tense (Pat. ) Torr end, Brotcri a 7 :90. 1908. 
Reported f r om Co l or ado by Sturgi s in 1913, p . 446 (32) from 

co ll ections made i n El l'aso County in 1\ugust 19 12 . 
Co ll ected a l so in Eagle and Lak e counties on p lant deb ri s near 

melting snowbanks in earl y spring. 
Observations : Eight of our co ll ect ions of Oidymiwn fi t the 

desc ription of thi s s pecies but we ag r ee with Kowa l s ki (19) that this 



329 

is onl y a near ly time l ess montane fo rm of D. dubiwrr with lar ger, 
darker spores and a bl ue i r idescent i nner peri d ium easi ly seen be­
cause of t he sparse outer lime coat i ng. l f these var iations are 
su fficient t o war ran t species designa t ion then another species shoul d 
be named t o i nc lude our similar i r i descent lime-deficient , l arge­
spor ed co ll ec tions of D. nivicoZwn (5528, li540). 

Didymium s quamulosum (A l b . & Schw. ) Fr ies, Symb. Gast. 19. 1818 . 
Repor ted f r om Co l orado by Sturgis i n 1907, p. 27 (31) f r om co l ­

lec t ions i n Arapahoe, Boulder , Denver , EJ Paso, Gilpin and Larimer 
counti es. 

Coll ec t ed a l so i n Chaffee , Clear Cr eek , Eng l e , Grand , Jefferson 
and Summi t count ies on decayed \oo'Ood, forest l it t er and weasel dung 
in swumer; i n We ld County on CO\o' and rabbit dung i n moist chamber (2); 
and in Bou l der Count y on yucca ·in mois t chamber. 

Observat ions : ~lany of our coll ect i ons have spor es 11 - 13 ( - 14) 
}Jm i n d iamet er r ather t han 8- 11 }Jm as usually descr ibed. 

Oidymiwn s turgi s i i Hagel s t. , t-lyco 1ogia 29:397. 1927. 
Type loca l ity: Co l o r ado. 
Fi r st reported f r om Co lorado by Sturgis in 1913 , p. 444 (32) as 

D. anomaZ.um Sturgis f r om coll ect i ons made oa the i nner bar k of Populus, 
Co l or ado Springs, El Paso County , J u ly, 1911 . One of these became the 
t ype coll ec t ion . 

Co ll ec t ed a l so i n Boulder and Jefferson counties on yucca i n 
mois t chamber. 

Lepidoderma ca r es tianwn (Rab.) Rost., ~lon . 188. 1874. 
New Co l or ado r ecord . 
Cl ear Cr eek Co. : On decayed wood and grani t e cobb l e, nea_r me l ting 

sno"' • Squaw Pass (9 km wes t on Co lo. 103 f r om Ber gen Pa rk j unction 
with U.S. 73) 2,800 m, ~l ay 28 , 1977, 7795. 

Eagl e Co.: On c harred spruce l og, near melting snow, West Lake 
Creek ( 14.5 km sout h of 1- 70) 3,000 m, J ul y 7, 1973, J902. 

Gi l pin Co.: On decayed "'ood near mel ting sno~o·, Pickle Gul ch (9 
km nort h of Black liawk on Co l o. 119) 2 , 800 m, May 22, 1974, 4241 . 

Gr and Co.: On decayed aspen wood, nea.r me lting s now, Ute Pass 
( 13 km northeas t of Silverthorne) 2 , 900 m, ~lay 26, 1975, S?OB. 

Our ay Co.: On decayed conifer wood, Canyon Creek (3 km south"•es t 
of Ouray on Co l o . 361) 2,400 m, Augus t 28, 1975, 606J . 

Summit Co.: On decayed conifer "'ood, Mayhan Lake Road (16 km 
south~o·est of Heeney) 3, 100 m, Ju l y 6, 1974, 4643 . 

Observa t ions: We have arbi t rarily divided our mater ia l bet~o·cen 

L. carestianwn and £. chail.l.etii and have cited col l ect ions accord i ng­
l y. However, of our thi rty co ll ect ions, half cannot be assigned to 
either species wi th a ny degr ee of confidence because of in t er gradat ion 
of a ll d i stinguishing charact er s. Ei t her ther e is c r ossbr eeding be­
tween these two closel y r e l ated species or a s Kowalski (19) sugges t s 
t here ls on l y one variable species , L. caPestianwn. 

Lepi doderma chaill e t ii Ros t . • Mon. 189. 1&74. 
New Co l orado record . 
Cl ear Creek Co. : On decayed wood, Squaw Pas s (5 km wes t on Co lo. 

103 f r om Be r gen Par k junc t ion wi t h U.S. 73) 2,500 m, June 6, 1973, 
J678. 

Eagl e Co.: On decayed wood, near melting snow, West Lake Cr eek 
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(9.5 km south of 1-70) 2,800 m, ~lay 18, 1974, 4332. 
Gilpi n Co.: On decayed aspen wood, Pick l e Gu lch (9 km north of 

Black Hawk on Co l o. 119) 2,800 m, June 9, 1973, 3686. 
Grand Co.: On decayed conifer wood, in s nowbank , Chu_rch' s Park 

( 16 km southwes t o f Tabernas h) 3 , 000 m, J une 17, 1978 , 8833. 
Summi t Co . : On grass and pl ant s tems, near melting s now , Spr i ng 

Creek (26 km southwes t of Krelllll ling o n Co lo . 9) 2 , 800 m, ~lay 20 , 
1978 , 8728. 

Lepidoderma granuliferum (Phi 11. ) R. E. Fries , Ar k. Bot. 6 ( 7) : 3. 
1906. 

New Colorado record. 
Lake Co .: On dead twigs of shrubs in s nowbank, Lndepcnd cnce Pass, 

3,600 m, Ju ly 16, 1978, 8959. 

Lepidoderma tigrinum (Schrad.) Ros t ., in Fuckel, Jahrb. Nass. Ver. 
Nat. 27-28:73 . 1873. 

Reported f r om Colorado by Sturgis in 1913, p. 447 (32) f rom a 
sing le collection found on moss and decayed wood in s pruce forest at 
To lland, Gilpin County, in Augus t, 1912. 

Collected a l so in Clear Creek and Eagle coun ties on moss and 
decayed wood in summer. 

Mucilago crustacea Wiggers, Prim. Fl. Hol s at . 11 2. 1780. 
Reported f rom Colorado by Sturgis in 1907, p. 29 (3 1) as both 

Spumaria alba Bull. and SpwnaM.a alba var. soUda Stu.rgis from co l lec ­
tions made i n Archule t a , Bou lder, Denver and El Paso counti e's on dead 
wood a nd p l an t debri s in 1906. 

Reported also from Gilpi n County by C. ll . Kauffman in 192 1 (13) 
as M. spongiosus ( Ley.) ~lorg . 

Col l ec ted a l so in Custer County on dead \<I'Ood, and i n De l ta County 
on bark of livi ng cottOO\<I'Ood in moist c hamber . 

F ~~~ L Y PIIYSARACEAE 

Badhamia affinis Rost. , ~to n. 143. 1874 . 
Repor t ed f rom Colorado by Sturgi s in 1907, p . 13 (3 1) as B. 

ottbiculata Rex f r om a col l ec t ion made by Bet hel i n Bou l der County in 
September 1906, o n bark of dead cottonwood. 

Collec t ed also i n Denve r, El Paso , Jeffer son and Summi t coun t ies 
on decorticate wood i n summer and on bark of livi ng juniper and cotton­
wood in mois t chamber. Co ll ections from Custer and Lari11cr counties 
a r e i n NYBG . 

Badhamia capsulifera (Bull. ) Berk . , Tran s . Li nn. Soc. 21 : 153. 1853 . 
Repo rted from Colorado by t-1acbr ide and Hartin in 1934 , p. 29 (28). 
Collected i n Denver County (by Be thel in 1896 and 1907) exsiccati 

in BPJ and in Larime r County , exsicca t i in NYBG. Al so appear ed in 
mois t chamber on ba r k of Doug la s f i r co llec t ed in El Paso County. 

Badhamia dearnessii llagel s t., t-lycologia 34 :117. 1942. 
New Co lorado record. 
Cl ear Creek Co.: On ba r k of Co lorado blue spruce, Squaw Pass 

(9 km wes t on Co l o. 103 from Bergen Par k junction with U. S. 7.3) 2 , 800 
m, Augus t 7 , 1976 , 6956 . 

Eagle Co.: On bark of dead conifer, Wes t Lake Cr eek (11 km south 



of 1-70) 2,900 m, August 28, 1976 , ?3'10 . 
Gilpin Co.: On bark of dead conifer, Perigo (13 km north of 

Black Hawk on Colo. 119) 2,900 m, August 8, 1976, 6981, 7~2 7. 

Summi t Co.: On decorticate spruc e log, Spring Creek (27 km 
southwest of Kremmling on Co l o. 9) 2 , 850 m, July 29, 1974, 4688. 

Badhamia foliicola A. Lister, Jour. Bo t . 35:209. 1897. 
Described by ~ta.r tin and Alexopoulos, p. 253 (30) a s widespread, 

but not specifically reported from Co lorado. 
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A.rapahoc Co.: On bark of living cottonwood, High Line Canal and 
So. University Blvd., 1,620 m, i n moist chamber, 1978, 8547 . 

Clear Creek Co.: On dead wood , bark, herbaceous stems and living 
and dead leaves, Chicago Creek (11 km sou th\<ro'CSt of Id aho Springs on 
Colo. 103) 2,700 m, August 21, 1977, 7886. 

Eagle Co.: On dead stems of cow parsnip (Horacl6wn lana-tum 
Michx.). West Lake Creek (14.S km south of l-70) 2,900 m, July 27, 
1974, 4536. 

Gilpin Co . : On herbaceous s tems, Perigo (13 km north of Black 
Hawk on Colo. 119) 2 ,900 m, June 22, 1974, 4620. 

Summit Co.: On decayed ~o~ood, Spring Creek (28 km south'-I'Cst of 
Kremmling on Colo. 9) 2,800 m, July 28, 1973, 3828. 

Badhamia gTacilis (Macbr.) Macbr., i n Macbr. & Martin, Myxom. 35 . 1934. 
Type l ocality: Leyden, Jefferson County, Colorado. 
Reported from Colorado by Sturgis i n 1913, p. 438 (32) as B. 

nr:zcroocarpa (Ces . ) Rost. from what became the t ype collection made by 
Bethel on old yucca stems at Leyden , Jefferson County, Colorado, 
J an. 25, 1910. 

Collected also in Boulder and Denver counties on bark of cotton­
wood a.nd gr ape and yucca stems in moist chamber. 

Badhamia macrocarpa (Ces.) Rost., Mon. 143. 1874. 
Reported from Co l orado by St urgis in 1913, p. 438 (32) from col­

l ections made i n El Paso County. 
Collect ed also in Eagle, Gilpin , Jefferson, Larimer (RM-13254) 

and Summit counties on dead wood, herbaceous s tems, leaves and twig s , 
in spring and swnmer, and on bark of living cottonwood and juniper in 
moist chamber. 

Badhamia nitens Berk., Trans. Linn. Soc. 21:153. 1853. 
Reported from Colorado by Sturgis in 1907, p. 13 (31) from col ­

lections made by Bethel on the bark of Abies concol.o~ (Gord. & Gl end.) 
Hoopes in Ouray County in August 1905 . 

Badhamia ovispora Racib . , Rozp. Akad. Umiej. 12:72. 1884. 
Reported from Color ado by Hage l stein in 1944, p. 27 (1 2) from col­

l ections made by E. C. Smith on decayed aspen wood in Jefferson County, 
1925 (NYBG 10635) a nd in Larimer County, 1931 (NYBG 10632). 

Collected also by Henry Aldrich (HA 13 ) on the inner bark of de­
caying gymnosperm, 3, 100 m, Boulder County, August, 1964 (6). 

Observations: These t hree Col or ado collections are the only 
known exampl es of this species except for the single type collection 
made by Raciborski on Popu l us near Cracow , Poland, 1882 (14). 

Badhamia panicea (Fries) Ros t., in Fuckel, Jahrb. Nass. Vcr . Nat. 27-28: 
71. 1873. 
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Repor t ed from Co l orado by Sturgis in 1907, p. 11 (3 1) f rom 
coll ec t ions on co t tonwood and box elder i n Bou lder ~ Jefferson and 
Larimer counties from June to Sept ember. 

Collected a l so i n Clear Creek and Summit counties on decayed 
aspen wood and l eaves i n swnmer, and i n Delta County on bark of juni­
per i n mois t chamber . Co ll ec tions from Cus t er and El Pnso counties 
a r e in NYBG. 

Observations: In some of our coll ections and i n many collections 
at BP I, the s pores are 9- 11 pm i n diameter with coarser darker spines 
arranged in c l umps, r athe r than "minutely puncta t e, 11-14 JJm in 
diameter" as descr ibed i n the texts . G. List er (23) reports var. 
hetePOsporoa as bei ng " foWld repea tedly" i n Colorado . 

Badhamia populina A. & G. Lis t e r , Jour. Bot . 42: 129. 1904. 
Reported from Co lorado by Sturgis i n 1907 ~ p . 11 (3 1) f rom 

col l ections made by Bethel in Boulder and Denver count ies on the 
bark of cot tonwood and box elder in the summer of 1906 . 

Collected a l s o in Archuleta , El Paso, Jefferson and Lar imer 
count i es, exsiccati i n BPI and NYBG. Al so appear ed in moist chamber 
on bark of living angiosperm coll ec t ed in Gilpin County . 

Badhamia utricularis (Bull.) Berk., Trans . Li nn . Soc. 21 : 153. 1853 . 
Reported f r om Col orado b)' Sturgis in 1907, p. 14 (3 1} f rom a 

co llection made by Bethe l at To lland , Gilpin County in September 1906 . 
Co l lected a l so in Alamosa, Cl ear C.rcek, Custer, Eag l e , El Paso, 

Larimer, Park~ Pi tkin and Summi t counties on decayed bark (par ticular­
l y aspen), leaves, twigs and basidiocarps of pol ypores from earl y 
s pring t o l ate fa ll. 

Badhamia versicol or A. Li s ter, Jour. Bot. 39:81. 1901. 
Reported f r om Color ado by Sturgi s i n 1907, p. 13 (3 1) f rom a 

co ll ecti on •udc by Be thel on the bark of box e lder i n Boulder County 
in July, 1906. This co ll ection , verified by Lis ter, was the firs t 
American coll ec tion. 

Co ll ect ed a l so i n El Paso and Lar imer counties , exsi.ccati in BPI 
and COLO, a nd i n Jef ferson County on bark of living co ttonwood in 
moist chamber. 

Badh3Jliopsis ainoae (Yama.) Brooks & Keller, Myco l ogia 68 (4) : 
834-84 1. 1976 . 

New Co l orado r ecord. 
Bou lder Co . : On ba.r k of l iving juniper i n mois t chamber , 

Boulder Cemet ery , Boulde r , 1 ,650 m, 1978 , 859S, 8?31. 
Denve r Co.: On bark of living juniper i n mois t chamber, Fairmount 

Cemetery, Denver, 1,600 m, 1978 , 8519. 
Jefferson Co.: On bark of living j un i pe r in moi s t chamber, 

Mount Olive t Cemet ery, 1, 620 m, 1978 , 8S2S; 1979, 92?8. 
Obs er va t ions: Our co llections are all f r om th e bark o f living 

Juniper>ua vil'gini ana L. ( the mos t common host for thi s species in 
America) and fit the r evised description given by Brooks and Keller 
(15) except for the spores ~o~• h ich they describe a s "minute l y verrucose, 
9-1 1 11m diam." In a ll ni ne of our co ll ect i ons the spor es ar.e 12- 16 pm 
in diameter and densel y covered with dark , coa r se sp ines 0.5- 1 }Jm l ong. 
Although this divergence i n spore charac t e r is t ics i n our mater ia l i s 
apparently s t able (as i nd ica ted by its repeated appearance) we have 
onl y mois t chamber f ru i tings . In the absence of s pecimens developed 



under natural fie ld conditions, we would hesi tate t o set up a new 
taxon at this time. 

Cienkowskia reticulata (A l b. & Schw.) Rost. 1 Mon. 91 . 1874 . 
Reported h om Col orado by Sturgis i n 1907 , p . 22 (31) f r om 

collec tions made in Boulder County in September, 1906 . 
Collected also in Custer, Gilpin and Larimer counties on dead 

aspen 'fi'Ood in summer. 

Craterium aurewu (Schum.) Rost., ~!on. 124. 1874 . 
Reported from Col orado by Lis ter in 1925 , p. 80 (23). 
Co ll ec t ed in Clea r Creek and El Paso countie s on dead conifer 

wood in sunvner . 

Crateriwn leucocephalum (Pers.) Oi t ma r , in Strum, Oeuts. Fl . Pil ze 
1: 21. 1813. 

Reported from Co l o rado by Sturgis in 1907 , p. 22 (31 ) from col­
lections in Bou lde r, El Paso , Gilpin and Jeffe r son counties. 
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Collected also in Arapahoe, Clear Creek a nd Custe r counties on 
gras s , l eaves, fores t litter and decay ed wood, both aspen and conifer, 
in s ummer and in mois t chamber . 

Observations: Three of our collec t ions fi t the desc ription of 
var. r-ufum G. Lis t e r , f.1yce t. ed. 3. 78. 1925; one fits th e description 
of var. cyUndricwn (~lassee) G. Lis ter, f.lon. ed . 2 . 97 . 1911 ; and one 
var. scyphoides (Cke. & Balf. ) G. Lis ter (detennined by E. Nannenga­
Bremekamp) . 

Craterium minutum (Leer s) Fries , Sys t. f.lyc. 3: 151 . 1829 . 
Reported from Co lorado by Sturgis i n 1907, p . 23 (31) f r om 

co llections by Be thel in Bou lder County i_n Sept ember, 1906 . 
Collected a l so in Cl ear Creek County on dead l eaves, decayed 

wood and moss in s ummer . 

Craterium obovatum Peck, Bull. Bu f f . Soc. Nat. Sc. 1: 64 . July , 1873. 
Described by Martin and Al exopoulos, p. 257 (30) (as Badhanria 

obovata [Peck] S. J. Smi th) a s occurring in tempera t e North Ame rica , 
but not speci ficall y repo r·t ed from Colorado . 

A collection from Co l orado l abelled Badhamia MJJiginosa (Chev. ) 
Rost., determined by ~lacbride, is i n BPI and one from Larimer County 
i s in NYBG. 

Fuligo cinerea (Sch'ft' .) Morgan, Jour. Cine. Soc. Nat. Hist. 19 :33 . 1896. 
Reported from Col orado by Sturgi s i n 1907, p. 22 (3 1) as F. 

eZ.lipsospora (Rost. ) List. from a collecti on made by Bethe l in Gi l pin 
County. 

Collected a l so in Arapahoe County on ba rk of li vi ng cottonwood 
in moist chamber. 

Fuligo intermedia f.lacb r. , N. Am . Slimc-~lould s ed. 2. 30. 1922 . 
Type locality: Colorado. 
Fi r s t desc ribed by Macbride in 1922 from a co ll ec tion made by 

Bethel in Denver Coun t y. 
Collected a l so in Doug l a s , Eag l e, Gilpin and Summit cowlties on 

decayed wood and forest l itter from s pring t o fall. 
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Fuligo megaspora Sturgis, Colo. Coll. Publ. Sci. 12:443 . 1913. 
Type locality: Colorado. 
First described by Stur gis from collections made on twigs and 

dead bark of Abiea and Pinus~ Cheyenne Mountain, El Paso County, 
July , 1911. 

Fuligo septica (L.) Wiggers, Prim. Fl. Holsat. 11 2. 1780. 
Reported from Colorado by Sturgis in 1907, p. 22 (3 1) from 

Archu l e t a , Boulder, Douglas, El Paso, Gilpin, Grand, Jefferson and 
Ouray counties. 

Co ll ected also i n Arapahoe, Cl ear Cr eek, Denver , Eagle, Gunnison, 
Park, Pitkin and Sununit counties on rotten wood, fores t litter, living 
plants and bare soil from spring to fall. 

Leocarpus fragilis (Oicks.) Rost., Mon. 132. 1874. 
Reported from Colorado by Sturgis i n 1907, p. 23 {31) from E.l Paso 

and Gilpin counties. 
Collected also in Boulder, Clear Creek, Douglas, Eagle, Gr and, 

Gunnison, Jefferson and Summit counties on forest litter and living 
herbaceous plants from spring to fall. 

Physarwn albescens Ellis, ex ~1acbr. , No . Am. S l ime-Moulds ed 2. 86. 
1922. 

Type locality : Clear Cr eek County, ~..ov l orado. 

First described from Colorado by Macbride in 1899, p. 82 (26) as 
Leoccupus fu lvous based on a sing le coll ection made by Bethel in June, 
1896 "on living wi llow growing in snol'l' at 11,000 f t . (3,400 m) alt. 
Loveland Pass, (Clear Creek Coun t y) Col o". Sturgis in 1907, p. 23 
(31) described it as a "very rare species" and noted its identity with 
PhysaPWn al.bescens Phillips. For an interesting but confusing account 
of name changes over the past 70 years see Sturgis 1907, p. 24 (31), 
Macbride 1922, p . 87-89 ( 27) and ~tart in and Alexopoulos, p. 284 (30). 

Collected also in Boulder, Chaffee, Custer, Doug l as, Eag l e, 
Gilp in , Gr and, Lar imer and Summit count ies on grass, s hrubs, leaves, 
dead and living twigs, forest litter and grani t e boulders near and 
under snowbanks in spr i ng. 

Observations: This alpine, "snowbank" slime mo ld produces 
massive fruitings over large areas of alpine meadows and fo r est floors 
in ~lay and June between 2,800 and 3,400 m. Despite Sturgis' a llusion 
to it as very rare, P. aZbescens i s one of the most abundant of the 
Co lorado s nowbank spec ies. We agr ee with Kowalski (20) that the var­
iability of this species is far greater than previously recorded and 
cite his 1973 description as accurate l y describing our material. ln 
our materia l the spore size varies only 1-2 IJm in any given co ll ec t ion 
but var ies from collection to collection from 10- 12 }.1m in some to 13-
15 JJm in others, suggesting a range of (10-) 11-14 (-15) JJm for the 
species. In many of our specimens (41 87, 4287 , 4300, 4307) the peri ­
dium ls porce l aini~ed and in 65S4 some irregular rhomboid cr ysta l s 
are present ln the ba se of the peridium. In 5502 the lime nodes ar e 
sma ll and scanty but in others they a r e large and numerous and, as de­
scribed by Kowalski, "aggregated in the center to form an irregul ar 
sma ll to massive pseudocolumella". In many co ll ections (4250, 4287, 
4372, 4609, 4612, 5502, 6533, 6552 and 6615) some of the "hya line" 
thread s of capillitiwn contai n a light brown pigment eit her as a 
diffuse discoloration of the narrow centra l por t ion of the thread or 
as a transverse brown ring IliJm in width. There seems to be no 
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correlation of these unusual cha r ac ters to indicate distinct varieties 
within thi s variable species. 

Physarum alpinum (A.& G. Lis t er ) G. Lis ter, Jour. Bot. 48:73. 1910. 
New Colorado record. 
Cl ear Creek Co. : On grass ::at edge of melting snow, Squaw Pass 

(9 km west on Colo. 103 from Bergen Park j unction with U.S. 73) 2,800 
m, April 25, 1976, 6518; May 2, 1976, 6525; April 11, 1976, 6456; 
June 19, 1976, 6904. 

Gilpin Co.: On decayed wood in s nowbank , Pickle Gulch (9 km 
north of Black Hawk on Colo. 119) 2,800 m, May 22, 1974, 4247. 

Physarum ?aur iscalpium Cooke, Am. Lye. N.Y. 11: 384. 1877. 
Reported from Colorado by Sturgis in 1907 , p. 21 (31) from 

Boulder, El Paso a nd San Juan counties. 
Collected a l so in Arapahoe, Custer, Delta, Denver, Jefferson, 

Ouray, Saguache and San ~tigue l counties on bark of juniper, cotton­
wood, elm and scrub oak in moist chamber. 

Observations: All our material fits the description of Farr (7) 
in distingui s hing this species from P. decipiens but it was all ob­
tained from moist chamber frui tings. ln view of the suggestion by 
Farr (9) tha t these two species may be conspecific, we have placed 
the (?) before the species name. 

Physarum bethelii Macbr., ex Lister, ~lycet. ed. 2. 1911. 
Type l ocali t y: Tolland , Gilpin Co., Colorado . 
Reported from Co lorado by Sturgis in 1913, p. 439 (32) as 

Physarum vil'ide var. bethelii from a col tection made in August 1908 
in El Paso County. 

Collected a l so in Clear Creek, Eagle, Grand a nd San Juan counties 
on decayed wood in late summer and fall. 

Observations: As Martin and Alexopoulos, p. 287 (30) suggest, 
this doubtful species bears little r esembl ance to P. viride. The plas­
modiwn of 4815 "'as orange-red near vivid orange t 48. 

Physarum bitectwn G. Li ster, ~tycet. ed. 2. 78. 1911. 
Reported from Colorado by Macbride in 1922, p. 54 (27) . 
Co ll ected in Boulder. Eagl e , Gilpin, Larimer and Swnmit counties 

on inner bark of decaying aspen logs from early spring to late fall. 
Observations: The spor es in our co ll ec t ions all s how ornamenta­

tion simi lar to that of P. stl"aminipes with conspicuous l ight bands or 
r idges separating the clustered , dark worts . 

Physarum bivalve Pers., Ann . Bot. Uster i 15:5. 1795 . 
Reported from Colorado by Sturgis, 1907, p. 18 (31) as P. sinuoswn 

(Bull. ) Weinm. from Boulder, Chaffee, El Paso, Gilpin and Jefferson 
cOWl ties. 

Collec ted a l so i n Clear Cr eek County on decayed aspen wood in 
swnme r. 

Observations: Col l ection 8241 consis t s almost entirely of a 
pl asmodioca r pous, intricately reticulate fruiting , while 8431 is 
wholly sporangia te with gr egarious to scat t ered sporangia shaped like 
c lam shells. 

Physarwn bogoriense Racib., Hedwigia 37:52. 18 F. 1898. 
Reported from Colorado by Sturg is in 1907, p . 20 (3 1) as 



336 

Physarum paHidum (B. & C.) Lis t. from a singl e co l lection made by 
Bethe l i n Gilp in County i n October 1906. 

Collected also i n Cl ear Creek and Custer counties on dead l eaves 
and decayed wood i n l a t e summer and fa ll. 

Observa t ions : The suggest ion of Braun and Kell er (S) , tha t 
two var iet ies or species ar e included in the description of Martin 
and Alexopoulos (30), i s of interest s ince the spores of 6997, 6999 
and 78S9 ar e clus t ered , a nd darker t han the free spo r es of 6969 
and Bethel's co llect ion at BPI . 

Physarum brunneolum (Phill.) ~tassee, Mon. 280. 1892. 
Reported from Col orado by Sturgis in 1913 , p. 441 (32) from a 

a collection found on the dead bark of Populus on ~lount ~lanitou, El 
Paso County in Jul y, 191 2 . 

Collected al s o i n Cle:l.r Cr eek County on bark of conifer i n swnmer. 

Physarum cameum G. Li ster & Sturgis~ Jour. Bot. 48 :73. 1910. 
Type locali t y: Colorado. 
Type specimen collec ted by Sturgis on dead wood on Cheyenne 

Mountain~ El Paso County ~ Sept ember 10, 1908 (24). 
Collected a l so i n Clear Cr eek County on dead wood i n summer . 

Physarum cinereum ( Ba t sch) Pers. , Neues Mag. Bot. 1: 89 . 1794 . 
Reported from Co l orado by St ur gis in 1907 , p. 16 (3 1) from 

co ll ect ions found by Bethe l on grass, l eaves and f all en twigs i n 
Boulder and Jeffer son counties. 

Co ll ected a l so i n Cl ear Cr eek, Gilp in and Gr and coun t i es on 
dead wood and fo r es t 1i t t er in summer. 

Pnysarum citrinum Schum. , Enum. Pl. Saell . 2:201. 1803. 
Reported from Col orado by ~tacbride in 1922 , p. 66 (27) . 

Pnysarum compressum Alb. & Scnw. , Consp. Fung. 97. 1805. 
Repo rted f rom Co l orado by Sturgis i n 1907, p. 16 (31) as P. 

nephroidewn Rost. from Boulder , Gi l pin , Larimer, ~tes a and Ouray 
counties. 

Collected a l so in Doug l as, E l Paso and Jefferson coun t ies on 
bark of elm and al der and on yucca in mois t chamber. A col l ection 
f r om Archul e t a County is i n BP I. 

Pnysarum conglomeratum (Fries) Rost. , ~ion. l OB. 1874 . 
New Co l orado r ecord . 
Clea:r Cr eek Co. : On gr 3ss , herbac eous s t ems and l eaves, Squaw 

Pass (9 km west on Co l o. 103 from Bergen Park junction with U.S. 73) 
2 ,BOO m, Sept ember 7, 1977 , 8402. 

Observations : The sma ll er (8- 10 l-!m), pa l er, smoother s pore s d is­
tingui sh this species from P. conte:rtwn. 

Physarwn contextwn (Pers . ) Pc r s ., Syn . Fung. 168 . 1801. 
Reported f r om Co l orado by Sturgis in 1907, p. 16 (3 1) from co l ­

l ec t ions on fal len t"'·igs, leaves and bar~ from Bou lder , El Paso and 
Jefferson count ies . 

Collec ted a l s o in Eag l e and Gilpin counties on bark a nd dead 
grass i n sununer. 

Observations: In o ur materia l ~ as we ll as that s tudied at BP I , 
many co ll ections have spores up to 15 l-Im and occasionall y to 17 ~m. 



Even thoug h the spore size s t a t ed in mos t t ex t s [ (10-) 11-13 ( -1 4)] 
allows some overlap with the spo re size of P. conglomeratum~ the 
darke r color a nd coar se ornamentation of the spores of P. con. te:r-twn 
are diagnos tic. 

Physarwn decipiens Curtis, Am . Jour . Sci. ll. 6:352. 1848. 
Report ed from Co l orado by Sturgis i n 1913, p. 437 (32) as 

Badhamia decipiens (Curt .) Berk . from collections made on Cheyenne 
MoWltain , El Paso Count y , in September, 1908 and Augus t , 1909 . 

Collected also in Clear Cr eek and Gilpin counties on bark and 
forest l i tter in summer. 

Observations: Tloi'O characteris tics of our collections are note· 
worthy . The hypothallus, though inconspicuous , is reddis h-br o"''" 
to black and may be ex tended upward into "''eak s talk s . The spor es 
have c lus ters of da rker spines \ol'ith lighter bands be tween them as in 
Po bitectwn and Po st1'0lllinipes o 

Physarwn diderma Rost., ~ton . 110. 1874. 
Reported fr om Co l orado by Sturgis i n 1907, Po 18 (31) as both 

P. testacewn Sturgis, and P. diderwr:z. Rost. from collections by Bethel 
in Boul de r and Ouray counties, on the bark o f Abies in August 1905. 

Collected al so in Eag l e and Larimer countie s on s t ems of dead 
grass and herbaceous plant s in swnmer. 

Physarum didel'llloides (Per s o) Ros t., ~ion o 97 o 1874 o 
Reported from Col or ado by Sturgis i n 1907 , po 18 (31) f rom 

Bou lder County . 
Co ll ect ed al so in Larimer County on decayed wood i n s wnme.r. 

Physarum famintzinii Rost .• t-1on . 107 . 1874 . 
New Co lorado r ecord. 

337 

Clea r Creek Co.: On decayed conifer s t ick, Chicago Creek (11 km 
southwest of Idaho Springs on Co l o . 103) 2 , 700 m, August 24, 1977, 
8449o 

Observations : Thi s fruiting was 6 em long and 3-4 em wide, 
wrapped around the s ti c k t o form a honeycomb-like pseudoaet ha lium 
of sporangia that wer e cr owded a.nd i n places, heaped . 

Physarum fl avicomum Berk., Lond. Jour. Bot. 4 :66 . 1845. 
Reported from Colorado by Sturgi s in 1907, p o 21 (3 1) as Po 

berkeleyi Ros t. from a collection made in El Paso County i n September, 
1906 o 

Physarum gl obu liferum (Bu ll. ) Pers ., Syn. Fung. 175. 180 1. 
Described by r.ta.rtin and Al exopou los, p. 303 (30) as cosmop'Oli t an, 

but not specificall y reported from Co lorado. 
Three Co l o r ado co l lections are i n BPI. One i s dated 1906 , as 

l a be led by T. H. t-lacbrid e; the s econd is dated 1907, co llected by E. 
Bethel, determined by Macbr ide , and the t hird collect ed by E. C. Smith 
i n La.rimer County in 1931. 

Physarwn gyrosum Rost., Mon. 111 . 1874. 
New Co lorado record. 
Arapahoe Co.: On bar k of living co ttonwood in mois t chamber. 

Hi gh Line Canal and So. University Blvd. , 1, 620 m, 1978, 851? . 
Boulder Co.: On bark of livi ng cottonwood in mois t chamber , 1. 6 
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km east of Louisv ille, 1,600 m, 1979, 9342. 
Delta Co.: On bark of living j un iper in moist chamber, Cedaredge , 

2,000 m, 1978, 8986. 
Denver Co.: On bark of cottonwood, elm and grapevine in moist 

chamber, Denver, 1.600 m, 1978 , 8S50. 
Douglas Co. : On bark of living e l m in mois t chamber, 8 km south 

of Sedalia on county road l OS, 1,850 m, 1978 , 8356. 
Gilpi n Co.: On bark of living angiosperm in moist chamber, 8 km 

south of Black Hawk on Colo. 119 , 2,400 m, 1978, 8553. 
Jefferson Co . : On bark of living j uniper in mois t chamber, 

~1ount Olivet Cemetery , 1 ,640 m, 1978, 8385 . 

Physarum l aterit ium (Berk. & Rav . ) ~!organ, Jour. Cine. Soc. Nat. 
Hist. 19 : 23. 1896. 

Reported from Colorado by Sturgi s in 1907, p. 21 (31) from a . 
s ingle co ll ection made by Bethe l in Boulder Coun ty , exsiccati in BPL 

Physal'UID l eucophaeum Fries, Symb . Gast. 24. 1818. 
Reported from Colorado by Sturgis i n 1913, p. 442 (32) ns P. 

metana var. l eu.cophaewn from El Paso County, 19 12. 
Col l ected also i n Clear Creek, Gilpin , Pitkin, San t-tigucl and 

Summit counties on dead wood, moss and fores t litter in summer. 

Physarum leucopus Link, Ges. Nat. Freunde Ber l in t-tag . 3:27. 1809. 
Reported from Co l orado by Sturgis in 1913, p. 439 (32) from a 

single scanty collection made on Cheyenne r.tountain, El Paso County, 
September, 1908. 

Collected also in Eagle , Pitkin and Summit counties on decayed 
wood, and particularl y aspen bark, in summer . 

Observations: At least three variations occur . One (8478) has 
s ulcate s talks with a few sma ll veins at the base, but no apparent 
hypothallus . The second (2075) has a tere te, beaded s tipe with pr o­
minent veins at the base arising from a tran s lucent shee t of hypo­
thallus. The third (7092) has an extensive, limy, "''hite to ochraceous 
hypotha ll us from which the Stipes a r ise as weak furrowed extensions. 
f.licroscopically the three are ident i ca l and seem t o int ergrade. 

Physarum listeri t-1acbr., in t-tacbr. & Martin, Myxom. 62. 1934. 
Reported f r om Co l or ado by Sturgis in 1913, p. 439 (32) as P. 

Zuteo-album Lis t. from a co llection made on decayed wood in Custer 
County, in August, 1911, which was the firs t record of this species in 
America. 

Physa}'WII luteolum Peck, Ann. Rep. N.Y. State ~lus . 30:50. 1878. 
Reported from Colorado by Hagel stein in 1944, p. 76 (12.) .. 
Co ll ected in Gilpin Coun t y on bark of spruce near me lt ing snow 

in June. 

Physarum mega l osporwn Macbr. , N. Am. Slime-Mou ld s ed. 2. 63. 1922. 
Type locality: Co lorado. 
Repor t ed from Co l orado by Sturgis in 19 17, p. 323 (33) asP. 

melanospemrum Sturgis from collections on dead twigs and leaves in 
Arapahoe and E1 Paso counties i n 1913 and 1914. One of these collec­
tions became the type specimen. 

Co ll ected also f1·om moist chamber fruiting on j uniper bark from 
Jefferson County. 
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Physarum mortonii f.facbr . , N. Am. Slime-Hould s cd. 2. 58. 1922. 
Reported from Co l or ado by Lis t er in 1925, p . 60 (23) as Physarwn 

contextW71 var. "mo:rtoni" f r om a specimen collected by Bethe l . 

Physarum newtonii Macbr., Bull. Na t.H ist. Univ. Iowa 2:390 . 1893. 
Type Locality: Col orado . 
Fi r st descr i bed by t-tacbride in 1893 (25) from a co ll ect ion made 

by G. h' . Newton on dead \oo'OOd on Pikes Peak, El Paso County , Co l or ado . 

Physarum notabile ~lacbr., N. Am. S lime-~loulds ed. 2. 80. 1922. 
Report ed from Col orado by Hagel stein i n 1944, p. 61 (12) . 
Collected in Archul e t a, Bou lder, Cl ear Cr eek, Cus t er, Eagle , EI 

Paso, Gi lpin , Larimer , Park and Summit counties on dead wood, especial­
ly the inner bark of aspen,and aspen leave s in swmner . 

Observations: This is one .of t he mos t coJJUDon summer-fruiting 
species of Physarwn in the Colorado mountains. Text descriptions 
inc lude broad variations and our material s hows even gr ea t e r variabi­
li t y, sugges ting tha t mo r e t han one t axon may be i nvo lved. Most of 
our co ll ections have dark s t a l ks as de scr i bed by Ma rt i n a nd 
Al exopou los,· p . 315 {30), but many collections have ye llowish, buff 
or r ed-brown stalks as described for P. connatum by Lis t er, p. 51 
{23) which is now pl aced in synonymy. The amount of lime in the peri­
dium varies gr ea tly. When the lime is scanty the peridium shows a 
blue iridescence; on the other hand i t may be so dense ly e ncrus ted 
with lime as t o appear doub l e. The hypothallus i s a l so variable, 
from i nconspicuous trans lucent basa l discs with yellow- br own s trands 
ex tending into the ribs of t he s t a l k i n sca t tered sporangia, t o a 
mass ive brown to black confluent sheet i n cr owded frui t ings. 

Physarum nudum ~1acbr ., i n Peck & Gilbert, Am. Jour. Bot. 19: 134. 1932 . 
New Col orado r ecord. 
Cl ear Creek Co.: On decayed "'·ood and for_cs t l itter, Chicago 

Creek ( 11 km southwest of Idaho Springs on Colo. 103) 2 , 700 m, 
August 21, 1977, 7895, 8434; Augus t 24, 1977, 8200, 8207. 

Delta Co.: On bark of living juniper i n mois t chamber, Cedaredge, 
1,500 m, 1979 , 9254 . 

Physarwn nutans Pers . • Am . Bo t. Ust er i 15 :6 . 1795. 
Reported from Co l orado by Sturgi s i n 1907, p. 14 (3 1) from 

Bou lde r, E1 Pa so , Gilpin, La r imer and Ouray counties . 
Collected a l so in Cl ear Creek, Eagle and SWM1i t counties on 

dead ~o~·ood in s ummer. 

Physarum oblatum ~lacbr . , Bull. Nat. Hist. Univ. Iowa 2:384 . 1893. 
Reported from Co l o r ado by Sturgis i n 1913 , p. 440 (32) as P. 

mydia ~1organ from a co ll ection on Cheyenne ~lountain, El Paso County, 
August, 1912. 

Co llec t ed a l so in Bou ld er. Cl ear Creek a nd Larimer count ies on 
decayed wood in surmner. 

Physarum polycephalum Schw., Schr . Natur. Ges. Lei pzig 1:63 . 182 2. 
Oescribed by ~lartin and Al exopoulos, p. 322 (30) as being wi de l y 

dis tributed in the United Stat es, but not specifically reported from 
Col orado. 

Douglas Co. : On bark of l iv ing angiosper m in mois t chamber , 
Larkspur , 2, 000 m, 1978, 8729 . 
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Physarwn pulcherrimwn Berk . & Rav., Grevillea 2 :65. 1873. 
Reported from Colorado by ~lar tin ~ Al exopoul os in 1969, p. 324 

(30). 
Two collections made by Bethel i n 1913 a nd 191 4 are in BP I. 

Physarum pusillum (Berk . G Curt .) G. Lis t er, ~lycet. ed. 2 . 64 . 1911. 
Reported from Colorado by Stu_r gis in 1913, p. 441 (32) f rom a 

co ll ection made on dead t wigs a nd leaves in El Paso Coun t y, Augus t, 
1912. 

Co ll ected also in Adams a nd Summit counties on dead wood and 
living herbaceous plants i n sununer , and i n Cl ea r Creek, Denver, 
Douglas, Gi l pin , J effer s on and San ~1igue1 counties on ba rk of co tton­
wood, e lm, grape and j un ip e r in mois t chamber. 

Phys arum rubiginosum Fries , Symb. Gas t. 21 . 1917. 
Reported f r om Co l or ado by t-lacbr i de in 1922, p. 62 (27) f rom a 

collection made by Be the l in El Paso County. 
Collected a l so in Boulder, Cl ear Cr eek , Eag le a nd Grand counties 

on dead wood , os pen leaves ond livi ng her boceous plan t s i n summer. 

Physarum stella tum (~1a ssee) ~1artin, ~lycologia 39:461. 1947. 
Reported f r om Colorado by Sturgis i n 1907, p . 22 (31) ns P. 

compactW1f (Wing .) Li s t. quo t ing Macbride's ma nuscrip t, but not found 
by Sturgis. Descr ibed by ~lartin and Al exopoulos i n 1969, p. 33 1 (30) 
as being widel y dis tributed in Nor th America, but not s pecifica lly 
reported f r om Colorado. 

Cl ear Creek Co.: On decay ed con i fer wood, Squa"'' Pass (9 km wes t 
on Co lo. 103 from Be r gen Park j unction ""'i th U.S. 73) 2,800 m, 
Sep t ember 10, 1977, 8301 , 8302, 8317, 8329 . 

Swrunit Co . : On decayed spr uce wood, Sp ring Cr eek (28 km south~ 
wes t of Kremmling on Co l o. 9) 2 , 900 m, Augu s t 9, 1976, 6886. 

Physarum s ulphureum Al b . & Schw . , Consp. Fung. 93 . 1805. 
Repo rted from Co l orado by Li ster in 1925, p. 26 (23) from co l ­

l ec ti ons made by Sturgis in Cus t er County . 

Physarwn s uperbum Hage l s t. , l·lyco l ogia 32:385 . 1940 . 
Described by ~lartin and Alexopou los , p. 333 (30) as being wi de l y 

distributed over North Am er i ca , but not s pecifically r eported from 
Co l o rado. 

Cl ea r Creek Co. : On bare granit e bou lder near melting s no""' • 
Squaw Pass (9 km west on Col o . 103 from Be r gen Park j unct ion wit h U. S . 
73) 2 , 800 m, ~lay 5 , 1976, 6706 . 

Physarum vernum Somm . , i n Fr ies, Syst. ~1yc . 3: 146 . 1829 . 
Reported f r om Co l orado by Stu rgis in 1907, p . 17 {3 1) from a 

co ll ectio n made by Be the l in Denve r Coun ty in September, 1906. 
Collec ted a l so in Bou lder, Cl ea r Creek, Eag l e , Gil pi n , Pa r k a nd 

Summit counti es on dead gr ass, dead a nd living herbaceous s t ems, de­
cayed wood, aspen l eaves a nd ba r e grani t c from spring t o fa 11. 

Observations : Though P. vemwn is descr ibed as having a s ing l e, 
rugul ose, membr a nous peridium, thi s i s true in on l y a s l ight major ity 
of our collec t ions; in th ese, the l ime i s r e l atively s can t . Al mos t 
ha l f our specimens are very l imy and the wall appea r s to consist of 
t""·o t ightly appr cssed l ayer s . 
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Physarum virescens Ditmar, i n Sturm, Deuts. Fl. Pilze 1:123. 1817. 
Reported from Co lorado by Sturg is in 1913, p. 443 (32) from a 

collection made on the bark of fallen Abies at Tolland, Gi lpin County, 
late in August 1912. 

Physarwn viride (Bull. ) Per s., Ann. Bot. Usteri 15:6. 1795. 
Reported from Co lorado by Sturgi s Jn 1907, p. 14 (31) from col­

l ections in Boulder, EJ Paso and Gilpin counties. 
Collected a l s o in Clear Creek and Eagle counties on dead wood 

and old polypores i n summer. 

Protophysarwn ph l oiogenum Blackwell & Alexopoulos, t-lycologia 67 ( 1): 
32. 1975. 

Type l ocali t y : Colorado. 
First reported from ColoradO by Blackwell and Alexopoulos from 

moist chamber fruitings on bark o f living American e lm collected in 
Boulder County, ~lay 1965. 

Collected also from moist chamber fruitings on bark of living 
cottonwood, elm, grape s tems, yucca and miscellaneous angiosperms 
from Arapahoe, Denver, Douglas and Jefferson counties. 

Observations: A collection that f ruited on yucca contained some 
sporangia that were over 300 lJID in diameter, twice the maximum size 
s tated in the original description of this species . 

ORDER STEMON I TALES 

Amaurochaete atra (Al b. & Schw. ) Rost., Mon. 211. 1874 . 
Reported from Co lorado by Macbride in 1922 , p. 150 (27) as A. 

fuUginosa (Sower by) ~!acbr. · 

A.maurochacte fcrrugi nea f.lacbr. & ~!art in , Jour. \\'ash. A cad. 22:89. 
1932. 

Reported from Colorado by ~lartin and Alexopoulos in 1969, p. 173 
(30). 

Comatricha aequa lis Peck, Ann. Rep. N.Y . Sta t e Mus. 31:42. 1879 . 
Reported from Co l orado by Sturgis in 1907. p. 34 (31) as C. nigroa 

var. aequal.is Pk. from a co llec tion made by Bethel in Boulder County . 

Comatricha alpina Kowalski, Madrono 22(3) :1 52. 1973. 
New Co l orado record. 
Cl ear Creek Co .: On decorticate spruce wood near melting s now , 

Loveland Pass . 3 ,4 00 m, June 23 . 1979. 9609. 
Eagle Co .: On decayed conifer wood in melting snow, West Lake 

Cr eek (14 km south of 1- 70) 3 ,100 m, July 12, 1975, 5859. 
Grand Co.: On decorticate coni fer wood in snowbank, cast of 

Church's Park (13 km south~o.·est of Tabernash) 3,100 m, June 21 , ' 
1975, 5741 . 

Summit Co.: On decayed wood, Spri ng Creek (22 km southwest of 
Kremmling) 2 , 800 m, Augus t 14, 1971, 3089. 

Comatricha e legans (Racib.) G. Lister, Guide Brit. Mycet. ed. 3. 31. 
1909 . 

Reported f r om Co lor ado by Sturgis in 191 3, p. 448 (32) from 
collections made in Cus t er and EJ Paso counties in July and August, 
191 2 . 
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Co ll ected a l so in Boulder, Delta, Denver, Jefferson, Saguache 
and San ~liguel coun t ies on ba.rk of cottonwood, Douglas fir, juniper , 
Russian olive and scrub oak i n mo is t chamber . 

~~,~~richa fimbriata G. Liste r & Cran , in G. Lister, Jour. Bot. SS: 122. 
Ne"' Colo rado r ecord. 
El Paso Co .: On bark of dead Douglas fi r , i n mois t chamber, 

Helen Hunt's Gr ave, Color ado Springs, 3 , 000 m, 1978, 8814 . 
flineral Co.: On decayed wood, Wo l f Creek Pass (3 km west of the 

summi t on U.S . 160) 3,200 m, J uly 20, 1976, 6941. 

Comatricha irregularis Rex, Proc. Acad. Phila. 43:393. 1891. 
Reported from Co l o r ado by Sturgis i n 1907, p. 34 (31) from 

collections made in Boul der and Larimer count ies, on co ttonwood logs 
in Augus t, 1906. 

Co l lect ed a l so in Custer and Gilpin counties on litter in miXed 
woods in s wnrner. 

Comatricha laxa Rost., flon . 201. 1874. 
Reported from Co l orado by Sturgis in 1907 , p. 34 (3 1) from 

Bethel' s collect ions in Adams , Boulder and Gi l pin count ies . 
Collected a l so in Chaffee and Cl ear Creek counties on decayed 

wood i n spring and in Arapa hoe, Denver, Douglas, El Paso , Jefferson 
and Saguache counties on bark of cottonwood, elm, juniper , Douglas fir 
and Russian olive in mois t chamber . 

Comatricha nigra (Per s . ) Schroet., Kryp t .-Fl.Schl es. 3(1): 118 . . 1885 . 
Reported from Color ado by Sturg i s in 1907 , p. 33 (31) from 

Boulder , Denver, El Paso, Gilpin and Ouray counti es. 
Co ll ected al so in Clea r Creek, Eag l e, Grand , Huerfano, Jefferson 

and Swnmit counties on dead wood f rom earl y s pring t o late fall. 

Comatricha pulchella (C. Bab .) Ros e., Mon. App. 27. 1876 . 
Repor t ed from Co lor ado by Sturgi s i n 1907 , p. 34 (3 1) as C. 

pe:rsoonii Rost. from a singl e co llec tion by Bethel in San J uan County 
i n J uly , 1897, on dead leaves. 

Comatricha rubens A. Lis t er , ~iycet. 123. 1894. 
Reported from Colorado by Lister in 1925, p. 148 (23). 
Coll ected in Swnmi t County on decorticate aspen wood i n summer . 

COma t richa suksdorfii Ell is & Ev., Bu l l. Wa shburn Lab. Na t. Hi s t. 1: 5 . 
1894 . 

Reported f r om Co lorado by St urgis in 1907 , p . 33 (3 1) as C. nigra 
var. suksdorfii Ell. & Ev. f r om collections by Bethe l in Gilpin and 
Gr and counti es. 

Co llected also in Cl ear Cr eek, Eagle , t-line r a l , Park and Sununit 
counties on decor t ica t e conifer wood at the edge of melting s nowbanks 
in early s pring. 

Observat ions : This common s nowbank s lime mo ld fruit s in the same 
a r eas and at the same time as an even mor e common r obus t, bl ack 
Comatricha here t entatively referred t o C. ?noduliferoa Wollm. & Alexop . 
(sec below). 

Comatricha typhoides (Bull. ) Rost., in Lister, flycet. 120 . 1894. 
Reported from Colorado by Sturgi s in 1907 , p . 34 (3 1) as C. 



t:yphina (Wigg.) Rost. from collections in Boulder, El Paso, Gilpin, 
Ouray and San Juan counties. 

Collected also i n Cl ear Cr eek , Eagle, Grand and Summit counties 
on decayed conifer wood i n summer. 
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Comatricha sp . ( ? nodulifera Wollm . ~ Al exop ., Canad. J. Bot. 46: 157. 
1968.) 

Collected i n Boulder, Cl ea r Creek, Eag l e, Gilpin , Grand, Mi ner a l , 
Park and Summit counties on decortica te coni fer wood , i n melting s now· 
banks. 

Observations: This species , even more conunon than c . suksdol'fii, 
i s r epr esented by SO Colorado collections f r om the above counties. 1 t 
is a l so known from Or egon (Farr 4400 and 4457) and from Wa s hington 
( DBG 6807, 6812, and 6828) . Structurall y , it closely resembles C. 
nodulifera Wo llman and Alexopoulos, but i s much l arger and more robus t 
in all aspects, and has de nser, d8rker capi ll itium and larger, more 
s trongly marked and differ ently co lored spores . Unfortunatel y , C. 
nodulifem is known only f rom moist chamber and l aboratory cultures, 
while our species i s r epr esented only by fie ld collections. Unles s 
fie ld collections fitti ng into C. noduli f em are found , or until the 
r obust Co l or ado s lime mold can be cultured, t he relationship between 
these two entities wi ll remain uncertai n. Current l y we cannot escape 
the possibili t y that C. rzodulifePO. r epresents a depauperate deve lop­
ment conspecific with the field -coll ect ed specimens. If frui t ed und er 
natural conditions , it would mos t like l y r e flect the more t ypica l 
e xpression of the speci es . 

Enerthenema berkeleyanum Rost., Mon. App. 29 . 1876 . 
Reported from Co lorado by Sturgi s in 1913, p. 44 8 (32) as E. 

Byncarpon from coll ec tions on decayed pine in Archuleta County, Augus t 
1911. 

Enerthenema melanospermum t-lacbr. & t-tartin, in t-lartin, Jour. Was h. 
Acad. 22:91. 1932 . 

New Co lorado record. 
Clear Creek Co.: On spruce wood, near melting snow, Squaw Pass 

(9 km west on Co l o. 103 from Be r gen Park j unc ti on with U. S . 73) 2 ,800 
m, tolay 18, 1974 1 4233. 

Eagle Co .: On decor ticate conifer wood ncar melting s now, Wes t 
Lake Creek ( II km south of 1-70) 3,000 m, Ju ly 4, 1975 , 5831. 

Grand Co . : On decayed conifer wood , near me lting s now, Church ' s 
Park (16 km southwest of Tabernash) 3 ,000 m, June 21, 1975 , 5737. 

Hucrfa.no Co.: On dec3yed spruce wood, nca.r me lt i ng snow ~ 

Apishapa Pa ss (pass s wnmit, 40 km south of Wal senburg) 3 ,400 m, June 
IS, 1974 , 4603. 

Summit Co.: On decayed l odgepole pine , in and near melting 
s nowbanks , Spring Cr eek (24 km southwest of Kremmling on Co lo. 9) , 
2, 700 m, ~tay 5, 19741 4203. 

Observations : This s pecies differ s from E. papi'll.atwn not onl y 
by i ts larger s porangia, d iscs and spores, but a l so by its in t ensely 
b lack col or, and by its capillit i um being beaded throughout the ent i r e 
l engt h. Furthermore , E. melanospenmon is l imi ted to s nowbank frui t­
i ngs . 

Enerthenema papillatum (Per s.) Rost., ~lon. App. 28. 1876. 
Reported from Color ado by Sturg i s in 1907 , p. 34 (31) from 
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collec t ions i n Bou lder , El Paso and Gi l pin counties. 
Co llec t ed a l so i n Cl ear Creek , Dougl as , Eag l e , La ke, Pitkin and 

Summit counties o n decortica t e conife r wood, oft e n associated wi th 
lichen and algae, i n sur.uner . 

Observations: This sma ll er , lighter brown species f ruits only 
in summer . . I t s capi lli tium is smoo th throughout most of its l ength 
and beaded only at the tips i n contras t t o t hat of E. melanospet'117Um. 
Despite the obvious differences in the t wo species above, "''e have 
found seven moist c hamber fruitings which a re intermediate between 
t he t wo in that the s t ature a nd size of t he disc resemb le E.papiZ.Zatum 
but the spore siz.e is that of E. mel.anospermwn. The co lor is i nter­
media t e between t he two and the capi ll itium is d i s tinc t from both i n 
that it i s smooth t hroughout t he entire l ength a nd has expanded, 
branched tips. We have no t found either E. melanosperorwn or E. 
papiU.atum i n moist chambe r . 

Lamproderma arcyr i oi des (Sommerf'.) Ros t ., f.ton . 206. 1874. 
Reported from Colorado by Sturgis in 1907, p. 35 (31) as L. 

vio'l.acewn (Fr.) Rost. from t wo of Be the l' s collections , one from 
Ouray County . 

Collected a l so in Cl ear Creek, Doug l as, Eag l e, Grand, Huerfano 
a nd Summi t counti es , i n a nd near me lting snowbanks i n s pring, on 
decorticate conifer wood and on a bare granite boulder. 

Lamproderma a trosporum Mey l an , Bull . Soc. Vaud. Sci. Na t. 46 : 51. 19 10. 
Described by Martin and Al exopoul os, p . 213 (30) as occurring 

in the mounta i ns of the western Uni t ed States, but not s pecifica ll y 
reported f r om Colorado . 

Clear Creek Co.: On decayed wood near me lting snow, Squaw Pass 
(9 km ""es t on Co l o . 103 from Bergen Par k junction with U. S. 73) 2,800 
m, J un e 13, 1973 , 369:5. 

Douglas Co . : On herbaceous s tems and living l eaves, in melting 
snow , Ja_rre Canyon road (21 km southwes t of Sedalia) 2 , 600 m, f.1ay 12, 
1974, 4311. 

f:ag le Co.: On twigs, grass , herbaceous s t ems and leaves near 
me lting s now , Wes t Lake Creek (8 k.m south of 1-70) 2, 600 m, f.tay 9 , 
1976 . 6~62. 

Gi l pin Co .: On dead bark near me lting snow, Pick l e Gul ch (9 km 
north of Black Uawk on Co l o. ll 9) 2,800 m, Jun e 9, 1973, 3685. 

Grand Co. : On decayed con ifer ba r k in me l ting s now, Church' s 
Park, ( 16 k.m southwes: of Tabernash) 3,000 m, June 17, 1978 , 8846. 

Huerfano Co.: On decayed wood near me lting s now, Apishapa Pass 
SlUllillit (40 km s outh of Wa l senburg) .t3, 500 m, June 15, 1974 , 4611. 

Summit Co. : On grani te boulder near melting s now, Spring Creek 
(28 km southwes t of Kremm l ing on Colo. 9) .t2,900 m, r.tay 20, 1973, 
36~~-

0bser vations: Our collections f i t the very detailed descript i on 
by Kowa l s ki (18). The sporangi a range from s tipitate and g l obose to 
sessi l e a nd clavate a nd from 1. 0- 2.5 mm in height. rn g l obose s por­
a ngia , the col umella us ua ll y ends abruptl y at the center of the 
sporangium whe r eas, i n e l ongated ones , i t may a ttain two- thirds the 
l ength of t he s porangi um. 

Lamproderma cares tiae (Ces. & de Not.) ~ley lan. Bull. Soc. Vaud. Sci. 
Nat . 57:368. 1932. 

Reported from Colorado by Hage l s t ein in 1944, p. J75 ( 12) as 



L. violacewn var. caNstiae (Ces. & de Not . ) Li s t er. 
Collected in Cl ear Creek, Eagle , Gi lpin , Grand, f.1ineral and 

Summit counties , nea.r me lting snowbanks on leaves , dead wood , bare 
grani t e , and herbaceous s t ems , in spr ing. 
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Lruaprodcrma columbinum (Pcr s.) Rost., in Fuckc l , Jahrb. Nass. Vcr. Nnt. 
27-28:69. 1873. 

Described by Martin and Alexopoul os , p. 214 (30) as occurring 
in temper a t e Nor th America , but not spec ifica lly r epor t ed f r o111 
Co l orado. 

Denver Co. : On dead leaf , 1,600 m, 1910, co ll ec ted by J . R. 
Weir , exsiccati in BPl. 

Eag le Co.: On decayed conifer wood, West Lake Cr eek (9 km south 
of 1-70) 2,800 m, August 15, 1970 , 2731; Augus t 28 , 1971, 2954 . 

Gunnison Co.: Cottonwood Lak e, 2,900 m, June 21, 1930 , co ll ected 
by R. W. Davidson, exsiccati i n BPI; Gothic Na t ur a l Area, 3 ,1 00 m, 
July 4 , 1955, co ll ected by W. A. \\'ebcr, COLO f.f- 128. 

Mesa Co . : Mesa Lake, 2, 800 m, J une 16 & 17, 1930, two co l 1ec­
tions by R. W. Davidson, exsiccati in BPI. 

Ouray Co . : Co ll ected by Bethel, exsicca t i in BP I. 
Summi t Co.: On decayed conifer wood, Elliot t Ridge (30 km 

s outhwest of Kremmling) 3,400 m, July 31 , 1976, 6840. 

Lamproderma cribrarioides (Fries) R. E. Fries, Sv. Bot . Tidskr. 4:259. 
1911 . 

Reported f r or:'l Col o r ado by Macbride a nd ~fartin in 1934, p. 194 
(28) from collections made by Seaver and Shope in 1929 f r om Bou lder 
Count y . 

Collected in Clear Creek, Douglas , Eagle and Summit counties in 
and nea r me lti ng s nowbanks on decayed wood . twigs. grass. herbaceous 
s tems and forest litter i n spr ing. 

Observations: Despi t e f.tacbr ide ' s observation that the Co lorado 
material had uniform spore size (14-16 JJm), our co ll ections sho""' a 
wide r a nge of variation from 12 t o 19 llffi, as original l y described by 
Li ster (23) and reaffirmed by Kowals ki ( 18). They a l so show a marked 
va r iation i n spore ornamentation: f rom a pr onounced coarse, comp l ete­
l y banded reticulation to faint, l ow , unconnected ridges . The peri ­
dium is pitted , es pecially ove r the lower one- t hird, "''here the expanded 
funnel-like tips of the capi ll itium are firm l y at t ached. 

Lamproderma cristatum Meylan. Bull. Soc . Vaud. Sc i. Nat. 53:457 . 192 1. 
Nek' hemispher e record . 
Doug las Co.: On dead (?) aspen l eaves under melt ing snowbank, 

Rampart Range (21 km s outhwest of Seda lia on Colo. 67) 2 , 600 m, 
May 12, 1974 , 4317. 

Lamproderma echinosporwn ~teylan, Bull. Soc. Va ud. Sci. Nat. 55:241. 
1924. 

Ne"' Col o r ado r ecord. 
Cl ear Creek Co. : On g r ass, l eaves and her baceous s t ems under 

melting s nowbanks , Squaw Pass (9 km wes t on Colo . 103 f r om Ber gen Park 
junc t ion wi t h U.S. 73) 2 , 800 m, April 25, 1976 , 6511. 

Eagl e Co.: On decayed wood and herbaceous stems i n melti ng snow , 
West Lake Cre ek (9 km south of 1-70) 2,800 m, June 11, 1977, 8028 
(deter mi nation confinned by 0. T. Kowalski). 

Gilpin Co.: On decayed aspen wood and bark near ~netting s now, 



346 

Pickle Gulch (9 km north of Black liawk on Co l o. 119) 2 ,800 m, 
flay 22 , 1974 , 4243. 

Summi t Co.: On decayed wood ncar me lting s n 0 \<1' 1 Spring Cr eek 
(28 km southwes t of Kremm ling on Colo. 9) 2,900 m, ~tay 19 , 1973 , 3651 ; 
May 20, 1978 , 8718 (de t e rmination confirmed by D. T. Kowa l s ki ). 

Lamproderma fuscatum fleylan, Bul l. Soc. Vaud. Sci. Nat. 57:372. 1932. 
New Co lorado record. 
Cl ea r Creek Co.: On dead wood in and near melting s nowbanks, 

Squaw Pass (9 km wes t on Colo. 103 f rom Bergen Park junction with U.S. 
73) 2,800 m, t-tay 29 , 1976, 6637; (6 .5 km west of Bergen Park) 2,600 
m, May 19 , 1976 , 6625 ; June 19 , 1976, 6650 (determina t ion confirmed 
by D. T. Kowal s ki ). 

Lamproderma gul ielmae fleylan, Bull. Soc. Vaud. Sci . Nat. 52:449. 1919. 
Reported from Co lorado by Lister i n 1925 , p. 15B (23). 

Lamproderma maculatum Kow alski, flycologia 62(4) : 654 . 1970 . 
New Co lorado r ecord. 
Clear Creek Co.: On decayed conifer wood near melting s now, 

Squaw Pass (6. S k.m west on· Colo. 103 from Bergen Park junction wi th 
U.S. 73) 2, 600 m, ~lay 11, 1974, 4210 (determination confirmed by 
D. T . Ko~<~·a l ski). 

Lamproderma sauteri Ros t., ~1on. 205. 1874. 
Reported from Colorado by Sturgis in 1907 , p. 35 (3 1) from a 

collection made by Bethe l i n 1902. 
Co ll ected in Boulder, Cl ear Creek, Cus t er, Douglas, Eag l e, Gilpin, 

Grand and Summi t cow1ties on decaying \oo'OOd, bo t h conifer and aspen, 
stems of gras s and herbaceous pl an t s , aspen l eaves a nd granite boul ­
de r s, in and ncar snowbanks in ear l y s pring. 

Observations : Thi s variab le species i s the mos t common uzmpro­
denna in the central Co l or ado Rockies a nd fruits abundantly i n the 
spring ncar me lti ng s nowbanks . Some fruitings ex t end over a n area 
of one to two meters by twe nty to thirty em covering, like a s pl ash of 
blue paint, a ll the fa llen logs , dead grass and he rbaceous stems in 
the a r ea, as the edge of the covering s nowbank r ecedes. 

Lamproderma scintillans (Be rk. & Br.) Morgan, Jour. Cine. Soc. Nat. 
Hist. 16: 131. 1894. 

Repor t ed f r om Co l orado by Sturgis i n 1913 , p. 449 (32) f r om col­
l ec tions i n El Pa so County in Augu s t 1908 a nd El Paso a nd Gi lpin 
counti es; in August 19 12. 

Co llected also i n Cl ear Creek, Custer and Eagle counties on dead 
aspen bark and aspen l eaves in swnmer. 

Leptoderma iridescens G. Li s t e r, Jour . Bot. 51:1. 1913. 
Reported f rom Colorado by Hagelstein in 1944, p. 139 (1 2) from 

a s i ngle co ll ect i on by Dr. E. C. Smi th, which was apparen tl y a new 
record for thi s hemisphere . 

Co ll ected in Cl ear Cr eek County on decorticate conifer ~<~·ood in 
s ummer. 

Stemonitis axifera (Bu ll. ) flacbr., N. Am. Slime-flou ld s 120. 1889. 
Report ed f r om Co l o rado bv Sturgis i n 1907, p. 32 (3 1) and again 

in 1913, p. 447 (32) as s . [erruginea Ehr enb. from co ll ec tions in 
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Boulder, El Paso , Gilpin and San Juan counties. 
Collected a l so in Clear Creek, Eagle, Huerfano, Pitkin and Summit 

counties on dead wood in summer. 

Stemoni t is confl uens Cooke & Ellis, Grevillea 5:51. 1876. 
Reported from Colorado by Sturgis i n 1907 , p . 31 (31) as S. 

splendena var. confluens (Cooke & Ell is) A. Lis ter from a collection 
found in Denver. 

Collected al so in Boulder and Summit counties on Englemann s pruce 
ba rk in summer. 

Stemonitis flavogenita Jahn, Verh. Bot. Ve r . Brand. 45:165. 1904. 
Described as widespread by ~1artin and Alexopoulos, p . 193 (30), 

but not specifically r eported from Colorado. 
Boulder Co. : On decayed wood, 8 km southwest of Lyons, 2 , 150 m, 

August 24, 1958, COLO M- 241. 
Clear Creek Co.: On decayed angiosperm wood , Montane Ridge 

(1.5 km south of Idaho Springs) 2,300 m, July 26, 1974, 4529. 
Eagle Co.: On decayed conifer wood~ West Lake Cr eek (9 km south 

of 1-70) 2,800 m, September 11, 1976, 7273 . 
Gilpin Co.: On dccnycd aspen wood, Pickle Gulch (9 km north of 

Black Hawk on Co l o. 119) 2,800 m, August 26, 1975 , 60SO. 
Sununit Co.: On decayed conifer wood, Spring Creek (24 km south-

wes t of Krenunling on Colo. 9) 2,700 m, Jul y 28 , 1973, 3826 . 

Stemonitis fusca Roth, Hag. Sot. Romer & Us t eri l (2): 26 . 1787. 
Reported from Colorado by Sturgis in 1907 , p. 30-31 (31) from 

co llections in Boulder, El Paso and Gilpin counties. 
Collected al so in Clear Creek, Custer~ Eagle, Gunnison, ~lineral, 

Park and Summit counties on decayed wood in summer . 
Observations: Half of our co ll ec tions fit var. fuaca, one- third 

are typical of var. papill.osa Meyl. a s defined by ~ta_rtin and Alexopou­
lo s, p. 194 (30), and four collections ar e typical of var. ru.fescens 
A. Lister (23). 

St emoni t is her batica Peck, Ann . Rep . N.Y. State ~1us . 26:75 . 1874. 
Reported from Co lor ado by Sturgis in 1907 , p . 31 (31) from 

collections in Boulder, El Paso, Gilpin and San Juan counties. 
Co ll ected also in Clear Creek County on dead wood in summer. 

St emoni t is hyperopt a ~feylan, Bull. Soc . Vaud. Sci. Na t. 52:97. 1918. 
Reported from Co lora do by Hagelstein in 1944 , p. 145 (12). 

Stemonitis nigrescens Rex, Proc. Acad . Ph ila. 43:392. 189 1. 
Desc ribed by t-tartin a nd Alexopoulos, p. 198 (30) as known fr;om 

widely scattered l ocali t ies in the United States, but not specifi­
cally reported f r om Colorado. 

Larimer Co.: Co ll ected by E. C. Smith at Cedar Cove, Big 
Thompson Canyon. 1 , 650 m. 193 1, exsicca ti in BPI . 

Stemonitis smi t hii t-iacbr. , Bull. Nat. Hist. Univ. tow a 2:381. 1893. 
Reported f r om Colorado by St urgis in 1907 , p. 33 (31). 
Collected in Clear Creek and Gilpin counties on dead wood in 

swnmer. 

Stemoni t is splendens Ros t., Mon.l95. 1874. 
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Reported from Colorado by Sturgi s in 1907, p. 31 (31) from 
collections in Boulder, Denver, El Paso and Ouray counties. 

Col l ected a l so in Custer County, exsiccati in COLO. 

Stemonitis uvifera Macbr., N. Am. Slime -Moulds ed. 2. 161 . 1922 . 
New Co lorado record. 
Summit Co.: On dead wood in the Gore \Hld erness area (9 km 

west of fleeney) 2,500 m, August 11, 1976, ?119. 

Stemonitis Virginiensis Rex, Proc. Acad. Phila. 43:391. 1891. 
Reported from Colorado by Hage l stein in 1944, p. 145 (12). 
Collected in Clear Creek. Gilpin and Larimer counties on dead 

wood in summer. 
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VALIDATION OF EN'IDI"'OPHTHORA AQUATICA ' 

JOHN F . ANDERSON AND SANDRA L. ANAGNOSI'AKIS 

Department of entomology and Department of Genetics , 
The COnnecticut Agricultural Experiment station, New 
Haven , COnnecticut , 06504, U. S.A. 

E:ntomophthora aquatica infecting larvae and pupae of 
Aedes canadensis and larvae of CuZseta morsitans was 
described by Anderson and Ringo (1969) , but no holotype 
1·1as listed . The name is therefore invalid under article 
37 .1 of the International Code of Botanical Norrenclature . 
In this note we validate the narre by listing below a hole­
type and referring to the previously published Latin 
descripti on . 

E:ntomophthora aquatica Anderson & Ringo ex Anderson & 
Anagnostakis ' sp . nov . 
= E:ntomophthora aquatica Anderson & Ringo , J . Invert . 
Pathol . 13:386 . 1969 . (invalid, Art. 37 .1). 
Holotype : on Aedes canadensis, June 4 , 1968 , Granby , 
Hartford Co ., Connecticut (FH) . 
Para type: on Aedes canadensis, May 25 , 1968 , Granby , 
Hartford Co ., Connecti cut (FH) . 
~e specirrens are microscope slides of hematoxylin­
eosin stained sections . 

REFERENCE 

Anderson , J. F . and S . L. Ringo . 1969 . E:ntomophthora 
aquatica sp . n . infecting larvae and pupae of floodwater 
mosquitoes . J. Invert. Pathol . 13:386-393. 

' The authors are grateful to D. H. Pfister for help in 
preparing this note . 

' S . L. Ringo = Sandra L . Anagnostakis 
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ANALYSIS OF Ti lE BASID!U~1 OF HIGHER BASIDIOMYCETES 

ON THE BASIS OF GEO~IETRICA L DEP ENDENCI ES 

S. P. WASSER AND E. G. BERGER 

N. G. Kho~odny Institute of Botany , AcaO.emy of Sci enoes 
ll1o:oainian SSR# Ki ev 

SUMMARY 

This paper deals with stud i es of spore-spacing on basidia. The 
location of sterigmata and spores on basidin is associated with 
definite constants having a taxonomic trend. h'e have formulated 
4 properties of the basidium new to science: 1. The r atio of the 
outer circ l e and basidium outline diamet ers i s equal to the ratio 
of the central and i nner circ l es diameter s and also to the ratio 
of the spore outline and steri gmatic patch diameters. 2. The ra­
tio of the central and inner circles di:meters is equal to the 
ratio of the spore outline and s t er igmatic pat ch diamet ers. J. 
The ratio of the centra l circle and spore outline diameters is 
equal to the ratio of the inner circl e and s t er igmatic p!ltch din­
meters. 4. The sum of the values which are inverse to the coeffi­
cients n and q is equal to 1. The data obtained on the basis of 
studying the geometric dependencies of the basidium and , in parti­
cular, the discovery of new parameters permitted us to use them 
as additional criteria of t axa of di fferent r anks i n higher Basi­
diomycetes. 

Studies of higher Basidiomycetes a rc of great scientific 
i ntere s t as on l y a few gene ra have been subjected to critical 
analy s is. At the same time differentiation of species and o­
ther taxonomic unit s as wel l as el ucida tion of phy l ogeny are 
comp l icated due to th e po l ymorphism peculiar t o them, notabl y 
phenomena of parallcllism and convergence. 

Disputable positions i n sy s tematics of species, genera, 
families and orders of high er Basidiomycetes point to an ur­
gent nee d to eva luate the existing and to sea rch for new, re­
liable, objective crit eria determining characters of leading 
significanc e which a re pec ul iar to taxa of al l ranks. 

Considerable attention should be given to studies of 
spores a nd basidia as they, bei ng the generative organs, a re 
s ubje c t to th e least extent to the influences of e nV i ronm en t . 
The st ud ies of a few authors (Co rn er, 1947 , 1948, 1950, 1968, 
1972; Malencon, 1958; Perreau-Bert r and, 1967) sho\o·ed that the 
sizes of spores, st e rigmata and basidia are bound by definite 
cons t an t s having sp ecies and gen er i c trends. In t axonomic 
descriptions, however, the si zes of s por e s, s terigmata a nd 
basidia are g i ven independently, though they a re inte rr elated 
and to a considerable extent depend on the characte r of the 
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generative hypha. The accura t e es t ab l is hm e nt of th ese depen ­
dencies may r esu lt i n one of the most r e l iab l e c r i t eria of 
the species a nd of the ge nu s in hi gher Ba si diomy c etes. 

Th e geome tr y of spo re posi tion on th e ba s id ium has s pe ­
cies a nd ge ne r ic tr e nd s. As was s t a t ed by Co rn e r ( 19 72, p. 
159). " ... the problem rof basidia l geo metry] has loom ed con­
t i nuall y and is fundamental t o the classi fic a t ion o f th e 
species [of the genus Boletus ] .'' 

An a l ys i s of the basidium on th e bas i s o f geome tri cal d e ­
pendencies open s a new tr e nd in the s tudi es o f higher Basi d i­
omycetes. Th ese s tudi es will help us und erst a nd the i nterre­
lation and interdependence amo ng hymenial e lem ent s as well a s 
to answer the question: how i s th e accu r acy o f spo re- spaci ng 
on the ba s idium explained? And all th ese data will he lp to 
characterize a nd bett er eva l ua t e the basidiocarp itself.· 

Th e s tud y presented h ere d ea l s with a na l ysi s of the geo ­
metrical peculiaritie s of spo r e-spaci ng on the ba s idium as 
well as with the basic r e l ation s between th e ir sizes in order 
to us e these re latio ns a s a dd i t iona l species an d ge ner ic c r i­
teria in hi ghe r Basid iom yce t es . 

Research continues t o deve l op from the investigation s of 
Corner ( 1972), requiring a s tud y of si de and end positio ns 
of s pores on basidia. To s tud y basidia f o r geometri ca l de­
pendenci es, c l ear, accurat e phot og r ap hs o f th e e nd and side 
po si tion s at h ig h mag ni fica ti on s howing spore - spac i ng on th e 
ba s idia are ne c essary . Since th e ba si dium ca nnot be examined 
si mult aneously both in end-vi ew and ·in side-view, i t fo llow s 
that av e rage parameters must be t ake n from a set of meas ur e­
ments for eac h specie s (fro m 100 up to 1000), i.e .J th e data 
for the ''ideal'' ba sid ium are ob tain ed. 

As most h igher Basi di omy c e t es have four spo r es on th e 
ba si dium, the t e trad is considered t o be a unit (n•4) . The 
four spo r es i n e nd- view a r e co nsi de r ed t he a ng l es of a 
sq uare.• One can imagine the spo r es lo ca t ed in th e sq ua re 
angles to be co nfi n ed by an ou t e r circle S ' (F IG. l a , lb ) , a 
centr a l circle S " passing through th e cen t e r s of th e spo re s 
a nd an inner ci r c l e S '". Then th e re i s th e r ea l basidium 
ci rcle (w) , the diamet e r of which equals i t s maximal wi dth. 
For th e s terigmat a, one ca n imagine a s t e ri gma tic ci r c le (M), 
passing through th e tip s of th e s t e ri gma t a a nd the s terigma­
ti c patch circle (m) wh ich equa l s th e s t e r igma ta d i ameter . 

Taking i nto account the law on th e fo r ces o f electric re ­
gulation of free s urfac es~ thi s pape r i s ba sed on the follow­
ing postulat es: 

1. Adjac ent ba s idia a ffe c t th e position of ba si d i o s pores. 
2. Spore tetra d s a r e no t con ti guous. 
3. Spores in a tetrad are no t conti guou s but sepa r a ted 

from th e basidium by s t e rig ma ta. 
4. Spores of a ba s idi um are at the same le vel. 
5. Spores in a tetrad are arranged uniformly, i.e . , at 

* ff J1"'3 or 71"'5 the spores in end -view are considered, r espec tivel y, as 
the angles of an equilateral triangl e or of a pentagon. 



the same distance from each other. 
6. Mature basidia are separated from each other by the 

maturing basidia and cystidia. 

FIG. l. Geometry of the basidium: a) side-view; b) end-view. 
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THE GEONETRY OF T HE BASIDIUM 

Pr oceeding from num erous observat i ons, a set of measu r e­
ments a nd derivation of averag es, i t was es t a bl ished th at the 
r eciproca l posi t i on of s t erigmata and spores on the basi dium 
is s ubj ec t to a scheme which is given i n FlG. la , lb (Corn er, 
1972). We hav e adopt ed Corner 1 s de signat i on s i n thi s pa pe r 
to unif y our obser vations . 

Let u s co nsi d e r F IG. lb , the end -view of th e ba sidi um: 

d - the out l i ne of the s por e (the circ le with th e d iame­
ter d) ; 

u - th e outline of the basidium (t he circle wit h th e d ia­
me t er r..~); 

S " - th e ce'ntral ci r c l e (the circl e wi th tho diameter S" 
passing through the centers of the outlines of the 
spore s); 

S '- the ou te r cir c l e (the circle wi th the diame t e r S ', 
emb r aci ng th e spo re s outlines, i. e .~ e xt e rn a ll y ta n­
ge nt ia 1 to th em); 

S"'- the inner ci r c l e ( the ci r c l e wi th the d iameter S "' 
l imi t i ng the ''dead s pac e'' over the basidium, i. e ., 
the circ l e internally ta ng ent i al to th e spore s out -
1 i nes ) ; 

Obviou s ly, then 

S ' • S" + d 

S "' • S" - d 

wh ence S ' • S "' • 25 ", S ' - S"' • 2d 

(1) 

( 2) 

( 3). ( 4 ) 

6 - th e a ngl e b e t we e n th e axis AC a nd t a n ge nt ia l t o t he 
spore outl i ne ; 

sin 6 • ~ • ill= j.. (5 ) 

M - th e s tcrigmntm circ le (the circ l e with the di ame t e r 
M passi ng thro ugh the s t erigma tips); numero u s mea­
s ureme nt s of Co rner (1972) s howed that 

M- s• - o.7d (6) 

m - s terigmata patch (the circ l e of diameter m which is 
a projec t ion of the ste r igma t a base). By th e hyp o­
the s i s of Co rn er the circle m i s ins i de the circ l e w 
being tangen t ia l to th e circ l e u a nd straight line 
AP , i . e . , 

m = S "' •sln 6 = d ( l - si n 6) ( 7) 

a nd the cent e r C' of the circle m li es on th e circle 
S '" , whence 

w • S "' • m • S "' ( 1 • sin 6) (8) 

t! - a s egcent connec t in g the spore ci r c l e s cen t e r s ; 
and l - tr a nsver s e points of th i s segme nt with the 
s pore s outline s ; 

KI th e s hort es t d is tance between th e spores; 

e - th e ang l e of th e s por e ( th e a n g l e~). 



355 

Let us now consider FIG. la ,• the side view of the basi­
dium. 

w1 outline of the basidium -ap ex. According to Corner 
(1972) the ba sidium - apex is an ellipsoid with a 
sma l l spheri cal dome. Therefore WJ is an ova l . 
Since prior to formation of a hyaline ''cap'' the ba­
sidium ha s a hemisphaerical apex, then i n subsequent 
calculations the semicirc le with the diameter w is 
taken approximately as the w1 outline . 

.. Hfw - the arc on the outline of Wt which limits the ste­
rigmata base; 

ca - the central angle~ corresponding to the arc HFw. 

It follows from the diagram that 

cos • S"' - m ( 9) ---..,--
or after the s ub stit ution (8) 

cos . -S'" m ( 10) ~ 

The line M-M , projecting the sterigma circle N, c ro sses 
the arc Hw at the point F, dividing this arc into two parts 
(Corner, 197 2), i . e. ~ 

I 1JAF = ~ , whenc e 

M = w · cos~ + cos a 
2 

( 11) 

The coefficient o is introduced for th e characteristic of 
spore position i n the tetrad (Corner, 1972) which equals the 
ratio of the shortest d istance between the spOres, i.e.~ 

a • KL KL 
Clf+LC·a ( 12) 

Subsequently on the basis of (1) - (12) and the geometry 
of FIG. la, lb, formu la e are derived which determine the pa­
r ame ter s of the basidium as functions c, 6 and a (TAB LE I). 
By means of the se f ormula e different geometrical r atios be­
tween the tetrad parameter s may be d educed. In Corner's 
(1972) work, on the basis of the formulae in TABLE I, one 
obtains 

S' I sn= + sin ( 13 ) 

S'" si n ( 14 ) p= 

cos . -S'" ( 1 s) ST 

• Only two extreme sterigmata with the spor es ar e shown for the purpose 
of reading the diagram in FIG . Ia. 
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I 

S " 

S ' 

S "' 

M 

m 

"' 
0 

TABLE I 

FORMULAE DETERMINING PARAMETERS OF TilE BASIDIUM AS FUNCTIONS o, 6 AND a 

0 6 a 

2 3 4 

S " = dl2 (I • o ) (22) S" = --:L = d cosec 6 
S1.n 6 

(23) 5 , = d 1 + cos a 
1 - cos a 

S ' = dl2 (I + o ) + d (25) 5 , = d 1 + sin 6 
sin 6 

(26) S ' = __ 2_d __ 
1 - cos (l 

S ' • d (1 + cosec 6) (27) 

S"' = dl2 (I + o) - d (29) 5 ,, = d 1 - . sin 6 
s1n 6 

(30) S '" =2d~ 
1 - cos (l 

S"'= d (cosec 6 - 1) (31) 

M =d£12 (I+ o)- 0 . 7] (33) M = d (cosec 6 - 0 . 7) (35) M = 4d scions2 Cl<l • cos ~ 

;~ M = d (< - I ) - .-
M = d •ctg 6•cos 6 • / 1 + !in6 (36) M U'Z d •cos a 

= (1 - cos a) h + cos a 

where K • 12 {1 + o) (34) M = d(~- sin 6) /I I 6 (37) s1n + s1n 

m = d 12 (I + o) - I 
12 (I + o) 

(40) m = d (l - sin 6) (41) m =Zd~ 
1 + cos a 

.., = d 2 (1 + o ) 2 - I 
12 (I + o) 

(43) u .,. d · ct g 6·cos 6 (44) u ,• 4d sct;2 aa. 

0 0 
= cosec 6 _ 1 (46) 0 

_ 1 + cos o - 1 
12 - l'i (I - cos a ) 

(24) 

(28) 

(32) 

(38) 

(39) 

(42) 

(45) 

(47) 

"' "' "' 
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whence 

cos~ - ~ 

s in S " - M 
• S" · sin e 

s • - M 
= S "•sin 6 • s in e 

d S " - M 
STnT 

M = w/F. = S ' 
s •• IS' IS" 

"' = 
S '• S "' ----sn-

u · S " • S ' • S '" 

35 7 

( 16) 

OT 

~(17) 

( 18) 

( 19) 

(20 ) 

(2 1) 

DEDUCTION OP NEW RAT I OS BETWEEN THE 
BASIDIUH PA RAHETERS 

Let us, howe ver , no te that the co­

efficient a~ in troduc e d in Corner 1 s 

{1972) wor k i s not convenient from the 
point of view of carryi ng out measure ­
ments, as it cal l s fo r measuremen t o f 
the segment KL, which is difficult to 
r eali~e i n practice. Besides, use of 
o as an argument results in comp le x 
formulae for determining th e pa r amete r s 
of th e basidium (see TABLE 1). 

Proceeding from this, l et u s in tro ­
duce the following coefficients: 

a) for cha r ac t erist i cs of spor e 
di s t ributio n on the basidium we s ha ll 
us e the coeff ic ient n 1 which is equa l 
to the r atio of the ce ntra l circ l e dia· 
meters a nd the spore outline, i . e . , 

S" 
n • d 

b} for d ete r mi nin g the r3 ~ios be­
tw ee n the ba s idi um pa r ame t e r s we sha ll 
introduce th e coef ficie nt qJ which i s 
equa l to the ratio of th e outer c irc le 
diaoeters and the basidium out lin e, i . 
e., S' 

q ~ w 
Th e main peculia r i t y of these coef­

ficients i s the simp li city of measuring 
a ll the cons tituen t values as well as 
using the "r eal" outlines d and w, i .e ., 
the out l ines easil y observab l e a nd mea-
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surab le under the mi croscope and on ba sidium photographs. 

On the ba sis of these coefficient s we obtain new formulae 
fo r determination of a ll geometrical parameters of the basi ­
dia (TA BLE II ). 

TABLE II 

FORMULAE DETERMINING GEOMETRICAL PARAMETERS OF TilE BASIDIUM 

AS FUNCTIONS n AND q 

~ Parameter 

S" 

S ' 

S"' 

M 

m 

"' 
sin 6 

cos a 

sin 

q 

S"- d ·n 

s• - d(n+ l) 

s•• = d(n-1) 

fi¥-M = d (n-l) n 

m = d !!:.!. 
n 

w=d~ 
n 

sin 6 = l 
n 

n-l cos a= -n+l 

sin ;n•l B = n-(n-1) n 

q = ...!!._ 
n- l 

q 

(56) S" = d _9_ 
q-l 

(58) s• -w·q - a~ 
q-l 

(60) 5 m ... L 
q-l 

(62) M= ~ /2q- l 
q+l q 

(64) d m=-
q 

(66) w=d~ q q-l 

(68) sin 6 = !l:.!. 
q 

(70) cos (l = 2:-1 

(72) -/~ sin B =~ 
q- 1 

n = .JL 
q-l 

(75) q 

(57) 

(59) 

(61) 

(63) 

(65) 

(67) 

(69) 

(71) 

(73) 

(74) 

The simpli ci ty of the formulae obtained pe rm i ts easi l y 
find i ng new ratios between th e basidial parameters . For 

exampl e, from (65) we have q =~and from (57) and (61) we 

ob tai n q=~, i.e. , q=~=~=~ (76) 

whence the fo l low i ng prop e rti es of bas idia are formulated: 
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1 . The ratio of the outer circle and basidium outline 
d iamete r s is equal to the ratio o f the ce ntral and inner cir~ 
cles diameters and also to the ratio of the spore out l ine and 
s terigmatic patch diameters. 

2. The ratio of the central an d inne r circles d iamete r s 
is equa l to the ratio of the spore outli ne and sterigmatic 
patc h diamet ers. 

3 . Th e r a tio of the centra l circ l e a nd spo r e out line dia­
meters is equal to the ratio of the i nn er circ le a nd s t e rig­
matic patch diamete rs . 

Th e coefficient n may also b e exp re ssed by th e product of 
ratios of ste r igmatic circle, basidium outline an d sterigma ­
tic patc h d iame t e r s i n a form 

n = ?i .!i 
w m (77) 

which follows from formulae (62), (64) and (66). And from 
(77) and (19) 

wS" S'"S'" S ' 
n = m·sr ~ or n = nr·~ · sn ( 78). ( 79) 

From (74) and ( 75) it follows: 

( 80) 

4. The sum of t he values which a re inverse to the coeffi· 
cicnts nand q is equal t o 1 . 

tf in (80) we substitute n a nd q by their values accord­
ing to (76) , ( 77), etc . , we sha l l ob tain a set of new ratios 
among the basidial parameters. Th us , usi ng functional depen· 
denci es r ep re se nted in TABLE It, we can obtain new r atios , 
s uch as (76)- (80) as well a s 

: · = ~::; 112 = w•S" (81 ), (82), (83) 

a nd others, eac h of them exp r essi ng a definite geomet rical 
prope rt y of the basidia. 

Co nsequentl y the st udy of basidia l geometry permits de ­
term ining ma ny of th eir properties by simple mathematica l O· 

perations accessib l e to the mycologist who has forgotten the 
elements of hi gher mathematics. 

DETERMINATION OF THE BASIDIAL PARAMETERS 

Le t us determine the parameters of th e basidium i n th e 
function n. The limit s of measuring n we s hall establi s h 
from 1.5 to S.O as n is th e value i nverse to si n 6 and th e 
angle 6 can c ha nge wit h in th e limits of 4S 0 - l0° according to 
Co rn er (1972 ) . 

1 . For de t ermi n ing S ', S ", S "' we sha ll us e formulae 
(56), (58) and (60) . The s e values may also be fo und graphi­
cally, as is demonstrated in FIG. 2. Let us draw the numb e r 
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A' 8 ' 

s'---~ 

A 8 

FIG . 2. Graphic plott i ng for determination of S', S", S"'. 

axis n a nd i n the se lected design sca l e from the po i nt C on 
the ma rk n• l la y th e segment s CB ::od, CA = 2d and CD=4 d . 
Throu gh the point s obtai ned, A, B a nd 0, draw the ver t ica l 
s trai ght l i ne up t o th e ma rk n=S. Conne c t the poipt s C a nd 
D'. If we lay th e arbitrary va l ue n from 0 a nd draw a hor i ­
zo ntal s traig h t lin e , its in t e rsect io n with the st r aight 
l i nes AA ' , BB ' and CD ' will d e t e rm i n e t h e segments NS "' #S "', 
NS "• S ", NS '= S ' . 

2. Th e val ue m is determined a ccordin g t o formula (64). 
Graphi c de t e r mi nati on of m is sh own i n FI G. 3. Let u s draw 
the nu mbe r axis n an d i n the se l ected s ca l e of th e de s ign 
cons truct the is o sce l es right triangle CAB in suc h a way that 
l:JI:=lrn=d (O""t"=l ), If we la y f r om 0 the ar bi tr a r y valu e n(ON •n) 
a nd dr a w th e s traight l i ne CN 1 it s intersection with th e 
st r aight l i n e AB de t ermi nes th e s e gme nt ~-m . 

N n 

FlG . 3. Graphic p lotting for determinat i on of m and s in 6. 
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N' 

A' 

0 5 n 
c A N 

FIG. 4. Graphic plotting for de t ermina tion of M. 

3. The va l ue of sin 6 is determined according to formu l a 
(68). The preliminary plotting ma y a l so be used for graphic 
dete r mi nation of sin 6 . The straight line CN (F IG. 3) crosses 
the vertica l stra i ght lin e JO at the point N' i n such a way 
that 1m' • sin 6 . 

4. It i s convenient to determine the value w according to 
formula (8) . Under those conditions w i s det ermined graphi­
cal l y by the simple addition of t he segments sm and m1 i.o. 1 

if we l ay the sections AD= s m and DC =m, the segment AC=w (F IG. 
4). 

5 . FIG . 4 shows graphic dete r mination of the val ue M. Lay 
AB= s m and co nstruct the semicircle on the segment BC, as on 
the diameter. Its intersection with the vertical straight 
l ine AM will determine the segment XR• m. This corresponds to 
th e det e rminat ion of th e value M acco rding to formula (83) . 

6. The value q is determined by formula (75). It s g r~h ic 
de terminatio n i s s hown in FIG. S. The points C('D'r= l ), A(OA•2) 
are marked on the number axis n and the vertical st r aig h t l i ne 
AA ' is drawn . I f we lay t he arbitrary segments ON=NN'=n. the 
straight lines AA' and CN ' cro ss at point B i n such a way that 
AB=q. 

7. Graphic determination of cos Q is shown in FIG. 6a, 6b. 

M 
/' .... 

'-/ 
/ ' I M '\ 

I \ 
I \ 
I l c 18 s"' A 0 S'" m 

w D 

FlG. S. Graph ic plotting for de t ermination of q . 



"' TABLE III "' N 

NU~IER I CAL VALUES OF THE BASIDIAL PA~!ETERS IN FUNCTION d AND n 

n S ' S" S "' m sin 6 6 w M q CO B a Q s i n e 

1. 5 2 . 5d 1. 5d 0 . 5d U. 3333d 0 . 6666 41°481 0 . 8333d 0 .645d 3. 0000 0 . 2000 78°291 0 .855 58° 461 

1. 6 2 . 6d 1. 6d 0 . 6d 0 . 3750d 0 . 6255 38° 421 0 . 9750d 0 . 965d 2 . 6666 0 . 2308 76°391 0 .835 56°37' 

1. 7 2 . 7d 1. 7d 0 . 7d 0 . 4118d u . 5881 36°1 1 1.11 80d 0 . 885d 2. 4285 0 . 2593 74°581 0 . 815 54°36' 

1.8 2. 8d 1. 8d 0 . 8d 0 . 4444d 0 . 5555 33°45 1 1 . 2444d 0 . 999d 2. 2500 0 . 2857 73°241 0 .801 53°14 1 

1. 9 2 . 9d 1. 9d 0 . 9d 0 . 4737d 0 . 5263 31°451 1. 3737d 1.1 20d 2. 1111 0 . 3103 71°531 0 . 780 51°181 

2. 0 3.0d 2 . 0d 1. 0d 0 . 5000d 0 . 5000 30° 1.5000d 1. 225d 2 .0000 0 . 3333 70°32 1 0 . 775 50°481 

2. 5 3. 5d 2 . 5d 1. 5d o . 6ouod 0 . 400\l 23°351 2 . 1000d 1.77\ld 1. 6666 0 .4286 64°37' 0 . 730 46°541 

3. 0 4 .0d 3. 0d 2 .0d o . 6666d 0 . 3333 19°281 2.6666d 2 . 308d 1.5000 0 . 5000 60° 0 . 692 43° 48 1 

3. 5 4 . 5d 3.5d 3.5d 0 .7143d 0 . 2857 16°361 3 . 2143d 2 . 830d 1.4000 0 . 5555 56°1 51 u . 670 42°40' 

4 .0 5 .0d 4 . 0d 3. 0d 0 .7500d 0.2500 14°281 3. 7500d 3. 354d 1. 3333 0 . 6000 53°6' 0 . 646 40°15' 

4. 5 5. 5d 4 . 5d 3. 5d o . 7777d 0 . 2222 13°501 4 . 2777d 3. 871d 1. 2857 0 . 6364 50°29 ' 0 . 629 38°581 

5. 0 6 . od 5. od 4 . 0d 0 . 8000d 0.2000 11° 321 4 . 80UOd 4 . 380d 1. 2500 0 . 6666 48° 121 0 . 620 38°191 
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8 

11 
8 

A' ' A' 

n-1 S ''' II S '~M 

<( sin D 

0 
d 

A 
6 

c A c a 

FIG. 6. Graphic p lotting for determination of cos a (a , b) and sin e (c). 

In the design sca le we co~struct the right triangle OBC in 
such a W!_l t hat OC •n-+1, BC ·n-1 (F IG . 6a), a nd throu gh the 
point A(OA=l ) draw the vertical s traight l i ne AA' . The inter­
section of this s traight l i ne with the hypotenuse of th e t ri­
angle determin es the point K in s uch a way that AR• co s n ac­
co rdin g to formula (70). Under these conditions th e segments 
OC and BC must be laid equal to OC= S ' , BC =S"' (FIG. 6b). 

8 . If in the preliminary p l ott i ng we la y the segments 
OC= d a nd BC =S"-M (FIG . 6c), the inters e ction of the . hypot e nuse 
of triangle OBC with the st r aight line AA ' will determine the 
segment AK=s in e . This plotting corresponds to the determina­
tion of sine according to formula ( 17 ) . The numeri ca l values 
of the ba s idial parameter s in the func tion d and n are presen­
ted in TABLE I ll. 

CONCLUSION 

The i nve s t igation s ca rri ed out show that th e introduction 
of the mathematical apparat us open s intere s t ing and rea s suring 
prospe c ts for s tud y ing the ba s idia of h igher Basidiomycetes on 
the basis of geometrical dependencies and, in particular, in 
opening a numb e r of new parame t ers having s peci fic a nd ge neric 
implicat i ons. The task of further inve s t igations is to deter­
mine the app l icat i on of the estab l ished r at ios for the idea l 
basidium as crite r ia of species, ge nu s and, probably, family 
i n a great numb e r of representatives of higher Basidiomyc etes. 
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Absconditella duplicella and Cryptodiscus rutilus, 

Addit ions to the Ostropalean Fungi 

Amy Y. Rossman* 

Plant Pathology Herbarium , Cornell University 
Ithaca, New York 14853 USA 

During a recent study of Calonectria type specimens, two 
species were found to be related to the ostropalean fungi . 
These were transferred without descriptions to more appropri ­
ate genera in a preceding publication (Rossman, 1979). As 
yet, these species are known only from the type specimens . 
Because the specimens are scanty , descriptions and illustra­
tions of Absconditella duplicella and Cryptodiscus rutilus 
are given below. 

ABSCONDITELLA DUPLICELLA (Nyl,) Rossm. , Mycotaxon 8:505, 1979, 
Figure 1. 

Cal onectria duplicella {Nyl.) Karst ., Bidrag. K~nnedom 
Finlands Na tur Folk 23: 218. 1873. 
Sphaeria duplicella Nyl ., Not . S~llsk . Fauna Fl. Fenn. 
Forh. 10 : 89. 1868. 

Holotype : Finland. In Lapponia orientali extrema , ad Ponoi , 
supra caespites Jungermanniarum, N. I. Fellman . (H). Addi ­
tional isotype slides deposited at FH . 

ASCOCARPS scattered , solitary , sessile , superficial on 
bleached, matted area about 1 cm2, without evident lichen 
thallus , apothecioid, fleshy , doliform with raised margins , 
190-270 lJm diam x 160-250 lJm tall, ascocarp margins white, 
sunken hymenial disc orange. 

ASCOCARP MARGIN 45- 50 vm wide, non-crystalline , composed 
of cells forming textura intricata , cells 1.5 lJm diam , cells 
compact i n middle becomi ng more loosely intertwined toward 
margin; subhymenium 15-20 lJm thick, composed of irregularly­
shaped cells, up to 5 vm diam , forming textura angularis . 

PARAPHYSES numerous, fi liform, unbranched, hooked at 
apices , about 1 vm diam , nonseptate, exceeding asci in length 
by about 10 ~m, slightly inflated near apical 7-10 ~m , up to 
2 lJm wide , apices clavate or tapering to rounded ends . 

*Present address: Cryptogamic Herbarium, New York Botan ical 
Garden, Bronx, New York 10458 . 
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ASCI unitun icate, cylindric to slightly obclavate , 90-
110 x 19-21 vm , with dist i nctly thickened apices , up to 7 , 5 
~m thick in immatur e asc i , I - , asci arising in an even layer 
from basa l tissue. 

ASCOSPORES broadly clavate- fusiform wi t h rounded ends , 
40- 44 x 8- 10 vm , 3- , rarely 4- , septate, s lightly constricted 
at each septum, hyaline, s mooth, thin- walled , 2 or 4 per as­
cus , overlapping monostichous. 

This species has asci each with a thickened apex char ­
acteristic of the Ostropales . Absconditella duplicella does 
not have a distinct lichen tha l lus , but based on all other 
characters, it i s best placed in the lichen genus Abscondi ­
tella . Although includ ed in the Gyalectaceae by Vezda (1965) , 
Sherwood (1977) sugges t s that "Absconditella is strikingly 
similar to Cryptodiscus and i s accepted as Ostropalean ... " . 
The type of the genus , Absconditella sphagnorum Vezda & Poelt, 
occurs on moss a nd has a poorly developed thallus. Unlike 
A. sphagnorum and other species of Absconditella , A. dupli ­
cella lacks a tha llus a nd has ascc •rps which become complete­
ly superficial at ma turity . In addition , the ascospores of 
A. duplicella ar e multiseptate and larger than those of A. 
sphagnor um . 

CRYPTODISCUS RUTILUS (Kir schst , ) Rossm, , Mycotaxon 8:541 . 
1979 . Figur e 2 . 
E Calonectri a rutila Kirs chst ., Ann . Mycol . 37:116. 

1939 . 

Holotype : Germa ny . Wa ld bei Ra thenow. a . d. H. Auf mor ­
schem Ki eferholz . (B). I sotype slides deposited at NY, 

ASCOCARPS s cattered, solitary, at fi rst completely im­
mersed, becoming e rumpen t and eventually a l mos t enticely 
supecfic i a l with only the base imme rsed , apothecioid, when 
immatuce , c l osed , appearing perithecioid , sma l l , 250- 305 ~ m 
d i am , about 110 ~m tall, red - orange to orange , becoming scar ­
l e t on c'!ry ing. 

ASCOCARP MARGIN 25-40 vm becoming narrower at base , 
r aised , sl ight ly scur fy externally but non-crystalline , com­
posed of smal l , indist i nct cells forming textura angularis, 
tissue immediately s urround ing the hymenium orange, pigmen­
tation appa r ently part of cy t oplasm , cells walls only slight ­
ly thickened , up to 0.5 vm, oute rmost l aye r of cells hyaline . 

P~~PHYSES nume rous , filiform, unbranched, 0 . 5-0 . 5 ~m 
diam, nonseptate , often i nflated up to 2 ~m diam a t apex . 
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Figure 1. Absconditella duplicella ascus, paraphysis, imma­
ture ascus, and ascospores, 1000 x , Figure 2, Cryptodiscus 
rutilus ascus, immatur e ascus, and ascospores . 1000 x. 

ASCI unitunicate , cylindric to slightly obclavate , 56-
68 x 6- 8 ~m , with api ces thickened, up to 5 ~ m, and penetrated 
by a narrow pore in immature asci, I-, walls of asci thickened 
about 2 ~m at maturity and remaining so af ter spore discharge, 
asci arising in an even layer from basal tissue . 

ASCOSPORES ovoid- ellipsoid , 12-16 X 4-5 ~m, distinctly 
2- to 3- septate , not constricted at each septum, hyaline , 
smooth, thin-walled, eight spores per ascus , monostichous but 
sometimes distichous toward base of ascus. 

The holotype spec imen consists of one piece of very rot­
ten, decorticated pine wood. Numerous sma ll ascocarps of 
Cryptodisc us rutilus are present . The apothecial margin en­
closes the hymenium of immature ascocarps thus they appear 
peri thecioid , The t hickened ascal apex is penetrated by a 
narrow pore when immature suggesting placement in the Ostro­
pales . Although all other species of Cryptodiscus are almost 
completely immersed in the substra t e, even at maturity , C. 
ru t i l us , with ascocarps which become superficial , is bes t 
accommodated in this genus . 
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am greatly indebted to Dr . Martha A. Sherwood for her 
advice concerning the placement of these species . In addi ­
tion I wish to thank Dr . Burghard He in, Botanischer Garten 
und Botanisches Muse um, Berlin-Dahlem , and the Dir ector and 
Staff , Botanical Museum, university o f Helsinki, far the 
generous loan of t ype specimens. 

Rossman , A. 1979. Mycotaxon 8:485- 558. A preliminary 
account of the taxa described in Calonectria. 

Sherwood, M. 1977 . Mycotaxon 5:1-277 . The ostropalean fu ng i . 

V~zda , A. 1965. 
Studien II. 

Preslia 37: 237- 245 . Flechtensystemat ische 
Absconditella , eine neue Flechtengattung . 
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FILAMENTOUS FUN GI ASSOC IATED WITH LEAF SURFACES OF 
RED ALDER AND DOUGLAS FIR SEEDL I NGS IN WESTERN OREGON 

Amy Y. Rossman~ and K. C. Lu 

Forest Seroice, U. s . Depcuotmont of Agricul.tU!"' 
Pacific No1'thz,Jest PoNJst and Range ErpeM.ment statitm 

For>estroy Sciences Laboratory 
Corvaltis, Oregon 97331. 

During a s tudy of the effects of ozone on l eaf- su r face 
microorganisms of red alder {Atnus rubra Bong.] and Doug l as 
fir ( Pseudotsuga menzieaii (Mirb. ) Franco] seedlings , many 
species of filamentous fungi were isolated and identified. 
No other s tudy of red a lde r l eaf-su r face fun gi has been made. 
Douglas fir needl e- s urface f ungi were examined i n situ by 
Bernstei n & Carroll (1973) and Sherwood & Carroll (1974). 
Using cultural t echniques the endoph ytic fungi of con ife r 
needles inc luding Dougla s fir have been enumerated by Be rn ­
stein & Carroll (1977 ) , Carroll, et aZ . (1977) and Carroll & 
Carroll (1978) . ~lo s t of the fu ngi listed below have no t 
been previously r epo rted from this habitat. 

Fi l amentous fung i wer e isol ated from lea f surfaces of 
t>n•o year Dou glas fir seedlings obtained from a local nurs ery 
and two year red alder seed l i ngs which had been transplanted 
from their natural habitat. All plants were grown in chambers 
through which ozone was continuou s l y blown at concentrations 
of 0, S, 10 and 20 parts per hundred mi ll ion . Red alde r was 
sampl ed monthl y throughout the growing season f rom 3 ~lay 1975 -
3 November 1975 while Douglas fir wa s samp l ed f rom 3 ~lay 1975-
13 Ja nuar y 1976. Although both fir st and second ye ar needles 
were used in t he s tudy, thi s age d i fference was not considered 
s ignif icant at the time and the data were poo l ed. Fresh ti s~ 
sue was washed twice in 0 . 1\ Tween 20 and rins ed i n s ter ile 
>n'a ter. Serial dilutions of wash wa ter were incorporated into 
Cooke Rose Bengal agar (Difco-Bacto), 2\ mal t agar (Difco ­
Bacto) and 2\ soil extract agar (Difco - Bacto made with 500 ml 
water percolated throu gh 75 g fores t soil). Washed l ea ve s 
(4 mm2) and whole needles wer e placed on t he same three kind s 
of media . After t en days filamentou s fungi were subCu ltured, 
as they grew through the agar or f rom the tissue , and ident i­
fied. 

The fo llowi ng list of filamentou s fungi i s presented as 
base data for future work on the effects of a ir pollutants on 
the phyllosphere flora. Table I l ists the f ilamentous fungi 
associa t ed with l eaf surfaces either actively or inactively 
as re s ting propagules . Aureobasidium p u ~Z u ~a ns was i solated 
most fretuently f rom b'oth r ed alder and Douglas fir, often 
*Present y at the Ne >n· York Botanical Ga rd en , Bronx, NY 104 58. 
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occurring on tOO \ of the samples. All species listed were 
isolated at least twice. No attempt was made to identify 
the Penicillium species; many isolates produced only sterile 
mycelium . 

TABLE I. 

Ac,..emonium str-ictum W. Cams 
Altertnaria alte,..nata (Fr . ) Keissler 
A1'th1'inium a:rundinis (Corda) Dyko & Sutton 
Aspergillus clavatusDesm. 
A. nigQl' Van Tiegh 

•Aureobasidium pul lulans (De Bary) Arnaud 
Bot't'ytis cine Pl1a Pers. ex Pers. 
Chaetomium oochliodBB Palliser 
C. t~latum Kun ze ex FT. 
C. funico lum Cooke 
Cladobotr-yum va l't icillatum (S. F. Gray) Hughes 

*Cladospo Pium cladosportioidas (Frescn) De Vries 
•c. hsl'baroum (Pcrs.) Link ex S. F. Gray 

C. mac1'ooa1'pum Preuss. 
*C. ozyspo1'um Ber k. & Curt. 

C. sphaeroospermu.m Pcnz . 
Cu1'vu Zaria lunata (Wokker) Bocd ijn 
Cylindr oca r pon obtusisporum 

(Cooke & llark .) Wollenw . 
Dinemasporium sp. 
Emericel Za nidulans (Eidam) Yuill. 

• Epicoccum pul"purascens Ehrenb. ex Schlecht . 
Fusarium arthrosporioides Sherb. 
F. tabacinum (Beyma) W. Cams 
Gelasinosporoa tetrasperma Dowding 
Celatinosporium s·p . 
Geniculispo r ium sp. 
Gliosporium sp. 
Humico la fuscoa tra Traaen 

• Khuskia o r yaae Hudson 
Melanconium sp . 
Memnonie l ta ecitina ta (Ri v.) Falloway 
Monocillium sp. 
Monodictys castaneae (Wallr.) Hughe s 
Monodict y s sp. 
Monochaeta sp. 
11orotie r•ella r amanniana (P.ioel. ) Linn . 

var. angu l ispora (Naumov) Linnemann 
Nodulisporium sp . 
Ne urospora si to phi la Shear G Dodge 
Penicillium spp. 
Pesta totia cfr. c lavis po ra Atk. 
P. micJ .. o spora Sacc. 
P. vacainii (Shear) Cuba 
Phi a lopho l'a hoffmannii (Beyma) Scho 1-Schwarz 
P. verrucosa Med tar 
Phoma glomerata (Corda) Wollenw. & Hochap f. 
P. herbarum h'es tend. · 

Red 
Alder 

X 
X 
X 

Douglas 
Fir 

X 
X 
X 
X 
X 
X 
X 
X 



Table r. (cont inu ed) 

Rhizopus sp. 
Scopu.laroiopsis as peru Za (Sacc . ) Hughes 
S. bl'svioaul.is (Sacc.) Bain. 
S . bl'umptii Salvanet-Duva l 
Scy ta tidium lignico Z.a Pesante 
Selenophoma sp . 
Ssptonsma chaetospi:roa (Grove) Hughes 
So1'da1'ia fimicola (Roberge) Ces. & De No t . 
S . minima Sacc . & Speg. 
Stsphanosporium ce r a li s (ThUm .) Swa:r t 
Ta Zal'omycs s Zuteum (Zukal) Benj. 
Tr ichocladium aspe rum Harz 
Tro ichoderma v i ri de Pers. ex Fr . 
Tricho thecium l'os e um Link ex Fr . 

• uzocladium botroytis Preuss. 
U. eharta roum (Pr euss.) Simmons 
Varicos porium sp . 

•Previously reported to occur on Douglas 
(S herwood & Carroll, 1974). 
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Red Douglas 
Alder Fir 

X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X X 
X X 
X X 

X 

needle surfaces 

This project was financed i n part with federal funds from t he United 
St ates Environmenta l Protection Agency under Interagency Agreement No. 
1AG-DS-F469 . The contents do not necessarily reflect the views and 
policies of the E. P. A. , nor does mention of t .rade names or conuncrcia l 
products constitut e endor sement for use . 
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ABSTRACT 

Stac hybo t r ys sphae roospo r•a Mor~an -Jones and Sinclair 
is described and illustrated fr om a co llection made on 
decorticated wood in South Africa . 

INTRODUCTION 

During t he course of' collecting m1 crofung1 on decay ing 
decort icated wood at Golden State Highlands National Pa r k , 
Orange Free State, South Africa , material was obta ined 
of a species of Stachybot~ys Corda whic h has subsequently 
been determined to J"epresent an undescribed taxon . The 
fungus , which has been isolate d in pure culture, resembles 
S. cha r ta r um (Ehr enb . ex Link. ) Hughes, t he type spec i e s, 
in a number of respec t s but differs from i t in conidium 
size and morphology . 

TAXONOMIC PART 

Stachybotrys spha er ospora sp. nov . (Fig . 1). 

Coloniae effusae , densae , griseae vel at rae , pilosae. 
Mycelium in substr ata immer sum , ex hyphis ramosis, septatis , 
hyalinis vel pallide brunneis , laevibus , l - 2 . 5um crassis 
composit um. Conidiophora macronemata , mo nonemata vel laxe 
in tert e xta , erecta, flexuosa , ramosa , septata, cylindrica , 
laevia vel minute verruculosa , pa llide brunnea vel ol ivaceo­
brunnea, usque ad 250 vm longa , 2 . 5- 3~m crassa . Cellulae 
con idogenae phialidicae, discretae, terminales , determinatae , 
6 - 7 in verticillo disposae , obovatae , palllde brunneae , 
leviae vel minute verruculosae , 9- 10 X 2 . 5- 5um. Conidia 
enteroblastica , sphaerica , nonseptata , atrobrunnea vel atra , 



r'IGURE 1 . 

hael"ospora sp 
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1rregular1ter porcata, ll- 12um diam. 

In lignis putred inis, Golden Gate Highlands Nat i onal 
Park, Orange Free State, South Africa, March 14 , 1979 , 
R. C. Sinclair , AUA, holotypus. 

Colonies effuse , dense , grey to black, ha iry . Colon i es 
on POA extreme ly thin, s low growing , co lourless at fir st , 

hen becoming park olive green to blac ki s h with t he • 
production of abundant conidia . Mycelium immersed in the 
subs t ratum, composed of branched, septate , hyaline to pale 
o livaceous brown or pale brown , smooth, l - 2 . 5um thick 
hyphae. Con1d1ophores macronematous, mononematous but 
sometimes loose ly inte rtwining, erect , flexu ous, abu·ndantly 
branched, septate, cylindrical, smooth or minutely 
verruculose, pale brown to o livaceous brown, up to 250 um 
long, 2 . 5- 3um wide. Conidiogenous cells phialidic, discrete, 
terminal , dete rmina te , arranged in a verticil of 6 - 7 , 
obovate , pale brown, smooth or minutely verruculose 
particularly toward t heir base , 9-10 X 2.5-5um. Conidia 
enteroblastic , at first ellipsoid t o oval, spherical when 
mature , nonseptate, dark brown to black, ornamented by 
i rregular but prominent ridges, ll- 12um in diameter. 

On r otten wood; South Africa. 

Collection examined: on rotten, decor ticated wood, 
Golden Gate Highlands Nat ional Park, Orange Free State, 
South Arrica, March 14 , 1979, R.C . Sinclair, AUA, t ype. 

S. spha e~ospora is unique in possessing spherical, 
r idged conidia. In respect o f conidium shape at mat urity 
it closely resembles the condi t i on f ound in S. mic~ospo~a 
(~lat hur and Sankhla) Jong and Davi s and s. nitagiPica 
Subramanian. In the former, however, the conidia are much 
smaller [5- 6um in diameter (Jong and Davis, 1976)] and are 
warty ratheP than ridged , and in the latter the conidia 
are much larger (16-20um in diameter) and t uberculate 
(Ma tsushlma, 1975) . S. ephaepoapo Pa bears t he following 
similarities to S. chartarum: ridged conid ium ornamentation, 
the presence of a sho r t but easily discernible cellare tte 
at the phialide apex, and branched con1diophores. 
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ABSTRACT 

Thirteen species of mycopar asitic Hyphomycetes that 
inhabit basidiomycete carpophores are described and 
illustrated. They include A~noldia clavispora Gray & 
Morgan-Jones , a new genus and species, four species of 
Cladobotryum Nees ex Steudel , two species of Mycogone 
Link , Sepedonium mycophilum (Pers.) Nees, three species 
of Sibirina Arnold , of which two , S . gamsii Gray & 
Morgan - Jones and S . purpu r ea Morgan - Jones , are new, 
VerticiZlium fungicoZa (Preuss) Hassebrauk , and the 
anamorph of Hypomyces tuZasneanus Plowright. 

INTRODUCTION 

Among the many substrates that ar e known to be 
colonized by fungi are the mycelia and/or fruiting 
structures of other fungi. Those that utilize other 
living fungi as a f ood source, known as mycoparasites , 
are common in nature, although frequently overlooked. 
A large and diverse group of mycoparasites is made up of 
Hyphomycetes many of which are known to inhabit the 
carpophores of some of the higher fungi. 

A survey of mycoparasitic Hyphomycetes occurring on 
members of the Agaricales and Aphyllophorales in Alabama 
has yielded collections of fourteen species (Gray , 1979). 
In a preceeding publication in this series (Morgan-Jones 
and Gray, 1979) a new species of Mycogone, M. psilocybina 
Morgan- Jones & Gray, collected during the course of this 
study, was described. In the present publication thirteen 
fur ther taxa are described and illustrated . Included are 
three previously undescribed species , one of whi ch is 
accommodated in a new genus . Descriptions of four species 
are based on cul t ures and/or specimens obtained from the 
Amer~can Type Culture Collection and fe llow mycologists. 

TAXONOMI C PART 

Arnoldia gen. nov. 
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Deuteromycotina, Hyphomycetes. 

Colonise late effusae, albidae vel pallide stramineae, 
lanosae . Mycelium partim superf1c1ale , partim immersum, 
ex hyp his ramosis, septatis , hyalinis, laevibus compositum . 
Conidiophora semimacronemata, mononemata, erecta , recta 
vel leviter flexuosa , laevia, hyalina, septata, vert1c1lla t1m 
vel irregulariter plureis ramosa. Cellulae conidiogenae 
polyblasticae, sympodiales. Conidia holoblastica, acrogena 
apice cellularum conidiogenarum oriunda , clavata, hyalina, 
laevia , 1 ad 2- septata, hila minuta praedita. 

Species typic a: AJ>no'Ldia c Z.avispo:ra Gray & t-1organ- Jones. 

Colonies broadly effuse, whitish to pale straw- yeHow, 
lanose. fllycelium partly superficial, partly immer sed , 
composed of branched, septate , hyaline, smooth hyphae . 
Conidiophores semimacronematous , mononematous, e rect , 
straight or slightly flexuous, smooth , hyaline, septate , 
verticillately or irregularly branched. Conidiogenous 
cells polyblastic , sympodial. Conidia holoblastic, aerogenous, 
produced at the apex o f t he conidiogenous cells, c l avate, 
hyaline, smooth , 1 to 2- septate , with a narrow subtruncate 
base. 

The new genus is named in honour of Dr. G.R.W. Arnold . 

Apnoldia alavispora sp. nov. (Fig . 1, Plate 1 G- H). 

Coloniae late effusae, albidae vel pallide stramineae, 
lanosae. Mycelium pa.rtim superficiale , partirn in substrata 
immersum, ex hyphis r amosis, septatis, hyalinis, laevibus, 
~ -9 um crassis compositum . Conidiophore semimacronemata , 
mononemata, erecta, recta vel leviter flexuosa, laevia , 
hyal ina, septata , vert1c1llatim vel irregulariter plurels 
ramosa . Cellulae conidiogenae polyblasticae , sympodiales , 
cylindricae, ~0- 100 X ~ - 5um . Conidia holoblastica, acrogena 
apice cellularum conidiogenarum oriunda , clavata, hyalina , 
laevia , 1 ad 2- septata, hilo minuta praedita , 15- 33 X 6- Bum. 

Ad carposomata Coriell , Chewacla State Park , Lee County , 
Alabama , March 23 , 1978, D.J. Gray , AUA, holotypus. 

Colonies broadly effuse , whit e to pale straw-yellow, 
thick, lanose. Colonies on PDA spreading up to 22mm per 
2~h at 25°C. Mycelium partly superficial, partly immersed 
in the substratum, composed of branched , septate, hyaline, 
smooth , frequently anastomosing , 4 -9 ~m wide hyphae . 
Con1d1ophores semimacronema tous , mononematous, erect , 
st raight or slightly flexuous , smooth, hyaline , septate , 
verticillately or irregularly branched. Conidiogenou s cells 
polyblastic , sympodial, cylindrical , attenuating gradually 
towards the apex , indeterminate , terminal on the 
conidiophore or as small lateral branches o f the main stipe, 
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frequently wi th a somewhat rec urved tip as a result of 
differential wal l gr owth during s ympodial proliferation , 
40-100 X 4- 5"m. Conidia holoblastic , aerogenous , produced 
at the apex of the conidiogenous cells , clavate , hyaline , 
smooth, 1 to 2- septate , with a narrow s ubtruncate bas e, 
15- 33 X 6- S"m. 

On carpophor es o f CorioZus versicolor (Fr . ) Que l et ; 
North America . 

Collection examined: on C. versicolor, Chewacla State 
Park , Lee County , Alabama , March 23 , 197H , D. J . Gray , 
AUA, type . 

Superficially A. clavispo~a resembles species of 
Cladobotr yum, but the development of i ts conidiogenous 
cells is different from that o f c. va r ium a nd C. mycophilum. 
Production of an acropetal succession of conidia by 
sympod1al proliferation distinguishes A. clavispora from 
fungi o f similar mor phology . In this respect i t resembles 
C. dendroides (Bul l . ex Merat) Gams & Hoozem. [anamorph 
o f Hypomyces rosellus (Alb . & Schw. ex Fr.) Tul . ] which 
Barron (1968) and Cole and Kendrick (1971) consider to be 
unsa t isfactorily classified in Cladobot r yum. c . dsndroides 
would, per haps , be better classified in Arnoldia . A. 
clavispora also bears some s imilatiry to Tric hothecium 
roseum Link , but agai n differs signi fican tly in the 
peculiar ities of conidiogenesis . Kendrick a nd Cole (1969) 
have sho\om T . roaoum to produce meristem arthr ospo:res 
of a unique kind. 

ctadobotr yum apicut atum (Tubaki) Gams & Hoozem?ns , 
Persoonia 6 : 97 , 1970 (Fig. 2) . 

: Cyli ndrophoPa apiculata Tubaki, Nagaoa 5: 6 , 1955 . 

Colon i es effuse , white to cream , thick , covering muc h 
of the host pileus. Hycel1um mostly superficia l , composed 
of branched, sept ate , hyaline , smooth , 4- 7um wide hyphae . 
Chlarnydospores for·med terminally or laterally on very 
s hort branches , solitar y , dr y , minutely verruculose, 
relatvely thick-walled , subhyaline to very pa le br own , 
compos ed of fr om t wo to four cells , distinct l y constricted 
at the septa separ·at ing lndivldual cells , 34 - 65u m long, 
up to 32um wide at t he broadest par t . Conid i ophores 
semimacronematous , mononematous , branched , straight or 
somewhat flexuous , hyaline , smooth , septate , cylindric al , 
up to 17 0um long . Con i diogenous cells discrete , borne 
terminally and laterally on t he conid1ophores , more or 
less cylindr ica l but attenuating towards the apex , up to 

PLATE 1. A. llypomyces tulasnean us, conidiophores and 
conid i a ; B. H. t utasneanus , ch lamydospores ; C. Sepedoni um 
mycop hi lum , con1d1ophores and con idia ; D. S . mycophi l um, 
chlamydospores ; E. Mycogone pB l'niciosa , chlamydospores ; F. 
f.f yoogo ne r osea , chlamydospores ; G- H. Arno Zdia cla 11 ispora , 
con1diophores and conidia . 
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67um l ong, 3 - ~.5u wide, l - 1 . 5um wide at the extreme apex. 
Conidia holoblastic, produced as a terminal blow- out of 
individual conidiogenous cells , cylindrical to narrowly 
obovoid , smooth , non- septate, hyaline , with a narrow 
truncate base , 17 - 28 X 5- 6.5um . 

On carpophores of Amanita, Lactar ius and Russula; 
Europe, Japan and North America. 

Collection examined: on Lactarius sp. , of f At. 50 , 
5ml. south of Lafayette, Chambers County, Alabama, July 
26 , 1979, D.J. Gray and G. Morgan- Jones, AUA. 

The name Blastot~iohum puccinioides Preuss [Mycogone 
pucci nioides (Preuss) Saccardo] is based on the 
chlamydospore state of this fungus. 

To our knowledge the Alabama collection represents 
the first r ecord of its occurrence in Nor th America. 

Cladobot r yum mycophilum (Oudem . ) Gams & Hoozemans , 
Persoonia 6: 102, 1970 (Fi g. 3 , Pl ate 2 A- B). 

Dactylium mycophilum Oudemans , Arch . Neerl. 
Sci. 2: 42, 1867. 

= Diplocladium elegan s Bain . & Sart ., Ann. Mycol. 
11: 359 , 1913. 

[Anamorph of H~pomyces odoratus Arnold , Cesk~ Mykol. 
11: 14~ . 196~] 

Colonies effuse , hyaline to pale rose , thin, floccose. 
Mycelium superficial on hymenial surface of carpophores , 
composed of cylindrical, flexuous , branched , septate , 
hyaline, smooth- ·•a11ed, 5- lOum wide hyphae. Conidiophor es 
semimacronematous, mononematous , branched , straight or 
slightly flexuous, hyaline , smooth, cylindrical , bearing 
a terminal verticil of up to five conidiogenous cells; 
conidiogenous cells also formed on short lateral branches 
and intercalarily from the main stipe immediately below 
septa towards the distal end. Conidiogenous cells discrete , 
arranged verticillately, narrowly lageniform to more or 
less cylindrical but narrower at the blunt apex , 25- 60 X 
5- 6um . Conidia holoblastic, produced as a terminal blow­
out at the tip of individual conidiogenous cells, usually 
developing asymmetrically, clavate to ellipsoid , hyaline, 
smooth , 1 to 3- septate, narrowly truncate at the base , 
20- 31 X 5- 9um . 

On carpophores of members of the Agaricales and 
Aphyllophorales ; Europe , Japan a nd North America. 

Collection examined: on Co r iolus vorsicotor , Chewacla 
Sta te Park , Lee County, Alabama , March 23, 1978, D.J. 
Gray , AUA. 
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PIGURE 2. Clado botPy um apiculatum 
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Cladobot~yum va~ium Nees , Syst. Ptlze Schwamme 56 , 
1816 (Fig. 4 , Plate 2 C- D). 

Dactylium varium (Nees) Fr ., Syst. My co l. 3 : 
414, 1832. 

::;; Botl•ytis va:riospermum Link , Mag. Ges . Naturf. 
Fr eund e , Berlin 7 : 36, 1816 . 

Cladobotryum variospermum (Link} Hughes, Can. J. 
Bot. 36: 750 , 1958. 

(Anamorph of Hypomyces auPantius (Pers. ex S.F. Gray) 
Tul., Sel. Fung . Carpel . 3 : 43 , 1865] 

For full nomenclator see Cams and Hoozemans ( 1970): 

Colonies effuse, whi te , becoming yellowish tan with 
age , t hin, matted . Colon i es on PDA spreading rapidly (up 
to 22mm per 24h at 25°C) , radiate zones of th i cker growth 
scorn apparent , reverse pale yellow . Mycelium mostly 
superficial on car pophores , white , composed of cylindrical, 
flexuous , branched , septate , hyaline, smooth- walled, 5- lO ~ m 
wide hyphae. Con1d1ophores semimacronematous, mononematous, 
branched , straight or flexuous, hyaline , smooth , cylindr i cal , 
bearing a te r minal verticil of up to five compactly arranged 
conidiogenous cells , with one or t wo conldiogenous cel l s 
borne on non- divergent lateral bra nches originating 
immediately below septa towards the distal end . Conidiogenous 
cells discrete , arranged verticillately , single or in pai r s , 
more or less cylin rical , blunt at t he apex , 24 - 50 X 3- 5• m· 
Conidia holoblastir, ellipsoid to ovoid , hyaline , smooth , 
1- septate, 10- 16 X 0- 7um , truncate at the base. 

On bas1d1omycete carpophores , in s o il and on rotten 
wood; Europe and North America. 

Collec t ion examint~d : isolated f rom soil , North Bay , 
Ontario , Canada , 19 6 ~ . G. L. Barron, ATCC 16080. 

Cole and Kendrick (1971) demonstrated t hat the 
conidiogenous cells of C. va r ium produce a series o f 
conidia in basipetal succession and become progress ively 
shorter in the process. Kendrick (1971) referred to t hese 
conidia as me t'istem arthrospoz•es. Hashmi (1977) showed 
that the conidia of C. mycopiiHum are produced holoblastically 
from a de t erminate, ret rogressive con1d1ogenous cell. 
Although c. ve:rticitlatum also bears holoblastic conidia 
there is no known commensurate reduction in conidiogenous 
cell length in that specieo. 

PLATE 2 . A- B. CLadobotry um mycophiLum , conidiophores and 
conidia ; C- 0. c. ~a~ium, conidiophore s and conid i a ; E. c. 
ve ~ticitlatum, conidiophores and conidia ; F . C. 
ve ~ ticitlatum , thin section of conidiophor e tip and 
deve loping conidium (transmission electron micr ograph) . 
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FIGURE 3. Cladobotryum mycophilum 
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varium ' dobotryum q c.a FIGURE. . 
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Cladobot Pyum vePticillatum (Link) Hughes, Can . J. 
Bot . 36 : 750 , 1958 (Fig. 5 , Plate 2 E- F), 

Acremonium vert icilla tum Link, Mag. Ges. Naturf. 
Freunde, Berlin 3: 15, 1809. 

Mycogone vertici llata (Link) Spreng . , Linn . Syst. 
Veg . XVI , Q: 555 , 1827. 

For full nomenclator see Gams and Hoozemans (197e). 

Colonies effuse , whi te , thick , floccose, often totally 
co vering host carpophores. Colonies on PDA spreading 
rapidly (up to 3lmm per 2Qh at 25°C) , white, thick, 
cottony, reverse yellowish gray. Mycelium partly immersed 
in the carpophore, partly superficial, composed of branched, 
cylindr ical , flexuous, hyaline , smooth, Q- llum wide hyphae. 
Chlamydospor es produced abundantly in culture on PDA , 
mostly terminal, as cha in s of swollen, thicker- walled, 
constricted , pale yellowish- brown, 15- 30 X 10- 25 um cells. 
Conidiophores semimacronematous , mononematous, branched, 
straight or slightly flexuous, hyaline, cylindrical, smoot h, 
bearing a terminal verticil of up to four conidiogenous 
cells ; conidiogenous cells also formed terminally on s hort, 
lateral branches and intercalarily, singly or in groups os 
two or three, from the main stipe immediately below septa 
towards the distal end . Conidiogenous cells discrete , 
arranged verticillately , more or less cylindrical but 
narrower towards the apex, 30- 75 X 2- Q"m. Conidia 
holoblastic, produced as a terminal blow- out at the tips 
of individual conidiogenous cells, ellipsoid to pyriform, 
hyaline , smooth , non- septate , somewhat papillate at the 
extreme base, 8- 20 X 5-llum . 

On carpophores of Boletus, Lactarius and Russula; 
Europe and North America. 

Collections examined: on Russula sp. , Auburn , Lee County, 
Alabama , November 6 , 1977, G. Mo r gan- Jones, AUA; on 
LactaPius sp ., Chewac l a State Park , Lee County, Alabama , 
November 8, 1977 , D.J . Gray , AUA; on Russula emetica 
(Fr . ) Pers., Tuskegee National For est , Macon County , 
Alabama , November 11, 1977, D.J. Gray , AUA; on Russu la 
sp., Auburn, Lee County , Alabama , August 11, 1978, D.J. 
Gray, AUA; on Boletus sp . , Aubu rn, Lee County , Alabama, 
August 12 , 1978 , D.J . Gray, AUA . 

Although the conidiogenous cells of C. ve~ticillatum 
have a morphology normally associated wi t h a phialide , 
it is evident from transmission electron micrographs of 
thin longitudinal sections of their tips that at least 
t he first conidium formed is holoblastic in origin (Plate 
2 F) . An uninterupted continuity is evident between t he 
wall of the conidiogenous cell and that of the developing 
conidium. 
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FIGURE 5. Cladobot~yum ve~ticillatum. 
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Hypomyces tuZasneanus Plowright , Grevillea 9: 46 , 1882 
[anamorph of] , (Fig . 6 , Plate 1 A- B). 

Colonies compact , white to pale yellow, t hin. Colonies 
on PDA white, pulveraceous , becoming pale yellow to ochre 
from the center outwards as chlamydospores are formed , 
reverse dull yellow , extending at a rate of 17mm per 24h 
at 25°C . Mycelium on carpophores mainly superficial, 
partly immersed, composed of cylindrical , flexuous, 
branched, septate , hyaline, smooth-walled, 2- 4um wide 
hyphae. Chlamydospores formed terminally on short, lateral 
hyphal branches, solitary , dry , smooth , thick - walled, pale 
yellow to yellow, ellipsoid to naviculate , broadly truncate 
at t he base, obtuse to somewhat pointed at the apex , 20- 35 
X 7- 15um. Con1d1ophores mic ronematous to semimacronematous , 
Verticitlium- like , straight or slightly flexuous , hyaline , 
smooth, septate, wi th a terminal verticil of up to five 
conidiogenous cells , or with conidiogenous cells formed 
laterally on undifferentiated hyphae. Conidiogenous cells 
monop hialidic , discrete, determinate, more or less 
cylindrical, attenuat ing very gradua"ly towards the apex, 
17- 36 X l - 2•m. Conidia ente r ob lastic , pr oduced in basipetal 
succession at the phialide tips , vari able in size, oblong 
to narrowly oval , hyaline , smooth , non - septate, ~ - 1~ X 
2- 4um. 

On carpophores o f Boletus ; Europe, Japan and North 
America. 

Collections examined: on Boletus sp . , Che~t.'acla State 
Park, Lee County , Alabama , September 20, 1977 , D.J . Gray , 
AUA ; on Boletus sp. , 2ml. wes t of Auburn off Hwy 1~ , Lee 
County, Alabama , September 21 , 1977 , D. J . Gray, AUA; on 
Boletus sp., Auburn, Lee County , Alabama , September 23 , 
1977 , G. Morgan - Jones , AUA; on Bolet us sp. , Auburn, Lee 
County, Alabama, August 11, 1978, D.J. Gray , AUA. 

The r e is no established binomial available for the 
anamorph of H. tulasneanus . As indicated above the 
ph i alidic state is characteri stic of Ve r ticiZZium. The 
distinct and uniq ue morphology of the chlamydospores 
dis tinguishes it from that genus however. 

Mycogo ne pe rn iciosa Magnus , Bot . Centralbl . 394 , 1888 
(Fig .7, Plate 1 E). 

Colonies restricted , compact, wh ite to greyish , thin, 
somewhat lanose , pulveraceous. Colonies on PDA spreading 
relatively slowly (up to 9mm per 24h at 25°C) , reverse 
brownish. Mycelium mostly superficial on carpophores , 
composed of cyl i ndrical, flexuous , br anched , septate , 
hyaline , smooth-walled , 2- 5•m wide hyphae. Chlamydospores 
formed te r minally and latera l ly on short lateral hyphal 
branches , solitary, dry , 1- septate , with a large , spherical , 
t hi ck- wa lled , subhyaline to yellowish , verrucose , 20- 24"m 
wide upper cell and a smaller , subhyaline , 10 -15~m wide 
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FIGURE 6 . Hypomyces tutasneanus . 
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basal cell; the surface excresences on the upper cell 
varying from discrete and rounded to short ridges that 
sometimes coaslesce. Conidiophores micronematous to 
semimacronematous, mononematous , Ve~ticitZium -like, straight 
or slightly flexuous, hyaline, smooth, septate , bearing 
one or t wo conidiogenous cells terminally and one or two 
laterally immediately below transverse septa, or with 
conidiogenous cells formed laterally on undifferentiated 
hypha e . Conidiogenous cells monophialidic, discrete, 
determinate , more or less cylindrical, attenuating 
gradually towards the apex, 20- 60 X 2.5- 3"m. Conidia 
enteroblas tic , produced in basipetal succession at the 
phialide tips, oblong, hyaline, smooth , non- septate, 
12- 22 X 3- 4"m. 

On carpophor es of Agaricus spp.; Europe and North 
America. 

Collection examined: isolated from cultivated 
mushroom, U.S.A. , W.T. Jeffers, ATCC 10934. 

Myoogono ~osea Link ex Link, Mag. Ges. Naturf. 
Freunde , Berlin 3 : 18, 1809 (Fig. 8, Plate 1 F). 

Sepedonium Poseum (Link) Fr., Syst . Mycol. 3: 
438, 1832. 

: Mycoba nche Poeea (Link) Wallroth, Flora Crypf~ 
German . , 2: 273, 1833 . 

Colonies effuse, white, becoming brownish in patches, 
thin, floccose at matted with age. Colonies on PDA 
spreading at a rate o f up to 12mm per 24h at 25°C. 
Mycelium mostly superficial on carpophores , composed of 
branched, cylindrical, flexuous, hyaline, smooth, 1.5- 3um 
wide hyphae. Chlamydospores formed on short lateral hyphal 
branches, solitary, with a large spherical, t hick-wa lled, 
yellowish brown, verrucose, 20 -28~m wide upper cell and 
a smaller , smooth- walled, subhyaline , 12- 15"m wide basal 
cell; the surface excresnces on the upper cell are small, 
crowded , and sometimes coalescing. Conidiophores 
micronematous to semimacronematous, mononematous , 
Ve rticiZZium- like , straight or slightly flexuous, hyaline, 
smooth , septate , bearing one to three conidiogenouS cells 
terminally , and one or t wo late r a lly, immediately below 
transverse septa , or wi th conidiogenous cells f ormed 
laterally on undiffe r entiated hyphae . Conidiogenous cells 
monoph1al1d1c, discrete, determinate , more or less 
cylindrical , attenuating gradua lly towards the apex , 
20- 40 X 3- 4um. Conidia enteroblastic, produced in 
basipetal succession at the phialide tips, somewhat 
variable in size , oblong to cylindri cal , obt use at the 
ends , hyaline, smooth , non - sep a e or, more rarely 1 to 
2-septate , 10- 15 X 3- 4um. 

On carpophores of members of the Agaricales ; Europe . 
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FIGURE 7 . Mycogone pe~niciosa . 
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Collection examined: isolated from Amanita fulva 
(Schaeff.) Pers., near August6w, Poland, 1966, W. Gams, 
CBS ~88.67. 

Sepedonium mycophitum (Pers.) Nees, Das System 44, 
1816/1817 (Fig. 9, Plate 1 C- D). 

Uredo mycophita Persoon, Syn . Me th. Fung.: 
21~. 1801. 

- Ny cobanche chrysospe~ma Persoon, Traite sur 
Champign.: 133, 1818. 

Sepedonium chrysosperma (Pers.) Fr., Syst. 
Mycol. 3: ~38, 1832. 

For full nomenclator see Hughes ( 1958) . 

Colonies effuse, thick, floccose , white, becoming 
bright golden yellow upon production or ch l amydospores. 
Colonies on PDA thin, spreading moderately {up to 14mm 
per 2~h at 25°C). Mycelium part l y superficial, partly 
immersed in the carpophore, composed of branched, · 
cylindrical, flexuous, hyaline to pale straw yellow , 
smooth or somewhat verruculose, 2- S ~m wide hyphae. 
Chlamydospores formed either terminally on vegetative 
hyphae or laterally on short branches, solitary, dry, 
aerogenous, spherical, thick- walled, distinctly tuberculate, 
golden yellow, 13- 18um in diameter. Conidlophores 
semimacronematous, mononematous , straight or flexuous , 
smooth, hyaline to pale yellow, bearing a terminal group 
of usually three conid l ogenous cells and individual 
conidiogenous cells terminating short , lateral , septate 
branches . Conidiogenous cells monophialidic , cylindrical, 
attenuating slightly towards the apex, 20- 75 X 3 - ~ u m. 
Conidia enteroblastic, produced at the tips of the 
phialides, oblong , very pale yellow , smooth , fairly thick­
wal led, 17-22 X 2- Gum. 

On carpophores of Basidiomycetes; cosmopolitan . 

Collections examined: on Boletus sp . , Auburn , Lee 
County, Alabama, Augus t 11, 1977, G. Morgan- Jones, AUA; 
on Botetus sp. , Chewacla State Park, Lee County, Alabama, 
September 21 , 1977 , D.J. Gray, AUA; on Botetus sp., 
Fourmile Village, Walton County , Florida, Sept~mber 23, 
1979, C.A. Carr , AUA. 

Sibirina fungic o la Arnold , Nova Hedwigia 19: 300, 
1970 (Pig . 10, Plate 3 G- H). 

(Anamorph o r Hy pomyces semitranslucens Arn o ld] 

Colonies on PDA white to pale ochraceous with age, 
thin , flocc Ose , becoming somewhat pulveraceous with 
conid ium pr od uc tion , reverse yellowish brown. Mycelium 
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FIGURE 8 . Mycogone roBea 
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FIGURE 9. Sepedonium mycophilum 
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composed o f cylindrical , flexuous , branched, hyal ine , 
septate , smooth- walled, 3- 6um wide hyphae. Conidiophores 
semimacronematous , mononematous , straight or flexuous, 
hyaline , smooth , septate , branched, bear i ng a terminal 
dense vert i c il o f up to sixteen conidiogenous cells ; 
conidiogenous cells also often pr oduced in a s ub terminal 
position and in gr oups laterally , immediately below 
tran s verse septa towards the distal e nd or, less frequently , 
te rminally on short lateral br anc hes . Conidiogenous cells 
monophia lldic, discrete , arranged verticillately, 
determinate , more or l ess cylindrical, attenuating 
gradually towards the tip , 15- 3h X 2- 3um . Conidia pr oduced 
at the tips o f the phialides , ovo i d , hyaline , 1- septate , 
frequent l y bi guttulate , 12- 20 X 3- 5.5 um, papillate at the 
base. 

On carpophores of Lentinus sp., and PolypoPus va ~ius 
Pers. ex Fr .; Asia and Europe . 

Collections examined: isolated from Lent i nus sp . , 
Rassoc ha , Lakutsk r egion , U. S. S .R. , August 3 , 1968 , 
G.R.W. Arnold , JE, LE , CBS ~58 . 71 , isotype ; received 
as Hvpomycss BBmit~anslucQns from G.R.W. Arnold (Arnold 
M309). 

The genus Sibirina Arnold , based on s. fungicola , was 
no ted by Arnold (1970) to be c l osely re lated to 
Ve~ticillium Nees ex Link bu t differing from it i n having 
two- celled conidia . The conidia are also appreciably 
larger than in any s pecies of Ve~tioillium. Gams (1973) 
subsequently r ecognized S. fun gicola to be somewhat 
unique in that its conidia a re st r ictly solitary ; that is , 
a new conidioge nous cell i s formed for each conidium 
produced . This r es ults in t he produ ction of a dense 
vertic il. A second species , Sibi r i na orthospora Gams , 
shows c l ose similarity to S. fun gi cola but bears 
conidiogenous ce l ls tha t produce more than one con idium . 

Sibi ~i na gamsii s p . no v. (Fig. 11 , Plate 3 A- 8) . 

Coloniae compac ae , sparsae, albidae. r~ y celium pa rt 1m 
superficiale , partim in substrato imme rsum, ex hyphis 
ramosls , septatis , hyalinis , laevibus , 3- 7 um crassis 
compositum. Conidiophora micronemata vel semimacronemata , 
mo nonema a, e recta , r ec a vel flexuosa, s1mpl~c1a , septata , 
hya1ina , laevia . Cellulae conidiogenae monophialidicae , 
determinatae , cylindricae , hyalinae , 3 - 5 ln vertici1lo 
disposae , 11- 30 X 2- 3um, collar io nu llo . Conidia obovata , 
uniseptate , levies constricta ad septa , hyal l na , levia , 
13- 18 X 6- 8um. 

Ad carposoma a Polypor1 , Chewacla Sta e Park , L 
County , Alabama, March 23 , 1978 , D.J . Gray , AUA , holotypus . 

Colonies compact, hin , wh ite , becomin~ somewha 
pulve raceous wi th conidium product1on , reverse yellowish 



FIGURE 11. Sibi~ina gamsii 
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brown. Colonies on PDA spreading at a rate of 8mm per 24h 
at 25°C. Mycelium partly superficial, partly immersed in 
the s ubstrate, composed of cylindrical, flexuous, branched, 
septate, hya l ine, smooth-walled, 3- 6um wi de hyphae . 
Conidiophores micronematous or semimacronematous , 
mononematous, erect, straight or slightly flexuous , 
Vert icillium-like , hyaline, smooth , with a terminal 
vert icil of three to five conidiogenous cells ; conidiogenous 
cells also pr oduced in groups of two t o three laterally, 
immediately below t ransverse septa towards the distal end. 
Conidioge nous cells monophialidic, disc rete, arranged 
ver t i cillately , determinate, more or less cylindrical , 
attenuating gradually towards the tip, 11- 30 X 2- 3um . 
Conidia enteroblastic, produced in basipetal succession 
at the tips o f t he phialides, o bo vate, one-septate, 
constric ted at the septum , upper cell regularly larger 
than the lower , hyaline, smooth, 13- 18 X 6- Sum , bearing 
a small papilla at the extreme base. 

On carpophores o f Polypo~us sp.; North Americ a . 

Collection examined : on Po~yporua sp.~ Chewacla State 
Park , Lee County , Alabama , March 23 , 1970, D.J. Gray , 
AUA , type. 

S . gamaii i s readily distinguishable from S. fungico~a 
and S . orthoapo ra by its slender conldiophores and the 
morphology of its conidia. 

SibiPi na puPpu r sa Morgan - Jones sp . nov. (Fi g. 12 , 
Plate 3 C- E). 

Coloniae celeriter crescunt, effusae , floccosae vel 
velutinae , densae vel spar sae , roseae vel purpureae. 
Mycelium effusum , album ve l pallide r oseum, partim 
superficiale , partim in substrate immer sum, e x hyph1s 
ramosis, septatis , hyal1n1s, lev1bus, 3- 7um crassis 
compositum . Scler otia minuta , alba vel brunnea adsunt . 
Conidiophora semimacr onemata , mononemata, erecta, recta 
vel flexuosa, simpl i cia ve l parce 1rr egular1ter ramsoa, 
septata , hyaline, laevia. Cellulae conidiogenae 
monophialidicae , determinatae , cylindricae, hyalinae, 2 -
8 in verticlllo disposae, 30- 50 X 4- 5um, collario nullo. 
Conidia obo vata , uniseptata, levia , hyalina, 11- 17 X 
6- 14 um. 

Ad carposomata Sterei , Che wacla State Park, · Lee County, 
Alabama, August 10 , 1977, G. Morgan- J ones, AUA, holotypus. 

Colonies effuse , floccose tJ velvet y , de nse or sparse, 
rose to cherry r ed to purple in colour , frequently 
staining host tissue similarly. Colonies on PDA spreading 
rapidly (up to 20mm per 24h at 25°C) , at first rather 
sparse, white to cream to pale straw yellow, becoming 
reddish and velvety to f loccose , med ium eventually 
staining deep cherry red. Mycelium at first white, later 
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appearing rosy - pink. Rever se dar k brown . Colonies on 2J 
malt agar thick, floccose , becoming yellowish . Mycelium 
on host partly superficial, partly immersed in the 
substratum, composed of branched , cylindrical , flexuous, 
hyaline , smoot h, 2 . 5- 7"m wi de hyphae . Pigment appearing 
as yellow crystals encrusting matur e hyphae . Sclerotia 
produced abundantly in cultur e , at fi r st white, later 
becomi ng reddish-brown , up to l mm i n diameter at maturity, 
pseudopar anchymatous in texture. Conidiophores semi­
macronematous , mononematous , erect , straight or slightly 
flexuous , septate , simple or i rregularly branched , 
cylindrical, hyaline , smooth, with a terminal verticil 
of up to f ive conidiogenous cells ; conidiogenous cells 
also produced in groups laterally directly from the main 
stipe or ter minally on short later a l br anches. Conidiogenous 
cells monoph1al1d1c , determi nate , more or less cy lindrical , 
attenuating towards the tip , 30- 50 X ~ - 5 "m . Conidia 
enteroblastic , produced in basipetal success i on at the 
tips of t he conidiogenous cells , ovoid , hyaline , smooth , 
1- septate, slightly papillate at the base, basal cell 
usually a little larger , guttulate , 11- 17 X 6 - l ~"m . 

On carpophores of Le naites betulina L. ex Fr . , 
Marasmius spp. and Ste r eum sp. ; North America . 

Collections examined : on Ste r eum sp . , Chewacla State 
Park , Lee County , Al abama , August 10 , 1977 , G. Morgan- Jones , 
AUA , CBS 15~ . 78 , JE , type ; on L. betulina , Tallassee , 
Elmore County , Alabama , September 20 , 1977 , D.J . Gray , 
AUA; on Ma Pasmius spp ., Rt . SO , 5ml . south o f Lafayette, 
Chambers County , Alabama , J uly 26 , 1979 , G. Morgan- Jones 
and D. J . Gray, AUA; on L. betulina , P. O. Roosevelt State 
Park , Harris County, Georgia , August 16 , 1979 , G. 
Mor ga n- Jones , AUA. 

Sibi Pina pu r pu PBa differ s f rom S . fu ngicola in a 
number of respects. More than one conidium is produced 
from each coni diogenous cell and there are fe wer of them 
per conidiophore. The conidia and details of conidiophore 
morpho logy are also different. Cultural characteristics, 
particularly pigmentation , are also at variance . Sibirina 
pu r pu r ea seems closely related to the anamorp hs of the 
Hypomyces Posellus complex but it is not the conidial 
state of H. dactylarioides Arnold , H. odo r atus Arnold , 
H. paco nius Be r k . and Br ., orR. roselluB (Alb. & Schw . 
ex Fr.) Tul . An odor is produced by cultures of S. 
puPpuPea similar to t hat known in Hypomyces ochraceus 
(Pers . ex Fr . ) Tul. 

PLATE 3. A- B. Sibi~ina gamsii ; conidiophores and conidia; 
C- D. S . purpu r ea , conid1ophores and conidia; E. S . 
pu r pu r ea , conidi ophores (scanning electron micrograph); 
F. Vo r tioiltium f ungioola , conidiophore and conidia ; 
G- H. s. fungicola , conid1ophores . 
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Verticillium fu"gicola (Preuss) Hassebrauk, Phytopath . 
Z. 9: 51~ , 1936 (Fig . 13 , Plate 3 F) . 

Ac~ostalagmus fungicola Preuss , Linnaea 24 : 
12~. 1851 . 

Colonies compact, white to cream, thin, pulveraceous. 
Colonies on PDA spreading rapidly (up to lOmm per 2~h at 
25°C), white, floccose, reverse pale yellowish . Mycelium 
mostly superficial on carpophore , composed of cylindrical, 
flexuous , branched, septate , hyaline, smooth , l - 3um wide 
hyphae. Conidiophores semimacronematous , mononematous, 
straight or flexuous , hyaline, smooth, wi th a terminal 
verticil of up to eight conidiogenous cells ; conidiogenous 
cells also produced in groups of two to six laterally; 
immediately below transverse septa towards the distal 
end. Conidiogenous cells monophialidic, discrete, arranged 
verticillately, determinate , more or less narrowly 
cylindrical, attenuating gradually toward s the tip, 15- 35 
X 1-2". Conidia enteroblastic, produced in basipetal 
succession at the tips of the ph1al1des, variable, oval 
to ellipsoid , hyaline, smooth , non - septate, 2- 10 X l - 2"m . 

On carpophores of members of the Agaricales; Europe 
and North America. 

Collection examined: isolated from AgaPicus bispoPus 
(Lar ge) Imbach, P .J. Wuest, ATCC 328~9; on PIBuPotus 
sapidus (Schulzer ) Kalch., Auburn, Lee County , Alabama , 
August 7, 1978 , D.J . Gray, AUA. 
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NOTES ON HYPHOMYCETES. XXXV. 
STENELLOPSIS GEN. NOV. 

G. ~! organ-Jone s 

Department of Botany, Plant Pathology and Mic r obiology , 
Auburn University Agr icultural Ex periment Station , 

Auburn, Alabama 36830 , U.S.A. 

ABSTRACT 

Hete~oepo Pium ma g nol ia s Weedon, i s relassified in a 
ne w genus , S tenett opsis Morgan-Jones, a nd is described and 
illustrated from its type material and collections made in 
Alabama . 

INTRODUCTION 

The f ungus known as He te r o spor ium magnolias Weedon , 
which is common i n the southeastern United States as 
black sooty blotches on the abaxial surface of leaves of 
Magnolia grandifZora L. , cannot properly remain classified 
under Hete r ospor ium Klotzsc h [lectotype s pec ies H. 
ornithogali Klotzsch (Hughes, 1958 ) , ' Cladospo r ium 
or nithogaZi (Klotzsch) de Vries] since this name is now 
considered a synonym of Cladosporium Link e x Fr . 

Recent collections of H. magnolias from Al abama and 
access to i ts type material have afforded an opportunity 
to redescribe and illustrate the specie s . Unlike H. 
ornithogali it does not bear t he characterist i cs of the 
ge nus Cl ados po r ium . Although resembling Stenella Sydow 
in a numbe r of ways, H. magnolias cannot satisfactorily 
be class ified in t ha t genus either . It is sufficiently 
different from s imi lar dema tiaceous hy phomycetes as to 
necessitate t he e s tablishment o f a new genus in which to 
accommoda t e it . 

TAXO omc PART 

SteneZlopsi s gen . nov . 

Deuteromycotina , Hy phomycetes. 

(Etym . StenelZa et Gr . opsis , aspect) 

Colonlae errusae , fuscae vel atrae . Mycelium 
superficiale, e x hyphis repentibus , ramosis, septatis , 
pallide brunneis, verruculosis compositum . Conidiophora 
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semimacronemata vel macronemata, mononemata, simplicia 
vel ramosa, recta vel flexuosa, septata, pallide brunnea 
vel brunnea, verruculosa. Ce llae conidiogenae monoblasticae 
vel polyblasticae, in conidiophoris incorporatae, 
cylindricae. Conidia solitaria, sicca, septa t a, pallide 
brunnea, cylindrica, verruculosa . 

Species typlca: SteneZZopsis magnoZiae (Weedon) 
Morgan- J ones 

Colonies effuse , brown to black. Mycelium superficial , 
composed of repent, branched, septate, pale brown, 
verruculose hyphae. Conidiophores semimacronematous to 
macronernatous , rnononematous, simple or branched, s t raight 
or flexuous, septate, pale brown to brown, verruculose. 
Conidiogenous cells monoblast ic or polyblastic, integrated, 
terminal or intercalary, cylindrical . Conidia solitary, 
dry, septate, pale brown , cylindrical, verruculose. 

SteneZZopsis magnoZiae (Weedon) comb. nov . (Fig. 1). 

: Heterosporium magnoZiae Weedon , Mycologia 18: 
222 ' 1926 . 

Colonies abundant, hypophyllous , brownish- black , sooty 
in appearance, suborbicular with a ragged margin or 
irregular in shape, discrete or confluent, densely 
gregarious or , less frequently, scattered, up to 2.5cm. 
in diameter. Mycelium effuse, superficial, composed of 
pale brown, repent, much branched , septate, verruculose , 
2 . 5- 3.5"m wide hyphae , forming a dense network. 
Conidiophores semimacronematous to macronematous, 
mononematous , arising terminally on and as lateral 
branches of the mycelial hyphae , usually numerous, 
simple or , more frequently, branched, straight or 
flexuous , pale to mid brown, cylindrical, frequently 
with nodose s wel lings that are sometimes unilateral in 
arrangement, verruculose , up to 480"m long, 3-4.5"m wide. 
Con1d1ogenous cells monoblastic or polyblastic , integrated , 
terminal and sympodial or intercalary, conidial scars thin 
a nd inconspicuous; if intercalary inflated at the 
conidiogenous loci which usually occur immediately 
below transverse septa to give a nodose appearance. 
Conidia solitary, dry, cylindrica l , straight or slightly 
curved, pale brown, ve rruculose to rugulose , 1 to 5 . 
or rare ly 7- septate , broadly obtuse toward s he apex , 
attenuated towa rds a narrow, su~hyal1ne, t runcate , 
unthickened hilum, 10 - ~8 X 3.5- 4.5u . 

On dead leaves of MagnoZia grandi{Zo.ra L.; Nort h 
America. 

Co llections examined: on M. grandi.flora, St . . Petersburg, 
Ple>rida, Fet>ruary 15, 1923 . A. G. Weedon , BPI , t.ype ; on 
M. grandi[Zo r a , Au burn , Lee Count.,y , Alabama , May 3 , 1976, 
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G. Morgan - Jones, AUA; on H. grandiftora , Au burn , Lee County , 
Alabama , May 197 6 , L.G. Brown , AUA; on M. grandiflor a , 
Montgomery, Montgomery County , Alabama , May 1979 , G. W. 
Karr, Jr ., AUA . 

Stonellopsis differs from Stenella , which it most 
closely resembles , ln a numbe r of respects , most notably 
in the location of conidiogenous loci in relation to 
conidiophor e growth . In the latter, successive conidia a~e 
formed terminally as a result of serial sympodial 
proliferation . Only rarely do conidiogenous cells become 
intercalary as a r esult of distal extension by 
proliferation and subsequent delimitation of the apical 
portion by the laying down of a t r ansverse septum. 
Stenetlopsis conidia are formed at numerous intercalary 
meristematic l oci in an irregular sequence and , at least 
in part , retrogressively . A number of conidiogenous cells 
may thereby become conidiogenous . In this r espect 
Ste neZZopsis appears to be unique among fungi of br oadly 
similar morphology. The conidiophores of Fulvia Ciferri, 
based on F. fulva (Cooke) Ciferri [: Cladosporium f uZva 
Cooke] , have a tendency to exhibit the same gr owth 
pattern and , interestingly , also bear unilateral , nodose 
swellings. Additional features that distinguish 
Stenollopsis f rom Stenella are its dense l y verruc ulose 
conidiophores and the absence or thickened , conspicuous 
scars marking the conidiogenous loci. 

Weedon (1926 ) recognized the uniqueness of S . magnoliae 
and even suggested that it might best be placed in a 
separate genus , based on the fact t hat it is superficial 
on leaves . 
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Subulicystidium was er ec t ed by Pa r mas to in 1968 a nd was cha rac­
t erized by its arachnoid t o cottony-tex tured f ruitbody, dis tinc t, 
loosely i nterwoven, c l amped hyphae, s ubula t e cys tidia wi t h t hickened 
walls , and fu s oid spor es . The genus is typified by the well known 
s pecies Peniophoca longlspoca Pat. Ji.ilich (1969) :added an importa nt 
character to the generic descr iption when he r eported tha t r epet o­
basidia a r e pr oduced by P. longispora a nd P. nikau C . H. Cunn. My 
own inter pr e t a t ion of the generic limi t s s uggests tha t the mi ni mum 
complement of cha rac t e r s t hat a t axon s hould possess i n ord er to be 
included in Subulicystidi um would be: l ong , s ubulate cys tidia with 
ribbon-shaped wall or namenta t ion, repe t obasid i a , loosely inte rwoven, 
clamped hyphae , and an arachnoid t o co ttony-textured f ruitbody. 

I n 197 5 , Ji.ilich pu blis hed several excell ent SEll microgr aphs il­
lu s tra ting the wall ornamen t a tion of the cys tid ia. He r epor t ed tha t 
the ornamentat i on was composed of two ro~·s of "ribbon-like" s truc ­
tures rather than four r ows of regula rly s paced short c r ysta l s . !lis 
mic r ogr aphs leave little doub t that th e cys tidial wal l ornamenta tion 
i s formed by the d epositi on of wall ma t e rial r a the r tha n the accumu­
la tion of crystals. That in t erpretation i s important in the follow ­
ing discussion r egarding the t axonomic limits of t he genus . 

Peniophora calla H. S. Jackson has been r ecently transferr ed t o 
Subulicystidium by Hjortstam and Ryvarden ( 1979). The crystal- coa t ed 
cys tidia of P. calla a r e morphologically simi l a r to the previously 
inc lud ed species of Subulicystidi um but lack the ribbon-like o rnamen­
t ation of wall material illus trated by J\.ilic:h. In eva lua ting this 
difference , 1 have concluded tha t t he accumula tion of c r ys t als on 
cystidia l walls rep r esents a type of ornamentation that is not homol­
ogous t o the production. of morpholog i cally s table wall d eposits . 
Sinc e P. calla a l so l acks r epe tobasidia ( Hjorts t am and Ryvarden 1979). 
it th er efor e devia t es s i g nifi cantly fr om the o the r speci es wi t~in the 
genus. 

Cir cumscr ibing the t axonomic limi t s o f each s pecies of Subuli­
cystidium is also a difficul t enter pr ise due t o the extr eme varia bil­
ity i n spoce size and morpho l ogy that one encounte l:" s within indi vid­
ua l collec tions and among collec t ions . Oberwinkle r (1977) has pro­
vided one of the fil:" s t de t a iled discuss ions concer ning these dif fi ­
culties . He r eported two collec tions (FO 17359, 17371) with long . 
na rrow s pores that possibly r epr esent a new species and t wo Venezue ­
l a n collec tions (FO 15970, 16014) whose s pore length i s between those 
r eported for s. longisporum (Pa t .) Par m. a nd s. brachysporum (Ta l bo t 
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and Gr een) JUlich. He also described S . meridense and s. naviculum 
as new species. 

In an a ttempt t o be tter unde r s tand the magnitude of variability 
found among spores in collections that could be assigned to S ubuli ­
cystidium, I have calculated a l eng th-to- width r a tio for spor es ob­
served in the type collecti ons of P. longispora Pa t. var. brachyspora 
Talbot a nd Gr een, P. nikau, a nd in s pec i mens collec t ed from a s ingl e 
geogr aphic a r ea (Venezue la) by l..ib erta a nd Navas (1978). Twenty 
spor es f r om each collection were measured, a r a tio ca l culated for 
each s por e , a nd a range of ratios r ecorded for each collec tion. 
These ratios are illustrated in Figure 1 and t hey depict a continuum, 
each r a t io overlapping a few collections with s horter spor es a s well 
as a few with longe r s pores. The continuum begins with r atios r ep­
res enting the spores of s . nikau a nd end s with a collec tion whose 
spor es are longer a nd na rrowe r t ha n those r eported fo r the type of P . 
longispora (Oberwinkler 1977). In addition, various r a tios along 
this continuum r epresent the r e lative posi tions of sever al s pecies 
that have been described by previous inves tiga tors . For example , 
ratios e a nd m represent collec tions whose spor es are ver y simil a r to 
those r eported for the type collec t ions of S. meridense a nd s. longi ­
sporum, r espectively. Al so , ratio p r ep r esents a collection similar 
in s pores size to FO 17359 c ited by Oberwinkler (1977). Of g r ea t es t 
importance to this discuss ion, howeve r , a r e the numerous "intermed­
iate" collections whose taxonomic disposi tion among the des c ribed 
species i s unclear. For example , Figure 1 includes seven collections 
whose spor e sizes and ratios a re intermedia te between ratio e , 
r epr esenting s . meri dense, a nd ratio m, representing s. long1sporum . 

It is inter es ting to note that a s i milar continuum of s pore size 

Fig. 1 Length-to-width r at i os for s pores of type s pec imens and Ven­
ezue lan collec tions r epr esenting taxa of Subulicystidi um. a : Ven­
ezuelan coll ec tions identified as s. nikau, s por es 5- 9 x 3- 3.5 lJm 
(ISU 14 21, 1487, 1488, 1590) ; b' I s otype of s . nikau , spor es 6.5-8.5 
x 3.5- 4.5 lJm (K); c : Holotype of Peniophora longispora va r. 
brachyspora , spor es 6.5- 8 x 2.5-3 lJm (PREM); d : s ix Ve nezue l a n col­
l ec t ions identified as s . brachysporum, spores 7-11 x 2.5-3.5 lJm (ISU 
1465, 1467, 1468, 1600, 1603, 1605); e ' collections ident ified as 
s . merldense , spores s hort, cy lindrical to s uba llantoid, 6-7 x 2.5 lJm 
(ISU 1597, 1618); f . collection with s por es s hort, cylindrical, 6.5-
9 x 2.5 lJm (ISU 1478); g: collection wi t h spores , modera t e l y long , 
f us iform, 8-11 x 2.5- 3 IJ m (ISU 1575); h: collection with s pores 
e ithe r s hort-cylindrical 7- 9 x 2.5 11m , or fusiform , 9.5-10 x 3 1Jm 
(ISU 1466); i: collection with spor es mode.ratel y long, cy•lindrical, 
7- 13 x 2- 2.5 lJm (ISU 1622); j: collection with spores moder ately 
long, fusiform, 10-13. 5 x 2-3 ~m (ISU 1623); k ' collection with 
spores modera t ely long, cylindrical, 9-11 x 2 . 5 um (ISU 1420); l : 
collec tion with spores moder a t ely long, f us iform, 9- 9.5 x 2- 2.5 lJm 
(ISU 1604); m: collec tion id entified as s. longispocum , spor es mod­
era t ely long, f usifor m, 13-15 x 2-2.5 um (ISU 1470); n: collection 
with s pores long , cylindrical to filiform , 14-17 x 1.5-2 .5 11 m (ISU 
1609); o: collec tion wlth sp or es long , cylindrical to filiform, 20-
23 x 2 11m (ISU 1613); p: collect i on with spor es long, cylindrical 
to filifo rm, 15.5-18 x l. 5- 2 ~m (ISU 1607). 



411 

extremes in xerulina aspraca (Berk.) Pegler has been r eported by Red­
head and Cinns (pers . com . ) . Steyaert (1975) has also r eported a wide 
range of spores sizes in Ganoderma tornatum (Pers.) Brcs . 

Caution should be exercised when dealing with taxa of Subulicys­
tidiuzn until additional data generated by compatibility studies, 
culture characterization , and disc electrophoresis clarify the species 
limits . In the meantime , and solely based upon morphological charac­
ters. I have concluded that s . nikau and possibly s. naviculum rep­
resent distinct species , but S. brochysporum, s . longisporum , s . 
meridense , and the "intermediates" noted in Figure 1 belong to a 
single species complex . 
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ln assessing mycorrhizal associations of non-leguminous dinitrogen­
fixing (actinorrhhal) plants, we sampled soi l fo r Endogonoccac by wet­
sieving and decanting (Cerdemann and Nicolson, 1963) as modified by 
Smith and Skipper (1979) . The t hree new species described belo._. were 
associated with actinorrhizal shrubs in central Oregon and coastal 
England. The collections are deposited in the herbarium of Oregon State 
University (OSC). 

GLOMUS HALONATUS Rose & Trappe s p. nov. {Figs. 1-3) 

Chl.anydoaporae aingulae vel l.a:re fascicut.atae in solo e fformataeJ 
globosae vel. sWJglobosae J 200- 280 um in diam,J bT"Unneolae vet tabaoinas . 
SpO'f'as tunica ZB- JS um crossa, str atis duobus: e:r:teroioroe 8-l.2(- 20J um 
croasso, hyal.ino,J mucil.agino, juven"tUte laevi , deinde scabro; interiors 
ZO- l.S um crasso, brunneo, Zanellato, minute echirwz.ato. Hypha affi.:::a ad 
tunicam spo:t>ae conotY'ict:a, i nfra constrict:ion6111 inj"Zata, Bllpto. 

Chlanydos pores borne singly in soil or in small , loose clusters 
of 3-7 spores within o loosely wcftcd peridium, globose to subglobose, 
200-280 ~m in diam , light brown to brown. Spore walls 18-35 um thick, 
of two layers: the outer 8-12 (-20) \JtD thick, hyali ne, amorphous, some­
l'lmes with obscure radial striations, in youth smooth, with age becoming 
roughened; the inner 10-l.S vm thick, brown, often prominently lamellate. 
ornamented with crowded spines 0.5 x 0.2 um that extend l.nto the out er 
layer. Old spores sometimes with a third dark brovn innermost layer + 
5 \Jm thick. Attached hypha straight . extending through the .outer hyaline 
Yall wherein it is constr icted to 5- 6 um in diam. At the sur face of the 
outer hyaline wall. s ubtendJ.ng hypha expanded to 11-13 um in diam. ond 
at + tO um below the outer hyaline wall in£1nted to as much as 17 LHD in 
diain: hyphal Yalls near the spore totaling 5- 8 vm thick, vith a thick 
hyaline ou t er layer and a thin brown inner layer; hypha often with a 
septum.:!:_ 30 um below the attachment. Spore contents of oil globules of 
varying size. 

DlSTRlBUTlON AND HABI.TAT: Central Oregon in arid, volcanic soils, 
i n s and dune s in co4 s tal England. and grasslands in Ve ra c ruz . Mexico . 
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HYCORRUIZAL ASSOCIATIONS: As sociated in the field with vesicular­
a rbuscular (VA) mycorrhizoe of Ceanothus volutinus Do ugl. and Hippopha.e 
1•hamtoides L . 

ETYMOLOGY: Latin, "haloed"i in transmitted light in opt ical c ross 
section, the thick, hyaline outer s pore .lo'all appears as a bright ring 
a rou nd the spor e. 

COLLECTIONS EXAMINED: UOLOTYPE-ENCLANO , Lincol nshire, Cibral t er 
Point, und e r Hippophas r>hamnoides . Nov. 1978, col. C. T. Youngberg, Rose 
S-225 (OSC). PARATYPE - UNITED STATES, Oregon, Qeschutes Co., und e r 
Ceanot1lUs veZutinus , May 1979, Rose S- 250. ~texico - Veracruz, with 
roadside grasses, 1977, no. 359/t. 

CZcmus ha.l.ona.r;us differs f rom G. caled011ius (Nicol. & Gerd.) Trappe 
& Gerd. in having an amorphous Poorly separable outer wall and ec hi­
nulate inner wall vs. r:he nonmucil agenous, separable out er wall nnd 
smooth inn e r ~all of the latter. The echinu l.n tions of the inner wall of 
G. hatonatus r esemble those of G. monospor>us spores which, however. have 
but a thin outer wall, a hyphal mantle partially to totally enclosing 
the spore, and a sub tending hypha that t ypically recurves along the 
spore sur face. The spores of G. haZonatus are cyanophilous in cotton 
blue but do not r eac t distinctively to Melzer's reagent. The halo 
effect created by the outer wall in transmitted light in op tical cross 
section is striking. The radia l striations in the outer wall appear t o 
extend from the spines on the inner wall and can be seen clearly only 
in some spores. 

CUX•JUS LACTEUS Roso & Trappe sp. nov. (Fig. 4 & 5) 

ChU:unydos porae sirzgulae i n solo ej'foY'matae., gLobosae vel tmbglobosae ., 
lS0- 220 ~ in diam ., lacteao. Spo'I'ae tunica una., 3- 5 lJm CPassa., hyalina., 
laevis . Hyphae a{fi:ro.e l - 3, 6- !2 um in di<Dn, hyalina, tunicis pal'wn 
·inc1•assatis . Contentum spol"ae granuLaturn vel globulosum. 

Chlamydospo roes borne s ingly in soU , globose to subglobose, JS0-
220 um in diam, opaque, milky white, shiny smooth. SpoPe wZZs sing l e, 
3-5 IJm thic k, hyaline. Attached hyphae 1-3 per spore, 6-12 um in diam, 
straight , hyaline, with walls slightly thickene!d only for n s hort di s ­
t ance from the spore; in mos t spores two hyphae merge near the spore to 
fonn a single attaclunent, Spol'e contents hyaline, granular or of g l obules 
of varying size. 

DISTRIBUTION AND HABJTAT: Central Oregon in arid, volcanic soil Ln 
edaphically stressed sites . 

Figs. 1-3. Glanus ha.lonatus. 1 . Two ma ture spo res i n pol. y-vinyl­
lac t ophenol (PV"L) s howing the typical outer "halo " 118 
seen in transmi tted light. 2. Wall l ayering in mature 
spor es: (H) outermost hyaline laye r fo r ml ng a halo . (M) 
middle lamellate layer, and (l) inner layer found in 
mature s pecimens only. 3. Cermination by r egrowth of 
subtending hypha. 



416 

Q), 

figs. 4 & 5. 

BOurn 

GZ071UB lacteus with a rrangemen t of two merging hyphae 
a t the spore base and a th l rd hypha si tuated some distance 
away. 
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HYCORRHIZAL ASSOCIATIOSS: Associa ted tn the field with VA mycor­
rhizae of Ceanothus velutinus and PUrshia tridentata (Pursh) D.C . For ming 
VA mycorrhizae with Br>orrrus tflCtOMml L. in pot culture . 

ETYMOLOCY : lAtin, 11tnilk-white", referring to the opaque milky 
appearance of the spores under incident light. 

COLLECT LON$ EXA'ILNED: TYPE: UNITED STATES, Oregon, Deschutes Co., 
1 km north of Benham Falls, elev. 1100 m. , 1-15 c:m deep in soil under 
Ceanothus vslutinus , April 1978, Rose S-210 (OSC). PARATYPE: Oregon, 
Deschutes Co., 1 km "'-est of Pine Mtn., elov. 1500 m, 1-15 em deep 1n soil 
under PuPahia tridentata , Sept. 1978, Rose S-219 (OSC). 

Glcmus Zacteua spores are distinctive in their combination of 
frequently multip l e hyphal att'achments , white color, and a thin , smooth, 
s ingly layered spo r e wall. Spores of G. lacteus close l y resemble spor es 
of Glanua al.bidus sp. nov. (Walker and Rhodes, manuscript in preparation) 
but can be dif fere ntiated by wall morphology . You ng spor es of G. albidua 
posses two walls of equal thickness, each 0. 5-2.0 um , whereas only 
one thin spore wall, 3-5 um thick, appears on C. Zactsus r ega r dless of 
spore age. Spores of C. albidus and C. cl.arus both possess an outer 
s pore wall that sloughs off nt maturity , having a roughened outer sur­
face on most spores. The spor e wall of C. laoteus does not slough off ; 
the spore sur f ace is a lways smooth. Glomus mul.ticaulis Ce rd. a nd Bakshi 
spores frequentl y have more than one hyphal attachment but the s pore 
walls are dark brown and ornamented with rounded projections in cont ras t 
to the white , smooth C. lacteus spores (Cerdemann & Bakshi, 1976) . Occa­
sional spo res o f other Cl.O'TIUB spp. have two hypha! attachments (e. g. G. 
fascicul.atus ~ G. microocarpus ~ G. monoapol>us~ G. mosseae~ and G. albidu.s ) 
but the phenomenon in these cases is atypical (Cerdemann & Trappe, 1974 ; 
Cerdemann 6. Bakshi, 1976; Walker and Rhodes, manuscript i n preparation). 

ln G. lacteus two hyphae often grow parallel to each other for some 
distnnce, then merge near the spor e to fo rm a s ingle attachment. Another 
hypha often is attached 10-20 um away from the attachment point of the 
merged hyphae, and s ometimes yet another hypha is attached at a s till 
greater distance from that of the merged hyphae. These multiple attach­
ments resemble the progametangia o f zygospores of Exdogone mul.tipl.ez 
Thaxter (1922) and of some Kick.xellaceae (Benjamin, 1966). lt l.s thus 
possible that G. Zacteus as we describe it is zygosporic rather than 
chlamydosporic. As presently circumscribed the genus 8ndogone contains 
only sporocarpic species and is not know to be VA mycorrhizal. The 
assignment o f this new species to GZmrus seems t o be best until more i s 
known of its life cycl~ . 

CLf:X.!US SCIIITILLANS Rose & Trappe sp. nov. (Figs. 6-9) 

Chtamydosporoe singulae in oolo ef.fo-rmatae~ globo6ae vel 6Ubglobosao, 
Z80- 2ZO wn in diam, hyaline. Sporae tunica 7- l.O urn in diam~ st1'atio 
tribus: e:::terioroe 2- 4 \.lm crasso~ hyalino, n.odulis congestis ~ hyalin.i6 ~ 
l - 3 :c 0. 4 - t . 2 (- 3) um oror.atis; media 2- 3 um C9~asso~ hyalino~ ~ stl"ato 
e:r:ter iore sepa..voabili; i nterioroe 2- J urn crosso~ ad atl-atwn medium adherenti . 
Hypha al[i:r:a 7- 9 um in diam, hyatina . 

Chlanydosporaes borne s ingly ln soil. globose to s ubglobose, 180-
210 um in diam, hyaline. Spor e w Z.Z.s 7-10 urn thick, of three layers : 
the outer 2-4 um thick, hyaline , "'ith a s urface ornamentation of hyaline 
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knobs 1-3 x 0 . 4 - 1.2 (-3) 11m ; the middle layer 2-3 um thick, hyaline, 
separ able fr01'll the outer layer; :and the inner layer, 2-3 um thick , hya­
line , adherent to the middle layer. Attached hypha st raight, 7-9 um in 
diam, hya l i ne; occasion:1Uy 2 hyphae merging near the s por e to form o 
single attachment. Spore contents of hya line globules 7- 20 um ln dia­
meter. Spores strongly cyanoph ilous in cot t on blue but do not react 
distinc tively to Melzer ' s reage nt. 

DISTRIBUTION AND HABITAT: Ce n tra l Oregon ln loamy pumice soiJ_ ln 
desert areas with t ypically hot 1 dry summer s. 

MYCORRHiZAL ASSOCLATION S : Associated in the fie ld ~Jith VA mycor­
rhiz:ae of Ce~·cocarpus ZedifoLias Nutt. and Pu'Pshio. t.ridentata . 

ETY}I')LOGY : Latin, " spa rkilng" , r efe rr ing to the wny ::he s pores 
s parkle under incident light due to reflect ions off t he surhcc orname n­
tation. 

COLLECT t ONS EXMIINED: TYPE: UNITED STATES, Or egon, Lake Co. , 
near Picture Rock Pass, 1500 m e lev. , 1-15 em dee p i n s oU unde r Cerco­
IXU'puB ledifolias . Sep t . 1978, Rose S- 220 (O SC). FARATYPE: Or egon, 
Deschutes Co ., 1 km west of China Ha t Mtn., in soil under Pu:toshia tri­
de11tata , May 1979, Rose S- 251 (OSC) . 

Glomus scint illans closely r esembles Clonus clal'Us ln s ize and co l or , 
but diffe r s in having a knobby s u r f.a.ce , ln lac king a bu lging pore septum 
in the subc ending hypha at the spore base, a nd the spor es do not turn 
yc llO\J with age as is comlonly the case with C . Cl.allf40. lt dif fe r s 
f r om Conp le:ripes moniliforn~is gen. et s p. nov. (Walke r , 1979) (" c r e nula t e 
spo re", Mosse & Bo wen, 19&8a ) by its lack of color a nd hypho l scptatlon . 

Clatm4s sci~ti'llans will key out t o spo r e WU~I 4 (couplet #59) i n 
the key to the Endogona ceae (Ha ll a nd Fish , 1979). No samples of l<I'UM 4 

compared with Cl.unus scintil.lans s po r es fo r this description. 

Spo r e gc rm.i na.tion l s by hyp ha J exten s i o n di r ec tl y through the s po r e 
wall (F Jg . 9) as I s corruno nl y observed in Glomu. pallidus a nd In spec ie s 
of Gi.gas poPa (e. g . C. marogat>ita and C. J'OBoa ). 
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Figs. 6-9. Clt7TTU scintillan . 6 . Spo r e stnlned with Cot ton Slue 
showi ng cynnophl.lous reac tion a nd mult iple hyphal n ttoc h­
mcnt s . 7. Spo re in PV L, wa ll lnyerln~ and sur (ace o r na­
menta t ion ts vt slble. 8. Ot! t a il of sur face prot ru s io ns 
a nd wa ll laye ring . 9 . Cc r mi nat ion dt r cc t l>• through the 
spo r e wall; spor e con t ents agg r egat es nea r the poi n t of 
germinatlon. 
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sum~Y 

A dematiaceous hyphomycete recently dis ­
covered in soil from California is illustrated 
and described as a new species, Teratosperma 
oligocladum. The primary conidi a are phragmo­
septate and are pentaradiate, having an elongate 
axis and three arms radiating from the second 
or third cell from the base. The fungus is 
mycoparasitic on sclerotia of Sclerotinia 
scle rotiorum, S .. trifoliorum, and S. minor. It 
has a Selenosporella state and produces bulbils. 

Sporidesmium sclerotivorum Uecker e t al. (1978) was 
recently described as a dematiaceous byphomycete that: 1) 
produces phragmoseptate conidia as blown-ends of the 
conidiophores, the conidiophores proliferating percur­
rently from the tip of the former penultimate cell through 
the broken terminal cell; 2) produces a Selenosporella 
state, often on the same hypha with the Sporidesmium 
sta te; and 3) occurs as a mycoparasite on sclerotia of 
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Sclerotinia sclerotiorum (Lib.) dBy. In this paper we 
report the discovery of another dematiaceous hyphomycete 
having the same characteristics enumerated above, but 
differing in several morphological features. We 
describe it here as a new species of Teratosperma. 

Terminology regarding conidial development and 
structure follows the recommendat ions of Kendrick 
(1971). Names of herbaria are abbreviated according 
to the Index Herbariorum (Holmgren and Keuken, 1974). 

Teratosperma oligocladum Uecker, Ayers, et Adams, sp. nov. 

Colonise super Sclerotiniae sclerotiorum , S. tri­
foliorum, et S. mi no r sclerotia efformantes. HyPhae-3 -7~m 
latae, pallide vel mediocriter brunnescentes. Bulbilli 
40-60~m diametro, nigri ubi in culturis super papyrum ad 
percolandum crescentes. Conidiophorum simplex, erectum, 
leve, diametro et colore idem atque hypha assimilitiva , 
aetate provectum obscurius, 2-4 cellulare, cellula termi­
nali conidiogena, prolificatione probabiliter percurrente. 
Cell ula conidiogena holoblastica, integrata. Conidium 
mediocriter brunneum, atrobrunneum vel f us cum, ( 130- )150-
260(-390)~m longum, axis prolongatione hyalina inclusa; 
axis conidii multiseptatus, (0- ) 1-3( -4) ramis ex cellula 
secunda vel tertia supra basin exorientibus, 50-1 80 X 6-9 
~m, apicem versus attenuatis, apice 2 - 3~m lato ornatus. 

In hyphis eisdem ac Teratosperma vel sejunctis orta 
Selenosporellae fructificatio. Huius conidiophora simpli­
cia vel ramosa, 45-152~m longa, ad basim 6 -S~m lata, 
apicem versus 3-S~m lata. Cellulae conidiogenae inde­
terminatae, sympodiales, in verticillis binis vel 
septenis vel numero interjecentes e conidiophore vel eius 
ramulis ortae, (15 - )25 - 45( -52)~m longae, ad basim 3-S~m 
latae, apicem versus attenuatae, 1~m latae vel angusti­
ores, parte terminali denticulas paucas vel multas 
conidiogenas producente. Loci conidiogeni mu ltiplices, 
seriales, progredientes. Conidia hyalina, falcata vel 
fusiformia, utrinque rotundati, 7-8 X 1-1.5~m, in 
guttulae mucosae aggregatae. 

Holotypus BPI 71912; isotypi in DAON, NY, et HI I. 

Etymology; Gr. oligo few, klados = branch . 

Colonies developing on sclerotia of Sclerotinia 
sclerotiorum, S. trifoliorum, and S. minor. Hyphae 3 - 7~m 
wide, light or- becoming medium brown.--sulbils 40-60~m 
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diameter, black when growing on filter paper. Conidio­
phore simple, erect, smooth, the same diameter and color 
as the assimilative hypha, becomi ng darker with age, 2-4 
cells long, te rminal cell conidiogenous, probably pro­
l ifera ting percurrently . Conidiogenous cell holobla s tic, 
integrated. Conidium medi um brown or dark brown or 
fuscous, (130- ) 150-260( -390) ~m long includ i ng the hyaline 
prolongation of the axis, axis of the conidium multi ­
septate, adorned wi th (0- )1 - 3( - 4) limbs developing from 
the second or third cell above the base, limbs 50 - 180 X 
6-9~m , attenua te toward the apex , apex 2 - 3~m wide. 

Selenosporella state and Teratosperma state devel ­
oping on the same hypha or on different ones. Conidiophore 
of Selenosporella state simple or branched, 45 -142~m long, 
6-S~m wide at base, tapering to 3 -S ~m at apex . Conidio ­
genous cells indeterminate, sympodial, arising in whorls 
of up t o 7 from the conidiophore or its branches, (15)25 -
4S(-52)~m long, 3-S~m wide at base , attenuate t oward the 
apex, terminal part l~m wide or less, producing few or 
many conidiogenous denticles. Conidiogenous loci mult iple, 
serial, progres sive. Conidia hyal i ne, falcate or f usiform, 
ends rounded, 7- 8 X l~m, aggregated in mucous droplets . 

Teratosperma oligocladum was collected from soils 
obta ined from farms near Salinas and Tulela ke, Ca lifo rnia. 
Soil samples taken from fields havi ng a history of Sclero­
t i nia i nfes t ations were baited with sclerotia ob tai~ 
from cultures on autoclaved oat seeds. Sclerotia were 
transferred to moist filter paper at 4- week i ntervals . 
The fungus appeared on sclerotia removed from the soi l 
sample after 4 weeks i ncubation . It grew onto the filter 
paper and was identifiable after 7-10 days, and cont i nued 
producing conidia for several weeks. The first plates 
contained mostly t he Teratosperma state, whereas in later 
transfers the Selenos porella state was preponderan t . For 
rout ine cultivation in the laboratory, infested sclerotia 
were placed on wa t e r agar. On this medium the Seleno­
sporella sta t e developed profusely, whereas the Terato ­
sperma state developed mu ch less readily. The f ungus . 
also grew on sclerotia of S. trifoliorum Erickss. and 
S. mi nor Jagge r (Fig. l ) on moist filter paper but has 
not been tested on sclerotia of other fungi. Its 
potential as a biological control agent against the 
sclerotia of species of Sclerotinia is under study . 

Conidia of the Teratosperma sta t e develop as blown ­
out ends of the t e rmi nal cell of the conidiophore. The 
radiating arms develop as simple extensions from the 
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dis tal part of the second or third cell above the point of 
attachment of the conidium to the conidiophore. The arms 
become elongate, attenuate, and septate (Figs. 2, 3, 4). 
At maturity the main axis of the condium may be as much 
as 310~m long, including t he thin, t erminal, non-septate 
appendage. Three arms usually radiate symmetrically from 
the axis of the conidium. Sometimes arms fail to develop 
or only one or two form. Sometimes a fourth arm develops 
(Fig. 4) from the first or second cell above the others. 
The Selenostorella state (Fig. 6) develops either on the 
same hypha Fig. 7) as the Teratosperma s tate or on dif­
ferent hyphae . A reduced form of the Selenosporella 
state often develops i n culture from any arm of the 
Teratosperma state conidia (Fig. 4). 

The diagnostic feature of I· oligocladum is its 
large, dematiaceous, holoblastic, phragmoseptate, usually 
pentaradiate conidia that develop as blown- out ends of 
conidiophores, which probably proliferate percurrently. 
Other distinctive characteristics include t he possession 
of a Selenosporella state (Figs. 6, 7, 8); the production 
of bulbils (Fig. 9); and the mycoparas i tic habit on 
sclerotia of Sclerotinia sclerotiorum. 

It is an assumption, but a reasonable one, that the 
conidiophore prolife rates percurrently. The conidiophore 
looks like those of Sporidesmium subulatum (Cke . & Ellis) 
Hughes and S. sclerotivorum, both when the conidum is 
attached and after it has seceded. Furthermore, some 
conidiophores begin to proliferate through the tip of the 
former penultimate cell of the conidiophore (Fig. 5). 
However, we have not yet observed an undisputed example 
of percurrent conidiophore prolifera tion in this fungus. 

The unique conidia of this fungus allow us only two 
viable taxonomic options. It would be reasonable to des ­
cribe it as the sole member of a new genus. The other 
option, t he one we have chosen, is to place this fungus 
in the genus Teratosperma as a new species. ~!embers of 
only a few genera produce conidia as blown-out ends of the 
conidiophores and produce conidiophores that proliferate 
percurrently. Of the genera that do both, only Chae ­
tendophragmia and Teratosperma have phragmoseptate conidia 

Figs. 1-9 . Teratosperma oligocladum. Fig. l. Conidia 
on sc lerotium of Sclerotinia minor, X75. Fig. 2. Young 
conidia, one showing the origin of two radiating arms, 
X220. Fig. 3. Mature conid i um, X220. Fig. 4. Mature 
conidium with extra arm; Selenosporella s tate formed on 
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two arms, X220 . Fig. 5 . Beginning of percurrent prolifera­
tion of conidiophore, XlOOO. Fig. 6 . Selenosporella s tate, 
X220 . Fig. 7. Teratosperma and Selenosporella states 
developing from the same hypha, Xl95. Fig. 8. Seleno­
sporella state conidia, XJOOO. Fig . 9. Bulbil_, X220. 
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with appendages. In f. triangularia ~lats., one to three 
appendages emerge from the fourth cell from the base but 
the appendages are thin, hyaline, and non-septate. In 
f. triseptata Mats., two or three thin, hyaline, non­
septate lateral appendages arise from the base of the 
terminal, hyaline, non-septate appendage. Only Terato ­
sperma has conidia with appendages that are sept~Even 
in this genus, only I· singulare Syd. (the type species) 
has septate appendages. In other species of Teratosperma 
the appendages develop from the basal cell of the conid ­
ium, whereas i n I· oligocladum the appendages develop from 
the second or third cell from the base . Hughes (1971) · 
believed that Sporidesmium subulatum, which has no appen­
dages, belongs in Teratosperma. He apparently felt tpat 
all fungi in which an entire septum rather than a half 
septum is involved in conidial production belong in t he 
same genus. This would include I· oligocladum. 

The Selenosporella state of Teratosperma oligocladum 
is morphologically very similar to that of Sporidesmium 
sclerotivorum. The former has a tendency toward greater 
numbers of larger conidiogenous cells per whorl but the 
differences are not consistent. Uecker et al. (1978) 
discussed Selenos orella species and states. Sutton and 
Hodges (1.977 presented a key to the five named species 
of Selenosporella, none of which has been associated 
with another conidial state. Sutton and Hodges (1978) 
described S. verticillata also. 
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-Abstract-

Thirty-seven taxa of peniophoroid fungi are 
reported from the l~est Indies.Of these,thirty are 
considered valid reports authenticated by fertile 
(spore-bearing) specimens. Seven ar e considered 
dubious because their reports ar e based on 
sterile (non- spore- bearing)specimens.A few of the 
dubious reports are based on sterile t ype , iso­
type, or paratype material. The thirty authen­
ticated taxa are distributed into eight genera: 
Amphinema ( 1) , Hyphodema ( 4) , Hyphodontia ( 2) , 
Peniophora (4) , Phanerochaete(6) , SubuUcystidiwn 
(2 , one of which is a new species), Tubulicrinis 
(1), and Xenasma (1) , and nine are listed as 
"Peniophora". These nine cannot be considered true 
peniophoras, nor can they at present be transfer­
red to more suitable genera . 

That Peniophora,as used by Burt and some of his con tempo­
r a ries ,is an aggregation of unrelated species is wel l known 
to the present generation of mycologists. This has led to a 
certain awkwardness of trea tment . The cystidia upon which 
Peniophora sensu lato is founded are often striking objects 
capable of eas y de tection . It seemed to us that . grouping 
these cystidia-bea ring resupina t es t oge ther might facili­
tate identi fication of collections,especially at this stage 

1Present address: Dept.o f Bo tany , A.P.A.A. College, Palni, 
Tamilnandu, India. 

2rresen t address: Dept. of Botany, Univ. British Columbia, 
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of flux in both the taxonomy of Peniophora s. Z. and in our 
developing knowledge of the mycoflora of the West Indies. 
At the same time some acknowledgement should be made of the 
taxonomic advances in the realinement of this heterogeneous 
group. We have, therefore, included genera which appear, 
in our eyes, to have merit. Where there does not appear to 
be a valid generic concept or where such a concept still 
seems vague, we have left the taxon under "Peniophora". The 
interminable nomenclatorial changes occurring in today's 
mycological studies clearly shows that only two taxonomic 
categories can claim any degree of stability; the class and 
the species. Therefore, ' the species of peniophoroid f ungi 
are listed alphabetically in this report according to their 
specific epithet. This is followed by the basionym,if diff­
erent, and, finally, by the currently accepted synonyms in 
capital letters, if necessary. Obligate synonyms are listed 
in the same paragraph; facultative synonyms in a separate 
paragraph. Numbers without prefixes or names refer t o col­
lections by A. L. Welden on deposit in the Tulane Universi­
ty Herbarium (NO). 

KEY TO SP ECIES 

1 . Context hyphae darkly pigmented; cys tidia heavily 
incrust ed . . . . . . . . . . . . . . . . 2 

1. Context hyphae hyaline or dilutely pigmented .. . 5 
2. Basidiocarp with large embedded crystalline mass­

es visible on the hymenia l surface with a hand 
lens; spores 5.5-14.5 x 3.S-4. 5~m . . ..... . 
. . . • . . . . . . . . . . . . PENIOPHORA CARNEA 

2. Basidiocarp lacking such crystalline masses .. 3 
3. Dendrophyses present; basidiocarp generally loosening 

and curling away from the substrate; hymenial surface 
Natal Brown; spores 6-8 x 2.5-3~m ....... . . . 
. . . . . . . . • . . . . . . PENIOPHORA VERSIFORHIS 

3. Dendrophyses absent; basidiocarp not generally separ-
able . . . . . . . . . . . . . . . . . . . . . . . 4 
4. Basidiocarp with dark tints; rose lilac to gray­

ish black;context hyphae dark brown and general ly 
without a dis tinct basal zone of hyphae adjacent 
to the substrate; spores 7-9 x 3-3.5~m 
. . . . . . . . . . . . . PENIOPHORA CINEREA 

4. Basidiocarp with brighter t ints; orangish to rose 
gray; contex t hyphae more lightly pigmented and 
generally with a basal zone of + loosely arranged 
hyphae adjacent to the substrate; spores 9 x 3.5-
4vm . . . . . . . . . . . . PENIOPHORA VERSICOLOR 
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5. Cystidia soluble in 10% KOH, biradicate, with very 
thick walls, long-cylindrical, arising from basal hy­
phae and protruding beyond the hymenium; spores 6-8 
x 1.5-2~m .... .... .. TURULICRINIS GRACILLIMA 

5. Cys tidia not soluble in KOH . ...... . ..... 6 
6 . Basidia produced almost exclusively as lateral 

extens ions of the pros trate hyphae of the very 
thin, waxy or subpellicular, dry, adnate basidio­
carp;spores 7.5-14 x 2.5-3 .5~m , lunate to falcate 

. . . . . . . . . . . . . .XENAS"'A DUSSII 
6. Basidia produced as terminal ends of hyphae, 

without bifurcate, non-septate bases . . . .. . 7 
7. Context hyphae with short lateral branches with term­

inal and median inflations which are often incrusted; 
spores 3.5-4.5 x 1.5 -J~m ..... "PENIOPHORA" IN FLAT A 

7 . Context hyphae without such inflations . .. . . . . 8 
8. Basidiocarp membranous, 2-layered with a well­

developed loose s ub iculum i n which hyphae are 
branched at + r ight angles and are simple septate 
or with rare- single, double,or multiple clamps in 
the subicular hyphae only ........... 9 

8 . Basidiocarp without the above combination of 
cha r acte rs . . . . . . . .. .. 15 

9. Notable or slight color change in KOH , some bleaching 
af terwards . . . . . . . . . . . . . . . . . . . . l 'l 

9 • Bleaching or no color change in KOH . . . . . . . .13 
10. Rhizomorphs present . . . . . . . . . . . . . .11 
11) . Rhizomorohs absent . ....... . ..... 12 

11 . Basidiocaro wine red in KOH, bleaching afterwards; 
hymenial surface yellow ochre to buff ; with conspic­
uous concolorous rhizomorphs; spores 4-5 x 2 -4~m .. 
. . . . . . . . . . . . . . PHANEROCHAETE FILAMENTOSA 

11. Basidiocarp not wine red in KOH; hymenial surface 
bright yellow and slightly bleaching in KOH ; with 
consoicuous yellow rhizomorphs; soo res 3 .5-4.5 x 2-2 . 
5~m ........ .... ... PHANEROCHAETE BURTII 
12. Hymenial surface brick red, near maroon in KOH , 

not bleaching afterwards; cystidia 30- 75 x 5-
l'l~m, abundant, projecting ones generally unin­
crusted and with thin walls, embedded ones heavi ­
l y incrusted and with thick walls; soores 4.5-6 x 
2.5-3~m ..... . . . .. PHANEROCHAETE AFFINIS 

12. Hymenial surface near Topaz in KOH and bleaching 
afterwards; cystidia 30-52 x 5 . 5 -9~m,Abundant,co­
nical, heavily incrusted, with thick walls,embed­
ded and projecting; spores 4.5-8 x 3.5-4~m 
.. .... . ...... . . PHA~EROCHAETE HUILCA 
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13. Rhizomorphs present; cystidia simple septate, 60- 130 
x 9 -ll~m, incrusted with golden yellow and crys t al ­
line granules, with thin walls; spores 4 .5- 7 x 2-3~m 
. . . . . . . . . . . . . PHANEROCHAETE SEPTOCYSTIDIA 

13. Rhizomorphs absent . . . . . . . . . . . . 14 
14. Cys tidia gene rally incrusted only t oward the 

apex, 30- 90 x 6-12~m, with walls-3~m thick; hym­
enial surface whitish, c reamy, or light ochra­
ceous, cracking and showing white subiculum; 
spores 4- 6 x 2 -3~m .. . .. PHANEROCHAETE CREMEA 

14. Cystidia heavily incrusted throughout, 74- 151 x 
12-2 0~m ,fus iform, acuminate , with walls -7am thi­
ck; hymenial s ur face tawny; spores 4. 5-5.5 x 3. 5-
4.5~m .. . .. .. . PHANEROCHAETE PHOSPHORESCENS 

15 . Cystidia aculea te, sometimes septate and clamped a t 
the base;hyphae dilut ely pigmented or hyal i ne; spores 
4. 5-6 . 0 x 3-S~m . . . . .. . .. AMPHINEMA BYSSOIDES 

15. Cystidia not aculeate; hyphae hyaline . ...... 16 
16. Basidiocarp very thin , arachnoid; cys t idia 

needle-shaped; spor es more than 12~m long . .. 17 
16. Basidiocarp th in or thick, arachnoid or not, 

but cystidia not needle-shaped and spores ll~m or 
less in l ength . . . . . . . . . . . . . . . . 18 

17. Cys t idia wi th acicula r crystals ensheathing the midd­
le of the cystidium; spores 20- 2 7 ~m long , with the 
distal end of t en coiled or twisted . . . ... ... . 
. . . . . . . . . . . . . . . SUllULICYSTIDIUI'I COCHLEUM 

17. Cystidia with small flattened crystals distrib ut ed i n 
longitudinal r ows on t he cystidium ; spores 8-lS~m 

long . ..... .. ... SUllULICYSTIDIUM LONGISPORUM 
18. Hyphae distinct, clamped; cystidia elongat e , 

sometimes i ncrusted, with relatively thin walls . 
. . . . . . . . . . . . . . . . . . . . . . . . 19 

18. Hyphae not dis tinc t ,agglut i na ted, or if distinct, 
then basidiocarp waxy or waxy membranous and 
bright colored . . . . . . . . . . . . .... 26 

19 . Bas i dia clavat e; hyphae thi ck-walled, clamoed ; cystid ia 
incrusted; spores 4- 6 x 3-3.5\lm .. "PENIOPHORA" FLAVA 

19. Basidia urniform, s uburniform or ventricose , usually 
with large subula t e and a r cuate sterigmata, or if 
such sterigma ta lacking, then with fibrous basidia­
carp and hyphae wi th 3 bran ches at a sept um .. .. 20 
20 . Basidia relatively lar ge, elongate urniform, sub­

urni fo rm, or ventricose, usually with l arge s ub­
ulate and a r cuate sterigma t a . . . . . . . . . 21 

20. Basidia relat ivel y smal l er; basidiocarp fibrous; 
hyphae with 3 branches a t a septum . . .... 24 
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21. Stephanocysts present; spores 8- 10 x 4 . 5-S~m . . . . 
. . . . . . . . . . . . . . . . . . HYPHODERMA TENUI S 

21. Without stephanocysts . . . ....... . .... 22 
22 . Cystidia septate, sometimes with clamps; spores 

7.5-11 x 3.5- S~m .HYPHODERMA SETIGERA(cf.P.ASPERA) 
22. Cystidia without septa or with false septa . . 23 

23. Spores 6- 9 x 4-4.5~m ...... HYPHODERMA ARGILLACEA 
23. Spores 9- 12 x 4-S~m . . . . . . . HYPHODERMA PILISETA 

24. Spores 5- 6 x 3-4~m ...... ROGERSELLA SAMBUCI 
24 . Spores 6- 9 x 1.5-4~m .. ..... .. .... 25 

25. Cystidia 35-60~m long ,emerging - 15(-30~m tes te Burt); 
Spores 6-8 x 3-4~m . . . . . . ."PENIOPHORA" SACCHARI 

25. Cystidia 70-120~m long, emergent -40~m; spores 7- 9 
x 1.5-2~ m . ...... . .. HYPHODONTIA SUBALUTACEA 
26. Cystidia with thin walls, incrusted or not;spores 

4. 5-6 >< 2-3~m. . . . . . "PENIOPHORA" LUDOVICIANA 
26 . Cystidia with relatively thick walls, heavily in-

crusted (metuloids) ..... .. .... . .. 27 
27. Basidiocarp in section showing an intermediate layer 

of interwoven rarely clamped hyphae between zone of + 
parallel hyphae and the stratosely thickening hymeni= 
um;spores 3- 4.5 x 2-3~m ... . . "PENIOPHORA" SIMILIS 

27. Basidiocarp in section without such an intermediate 
layer . .... . .. .... .. .... ..... 28 
28 . Without a well-defined basal zone of + parallel 

hyphae devoid of cys tidia . . . . . . .-. . . . 29 
28. With a well- defined basal zone of + parallel or 

tightly interwoven hyphae devoid of cystidia 0 30 
29 . Cystidia 30- 45 x 12-20~m; spores 4-5 x 2-3~m ... 

. . . . . . . . . . . . . . . "PENIOPHORA" RAVENELII 
29. Cystidia 40- 85 x 8-20~m; spores 5-6 x 3-4~ . . . 

. . . . . . . . . . . . . "PENIOPHORA" ROUMEGUERII 
30. Cystidia not in tiers, i .e.,hymenium not thicken­

ing in s tratose manner, tilted a t different ang­
les,70-120 x 15-25~m; spores 5-6.5 "2 . 5-4~m . 
. . . . . . . . . . . . "PENIOPHORA" FLAVIDO- ALBA 

30. Cystidia i n tiers, i.e., hymenium thickening in 
stratose manner; cystidia 40-85 x 8-2b~m; spores 
5- 6 >< 3-4~m. . . . "PENIOPHORA" ROUMEGUERII 

1. Peniophora affinis Burt, Ann . Missouri B"o t. Card . 12: 
266 . 1925 (1926); PHANEROCHAETE AFFINIS (Burt) 
Parm., Consp . Syst . Cort . 84 1968 . Vide Rogers & 
Jackson, Farlowia 1: 318. 1943. 

Membranous, separable , ca . 300-400~m th ick;sur ­
face pruinose, orange-tan, turning red when wet with 
alkali; margin fimbriate, thinning , distinct, lighter 
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than the surface. Hyphae compact, branching + at right 
angles, with single and multiple clamps; basal hyphae+ 
parallel to the s ubstrate, thick- walled, some i ncrusted: 
up to lO~m in diam; subhymenial hyphae narrower, thin­
walled, ca. 3vm in diam. Cystidia 33- 85 x 2- 8~m . thick­
walled, sub ulate , incrusted. Basidia 19.5-50 x 4 . 5-5.5~m; 
4 slender sterigmata. Spores 4.5-6 x 2.5-3 . 5vm, ellipsoid. 

Specimens examined: Cuba [C.J. Humphrey 2805 as 
P. laevis EFr . ) Burt in NY]; Vermont (E. A. Burt TYPE in 
FH); St . Luci a (2018, 2019) . 

Illustration: Gilbertson, R.L. Fungi that Decay 
Ponderosa Pine. Univ . of. Arizona Press, p. 168, fig . 208. 
1974 . 

2 . Peniophora argillacea Bres., Fungi Trid. 2 : 63.1898; 
HYPHODERMA ARGILLACEA (Bres.) Donk,Fungus 27 : 15.1957. 

Floccose- arachnoid to pe lliculose, 40- 90vm thick, 
grayish white or yellowish, tinted brown in spots, often in 
discontinuous patches; surface distinctly pilose, sometimes 
cracking, sometimes lacunose with lacunae occasionally 
traversed by hyphal strands; margin arachnoid, thinning. 
Hyphae scanty to abundant, loosely interwoven, thin- walled 
to slightly thick- walled, ±perpendicular to the substrate, 
clamped,sometimes incrusted, often with yellowish conten ts, 
with 1-2 branches at a septum, 3-4~m in diam; in thicker 
fructifications there is often a subhymenial layer of 
yellowish brown granular material present. Cys tidia 63-
156 x 10- 27vm wide at base, thin- to s lightly thick- walled, 
s ubulate, or ventricose-cylindrical, arising immediately 
adjacent to the hymenium, sometimes collapsing . Basidia 
14-23 x 5- 5.5vm a t apex and 7-Bvm at base, ventricose-cyl­
indrical to urniform or suburniform, sometimes flexuous; 4 
subulate, slightly arcuate sterigmata each ca . 4-6 )Jm long. 
Spores 6-9 x 4-4.5~m, ellipsoid to suballantoid, 0- 2 guttu­
late. 

Specimens examined :Jamaica (949a), Dominica(l845), 
St. Lucia (1955, 1959). 

Illustration: Eriksson, J. and 
Corticiaceae of North Europe . . Vol . 3. 
Norway, p. 456, fig. 200. 1975. 

L. Ryvarden, The 
Fungiflora, Oslo, 

3. Peniophora aspera (Pers.) Sacc., Fl . Ital.Crypt. Hym­
en. p . 1182 . 1916; Thelephora aspera Pers.,Mycol . Eur. 
1: 153 . 1822 . Vide Rags. & Jacks., Farlowia 1:282. 
1943. 
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TheZephOra set i gera Fr., Elench. Fung. 1:208. 1828; 
HYPHODERMA SETIGERA (Fr.) Donk, Fungus 27: 15. 1957. 

Adnate , pelliculose, up to 150~m thick . between 
denticles, cream to yellowish when dry;surface denticulate, 
of t en cracking and exposing the pale fib ro us context, some­
times discontinuous, the denticles pilose; margin thinning, 
whitish, floccose- arachnoid . Basal hyphae± erect , hyphae 
branching at wide angles, walls slightly thickened , clamp­
ed, 3- 4~m i n diam. Cystidia projecting up to 65~m; thin­
walled, septate with clamps, i ncrusted with coarse gran­
ules, apex rounded o r slightly capitate, arising from 
basidial fasicles and s urrounded by basidia . Basidia ~2-22 
x 3.5-6 ~m, arising in fasicles , suburniform to urniform; 
4 sterigmata each - 7~m long. Spores 7.5- 11 x 3.5-5 ~m, 
cylindrical, fla ttened to slightly depressed along one 
side, guttula t e or not. 

Specimens examined: Jamaica (406) . 
Illustration: Eriksson, J. and L. Ryvarden, Z. 

c., p. 528, fig. 246 . 

4 . Peniophora burtii Romell in Burt, Ann . Missouri Bot. 
Gard. 12 . 278. 1925 (1926); PHANEROCHAETE BURTII(Rom­
ell in Burt) Parm., Izv . Akad . Nauk. Es t onsk. SSR. 
Ser. Biol. 16: 388. 1967. 

Pelliculose, separable, 200- 300~m thick; surface 
minutely pruinose, sometimes c r acking, yellowish to yellow 
buff; margin thinning but distinct, irregular,almost white, 
often with yellow mycelial strands joining different fruc­
tifications. Hyphae loosely interwoven, thick-walled, 
without clamps, frequently branched a t ± right angles, 3.5-
5.5~m in diam, sometimes incrusted in subhymenium. Cystidia 
30-44 x 3.5-5 ~m, thin- to slightly thick- walled, hyphoid to 
subclavate . Basidia 19- 28 x 4.5- 5.5um, clavate; 4 thin 
sterigmata each ca . l-2.5~m long. Spores 3.5-4 .5 x 2-2.5~m, 
oblong-ellipsoid. 

Specimens examined: Jamaica (594). 
Illustration : Buddington, A.B. and R.L . Gilbert­

son. Southwest . Nat . 17:418. 1973. 

5. Peniophora byssoides (Pers . ex Fr.) Bres. apud Brink., 
Westf . Prov. - Ver. Jahrsb. 26. 130. 1898; TheZephora 
byssoides Pers. ex Fr., Syst. Mycol. 1: 452. 1821; 
AMPHINEMA BYSSOIDES (Pers. ex Fr.) J. Erikss . , Symb. 
Bo t. Upsal. 16: 111. 1958 . 



435 

Arachnoid, separable, thin; surface very uneven, 
pruinose, cream brown; margin indistinct, irregular, conco­
lorous. Hyphae scant, thin-walled, clamped, 3.5-4 . 5~m in 
diam. Cyst idia 50-73 x 4.5- 5.5um, thick-walled, aculeate, 
clamoed at base, sometimes with 1 or more septa, clamped 
or not . Basidi a 11-13.5 x 5 . 5-6~m. cylindrical··clavate; 4 
th i n sterigmata each ca . 2-3 . 5~m long . Sco res 4.5-6 x 3-5 
~m , globose to subglobose, becoming thick-walled in age. 

Specimens examined: Jamaica (742) . A very common 
fungus throughout the region,many other soecimens examined. 

Illustration : Eriksson, J. and L. Ryvarden . The 
Corticiaceae of orth Europe . Vol. 2 , p .80, fig. 29. 1973. 

6. PENIOPHORA CARNEA (Berk. & Curt.) Cke., Grevi llea 8: 
21 . 1879; Corticium carneum Berk. & Curt., N.Y. Acad . 
1 : 179 . 1898 . 

Waxy , separable when moistened, l30-220~m thick, 
surface pruinose, buff to light gray , large embedded cryst­
alline material visible from above; ma r gin pruinose, 
thinning, indistinct, white. Hyphae aggl utinated, darkly 
pigmented, running parallel to substrate and giving rise t o 
light colored, less agglutinated, thin-walled hyphae 2-5~m 

in diam which form the hymenium; large crystalline masses 
about 110 x 66~m in extent, not associated with cys tidia, 
embedded in context beyond the basal agglutinated layer. 
Cystidia 30-44 x 8.5-l~m, thick-walled, clavate, incrusted 
and embedded; other thin-walled cystidia 56-116 x 7.5-10.5 
~m present, flexuous, and often orotruding beyond the hym­
enium. Basidia not seen. Spor es 5.5 - 14.5 x 3.5-4 .5 ~m . 
subglobose to ellipsoid . 

Specimens examined: Cuba (Earle & Murrill 333 in 
NY); Texas (H .W. Ravenel 78 TYPE inK). 

7 . PENIOPHORA CINEREA (Fr . ) Cke . , Grevillea 8: 21 . 1879; 
Corticium cinereum Fr., Elench. Fung. 1: 221 .. 1828. 

Thin, adnate,waxy, at first i n small round patch­
es, then confluent, gray buff or pink to bluish gray or 
pure gray, 50- lOOum thick; surface finely pruinose; mar~in 

thin, concolor ous or paler. Hyphae compact, difficult to 
distinguish individually, stratose in some specimens, usua­
lly with a narrow basal horizontal zone adjacent to sub­
st r ate . Cystidia 20-40 x 6-12um, distributed throughout the 
context, arising at all levels, embedded or project i ng up 
t o 15um, conical or fusiform, attenuated; young , thin­
wal l ed cystidia slightly or not at al l incrusted; others 
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thick-walled and heavily in crusted with coarse crystals. 
Basidia 12-20 x 4-6~m, clavate; 4 sterigmata each ca. 4~m 
long. Spores 7-9 x 3-3.5~m, allantoid. 

Specimens examined: Grenada (1409, 1468), Dominica 
(1834), St. Lucia (2013), St. Vincent (2046), Jamaica(680). 

8. SUBULICYSTIDIUM COCHLEUM A. Punugu, sp. nov. 

Differt haec species a Subulicystidio 
(Pat . ) Pann . cystidis acicuZaribus obtectis 
subterminaZibus et sporis cochZeatis . 

Fig. 1. 

Zongisporo 
in partibus 

Arachnoid-floccose , easily detached, hispidulose , 
bluish white, thin, ca . 35~m thick ; margin indefinite. Hy­
phae scanty + horizontal , thin-walled, hyaline, sometimes 
suberect and-branched at+ right angles, rough walled beca­
use of incrustations , clamped, 2.5-3.5~m in diam . Cystidia 
60-80~m l ong, acicular, projecting beyond the hymenium ,ere­
ct or bent toward the middle, walls slightly thickened bas­
ally, sometimes slightly inflated and often ensheathed by 
large smooth crystals; enclosed in long acicular crystals 
above the middle, the crystals arranged in a cone-like fas­
hion; the term.inal exposed portion thin-walled, smooth, 
slender, and occasionally with granular contents . Basidi­
oles subglobose, often surrounded by a thin crystalline 
sheath. Basi dia 12.5-17 x 5-6~, developing by elongation 
through the often persis ting crystalline sheath, sometimes 
stipitate; 4 subulate, arcuate sterigmata, each ca . 5~m 
long. Spores 20-27 x 2-3~m , long, slender , the distal end 
folded back or twisted and curved, in which case the length 
is 12-17~m. 

Specimens examined : St . Lucia (1363 TYPE in NO, 
2037), St . Vincent (2059) . 

9. Peniophora cremea (Bres . ) Sacc . & Syd . , Syll. Fung . 
16: 195. 1902; Corticium cremea Bres., Fung. Trid. II. 
63. 1898; PHANEROCHAETE CREMEA (Bres.) Parm. ,Consp. 
Cort . 84. 1968. 

Submembranous, + separable, up to 450um thick; 
surface pale cream , yellow to brownish buff, velutinous, 
often cracking and exposing pale or white context; smooth 
to sometimes grandinioid, margin wide, thinning to almost 
arachnoid. Hyphae loosely interwoven, +erect, thick-wall­
ed , of ten incrusted, hyaline, branching- at± right angles, 
without clamps, 4-7~ m in diam. Hymenium stratose in older 
specimens and of thin-walled, sometimes yellowish hyphae 2-
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Fig. 1. SubuZicys t i di um cochZeum A. Pun ugu .X. Semi- schematic 
drawing of a section of the basidiocarp showing the thin­
walled repent hyphae, cystidia, and basidia. c. Cystidia 
with acicular crystals . B. Basidial development; basidioles 
with persistent crystalline shea th and basidia showi ng thi­
ck walls in the basal portion exposed after the dissolution 
of the incrus t ation in dilute KOH . 
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3~m in diam. Cysti dia 30-90 x 6-12 ~m, often projecting 
up to 35 ~m beyond the hymenium, thin - to thick-walled with 
almost solid apices, cylindr ical , f usiform t o subulate , 
some times with a narrow stipe, not at all t o heavily in­
crusted at the usually obtuse apex , embedded throughout the 
hymenial s tra ta. Basidia 10-15 x 4-6~m, clavate, subclava­
te, or sometimes urniform, often projecting i n fasicles and 
giving the surface an undulating appearance; 4 slender ste­
r t gmata, each ca. 4~m long. Spores 4-6 x 2 -3~m, ellipsoid­
al to cylindrical , fla ttened along one side. 

52. 

Specimens examined: Jamaica ( 759, 626). 
Illustration: Gilbertson, R.L ., L.c ., p. 50,fig. 

10. Peniophora dussi i (Pat. ) Hoehn . & Lits . ,Sitsungeber. K. 
Akad. Wiss. Wien Math . --Nat. Kl. 116: 749 . 190 7; Hypoc­
hnus dussii Pat., Bull. Soc. Myc . France 15: 202 . 1899; 
XENASMA DUSSII (Pat .) Liberta, Mycologia 52: 898. 1960. 

Thi n, 10-20~m thick, white or bluish, fo rming a 
film over the s ubs trate, pruinose and hisp id, easily separ­
able . Hyphae 2-2 .5~m in diam, +parallel to the s ubstrate , 
with clamps, walls fused or gelatinized. Cystidia 55- 100 
x 8-lS)Jm, conical, erect, with seve ral "roots 11

, wi t h thi ck 
l amellate walls enshea thed by delica te hyphae -l~m in diam. 
Basidia 12 - 29 x 5 -7~m , cylindrical to subclavate , with bi­
furcate base, or borne t e rminally wi th a basal clamp, with 
4 arcuate sterigmata each ca. 4.5-5~m long. Spores 7-14 x 
2.5 -3 .5~m , smooth, lunate to falcate . 

Specimens examined: Dominica ( 2774). 
Il l us tration: Liberta, A. E., L. c ., p. 896, fig. 9. 

11. Peniopho Pa f iLamentosa (Berk. & Curt.) Burt aoud Coker, 
J. Elisha Mi t.chell Sci. Soc. 36 : 162 . 1921 ; CoPticium 
fiLamentosum Berk. & Curt., Grevillea 1: 178 . 1873; 
PHANE ROCHAETE FILAMENTOSA (Berk. & Curt.) Parm ., Consp. 
Sys t. Cort. 83. 1968. Fig. 2 . 

Membranous, oellicose , soft or firm, easily separ­
able , 300~350~m thi ck; surface rusty brown , fi nely pruinose , 
sometimes cracking and exposing the darker con t ext; margin 
thi nn i ng, often with mycelial strands . Hyphae loosely in­
t erwoven, hyaline, th ick-walled, +erect, bran chi ng at + 
right angles, wi th thi nne r walls-and narrower diam toward 
the hymenium, without clamps, sometimes i ncrusted in the 
s ubhymenial region, 3-6~m i n diam, with crystal s in the 
context and subhymenium. Cystidia 55-80 ~m long, projecting 
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Fig. Phaneroahaete fi Zamentosa (Berk . & Parm . 
x. semi- schematic drawing of a section through the basidia­
carp. B. Basidia. s. Spores . H. Fasicle of basidioles. c. 
Cystidium. 

IOf-

flavido -aZba Cke . x. Semi- schematic 
of a section of the basidio carp showing the waxy 

context and large i ncrusted cys tidia. C. Cystidia . S. Spores . 
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-lO~m beyond the hymenium, long-cylindrical, with obtuse 
apices, upper 1/2 or 2/3 completely incrusted with large 
hyaline crystals that slowly dissolve in KOH, occasionally 
2-3 septate. Basidia 18-28 x 5-6~m , flexuous, walls thick­
ened toward base; 4 subulate sterigmata each ca. 3-7~m 
long. Spores 4-5 x 2-4~m, subglobose or short-cylindrical, 
flattened on one side, guttulate. 

Specimens examined: Jamaica (1488), Trinidad(l593, 
1727, 1777). 

12. "Peniophora" f~ava (Burt) Rog. & Jacks., 
278. 1943; Coniophora f~va Burt, Ann. 
Gard. 4: 261. 1917. 

Farlowia 1: 
Missouri Bot. 

Dry, separable, ca. 225~m thick; surface pruinose 
and inconspicuously warted, tan to buff yellow. Hyphae 
thick-walled, mostly parallel to the substrate, some in 
denser strands, giving rise to a compact hymenium, clamped, 
infrequently branched and then at± right angles, branches 
erect, thin- walled and narrow, incrusted, 3-5.5~m in diam. 
Cystidia 44- 60 x 6.5-7~m,cylindrical-clavate to ventricose , 
incrusted, walls slightly thickened. Basidia 22-25 x 4-5 
~m, clavate; 4 sterigmata each ca. 3.5 ~m long. Spores 4-6 
X 3-3.5~m (X 10- 4.8 X 3 . 2~m). 

Specimens examined: Jamaica (W.A. & E.L. Murrill 
1089 TYPE in NY and ISOTYPE in FH) . 

13. "Peniophora" fiavido-a~ba Cke. , Grevi llea 8:21. 1879. 
Fig. 3. 

Adnate, waxy, thin, pinkish buff to tan, ca. 700~m 

thick; surface hispid, c racking and ex~osing the paler con­
text; margin thinning, indeterminate, often paler in color. 
Basal hyphae -5~m in diam, horizontal, with slightly thick­
ened walls, giving rise to a densely interwoven intermedi­
ate layer and a compact hymenium of thin-walled hyphae 
without clamps, not inc rusted, 2.5-3~m in diam. Cystidia 
70- 120 x 15-25~m, thick-walled, i ncrusted, tapering at the 
apex, arising from the wide basal hyphae, . tilted at an 
angle or straight, projecting -50~m , or embedded. Basidia 
15-20 x 5-7.5um, clavate, sometimes stipitate, slightly 
projecting; 4 sterigmata each ca. 3-5~m long. Spores 5-
6.5 x 2.5-4~m, slightly flattened on one side, or curved . 

Specimens examined: Jamaica (457), Trinidad (W.L. 
White 80 in FH) . 
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14. Peniophora graciLLima Ell. & Everh. ex Rogs. & Jacks., 
Farlowia 1: 317. 1943; TUBULICRINIS GRACILLIMA (Ell . & 
Everh. ex Rogs. & Jacks.) Donk, Fungus 26: 13. 1956. 

Fig. 4 . 

Adnate, thin, waxy, soft,-85~m thick; surface yel­
lowish buff, even, hispid; margin thinning, indeterminate, 
arachnoid. Basal hyphae 2-3~m in diam, horizontal, thick­
walled, giving rise to cystidia and erect, tightly compact 
hyphae ending in basidia. Cystidia 75-110 x 7-lO~m, pro­
jecting -60~m beyond the hymenium, long- cylindrical with 
birooted bases, with a narrow lumen that often abruptly 
dilates into a bulbous apex, abruptly soluble in ammonia­
cal Congo Red (lyocystidia), slightly amyloid, neck and 
bulbous apex often incrusted. Basidia 15-25 x 4-S~m, flex­
uous. Spores 6-8 x 1.5-2~m. 

Specimens e xamined: Grenada (1368). 

15. Peniophora hiutca Burt, Ann. Missouri Bot . Card. 12: 
272. 1925 (1926); PHANEROCAETE HIULCA (Burt) Welden, 
comb . nov . 

Pelliculose, separable, 500-lOOO~m thick; surface 
smooth, tan to ochraceous, cracked; margin pruinose, thin­
ning, distinct, light tan. Hyphae 3-7~m in diam, i n a den­
se basal layer parallel to the substrate, thick-walled, 
giving rise to erect, densely i nterwoven hyphae branching 
at + right angles, some incrusted, clamped. Cystidia 30-
52 x S .S-9 ~m, thick-walled, lanceolate to clavate, incrust­
ed . Basidia 17-30 x 4.S-5.S~m, clavate; 4 s terigmata. 
Spores 4 . 5-8 x J.S-4~m. 

Specimens examined: Jamaica (I~.A. & E.L. Murrill 
71 TYPE in NY, ISOTYPE in FH). 

Illustration: Liberta , A.E., t . c ., p . 847. fig. 7. 

The spore measurements given here ar e larger than 
those reported by either Burt or Liberta. The spores were 
not abundant and ma y not be long to the specimens examined. 

16. "Peniophora" inflata Burt, Ann. Missouri Bot. Ga rd. 12: 
267. 1925 (1926), vide Liberta , Mycologia 60: 855. 54. 
1968 . 

l~axy, membranous, separable, 125-350~m thick; sur­
face smooth to inconspicuously warted, pale yellow, crack­
ing and peeling from the substrate; margin pruinose t o a r­

·achnoid,·thinning, indeterminate, white. Hyphae loosely 
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rol-l-

Fig. 4. TubuliaPinis graaillima (Ellis & Everh. ex Rogs & 
Jacks . ) Donk. X. Semi- schematic drawing of a section of the 
basidiocarp showing waxy context and incrusted lyocystidia. 
H. Young cystidia developing from thin-walled hyphae. C. 
Mature lyocystidia with and without incrustation . B. Flex­
uous basidiole and basidium . S . Spores . 
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interwoven, thin-waiied, ciamoed, hyaline, 1.5-4.5~m in 
diam, lateral branches 12-25 x 2-3 . 5~m, with terminal and 
median inflations often incrusted with + parallel cryst­
als; hymenium a thick layer of sometimes pseudoparenchym­
atous clamped hyphae. Cystidia 27-43 x 4.5-5.5um, thick­
walled, cylindrical, often slightly pointed at apex, in­
crusted, originating throughout the hymenium . Basidia 11-
14 x 3-4~m, clavate; 4 sterigmata needle-like and each ca. 
2-3~m long. Spores 3 . 5-4.5 x 1.5-3~m. 

Specimens examined: Jamaica (W.A . & E.L. Murrill 4 
TYPE in NY, ISOTYPE in FH). 

Illustration: Liberta, A.E., Z.c ., p. 853. fig.28. 

17. Peniophora Zongispora (Pat.) Hoehn., Ann. Mycol . 3:235. 
1905; Hypochnus Zongisporus Pat., J. Bot . 8:221. 1894; 
SUBULICYSTIDIUM LONGISPORUM (Pat .) Parm. , Consp. Syst. 
Cort. 121. 1968 . Fig. 5. 

Thin, arachnoid-floccose to membranous, 30-100~m 

thick, white then bluish gray or yellowish; surface pube­
scent to pilose, often discontinuous; margin thinning , 
arachnoid, concolorous. Hyphae interwoven , a few horizon­
tal at the base, the remainder e rect , thin-walled , clamped, 
hyaline, branching± a t right angles without any relation 
to septa, often rough-walled, 2 - 3~m in diam. Cystidia 37-83 
x 2-6 ~m. acicular, emergent -45~m beyond hymenium, base 
slightly flattened and often clamped, walls l-1.5~m thick, 
incrusted with small orthorhomboidal crystals distributed 
in± longitudinal rows, lumen narrow, apex pointed, obli­
que, or bi f urcate. Basidia 9-13 x 4-6 ~ m, suburniform, 
sometimes stipitate, frequently clamped at base; with 4 
subulate, arcuate sterigmata , each 3- 4~m long. Spores 8- 15 
x 2- 3~m. cylindrical to suballantoi d, guttulate. 

Specimens examined: Jamaica (598, 757, 905, 949), 
Dominica (1906, 1925). 

18. ''Peniophora" Zudoviciana Burt, Ann. Missouri Bot. Gard. 
12: 224. 1925 (1926). 

Peniophora fZammea Burt, Ann. Missouri Bot. Card. 12 : 
252. 1925. (teste Rogs . & Jacks.,Farlowia 1:316 . 1943) . 

Waxy, separable when moistened, 90-200um thi ck, 
yellow buff to orange, of ten turns red with KOH solution; 
surface minutely hisp i d to pruinose , uneven but gene rally 
not cracked; margin thinning but distinct, i rregular, 
white. Context white and hymenium yellow, of agglutin-
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top. 

Fig. 5 . SubuZicystidium Zongisporum (Pat.) Parm. x. Semi­
schematic drawing of a section through the b asidiocarp 
s howing r epent hyphae, acicular cys t idia 1 and basi dia . c. 
Cystidia. B. Basidial development. S . ~pores . 
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ated thin- to slightly thick-walled clamped, in crusted, 
hyphae, 2-3~m in diam; hymenium heavily incrusted, with 
some incrustations brown and dissolving in KOH and pro­
ducing a red color . Cystidia 45-60 x 5.5-13 .5um, thin­
walled, heavily incrusted and obclavate, or unincrusted 
and ~yphoid . Basidia 20- 22 x 4.5um, clavate; 4 slender 
sterigmata each ca. 1 . 5-3~m long. Spores 4.5-6 x 2-3um. 

Specimens examined: St. Lucia (1898); Jamaica 
(597, 776); Louisiana (A.B. Langlois 1919, TYPE in FH) . 

19. Peniophora phosphores cens Burt,Ann. Missouri Bot . Gard . 
12: 273 . 1925 (1926);PHANEROCHAETE PHOSPHORESCENS(Burt) 
Welden, comb . nov. 

Waxy, separable, 350- 600um thick; surface prui­
nose with some warts, dark brownish red to brownish orange; 
margin waxy, fimbri a te, thinning, distinct, pale oran ge . 
Basal hyphae 2- 7um in diam,loosely interw0ven,thick-wal l ed, 
branching at+ right angles, without clamps; hymenium sub­
tended by a layer of compact± parallel hyphae, of aggluti­
nated, thin- walled hyphae without clamps and variously 
branched, 2-3um in diam. Cystidia 74-151 x 12- 20um, thick­
walled, obclavate to cylindrical, incrusted, embedded i n 
the lower reaches of the hymenium. Basidia 20-28 x 5.5-Gum , 
cylindrical to clavate, sometimes constricted in the mid­
dle; 4 slender sterigmata each ca. 3 . 5-5~m long. Spores 
4. 5- 5 . 5 x 3.5-4.5um. 

Specimens examined : Jamaica (A.E. Wright 1909 
TYPE in FH) . 

Illustrati on: Liberta,A.E . , Z. c. , p.848, fig. 21. 

20. Peniophora piZiseta Burt, Ann . Missouri Bot. Gard. 12 : 
242 . 1925 (1926); HYPHODEID!A PILISETA (Burt) Li berta, 
Mycologia 60: 835 . 1968. 

Thin, membranous, 100- 120um thick , + separable; 
surface c ream colored, finely prui nose, cracking slightly ; 
margin thinning, arachnoid . Bas a l hyphae + paralle l to 
substrate, clamped, ca. 3um in diam; intermediate , hyphae 
thin-walled, loosely arranged, clamped, 2- 3um in diam. 
Cystidia 20- 31 x 7.5-llum, aris i ng within context, in­
crusted, + cylindrical, obtuse . Basidia 20- 25 x 5-Bum , 
stipitatei 4 slender sterigmata each ca. 2um long. Spores 
9- 12 x 4-5um, flattened or slightly curved on one side, 
1- 2 guttulate. 
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Specimens examined : Jamaica(TYPE in ~issouri Bot. 
Gard. Herb . 63243 in BPI). 

Illustration: Liberta, A. E., Z.c., p. 836, fig .8. 

21. "Peniopho:ra" :raveneUi Cke., Grevillea 8:21.1879 . Fig.6. 

Adnate,separable,waxy,300pm thick; surface finely 
pruinose or smooth, pinkish buff, cracking slightly; margin 
thinning, membranous. Basal hyphae erect, compact, pseudo­
parenchymatous, ca . 3pm in diam. Cystidia 30- 45 x 12-20~m, 
abundant,distributed in close tiers throughout the basidia­
carp, conical, broad at base, heavily incrusted with coarse 
granules, those of hymenium up to 15~m i n diam. Basiqia ca. 
15 x 5~m, subclavate with a slight median constriction; 4 
slender sterigmata each ca. 4.5pm long. Spores 4-5 x 2-3~m. 

SRecimens examined : Jamaica (600); South Carolina 
(Fungi Car . Exs . 2: 39 TYPE in BPI), 

22. "Peniopho:ra" roumegueri.i (Bres.) Burt, Ann. Missouri 
Bot. Gard. 12: 270. 1925 (1926); Co:rticium roumegueri.i 
Bres. Fungi Trid. 2 : 36, 1892. Fig. 7. 

Adnate, waxy, separable, 750~m thick; surface 
pruinose to hispid, some times grandinioid, often cracking 
and exposing the subiculum in the fissures, white, grayish 
buff, cream buf f , yellow, or pinkish buff; margin thinning, 
i ndefinite , concolorous, sometimes paler . Hyphae thin­
walled, agglutina ted,+ pseudoparenchymatous, +erect ex­
cept in basal horizontal layer which is not al~;ys present, 
2 - 3~m in diam. Cystidia 40-85 x 8-20~ m, abundant, scat­
tered in every strata and tier except zone adjacent to sub­
strate , heavily i ncrusted , conical, tapering to acute apic­
es , protruding ones long; hymenium zonate in some speci­
mens. Basidia 15-25 x 3-5.5~m, cylindrical or with slight 
median constriction, or subulate. Spores 5-6 x 3- 4pm, flat ­
tened on one side. 

Specimens examined:J amaica(546 , 630 , 1027, 1267); 
Grenada (1401). 

23 . "Peniophoro" sacchari. Burt, Ann. 
12: 328 . 1925 (1926). 

Missouri Bot. Gard. 
Fig. 8. 

Membranous, thin, adnate, 20-l40pm thick ; surface 
brownish yellow wi th a darker center, cracking i nto small 
irregular a reas showing a concolorous subiculum, smooth o r 
finely pruin ose; margin arachnoid , thinning, sometimes t his 
thin zone quite extensive , discontinuous or lacunose, 
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c 

0 

Fie. 6 . "Peniophora" raveneUi Cke . x. Semi-schematic draw­
ing of a section through the basidiocarp showing the waxy 
content and numerous cystidia. C. Incrusted cystidia. B. 
Basidial deve l opment . S . Spore. 
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Fig . 7. "Peniophora" roumeguel"ii (Bres.) Burt. C. Cystidia. 
B. Basidial development. S. Spo res. 



Fig. 8 . "Peniophora" sacchari. Burt. c. 
Thick- walled cylindrical , non- sept ate 
cystidia. B. Basidial development. S . 
Spores. 

Fi g . 9 . Phane~chate eptocystidia 
(Bur t ). Welden X. Semi- schematic drawing 
section through the basidiocarp showing the 
hyphae and emergent and incrusted cystidia . 
ole and basidia with spores. S. Spores . 

449 
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cream colored. Basal ~yphae horizontal with ±erect, loose­
ly arran ged, thin- or slightly thick- walled, occasionally 
clamped, 3~4~m in diam . Cystidia 35- 60 x llum, not incrus ­
ted, slightly thick-walled , ± cylindri cal, tapering to a 
pointed or obtuse apex, projecting - !Sum beyond hymenium. 
Spores 6- 8 x 3-4~m, slightly depressed on one side, a few 
embedded in the context. 

Specimens examined: Puerto Rico, (TYPE 
Bot. Card. Herb . 11787 in BPI). 

Missouri 

24. Peniopho~a eambuci (Pers. ex Fr.) Burt, Ann. Missouri 
Bot. Card. 12: 233 . 1925 (1926);Corticium eambuci Pers. 
ex Fr., Epicr.S6S.l838;ROCERSELLA SAMBUCI (Pers:ex Fr.) 
Liberta, Can. J. Bot . 56: 1781. 1978 . 

Adnate, thin, -300um thick; surface continuous, 
white to cream color, pruinose, grandinioid; margin thin­
ning. Hyphae± erect, somewhat loosely interwoven , thin­
walled, often with 3 branches at a septum, clamped, incrus­
t ed, 2 . S-3 . 5~m in diam. Cystidia 28-4S x 3-S ~m, fusiform or 
subulate , tapering or capitate, smooth or i ncrusted with 
fine granules, project i ng -35~m beyond the hymenium. Basidia 
lS-26 X s-s. Sum' suburniform; 4 slender sterigmata . Spores 
S-6 x 3- 4um. 

Specimens examined: Dominica (1908). 

2S . Peniophora septoayetidia Burt , Ann. Missouri Bot. 
Card . 12: 260 . 192S (1926);PHANEROCHAETE SEPTOCYSTIDIA 
(Burt) J. Erikss . & Ryv., The Corticiaceae of North 
Europe . Vol. 3, p . · 1021. 1978. Fig.9. 

Membranous, separable, 400um thick; surface some­
times discontinuous and widely cracking into small irregu­
lar areas exposing the floccose subiculum, sulfur yellow 
with reddish brown tints because of pigmented cystidial 
incrustrations, slightly hispid; margin thinning, floccose 
with distinct hypha! threads . Basal hyphae ·thick-walled , 
coarse, distinct, wi thout clamps, incrusted wi th short fla­
ttened crystals; upper hyphae compact, thin-walled , erect, 
difficult to distinguish individually, often 3 branches at 
a septum. Cystidia 60- 130 x 9-llum , septate , incrusted with 
large pigmented granules,arising as thick-walled hyphae and 
projecting - 40um beyond the hymenium; 4 slender sterigmata 
each 4-Sum l ong . Spores 4.S- 7 x 2-3um , allantoid . 

Specimens examined: Jamaica (TYPE Missouri Bot. 
Card. Herb. 61492 in BPI) . 
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26 . "Peniophora" similis (Berk. & Curt.) Massee, J . Linn. 
Soc. Bot . 25 : 147 . 1889; Corticium simiLe Berk. & Curt., 
J. Linn. Soc . Bot . 10: 337. 1868. 

Membranous, separable, lOOO~m thick ; surface prui­
nose to smooth in thicker specimens, dirty white to pale 
tan; margin arachnoid to pruinose, thinning, indistinct, 
off-white. Basal hyphae densely interwoven, ± parallel to 
substrate, turning erect and forming a large zone beneath 
the hymenium, rarely clamped, some thick-walled, 2-4 . 5~m i n 
diarn; subhymenium ± pseudoparenchymatous and some times in­
crusted.Cystidia 20-44 x 5 . 5- 8~m, somewhat clavate, arising 
from thick-walled hyphae, incrusted. Basidia 17 . 5- 21 x 4-5 
~m ; 4 stout sterigmata each ca. 5 x 1 . 5~m. Spores 3- 4.5 x 
2- 3~m. 

Specimens examined : Cuba (C. Wright 543 ISOTYPE 
in FH, Earle & Murrill 42, 303 in NY) . 

27. Peniophora subaLutacea (J<arst.) Hoehn . & Lits., Sitzun­
gsber.Kaiserl. Acad. Wiss., Math . - Naturwiss. Cl. ,Abt.l. 
115:1601.1906;Corticium subaLutaceum Karst., Meddeland. 
Soc. Fauna Fl . Fenn.9: 65.1883; HYPHODONTIA SUBALUTACEA 
(Karst.) J. Erikss., Symb. Bot. Upsal. 16: 104. 1958. 

Thin, pelliculose, 150~m thick; surface straw- buff 
to yellowish buff, sometimes discontinuous ; margin indefi­
nite, thinning, arachnoid-floccose. Hyphae unincrus ted, 
with slightly thickened walls, coarse, branched at wide an­
gles, clamped at most septa, profusely branched i n upper 
parts and often with 3 branches at a septum, 2-4pm in diam. 
Cystidia 70-120 x 5- 8~m neither incrusted nor septate, 
thick-walled and tubular with the lumen widening toward ob­
tuse apex, originating from basal hyphae and projecting - 40 
~m beyond the hymenium. Basidia 12- 20 x 4 . 5-5 .5~m. with a 
slight median constriction; 4 slender sterigmata. Spores 
7- 9 x 1.5-2~m. allantoid. 

Specimens examined: Jamaica (981) . 
Illustration: Eriksson, J. and L. Ryvarden, The 

Corticiaceae of North Europe . Fungiflora, Oslo, Norway, 
Vol. 4. p . 674, Fig. 330. ' 1976. 

28. Peniophora tenuis (Pat.) Massee, J . Linn. Soc. Bot.25: 
149 . 1889 . Corticium tenue Pat., Rev.Mycol.(Paris)7: 
152. 1885; HYPHODERMA TENUIS (Pat . ) Donk, Fungus 27: 
15 . 1957. 
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Adnate, separable when moist, 50-l20~m t hick;s ur­
face smooth to pruinose, buff-tan to buff- white; margin 
pruinose, thinning, i ndistinct, pale tan . Hyphae loosely 
arranged, thick-walled, clamped, branching variously, 2-5~m 
in diam. Cystidia 71- 115 x l3~m, thin- to sligh tly thick­
walled, obclavate to fusiform. Stephanocysts 9 x lO~m, glo­
bose. Basidia 20-33 x 7-B~m, clavate with narrow base, sub­
tended by a clamp; 4 slender sterigmata each ca. 3- 3.5~m 
long. Spores 8-10 x 4.5-5~m, guttulate. 

Specimens examined: Jamaica (Murrill & Harris 
1053 in FH) . For a discussion of this taxon see Rogers & 
Jackson, Farlowia 1: 322. 1943 and J. Eriksson and L. Ry­
varden, The Corticiaceae of North Eu r ope 3: 505 . 1915, as 
H. praet enni ssum (Karst.) J. Erikss. & Strid . 

29. PENIOPHORA VERSICOLOR (Bres.) Sacc . & Syd . apud Sacc., 
Syll. Fung. 16 : 193. 1902; Corticium versicolor Bres., 
Fungi Trid. 2: 61 . 1892. 

Adnate, waxy, 60-lOO ~m thick;su r face finely prui­
nose, near rose gray, sligh tly cracking; margin thinning, 
paler in color, or rusty. Hyphae+ erect, loosely interwo­
ven , thick-walled, pigmented, giving rise to cystidia and 
to thin-walled hyphae which bear the basidia, 4 - 5~m in 
diam. Cystidia 30-50 x 8-l2~m, stipitate, embedded or pro­
jecting -lS~m beyond the hymenium, the portion below the 
incrustation with yellow or brown walls . Basidia 20 - 25 
x 4-4.5~m, clavate or subclavate, arising from thin-wall­
ed hyphae; 4 slender sterigmata, each ca . 5~m long . Spores 
9 x 3.5-4~m, slightly flattened on one side. 

Specimens examined : Jamaica (499). 
The only specimen studied fits well with the des­

cription and drawings given by Eriksson, Sym . Bot . Ups . lO: 
176. 1950. 

30 . PENIOPHORA VERSIFORMIS (Berk. & Curt.) Bourd. & Galz . , 
Hym. de France 327. 1928; Stereum versiforme Berk. 
& Curt., Grevillea 1 : 164 . 1873. 

Effused to eff uso-reflexed, easily separable, or ad­
nate, at first orbicular then spreading and becoming 
confluent, ca. 200-300~m thick; surf ace velutinous, zon ate, 
Natal Brown, sometimes cracking, the curved hymenial sur­
face often blackish; margin indefinite . Hyphae thick-wal­
led, clamped, brown, + horizontal next to substrate then 
r ising obliquely towa~d hymenium; intermediate zone + 
loosely ar ranged and intermingled with thin-walled hyphae 
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3-3.5~m in diam which give rise to basidia . Dendrophyses 
1.5-2~m in diam, numerous, yellow brown, their bushy tips 
emergent beyond hymenium. Cystidia 35-70 x 18-25~m heavily 
incrusted, embedded or proj e cting beyond hymenium, confin­
ed to a single layer and mixed with basidia and dendrophy­
ses. Basidia ca. 20 x 5 ~m; 4 slender sterigmata . Spores 6-
8 x 2. 5-3~m, allantoid. 

Specimens examined: Jamaica (Powell 830 in NO). 

DOUBTFUL RECORDS 

1. Peniophora ci t Pine t ta (Berk . & Curt.) Burt, Ann. Miss­
ouri Bot . Card. 12: 327. 1925 (1926); Corticium citPi­
nettum Berk. & Curt. , J. Linn. Soc. Bot. 10:336 . 1868. 

The TYPE from Cuba (C. Wright 844 in Curtis Herb. 
in FH) and a Jamaican collection (Earle & Murrill 42 7 in FH 
& NY) are sterile. Other known Cuban material (Earle & Mu­
rrill 381 in FH and 427 in FH & NY) is also sterile. Whit­
e's material from Cuba (W . L. White 880 in FH) is fertile.It 
is membranous, ca. lOO~m thick, light clay colored, with 
a fibrillose rhizomorphic margin. The cystidia are 23-25 x 
5-6~m and resemble the basidioles. The basidia are 25-32 x 
4.5-6~m, subclavate and have 4 thin ste rigma ta, each ca . 3 
-4.5~m long . The non- amyloid, smooth, ellipsoid spores are 
4. 5-5 . 5 x 2-3~m . 

2. Peniopho;•a gaZachma Bres. , Hedwigia 35: 200 . 1896. 

The TYPE from Brazil (A. Maller in FH) is sterile . 
None of the West Indian material resembles the type . The 
Murrills ' collections (Murrill & Murrill 33, 721 in NY) 
from Jamaica are the same taxon and dif fer from the Puerto 
Rican material (Stevenson 2985 in BPI). Only one of these 
is peniophoroid . 

3. Peniophora inconspicua (Berk . & Curt.) Massee, J. Linn. 
Soc. Bot . 25: 149 . 1889; Corticium inconspicuum Berk & 
Curt., J. Linn . Soc. Bot. 10: 336 . 1868. 

The ISOTYPE from Cuba (C. Wright 841 in FH) is 
sterile and constitues the only report of this taxon from 
the West Indies. 
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4. Peniophora mutata (Peck) Bourd . & Galz,, Bull. Soc. 
MycoL France 28:399. 1913; Corticiun mutatun Peck.,N.Y. 
State Mus. Rep. 43: 67, 1890;HYFHODONTIA MUTATUM (Peck) 
Donk, Fungus 27: 15. 1957. 

The material upon which the West Indian report is 
based (Grenada: W.G. Farlow 4 in FH) is sterile . 

5. Peni ophora pruinata (Berk. & Curt.) Burt, Ann. Missouri 
Bot. Gard. 12: 340. 1925 (1926);Stereun pruinatun Berk. 
& Curt., J. Linn. Soc . Bot. 10: 332. 1868. 

All of the West Indian material (Cuba: c. Wright 
193 ISOTYPE in FH, W.L. White 601 in FH, and Earle & Mur­
rill 516 in NY) is sterile . 

6. Peniophora seymouriana Burt, Ann . Missouri Bot. Gard. 
12: 337. 1925 (1926). 

The Cuban material (Missouri Bot . Gard. Herb. 554-
95 in BPI, PARATYPE) lacks spores. According to Liberta 
~ycologia 60 : 842. 1968) holotypic and paratypic mate rial 
are of two different taxa; the former probably a member of 
P. cinerea group, the latter P. versi f ormis group. 

7. Peniophora tephra (Berk. & Curt.) Cke., Grevillea 8:20. 
1879; Corticium tephrum Berk. & Curt., J. Linn . Soc . Bot. 
25: 143. 1889. 

All West Indian material examined (Cuba: C. Wright 
193 ISOTYPE in FH, Earle & Murrill 143 in NY) was sterile. 

Note on Authorshi p and Support.Po r tions of this report were 
used by A. Punugu and M.T. Dunn as partial fulfillment of 
the requirements for the Master of Science degree in the 
Graduate School of Tulane University. The drawings are tho­
se of A. Punugu . Pertinent parts from the theses were abst­
racted by A.L . Welden, who also redesigned the keys and fi­
gures. The collecting of specimens upon which this paper 
is based was made possible by a grant (1960-63) to A. L. Wel­
den from the National Science Foundation. 
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TWO NEW SPECIES OF CERCOSPORA 

R. C. Rajak 

Phytopathological Laboratory, Department of Botany 
Cove. Scie nce College, Jabalpu r - 482 001 (M.P.), lndh 

ABSTRACT 

Cercospora penta'Sil Rajak and C. amaryllicola 
Rajak from the living l eaves of Pentas lanceola­
!.!. and Amarylli s belladona respectively, are 
described and illustrated here. 

INTRODUCTION 

During a survey o f phytopathogenic 
around Jabalpur, the author has collected many 
of which two are new to science and described 
here. 

TAXONOMIC PART 

Cercospor a pent asii sp. nov. (Fig. I) 

fungi In and 
Cercosporae out 
and il l ustrated 

Coloniae effusae, griseae ve l albae. Hypostromata olive­
ceo brunnea, mlnuta, 15-30 ~o~m lata. Con l diophora fasclcu l a t a, 
6-12 conidiophora per fasciculata, multiseptata, olivacea brunnea 
vel brunnea, apicem versus pallidiores, nonramosa, simplicia, 
recta vel flexuosa, geniculata, cicatrice em inente ad antice vel 
conidiis, 72-350 X 5-8.5 lJm. Conidia hyalina, latus infra-fas t igia­
ta sursum, filiformes , recta vel curvata. 8-28 septata, ad basim 
truncata, apicem rotundata, di s tincta ad basim cicatricc, acro­
pleurogena 1 60-175 X 4- 6 ~ m. 

In foliis viventibus Pentate lanceolata {Forsk . ) K. 
Schum., College garden, Jabalpur , January 1978, Leg. R. C. Rajak. 

Typus positus in herb . IMI s ubnum'ero 225291. 

Infec t ion spots amphigenous, elongated to irregular, 
2-6 em., greyish broWn, margin brownish black, rarely coalescing. 

Colonies effuse, greyish to dull white. Stroma oliva­
ceous brown, composed of few cel ls, 15-30 ~m wide. Conid iophores 
fasciculate, in fascicles of 6-1 2, multiseptate, olivaceous brown, 
lighter at the apex, unbranched, simple, straight or f lexuous, 
genicu late, with prominent scar of attachment to conidia, 72-350 
X 5-8 ~ m. Conidia h ya line , broader below and tapering above, 
f iliform, straight or curved, 8-28 septate, base truncate, apica l 
ends rounded, distinct scar at base, acropleurogenous, 60-175 
X 4-6 ~m. 

On t he l iving leaves of Pentas lanceolata (Forsk.) 
K. Schum .', College garden, Jabalpur, January 1978, Leg. R , C. 
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FIGURE 1. Cer cospor a pen t asi i . Con i d i a and conid iophores . 
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Rajak. 
The t ype specimen has been deposited in the herbarium 

IMI No. 225291. 

There is no r epor t of any Cercos pora parasitizing 
Pentas. It is, therefore, being described here as a new species, 
~asi i, named after the host plan t . 

Cercospora amaryllicola sp. nov . (F ig. 2) 

Coloniae e ffu sae, griseo nigrae, amphlgen ae. Hypostroma­
ta fu sco bru nnea vel g ri seo n igra, bu lbi formae , pseudoparenchyma­
tica, 64-1 12 ~m l ata . Conidiophore fasciculate, 6- 15 conidiophore 
per fasc i cul a ta, multiseptat a , olivacea brunnea vel brunnea, 
apicem versu s pallidiores, · nonramosa , simplicia, recta ve l curva­
ta , genicu l ata, c icatrice em i nente ad antice ve l conid i i s, 224-
6'0 X 5- 7 ).lm. Con i dia hyalina, l a tus infra-fast igiata sursum, 
filiformes, recta vel flexuosa , 6-25 septata, a d basim conicotrunca­
ta, apicem subacu ta vel acuta, distincta ad ba s im c icat rice, 
acropleur-ogena, 72-450 X 4-6.5 pm. 

In folils viventibus Amarylli be ll adona Linn., Tagor e 
garden, Jabalpur , January 1978, Leg. R . C. Rajak. 

Typus positus in herb. IM I subnumero 225290. 

Die-back of foliage was observed. Infection star- ted 
from tips and ex tended downwar-ds. Lesions olivaceous br-own to 
greyish brown, hado not distinct. 

Colonies effuse, g r eyish black, 
dark brown to greyish black, bulbous, 
64- 11 2 ~o~ m wide. Conidiophores fascicu la te, 

amphigenous. Stromata 
pseudoparenchyma tous, 
in fascic i les of 6-15, 

64- 11 2 1-1m wide. Con idiophores f .;a scicu l a te, in fa scic l es of 6-15, 
multi sept a tc, o l ivaceous br-own to br"own, lighter at apex, simple, 
s t raight Or" flexuous , genicu la te , with prominen t scar of attachment 
to conidia, 224-640 X 5-7 1-1m . Conidia hyaline, broader be low 
and taperin g above, filiform, s traight or c ur-ved, 6- 25 sep ta te, 
base conico-truncate, subacute to acute, distinct scar at the 
base , acropleurogenous , 72- 450 X 4- G. S p m . 

On the living lea ves of Amaryllis be ll adona Linn., 
Tagore garden, Jaba lpur, January 1978, Leg. R. C. Rajak. 

The t ype specimen has been deposited in the herbarium 
IMI No . 225290 . 

As f ar as known , there is no report of any Cercospora 
parasitizing Amaryllis. It is, therefore, be i ng descr1bed here 
as a new species, C. amaryllico l a, named after the host p l ant. 
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FIGURE 2. Cercospora amaryllicola. Conidia a nd conidiophores. 
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MOLLISIA IN MACARONESIA : 

AN EXERCISE IN FRUSTRATION 

MARK A. GREEN LE~F* and RICHARD P . KORF ** 

Plant Pathology Herbarium 
Cornell University, Ithaca, NY 14853 USA 

ABSTRACT 

Twen ty-seven tl!lx.e. assumed to be of specific r.ank end refe r.e.ble to the 
genus Molllsle { Oi scomycetes: Helo tla le:s, Derml!lteo!!lceae) were delimited among 
coiiKtions from the Canary !stands and Made ira. Since there Is no compre­
hensive monograph of the genus, en attempt at species l dent l flcl!ltlon wos 
mode by compering sec tions o f these Maco.roneslon collec t ions wi th collec­
tion s Issued I n Europel!ln exs i ccatl. In no case was a mt~~tch found with 
ony of these prev iously Identified, publ ished co ll ec tion s . Compar isons were 
also made wllh 6 specimens collected a nd identified by Denn is from another 
M,acaroneslen !stand erchlpelago, the Azores . Three of our taxa appeer 
to f i t Denni s's concepts of described s pecies . One of the collect ions from 
Madeira differs from eny known s pec ies of the genus In having ascospores 
wh ich ere dextrinold when mounted In iod ine solutions; In culture It produ­
ces an a nemorph c lose to Phialophora verrueosa, and the holomorph Is de­
scribed here o s o new species, Moil lslo de.JCirlnosporo. lllus trotions o f olt 
27 taxa are provided, 23 o f which are merely ci ted as "texonomlc species" 
A, B, etc. 

Species identif i cation in gener a of the Helotia les 
in which recent monographs are not available can be 
t ime-consum i ng and often unproduct ive work . One of 
th e larges t genera of the Helotiales lacking an y kind 
of compr ehensive treatmen t is Mollisia (Fr.) Karst . , 
even in the sense that excludeSth'eSubiculate form s 
(Tapesia), the multi septate-spored fo r ms (Niptera), 
and the er u mpent forms (Pyrenopez i za) that a;::eonly 
doubtfu II y worthy of recogni lion as separate genera. 
The junior author has (and suspect s mos t of hi s co l ­
l eagues who co ll ect Di scomycetes i n earnes t also ha ve ) 
hundreds of collec t ions in his herbarium identified 
only to "Mol li s i a sp.," ever hopeful that a major mono­
graph win-apj;ear that wi II allow identification of 
these co ll ections to species. 

* Undergraduate Resea r c h St uden t . Presenl 
Che sapeak e St . NW, Washington, DC 200 16. 

*'' Pr ofessor of ~lyco logy. 

address : 4306 
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The j unior author has in preparation a preliminary 
Oiscomyce te Flora of Macaronesia, based on co ll ec tion s 
which he and colleagues have made in three, successive, 
month- long expedit i ons to the Canaries , the Madeiras, 
a nd the Azores, toge ther with a s tud y of all a va ilable 
col lec ti on s which have formed li terature report s from 
an y of the Macarones ian i s l ands. Other co ll ections 
from colleagues who have collected in these i s land 
groups were al so so licited and examined. 

How to proceed wi th species ident i fication of Maca ro­
nesia n collection s of Molli s ia was gi ven much thought. 
As a firs t s tep, a ll coll ec tions were exa mined under 
the I ight microscope (often u si ng phase mi c roscop y ) 
from freezing-microtome sec tions (and squa sh mounts, 
wher e a ppropriate ) . Sa l i ent features of a pothecia l s truc­
ture, including measurements of all appropriate micro­
a natomical s truc tures , were made. These stud ies permit­
ted u s to delimit 27 taxa whi c h we feel ma y b e worthy 
of spec i es rank. Ma n y of th e tax a were represented 
b y s ingle co ll ect ions, o thers b y many collections. For 
each o f the ta x a the sen ior author prepared il l ustra­
tions of th e apothec ium in median vertical sect ion, 
and iII u s tra t ion s of the asci and ascospores (FIGS. 
1- 27). For one species , d escribed below as new , and 
for which pure cultures had been obtained , il l ust r a­
tions were a I so prepared of its Phialophora anamorph 
(FIG. 1). 

Sec tions were then made of all ava i l able publi sh ed 
exsicca ti of Molli s i a from European se ts in thi s herbar­
ium (CUP) f or compari son of these with our Maca rones i ­
an co l lec tion s . These included what one might expect 
to be the commones t spec i es one would encounter , Mol l i­
sia ci n er ea, M. me lal euca, M. me laleucoides, etc. Since 
sever a I spec ies of the genus had been reported by 
Denni s e t al. (1977) from the A zores, s i x collections 
sent on loa n from Kew we r e also sec tioned and given 
comp a r ative examination . 

Our r esults were both unex pected and di shea rt ening: 
not a si ngl e pub I i sh ed exsicca tum matched any of our 
27 purported species su fficientl y to warrant assuming 
they represented th e same ta xon. Wh i le it i s clear 
th a t the Maca rones i a n Oi scomyce te flora ma y be expec­
ted to d iffer from t he European flora which we sampl ed 
b y choosing European exs icca ti, we had expec ted to 
find some cor r el ation at lea s t. (The h i gher plant flora 
is sa id to ha ve more than SO% of its speci es endemic 
in Maca r ones ia.) Ou r r esu l ts with the 6 co ll ection s 



Fig. 1 . Molli s ia dex trinospora. Vertical section of apo­
thecium x 500, 3 ascospores, ascus x 1000; phiali des 
and phialoconidia of Phialophora in culture x 1000. 
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that Dennis had collec t ed in the Azores were somewhat 
more encouraging. Hi s co l lec ti o n (CUP-MM 1697) identi­
fied as Moll i s ia melaleuca did not fit any of our collec­
t ion s . B0i110fthe collections he identified as M . vento­
sa (CUP- MM 1683, 1684) have 3- sep tate ascospo r es so 
that we woul d have excluded them and t r eated them 
as r epresent a ti ves of Niptera ( but we do not f ee l that 
the two co ll ec ti on s are conspecific). Denni s's co ll ection 
identified as M . !a li ens (CUP-MM 1696) matches one 
of our taxa, a nd another ident if i ed as M . ci n erea (CUP­
MM 1695) matches a no ther of our taxa-:-A thi rd match 
is w i th what Dennis has iden tifi ed as M. trabincola 
(CUP- MM 1698) , but bo th his co ll ection and the three 
of ours that seem to match differ so w ide l y from the 
origina l diagnosis ( Rehm, 1891) that we f eel thi s can­
no t be th e correc t name for our taxon. 

On e of our co ll ec ti ons from Made ira d iffer s sign ifi­
ca ntl y from any species of the genus known to us: 
its a scospores a r e dextr i noid when mounted in iodine 
so luti o n (Melzer' s Reagen t). The reaction was n o ted 
at the t ime the co ll ec tion was exami ned in the field 
laboratory, and thi s prompted th e j unior author to 
obtai n pure cu ltures at that time from ascospores shot 
onto agar . These y ie lded a spec i es of Ph i alophor a, 
whi ch ha s been identif i ed for us by Or . W. Gams, Cen­
traalbureau voor Schimmelcultures, Ba arn, as close 
to P. verrucosa Medlar, but differi n g from that species 
in having less f laring cel larettes and of ten longer 
phia l ides. The Madeira n collection i s descr ibed here 
a s a new spec ies, Mollisia dextrinospora Korf. The 
a namorph , a member--o-f--the Phialophora fa s t igiata 
g r oup (Schol-5chwarz, 1970) is not separatel y named. 

Mollisia dext r i nospora Korf , sp. nov . (F IG. 1) 

Apothecia 0 . 3-l . Omm diam. , d i s persa vel gregaria, a liquando 
confluentia, appl anata, lrans luce nti a , g ri sea . Exc ipulum 
e lexcu ra g l ob ul osa compositum, ce llulis brunne i s , IJ-
20~m diam . Asc i 44-55x2 . 9-3 . 7(-4 . 4)~m, c l avat i, 8- s po ri, 
s ine un co , po ro J- . Ascosporae hya 1 inae , ovoideae, biSeria­
tae, bi~uttulatae, in so lul ione i odi dextrino ideae, (3 . 7-) 
4 . 4-5 . 9(-6 .6 )x2 . 6- 2 .9~m . P;oraphyses filifo rmes. Status ana­
morphosis : Ph i alopho ra. 

HOLOTYPE: On deca yed wood of mimosa (Acacia sp. ), 
1. 5 km a bove Mont e, a t km mark 5.5 toward Terre iro 
da Luta , Madeira . 16 . i . 1977. Leg. R. P . Korf, R. Fogel, 
G.L. Hennebert & L.M. Kohn . CUP- MM 1557 . 

ISOTYPE : Ibi d., TFC -MM 1557 . 
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CULTURE: derived from the holotype on deposit in 
CBS, accession number 401.78 . 

NOTES : The ascus pore does not blue with iodine 
even if material is pretreated with 10% KOH (Kohn & 
Korf, 1975). The dextrinoid reaction of ascospores in 
Melzer's Reagent is intensely yellow-brown, and there 
is also a slight dextrinoid reaction in the subhymenium 
and medullary t issues. When sections are pretreated 
in 10% KOH the dextrinoid reactions of those tissues 
is essentially eliminated, and the spores are less in­
tensely dextrinoid. The dex tr inoi d reaction is evident 
in maturing and mature ascospores, not in young ones. 

Our studies have revealed that there are a large 
number of characters of the apothecia that may prove 
useful in deli miti ng species within the genus Mo liisia, 
even though many have never been stressed by~­
mist s. We have taken note not merel y of the gross char­
acters of apothecia ( size, shape, colors of the h y meni ­
um and excipulum) and of hymenial features (sizes 
and shapes of asci, ascospores, spore septation, para­
physes, reactivit y of the ascus pore to iodine) but 
al so of the s terile ti ssues of the apothecium as seen 
in median sec tion . Probably useful, but not taken into 
account in our st udies, a re the cell arrangements seen 
when the apothecia are viewed from below in squash 
mounts . Basal hyphae ma y be absent or present, and 
if so may or may not be embedded in gel; free hyphae 
may be present on the flanks, giving rise to hair-li ke 
outgrowths; excipular cells at the base vary greatly 
among coll ec tions in cell size and wall thickness, while 
those on the flanks and again at the margin may vary 
in shape and degree of pigmentation (from dark brown 
to hyaline); the thickness of the medulla, and its layer­
ing, also varies greatly among collections . 

We are clearly not at a point where we ca n confi­
dentl y assert that the taxa we ha ve identified repre­
sent s pecies rather than populations. The y have the 
"feel 11 of being real species, but until someon~ under­
takes monographic studies in thi s most complex genus, 
we prefer merely to record here our observations in 
a series of i l lustration s which will give some notion 
of the scope of variation to be found among our collec­
tions (FIGS. 1- 27). Though an artificial key could 
easily be constructed to these "ta xa," derived from 
our data, prov iding such a key would serve no real 
purpose : our intent is to point out how little, not how 
much, we know about Moll isia today. Monographic work 
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must n ecessaril y involve much more work , a nd more 
sophisticated work, than we ha ve attempted here. For 
exa mple, in most cases no pure cultures wer e made 
of th e species of thi s genus wh ich were co ll ected on 
the Macarones i an expediti ons . Pure cuI tures are cer tain 
to yie ld much c rit ical i nforma tion, as has already 
b een s hown in the p ioneering work by Le Ga l & Mangen­
ot (1956, 1958, 1960, 1961, 1966) . Had i t not been for 
our noting the peculi a r dex trinoi d react ion o f th e asco­
spor es o f M. d ex trinosp ora in the fie l d lab or a tory be­
for-e dry i n9, no cu ltures would have been obtained 
of it, eithe r. 

That many sp ec i es o f Mol l is i a and Molli sia- l ike 
gen er a y ield anamorphs r eferabl e to Phi~a i s 
well-established ( Henneb ert & Bell emer e, 1979). If , 
as we believe, p r ogr ess i n the taxonomy of Moll isia 
will only be poss ibl e with concomi t ant study """"O"fthe 
Phi a lophora a namorphs, the con ver se may be equa II y 
true: "I am su re tha t a st ud y of Mo lli s i a would be 
the on l y mean s of r ea ll y a d vanci ngthel<now l edge of 
Phi a l ophora " (W. Gams, pers. comm.). I s ther e a bud-
ding myco log i st i nter estecr- in----monographing a large 
and important genu s o f Hy phomyce tes (Phialophora) 
al so w ill ing to isolate from a nd do a monograph of 
Molli s ia ? 
------some of the Maca ronesia n co l lect ions from th e Cana­
ry I s l a nds an d Madeira we r e p oorly p r eserved or so 
immature that we s til l cannot hazard a guess a s to 
their identity b eyond gen u s . A f ew taxa that we feel 
deserve species r ank ha ve not been i llustrat ed because 
the ma ter ia l was too scant y . The 27 taxa tha t we fai r ­
conf identl y recognize a n d wh ich we have deli mi ted 
h er e a r e rep r esen ted b y co ll ec ti o n s on d ep osi t i n CUP, 
wi th duplica t es in some cases in 0 , OSC, or TFC. Col­
lection da t a appears on the packet l abels, a nd is not 
r eproduced here except for an indicat i on of t he island 
on which the co ll ection was taken . Number .s in bold 
face i ndicate th e co ll ec ti on from wh ich the i I lustral ion s 
were made. 

F igs . 2- 5. Mo lli s i a spp., apo t hec i a x 250 , asc i , asco­
spores and paraph yses x 500. 2. Tax . sp . A. 3. Tax. 
sp. B. 4. Ta x. sp. C. 5. M. trab incola sen su Denn i s . 
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Figs. 6- 13 . Mollisia spp. , 
spores and paraphyses x 
7 . Tax . sp. E. 8. Tax. 
M. cinerea sensu Denni s . 
sp . ~Tax . sp . L. 

467 

apotheci a x 250, asci, asco-
500 . 6 . Tax . sp . E (var.). 
sp . F . 9. Tax . sp . G. 1 0. 

11. Ta x . sp . J . 12. Tax . 
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Figs . 14- 2 1. Mol l is ia s pp . , apo thec ia x 250, asci, asco i­
s p o r es a nd paraphyses x 500. 14. Tax . s p . M. 15. 
Tax . s p . N. 16 . Tax . s p . P. 17. Tax . s p . 0. 18. Tax . 
s p. R. 19. Tax . s p . S . 20 . Ta x . s p . T . 21 . Ta x . s p. 
u . 



469 



470 



27 

1 Figs. 26-27. Mo ll isia spp . , 
ascospor"es and p araphyses x 
27. M. fa ll ens sensu Denni s . ----

27 

• 27 

27 

apothecia x 250 , 
500 . 26. Tax . sp. 

471 

26 

asci 
AA . 

• Figs . 22- 25 . Mollisia spp. 22-24. Apothecia x 250, as­
ci, a scospores, paraphyses x 500 . 22. Ta x . sp . W. 23 . 
Ta x . sp. X . 24 . Tax. sp . Y . 25 . Apothecium x 250 , mar­
gin, ascus, ascospores, paraphyses x 500 . Ta x . s p. Z. 

COLLECTION DATA 

Fig. 1: Moll i s ia dexrrinospora Kerf . 1557: Madeira. 
Fig. 2: Taxonom ic spec i es A . 503 : Tenerife . 
Fig. 3: Ta x . sp . B. 69: Tener"'i fe . 673: La Palma. 
Fig . 4· Ta x . sp. c. Ill, 1256: Tenerife . 667, 1094: La 
Fig . 5: Molli sia trabinco la Rehm sensu Denni s . 220: 

Tener"'ife . 1465, 1536, 1559: Madeira. 
Fig. 6: Tax. sp . E ( var .). 227: Teneri re. 660 , 699: La 

Palma . 
Fig. 7: Ta x . sp. E. 224, 525, 605: Tenerife . 1344: Go-

mera . 
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Fig. 8: Ta x . s p . F. 242: Tenerife. 
Fig. 9: Tax . s p . G. 95, 249 , 1259 : Tener i fe. 
Fig . 10: Mo ll i s i a ciner ea (Bat sch ex Me r at) Kars t. s en s u 

Dennis~ Tenerife. 
F ig . 11: Ta x . sp . J. 335 : Tenerife. 
Fig. 12: Ta x. sp. K. 490 : Tenerife. 
F ig. 13 : Tax . s p. L . 501 ' 513 , 1109 , 1229 , 1328: Te n eri-

fe. 1346 : Gome r a . 1488, 1493 , 1603, 1620, 
1622, 1640 : Made ira. 

F ig. 14: Ta x. s p . M. 560: Tenerife. 
F ig. 15: Ta x . s p. N. 606, 1648: Ten erife . 
F ig. 16: Tax. s p. P . 614: Tener ife . 
Fig. 17 : Tax. s p. Q. 656 : La Pa lma. 
Fig . 18: Tax. s p. R. 665, 676: La Palma . 1342: Gomera. 
F ig . 19 : Tax. s p . 5 . 680 : La Palma. 1315 : Te ne r lfe . 
F ig . 20 : Tax . s p. T . 901 : La Pa lma. 
F ig. 21: Ta x . s p . u. 1174: Gomera . 
F ig. 22: Tax . s p . w. 1199, 1293: Teneri fe. 
F ig. 23: Tax. s p . X. 1266 : Tenerife. 
F ig. 24 : Tax . s p. Y. 1428: Hi er ro. 
Fi g. 25: Tax. s p. z. 1625: Made ira . 
Fig . 26: Tax. s p. AA. 1631 : Made ir a. 
Fig. 27: Moll isl a fa l iens (Ka r s t.) 5acc. sens u Denni s. 

~Madei ra. 

ACK NOWLEDGE MENTS 

The National Science Foundation, through grant DEB 75-23557, " Di scomycete Flora 
of Mact~ronesla," s ponsored not only three exp lo rati o n s, each a month In length 
and each by the junior author and three col leagues, but al50 p r ovided f inancia l 
s upport for two excep t ionally able technicians , Sus an Gruff (who s ec t ioned most 
of the early collecllons) and Rober t Oirlg (the later ones, and who e.lso gave 
technical a sslstanC(!, In preparing the Illustrat ions for publication). The coopera ­
tion of th e scienti s ts at TFC t~nd MAOM wa s deeply appreciated end en essen t ial 
to the programs . Dr. Will iam Dress , BH , helped in checking the Letln dlegnosls. 

AEFEAENCES C I TEO 

DE NN IS, R.W.G., O.A. REID, & B. SPOO NE R. 1977. The fung i of the Azores . Kew 
Bull. 32: 85-136 . · 

HENNEBERT, G . L. & A. BE LLE MERE . 1979. Les formes conld iennes des Olscomy­
d tcs. Esse! taxonomlque. Rev. Mycol. ( Pa ri s) 43: 259-315 . 

KOHN, L.M. & R. P. KORF . 1975. Ver ia t ion In Ascomycetl!' Iodine reactions: KOH 
pre trCll tmen t explored . Mycotl!lxon l: 165-172 . 

LE GAL, M . & F. MANGENOT. 1956. Contribution it, I •e tude des Mollisio'tdCes. 
I . Note p...CIIminei r e : les formes con ld iennes . Rev. Mycol . (Peris ) 21: 3-13 . 

& • 19S8. Ibid . , II ( Ire $6 r le) . Re v. Mycol. (Par"i s) 23 : 28-86. 
-- I> --. 1960. "iii'Td., Il l (2e sCrle) . Rev. Mycol. (Paris) 25: 135-214 . 
--I>--. 196 1. TbTCi., IV {Je serie) . Rev . Mycol. {Paris) 26 : 263-331. 
--I>--. 1966. 'Tii'Td., V (4e serle). Rev . Mycol. (Pari s ) 3 1: 3-44 . 
RtHM, H:"""'1891. Ascomycetcn: Hys terleceen und Olscomyccten. In Winter, G. & 

H. Rehm, Rabenhorst's Krypt.-FI. Deutsch!., ed. 2, 1(3) [ Lief.J5): 465-528. 
SC HOL-SCHWARZ, M.B . 1970. Revision o f the genus Ph lo lophor o (Monlllales) . Per­

soonla 6: 59-94 . 



fvlYC N 
JanuaTy -~1arch 1980 

CYTOSPORA VS. CYTISPORA : WHICH IS CORRECT? 

LINDA J. SPIELMAN 

Plant Pathology Herbarium, Cornel l University 
Ithaca , New York !48 53 USA 

A recent li s tin g of di se a ses of apple and the i r 
assoc iated pathogens in Ph y topatholog y News (Pa r ker 
1979) aroused my interest with the s tatement that Cy ti ­
spora i s th e correct spel l ing, r ather than the more 
fam i I iar Cy tospora, for" the agent of a common canker 
disease of apple. Since the genus includes several 
other pathogens of worldwide importance on cu lt ivated 
and forest trees, there may be quite a few researcher s 
wondering what those troublesome taxonomi sts a r e up 
to now . Because th e " correct" sp e lling was indicated 
wi thout reference or ex planation , readers of Ph y topatho­
logy News had no way of understanding the rationale 
for a change or of the making of an intelligent cho i ce 
i n th e matter. I am at present i nvol ve d in a ta xonomic 
study of the genus, and therefore felt it worthwhile 
to investigate the questi on further, i n the hope that 
I might help to clarify it for others as well. 

The name C ytospora i s a pre-sta rting point name, 
publi shed b y Ehrenberg ( 1818). The deri va tion of the 
name was not given in the original pub l ication, but 
i t i s evidently a combination of the Greek word s cytos 
(receptacle, cavity) and spora (seed) as mentioned 
b y Sacca rdo ( 1884) . Fries --na23) validated the name 
in the 115 ys tema Myco logicum," r e ferring to Ehrenberg 's 
descr ip t ion , but sp e lling it Cytispora, giving no reason 
for the a lteration. Or. Kevi n Clinton of the Cl ass ics 
Depar tment of Cornell Uni ver s it y ha s informed me tha t 
cy ti s is the diminuti ve form of cy tos , and that while 
both are permi ss ible, the combination 'C y tospora' i s 
more acceptable. Th er e fore Fries ' s choice of Cy ti sp or a 
was app arently not ba sed on lingui s tic correctness . 
He e ither pre ferred the spelling Cy t ispora or p er sis ted 
in an unintentional orthographic change, si nce he em­
ployed it in the "Eienchus Fungorum" ( 1828) an d the 
"Summa vegetabilium Scandinav iae'' (1849) as well. 
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The hi s t o~y of both spe llings from 18 18 to the pre­
sen t i s summari zed in Table 1. From thi s we can see 
th a t in wo~ks immed i atel y following F~i es t he spel ling 
Cytispo~a wa s u sed , but Sacc ardo 's (1884) revival of 
the o r igina l spel l i ng in the "S y lloge Fungorum" wa s 
adhered to by near l y ever y subseque nt author. Three 
au thors (Saccardo, L ambo tt e, Feltgen ) employed Cy ti­
sp ora in ea rl y wo r ks but adop ted Cy tospora in later 
works o r supp le me nt s . Nowhere did th e rever se occur . 

Inquiri es into th e source of th e s tat emen t in Ph y to­
patho logy News r evea led that Dr. F .A. Uecker, a USDA 
myco logi s t at Be lt sv ill e, had cha nged the spe lling in 
Parker' s { 1979) l is t in th e p rocess o f a r o uti ne taxono ­
mic check required b y the edi to r s of the n ews l e tt er . 
Th e a l teration wa s not applied consis tently, however, 
appearing only in Parker' s l is t ; in t he l is ts for peach 
and r ose in the sa me and succeeding i ssues (Cla y ton 
1979 , G i l l 1979) t he generic n a me is sp e ll ed Cy tospora . 
In suppor t o f hi s posi ti on Dr. Ueker ha s supp l ied me 
w ith a ~eference to an article by J¢rstad (1962) in 
whi ch a foo tnot e r ea d s : "C y ti spora i s the correc t spe ll ­
ing, v a li dat ed b y Fri es in Sys t. Myc ., 2 p. 540 , 1823 . 
Cy tospora i s due to Ehrenber g in Sylvae Myc . Ber ol . 
p. 28, 181 8 . " I n the absence of a n y fur"'ther ex planat ion 
I assume that J~rs t ad wa s re fer"ring to wha t is now 
Art. 13. 1 (f) o f the International Code of Bo t a ni ca l No­
menclature (Staf l eu 1978) which gives prefe~en t ial s ta ­
tu s to the na mes pub li shed in Fr ies ' s ''Sys tema My col ogi­
cum" for thi s g r oup of fung i. Additi on a l ly , Art. 73.1 
and 73 . 2 direct that the origina l sp e l ling i n t he va l i d a ­
ti ng publicati on be r e tained, except for th e corr ect ion 
of t y p ographic o r or thograph i c er~or s . T he c rucial 
ques ti on i s , does Fri es ' s a lt el"'ed sp e lling cons titut e 
e i the l"' a ty pographi c or an orthographic e rror? The 
Code does not he lp to resol ve th i s ques tion , so I sea rch­
ed i n s tead for precedent s which mi gh t ind ica te how 
the p~oblem had been handled in the pa s t. The~e a r e 
at leas t two cases i n which s imil a r di screp a nc i es in 
sp e ll i n g h ave occurred . 

1 . Dacr yomyces vs . Dacrymyces 
Bo th the pre-s t rating point sp e lli ng Dacryomyces 
(Nees von E senbeck 18 17 ) a nd Fri es ' s ( 182 1) sp e ll ­
ing Dacr y myces a r e and h ave bee n in common use . 
Donk ( 1958) con si dered them orthograp hi c va riant s , 
but preferred Fr ies ' s ve l"'sion . 

2 . He lmi sporium vs . He lmi nthosp ori um 
L i nk ( 1809) pub I i s hed the name Helm i sp o~ium, whi c h 
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TABLE 1: H istor y of the use of Cyti spora and Cy tospora 

CYTOSPORA 

Ehrenberg ( 1818) 

Saccardo ( 1884) 
Li ndau ( 1889) 
L ambotte ( 1890) 

Schroeter ( 1894) 
Allescher ( 1898) 

Fe I t gen ( 1903, 1905) 
Clement s ( 1909) 
Diedicke ( 1912) 
Migu l a (1913) · 
von Hohne l ( 1928) 
C lement s & Shea r ( 1931) 

*Detago ( 1935) 
Grove ( 1935 ) 
Gutner ( 1935) 

* Kern ( 1955) 
* Munk ( 1957 ) 
* Hubbes ( 1960) 

Sutton (1973) 
von Ar x (1974) 

* Wehmeyer ( 1975) 
Sutton ( 1977) 

* Barr ( 1978) 
• oennis ( 1978) 

CYTISPORA 

Fries ( 1823) 
Brongn i art ( 1824) 
Fries ( 1828, 1849) 
Bonorden ( 1851 ) 
Nees & Henry (1858) 
Streinz ( 1862) 
Fuck e l (1870) 

* Kars ten ( 1873) 
Saccardo ( 1879) 
Lambot te ( 1880) 

* E llis & Everhart (1892 ) 

Feltgen (1899) 

Jprs tad ( 1962 ) 

* These authors menti on ed the a namorphi c 
genus in the contex t of a wo r k dealing 
principall y wi th the teleomorph ic genera 
Val sa a nd Leucos toma. 
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wa s picked up and validated b y Fries (1821) w i th 
the same spelling. Later Fries (1832) used Persoon's 
( 1822) changed spelling, He lminthosporium, which is 
now more commonl y encoun ter ed . Hughes (1958) want­
ed to abolish the priviledged s tatu s of Fries's 11 Sy s­
tema " a nd adopt ed a n 1801 s tarting point for Hy pho­
my cetes, and restored the or i ginal spel ling of Link . 
Because of the problems in indexi ng and the prepon­
derance of the use of the la ter spe lling, Donk (19&4) 
proposed con servation of He I mint hospbr i urn Fries 
1832 over Hel mi sporium Fries 1821; thaf con servation 
has now been effec ted and appears in the Code . 

The examples described above illustrate two · differ­
ing solutions to the problem of t y pographic and ortho­
Qraphic va ri an ts of names sa nctioned by v irtue of the i r 
use in Fr ies 's "Sys tema Mycologicum." The first is 
a case in which Fr ies ' s version has been preferred 
over the original b y man y, but not all, au thoriti es . 
In the second exampl e Fr ies himse lf u sed both spel l­
ings, but the earlier one ha s enou gh weight, due to 
its priorit y a nd its identit y w i th the original, pre­
s tarting poin t v ersion , that it wa s felt necessary to 
conser ve the later , more common spel ling through ac t ion 
by a Bo tanical Congress . Exa mina tion of th ese prece­
dents ha s shown us tha t the Code ha s been variousl y 
interpreted on the subjec t o f t y pographic and orthogra­
phic corr ec ti ons of the names sanc tioned b y Fri es. 
In the ca se of Cy tosp ora/Cyt ispora, Fri es ' s spelling, 
although much u sed during th e nineteenth century , 
ha s been le t go s ince Sacca rdo, in favor of the origi­
nal sp elling of Ehrenberg. Don k (1964) treated ~ y ti­
spora as an incorrect orthographi c va riant , a pos 1t 1on 
which r epresents the unspoken con sen su s in th e r ecent 
lit er ature. Since the Code al lows for orthographic co r ­
rec tion s, and the spe l li n g Cy tospora conforms to th e 
original spe l ling as well as being in common use, I 
feel that there i s no jus tifica ti on for a change to Cyti­
spora . Th e prob lems which would resu lt "tram suCha 
change are mind- bog gling. Since the a namorph i s the 
s t a te most common l y found in the field, t he phy topa tho­
logical l i terature is g enerall y found under the name 
Cy tospora rather than the teleomorphic names Val sa 
and Leucostoma. Ph y topatholog i s t s and my cologi s t s who 
work with thi s ve r y common and economica ll y important 
group of organ isms would have to adop t a spell ing 
which differed from the o ne in u se in all of the recent 
lit era ture. E ven the common name, 'C y tospora canker, ' 
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wou I d have to be changed to 1 Cy t i spora canker, ' as 
the edi tors of Phy topatho logy News already, unfortu­
nately, have done (Parker 1979). Indices would have 
to be revised, and gaining access to the literature 
would become mol""e time-consuming. Therefore, if i t 
were held that Fries's change was an intentiona l ly 
introduced or thographic variant (no s u ch evidence has 
been put for ward) a nd if we were thus forced to adopt 
the unfami l iar spe lling Cyti spora, I for one would 
immed i a tely move to conserve Cytospora. I s trongly 
recommend that my myco logical and phytopa thological 
colleagues rela x and ignore the "advice 11 of Phytopatho­
logy News, a nd continue thei r use of the spel ling Cy to­
spora. 
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SUMMAID 

One hundred a nd fourt een s pecies of wood - ro tting 
basidiomycet es in th e orders Treraell a l es, Agarical es, and 
AphyJ lophor a l es (Polyporaceae and Corticiaceae exc luded) 
ar e r eported to occur on 8 species of North Ameri can spruces. 

This i s t he l as t o f :1 three -part synopsis of \'o'Ood-rotting basidio­
mycetes on s pruce in North America. The first part (Martin and Gil­
ber tson, 1977) i nc luded keys to order s a nd to families of Aphyllophor­
ales , and a synopsi s of the family Corti ciaceae . Part H (~lartin a nd 
Gilbertson, 1978) was a synopsis of the family Pol yporaceae sensu 
stricto. Part lii includes keys t o families , genera, a nd species of 
the or der Tremellal es; keys to fami l ies, genera a nd species of the ord­
er Agarica les; a nd keys t o genera and species of the families Clavari ­
aceae, Coniophor aceae, Ech i nodontiaceae , Hed ciaceac, l-lymenochaetaceae, 
Lachnocladiaceae, Punctulari aceae , Sp ::t rassida.ccac, St ccchc r i naceae , 
Stereaceae, and Th e l ephoraceae of the ord er Aphy ll ophor a l es. 

Species of s pruce are denoted by number s as follows : 1 , Picea 
bPewePiana; 2 .. P. engeZmannii; 3 .. P. gZauca; 4 .. P. l'rltiriana; s .. P. pun­
gens; 6.~ P. l'Ubens; 7.~ P. sitchensis; 8, P. chihuahuana; 9.~ Picea s p. 

Abbrevia tions desj.gnat.ing geographica l loca l it i e s a re AK, Al aska; 
AZ, Arizona; AT, Al bcrtu; BC, Britis h Co lumbia; CA, Califor nia; CO, 
Co l ora.do; CH, Chihuahua; Cf, Connecticut; IO , ldaho; MA, Ma ssachusetts ; 
t.lB, t.lanitoba; ME , Maine; MI. Michigan; MN, Minnesota; torr, ,.lantana; NB , 
New Brunswi ck; NC, North CaroUna ; NF, Ne\ll•foundland ; NH, New Hampshire; 
NJ, New Jer sey ; N~l, New t.texico; NWT, Northwest Terri t ories ; NS, Nova 
Scotia; NY , New York; OR, Oregon; OT, Onta rio; PA, Pennsy l vani a ; PEl , 
Prince Edward I sla nd; QB, Quebec ; SK , SaskatchC\II'an; SD, South Dakota; 
TN, Tennessee; UT, Utah; VT, Vermont; WA, Was hington; WS, Wi scons in ; 
WY , Wyoming; YT, Yukon Territory. 

University of Arizona Agricul t ura l Experiment Stati on J ourna l 
Article No . 3091. 
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Order Tremellales 

Key to families 

I. B.asidio septate . . . . • • • • . • . . . . . . . . . . . . 2 
1. Basidia not septate • , . • • , . . . . . • • • . . • • . . 3 

2. Basidia elongated, tra nsver sely septate • • AURICULARIACEAE 
2 . Basidia subglobose to pyriform, longitudinally 

sep t a te . . . . . . . . . . . . . . . . . . . TREMEl.LACEAE 
3. Basidia bifurcate • • • • • • • • • • • • • DACRYMYCETACE.AE 
J, Basidia with fou r large , swollen epibasidia TULASNELLACEAE 

Family AURICULARlACEAE 

Key to genera 

1. Bosidiocar ps corticioid; basidia sli gh tly coiled o r 
circinate . . . . . • • . . . . • • • . . 1/eZ.icobasidiwn Pat. 

He'Licobasidi um cortioioides Bandon!. Basidiocarps white to c ream 
colored; hyphae simple- septate; basidia usually ~ -celled; basidia­
spores broadly ellipsoid with a large, blunt apiculus, 14- 22.5 x 
6.5-1 2. 5 !Jm . Brown c ubical pocket r ot of 2 in CO; 9 in AT. 

1. Basidiocarps pileate, ear-like ; basidia str aight 
.. ........ .... .......... . Au:riculal"ia Pers. 

Au:riculal'"ia auricularis (S. F. Gray) G. W. Ma rtin. Basidiocarps 
g rayish to brownish with a brown hymenial s urface; interior hy phae 
thin-walled, with clamps; hyphae on abhymenia1 surface t hick­
walled, asep t ate; basidia i mbedded, difficult t o discern; basidio­
spo res allantoid, 13- 17 x 5- 6 lJm. White rot of 2 in ID, UT; 3 in 
AT, BC , MN , NB; 6 i n CT , ME , NH, NY; 9 in CO , MN. 

Family DACRYMYCETACE.AE 

Key to genera 

1. Basidiocarps pulvinate or discoid; lacking thick- walled 
sterile cells on lower surface • . . . . . Dacrymyces Fr. 

1. Basidioca rps conical, a ttached by a nar r ow base ; thick- walled 

I. 
1. 

s terile cells present on lower surface . . . . Hetel'Ote:ctus Lloyd 

Heterv;t e:ttus alpinus (Tracy et Earle) G. W. Martin . Basidiocarps 
bright yellowish o r ange, on wood buried in s now; hymenial surface 
concave; hyphae wi t h clamps; basidiospores a l lantoid, 2-4 sept a t e , 
12-16 x 4- 5 )Jm. On 2 in CO, ID, MT , OR, t.rr, WY. 

Key t o species of Dacryrrryces 

Basidiocarps cerebriform, bright orange . • . 
Basidiocarps discoid or turbinate, pale yellow to 
or dark reddish or ange to r eddish brown • . • • . 
2. Mature basidiospo r es 4- celled 

pale orange 

Dacrymyces ell:isii Coker. Hyphae s imple-septate; basidiospores 
cylindric, c urved, 12- 15 x: 5 .5- 7 lJm . On 9 in QB. 
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2. Mature basidiospores 7-9 cell ed 

Dacrymyces pal.matus (Schh' . ) Bres . apud Uoehn. Hyphae most ly 
simpl e - septat e , infrequent c lamps some times present; basidiospor cs 
cyli ndric, c urved, h' ith large, b l un t apiculus, 17- 22 x 5- 6.5 ~m . 
On 2 in AZ; 3 in BC; 4 in AT o 

3. Basidiocarps discoid; basidiosporcs 1- 3 ce ll ed 

DacpYmyces punctiformis Neuhoff. Basidiocarps da rk reddish orange 
t o r eddis h br own, with a s ha llow cen t r a l depression; hyphae mos tly 
with clamps, some thin -walled, others thick-wa ll ed with a narrOh' 
l umen; basidi ospores cy lindric, curved, 11-15 x 3- 4 JJm. 
On 2 in ~rro 

3. Bas idiocarps turbinate; ba s idiospores 4- 9 ce lled 

Dac1oymyces abietinus (Pers.) Schroe t. Basidiocarps pale ye ll ow t o 
pale orange ; hyphae mos tly with c l amps ; basidiospor es cylindric 
or allantoid, 16·20 x 6- 8 ~m . On 2 i n CO. 

F3JDi l y TRE/o1E LI.ACEAE 

Key to genera 

1. Basidiocarps resupinate , arid or wa xy . . . , .....• .... 2 
1. Basidioca rps s ubs tipi t ate or ce.r ebriform, ge l a t i nous ... . .• 3 

2. Gl oeocystidia absent . .Exidiopsis (Job. - Ols. ex Bref.) f.loll. 
2. Gl oeocys tidia pr esen t ... Bow··dotia (Br es .) Bres. et Torrend 

BoUPdotia eyrei (Wakcf. ) Bourd. e t Ga l z. Basidiocarps light gray 
o r l i ght ochre- ye l low to r eddish brown ; g loeocystidia cy lindr i c t o 
almost clavate or fu s iform, with ye llmdsh contents ; bas idiospores 
s ubglobose to g l obose, 4- 7 lJm i n diam. On 5 i n CO . 

3. Basidiocarps latera ll y substipi t a t e; hymenial s urface \\'ith wP. lJ 
developed pendent spines .... . ..•... Pseu.dohydnwn Karst . 

Pseudohydnwn gelatinoswn (Fr. ) Karst. Basidiocarps white, semi­
transparent or with yellowis h gray to gr ayish brown upper surface 
and white spines; hyphae 1-dth c lamps; basidios pores subglobose to 
globose . 5- 7 lJm in ,d iam. On 2 in CO. 

3. Basidiocarps cer ebri form; hymenial surface lacking spines 
o o o o 0 o o 0 o 0 o o 0 0 0 0 0 o o o o o o o o 0 o TremetZa Fr 0 

TremeZ.la mese,Jterica (S . F. Gr ay) Pers . Bas idiocarps golden ye l lo"'' 
to orange; hyphae with occasional c lamps; ba s idiospores s ubglobose, 
6-10 lJ,m i n diam. On 3 in BC. 

Key to sped es of E:ridiopsis 

1. Basidiocarps resupinate , a rid ; bas idiospores 15-22 x 6-9 1Jm. 

Exidiopsis calaea (Per s . ) Well s . Basidiocarps white or grayish 
white ; hypha e with clamps; basidiospores cylindric t o a lla ntoid, 
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12-20 x 5-7.5 J,Jm . White rot of 2 in AZ, ~rr; 3 in AK, BC, YT; 4 in 
t.W, NS; 9 in NB, NS, PEl. 

2 . Basidioca.rps res upinate to rcflcxcd in drying, arid, coriaccous; 
basidiospores 10-15 x 5-7.5 ).J m. 

8xidiopsis macrospora (Ell. ct Everh. ) Wells. Probnsidia becoming 
obovate to subglobose, 15- 22 x 8- 14 J.im . On 3 in BC. 

Family TULASNELLACEAE 

Key t o species of Tulasnella Schroet. 

1 . Basidiospores s ubg l obose 

Tulasnella vioZea (Quel.) Bourd . e t Galz . BasidiocarPs thin, 
gelatinous, lilac to reddish gray; hyphae simple-septate ; basidia­
spores S-9 x 4-7 JJm. On 5 in CO. 

1. Basidiospores cylindric-ellipsoid 

Tulasnella pruinoaa Bourd. et Galz . Basidiocarps thin, cobwebby 
t o membranous, white to pinkish lilac, occasionally \dth a green­
ish tinge; hyphae simple-septat e; basidiospores 4- 7 x 3- 4 }..lm. On 
2 in ~rr. 

Family CLAVARIACEAE 

Cl.avariadelphus Donk 

Clava.Piadelphus ligula (Fr.) llonk. Basidiocarps occurring in 
groups or singly , narrow l y clavate to flattened, sa l mon color to 
orange-buff, with a white, downy base; interior tissue white; 
basidiospores elliptical~ 12-15 x 3- 4 .5 ).Jm . On 2 in AZ, ~rr; 

3 in BC. 

Family CON IOPIIORACEAE 

Key to genera 

1. Hymenophore smooth or tuberculate . . . . ......... . 
1. Hymenophore irregular l y fo lded or toothed ••• SerpuZa S . F. Gray 

SsrpuZa himantioides (Fr. ex Fr.) Karst. Hymenia l surface merul­
ioid , light brown to raw wnber; margin cream color ed; hyphae with 
c l amps; basidiospores narrowly e llipsoid, dextrinoid in Melzer's 
r eagent, 10-14 x S-6 j.lm. Brown rot of 2 in AZ, CO ; 3 in AT, BC, 
MB, NB, OT; 4 in OT, QB. 

2. Large, septate cystidia 3bundant .. • ..•........ 3 
2. Cystidia absent or if present, small and aseptate 

. . • . • • • . . . . . • . . . • . . Coniophol'a DC. ex ~Jerat 
3. Basidia barrel shaped to obovatc .••.... Suil1.osporium Pouz. 

Suillos poroium cystidiatum (Rogers) Pouz. Basidiocarps whitish with 
a fain t ye llowish tinge ; hyphae ~·ith clamps; cystidia cylindric, 
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tapering to t he apex; basidiospor es cylindric to fusiform, slight­
ly curved, 11-14 x 4- 5 ~m. On 9 i n OT, QB . 

3. Basidia cy lindric-clavat e .. . . .. .. . . Coniophor ell.a Karst. 

Coniophol•Blla olivacea (F r. ex Fr . ) Karst . Basidiocarps o l i vacc­
ous to brownish; margin whitish or concolorous; hyphae simple­
septate; cys tidia cylindric , coarse l y incrus ted; basidi ospor es 
ovate t o e ll ipsoid, strongly dextrinoid in Mel z.er ' s r eagent, 8-1 3 
x 4-5 1Jm. Brown rot of 2 in CO, P.ff; 3 in BC; 4 in AT; 9 in AT, CO, 
MB , ~tN . 

Key to species of Coni ophom 

1. Subicul ar hyphae si111pl e - septa t c or wi th some s ingle , doub l e , or 
mult i pl e clamps; basidiospor es dextrinoid in ~te lzer' s 

r eagent . .•. . .... . .• . ... . . ... . . . .. 
1. Subicul a r hyphae with abundant s ing l e c l amps; bnsidiospores nega ­

tive in Me l zer ' s r eagent 

Coniophoro corrugis Burt . Hymenial surface pale brownish , sha ll ow­
l y merulioid ; margin whitish; basidiospores broad ly e ll ipsoid, 
7-10 x S- 7 ).Jm, Wh i t e r ot of 2 in AZ, CO, 10, liT, WY; 5 in AZ . 

2 . 
2. 

Basidios pores ellipsoid, 10-16 ).lm l ong 
Basidiospores f usiform, 16-22 }Jm l ong 

• 3 

Coniophora fuoia poro (Cke . et Ellis ) Cke. Basidiocarps pa l e buff; 
basidiospores 16- 22 x 6-7.5 ~m. On 9 in NS. 

3 . Basidiocnr ps becoming thic k, fleshy, r eadi l y separ ab l e from 
s ubstr a tum 

Coni ophoro put eana (Schum. ex Fr .) Karst. Hymcnia 1 surface o live 
brown; margin c r eam colored ; some hypha e with sing l e, doub l e , or 
multiple clamps; basldiospores 11-16 x 7-9 lJ m. 8r O\oo1l r o t of 2 in 
AT, AZ, BC, CO, ~18, ~IT; 3 i n AK, AT, BC , HB , NB, OT; 4 in AT, ~18 , 

NB , OT, QB; 9 in CO, ~lB. 

3. Basidiocarps thin, a rid, not r eadily separ abl e f r om s ubstrat WI 

ConiophoN a:rida (Fr. ) Karst . Hymenial surface light brmm to 
olive brown; margin whi t ish to ye ll owish brown; hyphae simple­
septate; basidiosPores 10- J4 x S-8 ).Jm , Brown rot of 2 i n AZ, CO, 
10, MT; 9 in MB, QB. 

Fami l y ECHINOIJONT IACEAE 

Key to gener a 

1. Basid iocarps t hick, sessi l e , ungu l ate; inter ior tissue brick r ed; 
hymenia 1 surface s trong l y hydnaceous . . Echinodonti wn EJ 1. e t Ev . 

Echinodont iwn t inctor i wn (E ll. et Ev.) EJ 1. e t Ev. Upper s ur face 
becoming blackish, rough, and rimos e; hymenia l s urface pa l e olive 
buff; hyphal sys tem dimitic; generat ive hyphae with c l amps; 
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basidiospores ellips oid, minute l y echinulate to smooth, 6-8 x S-6 
lJm, Brownish stringy heartro t of 2 in AZ, BC , 10, r.rr, r-.7-1; 3 in 
BC; 7 in BC. 

1. Basidiocarps thin, effused-reflexed to resupinate; context pinkish 
buff; hymenial surface tuber culate t o smooth • .. Lo.UPi Zia Pouz. 

LaUPi. Zia euZ.Cata (Burt ) Pouz. . Upper s urface pa l e to dark br ownish, 
tomcntose, becoming blackish, sul ca t e ; hymenial surface pinkish 
buff to ochraceous ; hypha ! sys tem t r imi tic; gene rative hyphae with 
c lamps; basidiospores subglobose to globose, amyloid, echi nul ate, 
5-6 . 5 x 4.5- 6 IJI1. Wh ite pocket rot of 2 in AT, CO, 10 , MT; 3 i n 
AK, AT, BC; 5 in CO; 9 in AT, 10 . 

Fami l y HERIC IACEAE 

Key to genera 

1. Basidiocarps coralloid , in trica tel y branched 
Hel"iaiwn Pe r s . ex S . F. Gr ay 

Hericium abietia (h'ei r ex Hubert) K. Harrison. Basidiocarps large, 
densely or loose ly branched from a sol id tuber c l e , whi te to cream 
co lored; spines up to 1 em l ong ; hyphae thick-walled, with clamps , 
often ampullate, amyloid in Melzer ' s reagent; cys t i dia and gloeo­
cystidia pr esent; basidiospor es s ubgl obose , minutely r ough to 
SIDOOth, 4,5 - 6 X 4-5 ~m . h'hite rot of 2 in 10, MT, h'A; 7 i n AK, BC. 

1 . Basidiocarps consis t i ng of i nd i vidua l spines arising directly from 
s ubstra tum; no subiculum presen t . . . . . . . . . Mucronell.a Fr. 

Mucl"'tt6l la aggregata Fr. Jndividua l spines simpl e or branched, 
cream colored t o pi nkish buff, up to 1 . 5 mm long; hyphae thin ­
\oo'alled, with simple septa and clamps, some swollen or contorted ; 
basidios pores ellipsoid, smooth, 4- 6 x 2.5-3.5 lJ_m . 1\'hitc rot of 
2 in AZ, BC, CO. 

Family Hn!E NOCHAETACEAE 

Key to genera 

1 . Stell atel y b ranched setal hyphae not present i n basidiocarps . 
1. Stellately branched setal hyphae abundant in subiculum and 

hyme niWII . . . . . . . . . . . . . . • . . • . • • Aster>odorz Pat. 

As terodon f erruginosus Pa t. Basidiocarps resupin ci te, soft and 
cottony; hymenia l s urface hydnaceous, cinnamon brown to reddish 
brown; margin with brown rhizomorphs; basidiospores hyaline, ovoid 
t o broad l y ellipsoid, 5-7.5 x 3 - 4 )J.m . h'hite rot of 3 i n AK, BC, 
YT; 6 in CT, ~IE, NH, NY . 

2 . Hymenophore consi s ting of united tubes •.••...•.••. 3 
2. Hymenophore smooth . • . • . • • • . . . . . Hymenochaete Lev . 

3. Basidiocarps perennial. PhelLinus QuC l. 
3. Basidiocarps annua l . ...•.••. , . • • . • I nonotus Karst. 



Key to species of Hymenochaete 

1. Setigerous layer next to s ubstratum ..... . 
1. Setigerous layer sepa rated from substratum by a hyphal 

layer lacking setae . . . . . . . . . 
2. Se tae 36- 45 x S- 7 J,Jm 
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Hymer.ochaete tenuis Pk . Basidiocarps resupinate; hymenial surface 
smoothJ c r acking ; basidiospores cylindric-ell i ps oid, 4 . 5-5.5 x 
2-3 )Jm . White r ot of 3 in AK . 

2 . Se tae 60-75 x 8- 9 ~m 

Hyfflmochaete fu Z.iginosa (Pers. ) LCv. Basidiocarps resupinate; 
hymenia l surface colliculosC; basidiospores ovoid, 4-5 x 2-3 lJm. 
White r ot of 3 in BC. 

3. Seve.ral setigerous layers presen t in subiculum 

Hymenochae te cinnamomea (Pcrs.) Br es . Bnsidiocarps rcs upinn t c; 
setae 60-90 x S-6 ~m; basidiospores 4.5 - 6 x 2- 2 .5 )Jm. White rot 
o f 3 in YT; 9 in BC. 

3. Single setigerous layer present in hymenia l region 

Hymenochaete tabacina (Sow. ex Fr.) LCv. Basidiocarps resupinate 
to effused-reflexed; hymenial surface cracking radiall y; s etae 
75-100 x 7 .5-10 lJm ; basidiospores short-cylindric, 4- 4 . 5 x 1.5-2 
J,Jm. White rot of 2 in AT; 6 in CT, ~IE, NH, NY; 9 inNS. 

Key to species of Inonotus 

1. Hymenial setae hooked; pileus usually over 2 em th ick ...•• 
1. Hymenial seta e s traight; pileus us ua ll y less than 1 em thick 

Inonotus tomentosus ( Fr. ) Gilbn. Bas idioca.rps c ircu l ar to flabel­
liform, central l y to laterally stipitate, often developing in l arge 
numbers ; setae 50-70 ( -14 0) x 7-11 J.Jm; basidiospores ellipsoid, 
5-6 x 3-4 lJm. Wh"i te pocket root and butt rot of 2 in AZ, BC, CO, 
10, OR, WA; 3 in AK, AT , SC , MB, NB, OT, SK ; 4 in AT, MB, NB , OT, 
QB; 6 in NS; 7 in BC, OR; also pathogenic on spruce i n Canada, 
causing a root rot called stand opening disease. 

2. Setae subu1a tc; pasidiospores ellipsoid; context duplex 

I nonotus cil'Cirnztus ( Fr .) Gilbn. Basidiocarps circular to dimid­
iate, usually laterally substipi tate or sessile on the basc ' of 
trees, sometimes centrall y s tipitate, usually single ; sC t ac 50-80 
x 12-20 lJm; basidiospores 5-6.5 x 3-4 Jjm. \\'hite pocket root and 
butt rot of 2 in AT, AZ, CO, 10, Nr.t, UT; 3 in BC, ~tN, NB, OT , 
SK; 4 in ~ti'l, OT; 6 in NB, NS; 7 in BC; 9 i n 10 , NY. 

2 . Se t ae ventricose; basidiospores subglobose; context not duplex 

Inonotus dryadeus ( Pers. ex Fr.) ~turr . Basidiocarps up to 35 em 
wide and 15 em thick, sessile a t base of trees; pore surface often 
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exuding amber colored drop l e t s; context mottled; se t ae 25 -40 x 
9- 16 lJm; basidiospor es dextrinoid .in Me l zer's reagent , 6-8 x S- 7 
lJm. White r oo t and butt r ot of 2 in CO , ID, torr, OR, WA; 7 i n CA , 
WA. 

Key t o species of Phellinus · 

1. Seta l hyphae present in trama l tissue and projecting beyond 
hymenium . ......... .... . . . ..... .. . 

1. Seta l hyphae not pr esent in tramal tissue ....... . 
2 . Pr oject i ng ends of se t a l hyphae curved; ba s idiosporcs 

a llantoid 

PheZ.linus f errugineofuseUB (Kar s t .) Bourd. Basidiocarps r esupi­
nate; pore surface purp li sh brown; margin ye llowish brown to 
white; seta l hyphae S- 7 lJ m in diam; basidiospores 4 - 5.5 ·x 1.5- 2 
).1 m. White l aminated a nd mot tl ed r o t of 2 in AZ, CO , r.rr , liT ; 3 in 
BC, OT, Nh'T; 9 in AT. 

2 . IJr oj ec ting ends of se tal hyphae s tra ight ; basidiospores 
ovoid to s ubg lobose 

Phe~linu..s weirii (Murro ) Gilbn o Basidioca.rps r es upinate; por e 
s urface and mar gin ye ll owish brown ; se t a l hyphae 6-1 0 )Jm in diam; 
basidiospores 4-S.S x 3- 4.5 lJ mo Ye llow l amina t ed r oot and butt 
rot of 2 i n BC ; 7 i n BCo 

3o Basidiospor es cy lindric, str aight or a llantoid o o o o o o o o 4 
3o Basidiospores e ll ipsoid t o subglobose or globose o o o o o . o 7 

4. Seta l hyphae not present in subicul um and martinal t issue. S 
4. Setal hyphae pr esent i n subic ul um and margina l tissue 

PheZU nus fe1'1'Uginoaua (Schrad . ex Fr .) Bourd. et Galz. Basidia­
carps r esupinate; pores variab le in size, 2- 8 per mrn; hyrnenia l 
se t ae s ubu l ate, 40- 150 x 6-1 0 mm; basidiospores 4o5 - 7 x 2o5- ~ \.liD 
l'.'hi t e r ot of 3 in BC; 9 in AT . 

5. Por es 4- 7 per rum; se t ae not over 40 lJm l ong . . 
5. Por es 2- 4 per mm; se tae up to 80 }Jm l ong 

Phel linus vi ticola (Schw. ) Donk. Basidiocarps sessi l e, effused­
ref lexed, or r esupinate; pi l ei dimidiate to e l ongate, up t o 1. 5 
em wide; se t ae s ubu la te; basidiospores cy lindric , s traight t o 
s lightly curved, 5 o5-8 x 1. 5- 2 lJm . White r ot of 2 i n CO, BC, 10, 
m ; 3 in YT. 

6 . Black lines pr esent i n context 

PhellinWJ nigrolimitat us (Rom. ) Bourd. c t Galz. Basidiocarps ses ­
sile, effused-refJ exed , or r esupinate ; upper s urface soft and 
spongy at fi r s t; setae s ubulate t o vent_ricose, 25- 37 x 6.5 - 8.5 )J m; 
basidios pores s traigh t, tapering to the apex and appearin g carrot 
s haped, 7- 10 x 2-2.5 lJmo La r ge white pocket r ot of 2 in AZ, CO, 
10, ~rr. IJT; 3 in AK, BC, YT; 7 i n AK, BC, OR; 9 i n AK, BC. 

6 . Bl ack lines not present in context 
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PheZ.l.inus ferr'eus (Pers.) Bourd. et Galz. Basidiocarps r esupina t e; 
por e s urface yellowish brown; se tae s ubul a t c to slightly ven tri ­
cose , ~2 - 30 x 6- 7 JJ m; basidiospores s traight , 5- 7.5 x 2-2.5 IJm , 
Wh ite rot of 3 in BC. 

7. Por es 1-4 per mm; setae abundant . . . • .. ... ... .. . • 
7, Por es 4- 10 per mm; se t 'ae r a r e . .•.• , • 

8. Basidiocarps th i n , us ua lly occurring i n c lus t ers ; upper 
surface hirsute 

PheHinus chrysoZoma (Fr .) Oonk. Basidiocarps s hort-l i ve d, some­
times annual; pilei us ually less than 2 em thick; setae s ubul ate 
to ventricose , 30-60 x 10- 14 lJm ; basidiospores ovoid to s ubg l obose, 
4.5 - 6 x 3.5-4 . 5 lJm, White pocket rot of 2 in AZ , UT; 4 in AK. 

8. Basi dioca rps thick, usually occurring si ngl y unde r branch 
s t ubs on living trees; upper surface glabrous, crus tose 

PheU.inus pini (Thore. ex Fr. ) Pi l llt. Basidioc:trps sess ile, 
per ennia l for sever a l years; pil ei usually more than S em thick 
on olde r specimens; setae s ubul a te to ventricose, 40- 50 x 10- 14 
IJ m; basidiospor es ovoid , 4.5-7 x 3 .5-S ).Jm, becoming ye ll owis h in 
older specimens . White pocket trWlk r ot of 1 in OR; 2 in AT, BC, 
f18, NB, NS, OT, QB, SK, VT ; 4 in AK, AT, f1B , NB, NS, NWT, OT, QB, 
SK, YT; 5 in CO; 6 in CT, fiE, NB, NC, NU , NS, NY, QB ; 7 in AK, BC, 
CA, OR, WA; 9 in AK, fiB, NB, NS, PE l. 

9. Basidiospor es s ubglobose , 5- 8 ).Jm in diam , dcxtrinoid in ~le l zer' s 
reagent 

Phellinus robustus (Karst.) Bourd. ct Galz. Basi diocar ps resupi­
nate, effuscd- refl exed , or sessile; upper s urface bl ack and 
rimose with age; context br ight ye ll oh•ish brown; setae absent or 
ex treme l y rare . Wh i te r ot of 9 ( lis t ed i n Overho l ts , 1953) . 

9. Basidiospor es broadly e ll ipsoid to s ubg l obose , 4-5.5 x 3-4.5 11m, 
negative in ~telzer' s reagent 

Phellinus roepandus (Overh.) Gi l bn. Basidiocarps usual l y r esupi­
nate , rare l y rcflcxed or sessile; por e s urface grayish bro"''" when 
fresh, drying r eddis h brown, rough to th e t ouch; context ye llowi sh 
br Oh'n, so ft and spongy t o corky; se t ae r are, s ubulate t o ventri ­
cose, 20- 25 x 6- 7 ).J m: White pocket r o t of 2 in ~rr. 

Family LACHNOCLAD lACEAE 

Key to genera 

1. Asterohyphidia pr esent . . . . . • . . . . . . Astel'oSt1"0111Q ~lassec 
1. Astcrohyphidia absent, dichohyphidia or dendrohyphidia 

present . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 2 
2 . Dichohyphi dia pres ent , with distinct dichotomous 

branching . . . . . . . . . . . • . . VGPar"ia Karst. 
2 . Oendrohyphidia present, not distinct l y dichotomous 1)' 

br anched .. .... ... . . . . .... • Scytinos t'1'011la Oonk 
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Key t o species of AsterostY'oma 

1. Basidiospores smooth; rays of asterohyphidia rarely branched 

Asterootronrz andinum Pat. Basidiocarps soft, byssoid t o arach­
noid; hyphae s imple-septate; asterosetae present in subiculum and 
hymenium ; basidiospores amyloid, gl obose to subg lobose , 5-6 }Jm in 
diam. k'hite rot of 9, reported by Seymour (1929). 

1. Basidiospores tuberculate; rays of as terohyphidia commonly 
branched 

Asterostrentl: cePVicoZ.o~ (Berk . et Curt. ) Massee . Basidiocarps 
soft; hymenial surface pale brownish; hyphae simple-septate; 
asterosetae present in subiculum and hymenium ; gloeocystidia 
present; basidiospores amyloid, sparsely tubercuJate, gl obose to 
subglobose, 4-7 x 3-6 JJm. White rot of 3 and 9, r eported by 
Seymour (1929), 

Key to species of Scytinostroma. 

1. Basidiospores echinulate, amy loid 

Saytinostroma aPaehnoideum (Pk.) Gilbo. Basidiocarps r esupinate, 
soft-cottony , cream col or to pale buff; hymenia l surface smooth 
to papillate or s trongly hydnaceous; margin rhizomorphic; hyphae 
of two types, some t hick-walled, aseptate, dextrinoid in Melzer' s 
reagent; gloeocystidia cylindric or with irregul a r constrictions 
and swellings; basidiospores ovoid to subglobose, 3.5-4.5 x 2.5 -
3.5 IJm. ~'hite rot of 2 i n AZ; 6 i n NH; 7 in WA. 

1. Basidiospores smooth, not amyloid 

Scytinostroana ga'Lactinum (Fr . ) Donk. Basidiocarps r esupinate , be­
coming wide l y effused; hymenial surface cream colored to pale 
buff, smooth to papillate; dendrohyphidia densely interwoven, 
s trongl y dcxtrinoid in Me l zer' s reagent; generat i ve hyphae with 
c lamps; gloeocystidia imbedded or projecting; basidiospores short ­
cy lindric to e llipsoid, 4- 5.5 x 2- 2 .5 IJm. White r ot of 2 in BC, 
OR, h'A; 3 in BC, NB , OT; 4 in ~1 8, NB, OT , QB; 6 i n CT, ~tE, Nil, 
QB; 9 in AT, NS , NY. 

Key to species of Vararia 

I. Basidiospores cy lindric to fusiform, negat ive in Melzer ' s 
r eagent . .... . ...... , .•. 2 

1. Basidiospores ellipsoid, amy loid 

Va.l"a.l"ia groanulosa (Fr . ) M. Laur. Basidiocarps r esupinate; hymen­
ia l surface pinki s h buff to pale buff, smooth to grandinioid; 
dichohyphidia abundant, strongly dextrinoid; generative hyphae 
with clamps ; gloeocys tidia weakly positive i n sulfuric benzalde­
hyde; basi diospor es with darker amyloid surface granules when 
ma ture, 5-5.5 x 3- 3. 5 lJm. White rot of 2 i n BC; 3 i n BC. 

2. Basidiospores fusiform; dichohyphidia loose l y branched; 



gloeocystidia thin-walled ........... . 
2. Basidiospores cylindric; dichohyphidia in smaJ 1, 

densely branched c lusters; cystidia thick-walled 
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Val"a.MA racemosa {Burt ) Rogers et Jacks. Basidiocarps resup­
inate; hymenial surface pale buff, smooth; dichohyphidia abundant, 
strongly dextrinoid; generative hyphae simple-septate; cystidia 
often mucronate, with the wall thinning out at the narrowed apex; 
basidiospores 5-7 x 2-2.5 lJm. White rot on 2 in AZ, CO, ~rr. UT. 

l. Cloeocystidia positive in sulfuric benzaldehyde; basidiospores 
tear shaped. 

Va.l"aria athabascensis Gi lbn. Bas idiocarps resupinate; hymenial 
surface pale ochraceous buff to pinkish buff, smooth; dichohyphid­
ia strongly dextrinoid ; generative hyphae with clamps; gloeocys­
tidia often mammillate; basidiospores 11-16 J.im long, .3-5 J.lm wide 
at the distal end. White rot on 2 in AZ. 

3. Gloeocystidia negative in su lfuric benzaldehyde; basidiospores 
S\oi'Ollen in the middle and tapered to both ends, often with ster­
igma remaining attached 

V~ investiens (Schw.) Karst . Basidiocarps resupinate; hy­
menial surface light buff to bright yellow; dichohyphidia slight­
ly to distinctly dextrinoid; generative· hyphae ~·i th clamps; 
gloeocystidia cylindric; basidiospores 7-8.5 x .3-3.5 J.lm. White 
r ot of 5 in CO; 9 in QB. 

Family PUNCTUI.ARlACEAE 

Punctul.aria Pat. 

Punctul.aria strigosozo>Ulta (Schw.) Talbot. Basidiocarps resupi­
nate to effused-reflexed; upper s urface dark brown; hymenia l 
surface bright reddish purple to dark brownish purple, with folds 
and ridges in radiating patterns; hyphae with clampsj dendrohy­
phidia in hymenium; basid.iospores broadly cylindric to ellipsoid, 
7 .S-9 x 3-4 ~m. White rot of 9 in QB . 

Family SPARASS!OACEAE 

• Sparassis Fr. 

SpaJ'"a8sis l'adicata Weir. Basidiocarps annual, ar1s1.ng from a 
perennial, elongated, underground pseudosclerotium as a rounded 
cl us t e r of many anastomosing and subdivided petaloid l obes with 
thin, wavy margins, cream colored to ye llowish tan; hyphae irreg­
ularly inflated, mostly with c lamps, some simp le septa present; 
aseptate gloeoplerous hyphae present; basidiospores ellipsoid, 
S-7 x 3-S J.IID . Brown cubical root and butt r ot of 2 in 10. ~rr, 
OR, WA. Evidently conspecific with Sparoassis crispa Fr. of 
Europe (~lartin and Gilbertson, 1976). 
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Family STECCHER!NACEAE 

Key to genera 

I. Heavily incrusted skele t ocys tidia present 

I. 

Steccherinwn s . F. Gr ay 

Steccheroinum ci.liol.atwn (Berk. et Curt. ) Gilbn. Basidiocarps 
resupinate; hymenia l surface hydnaceous, \o.'hite to pale buff; 
margin often with white rhizomorphs; generative hyphae with c l amps; 
basidiospores short-cylindric to oblong, 3.5-5 x 2- 2. 5 ~m. White 
rot of 9 in QB. 

Cystidia lightly incrusted or not incrusted ... • • 2 

2. Vesicular cystidia present throughout s ubiculum 
. • • . • • • • • . • . • • • • • . • . . . Cystosterei.QTI Pouz. 

2. Cystidia fusoid, projecting from hymeniwn 
. . . . . . . . . . . . . . . . . . . . . Fibricium J. Erikss. 

FibM.ciwn rude (Kar s t .) Jl.ilich. Basidiocarps resupinate; hymenial 
sur face smooth, white to cream co l ored; genera tive hyphae with 
c l amps; cystidia SS-SS x S-7 lJm~ projecting to SO 1-1m; basidia­
spores short-cylindric~ 4-5.5 x 2-2.5 J,Jm. White rot of 2 in AZ; 
7 in AK. 

Key to species of Cystosterewn 

1. Vesicular gloeocystidia thick-walled, up to 25 )Jm in diam; hymen­
ial surface coarsely tuberculatc. 

Cys tosterewn f71'.U'l'aii (Berk. e t Curt.) Pouz. Basidiocarps peren­
nial, resupinate to effused-reflexed; upper surface becoming black, 
c rustose; hymenia l surface olivaceous buff t o cinereous; genera­
tive hyphae with clamps; basidiospores cylindric-ellipsoid to 
ovoid , 4-5 x 2.5-3 ~m. White rot of 9 in QB. 

1 . Vesicular gloeocystidia thin-wall ed, up to 10 )Jm in diam; hymcnial 
s urface grandinioid 

Cystosterewn pi.ceinwn (Overh. ) Linds. e t Gilbn. Basidioca.rps 
annual, ·re s upinate; hymenial surface gray t o pinkish buff; gener­
ative hyphae with clamps ; ba s idiospores subg l obo.se , 3.5-4 x 3-3.5 
1-1m . 1\'hite rot of 6 in NH. 

Fami I y STEREACEAE 

Key t o genera 

I. Hymcnia l sur face and inner tissue of basidiocarps brown .. o o .2 
1. Hymenia l s ur face and inner tissue o f bas idiocarps no t brown . . o4 

2 . Cystid ia thick-walled, not incrusted , "''al l thinning t o apex; 
hyrocnial surface glaucous with nne, need le li ke 
c rys tal s . . . . . . . . . . Colwrmocystis Pouz. 

2 . Cys tidi a lightl y t o heavily incrusted, with uniformly thin or 
thick walls; hymenia l surface not g laucous ........ o 3 
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3. Basidiospores amyloid in Melzer's reagent; cys tidia thick-\ol·alled~ 
heavily incrusted~ 3.5-6 )Jm in diam .... .. AmyZ.osterewn Boid. 

Amylostel'ewn chaiUetii (Pers 0 ex Fr 0) Boid 0 Basidiocarps resup­
inate to narrowly reflexed; hymenial surface light brown, smooth t o 
tuberculate, cracking into small angular blocks; hyphal sys tem 
dimitic; generative hyphae with clamps; cystidia brown, with a 
basal clamp; basidiospores cy lindric. 6-8.5 x 2-3 )Jm . White rot 
of 2 in CO, AT, OR, WA; 3 in BC , OT, AK; 4 in QB; 6 inNS, NB; 
7 in BC; 9 in AT, NY, WA. 

3 . Basidiospores negative in Melzer' s reagent; cystidia thin-walled, 
lightly incrusted, 2-4 lJm in diam •.•.... Boreostereum Parm. 

Bol'oosterewn Ndiatum (Pk . ). Parm. Ba sidiocarps resupi nate t o 
effused-reflexed; hymenial surface rusty brown, often turning 
blackish, with radially arranged ridges; hypha! sys tem dimitic; 
generative hyphae simple-septate; basidiosporcs cylindric, 7.5-10 
x 3-3.5 lJ.JD . k'hite rot of 3 in MN; 4 in BC, MN; 9 in ro, ~rr. 

4. Basidiospores negative in Melzer's reagent; hymenial surface 
of fresh specimens not s taining red ..... . ... . ... S 

4. Basidiospores amyloid in Mel zer's reagent; hymenia l s urface 
of fresh specimens bruising red . . . . . Haematosterewn Pouz. 

Haematosterewn sanguinolentwn (Alb o e t Schw o ex Fro ) Pouz 0 8asid­
iospores resupinate to effused-reflexed; upper surface tomentose, 
buff to gray; hymenial surface smooth, light buff to purplish 
gray; vesicular hyphae and pseudocystidia with brownish, granular 
contents; generative hyphae simple - septate; basidiospores cylind­
ric, usually S- 8 x 2-3 lJm but in some specimens with 2-s tcrigmate 
basidia 8-14 x 3-5 lJm. White rot of 2 in AZ, CO, OR, WA; 3 in AK, 
AT , BC , ~IBo NB, NSo OT, YT; 4 in ~18, NB, OT, Q8 ; 6 in CT, ME, NB, 
NH, NS, NY, Q8; 7 in AK, 8C; 9 in ~18, N8, NS, PEl. 

S. Cystidia globose., thin-walled, presen t in context and hymenium 
• • . . . • • • . • . . • • • . • • • . • • • ChondrostereUTTJ Pouz. 

Chont:irostereum purpurewn (Pers . ex Fr.) Pouz. Basidiocarps resup­
inate to effused-reflexed; upper surface tomentose, light to dark 
buff; hymenial surface violaceous buff to reddish purple, smooth 
to tuberculate; hypha! system d imi tic; generative hyphae with 
clamps; cystidia up to 20 )Jm in diam; b3sidiospores cylindric, 
6-B x 2o5-3 ~mo White rot of 3 in BCo 

5. Cystidia fusoid, thick-walled with wall thinning a t apex, in 
hymenium only. . Sterewn Pers . ex S. F. Gray emen.d. Pouz. 

Sterewn hirsutwn (Fr.) S. F. Gray . Basidiocarps resupinate to 
effused-reflexed; upper surface hirsute, gray to buff; hymenia l 
surface orange-buff to cinereous, smooth; hyphal system ditritic; 
generative hyphae simple-septate; cystidia up to 6 1Jm in diam; 
basidiospores cylindrict S-8 x 2- 3.5 lJm. White rot of 7 in AK. 
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Key to species of Co lumnoaystis 

I. Gener a tive hyphae with c l amps ; cys tidia not incrusted 

Colwrrnocystis abietina (Per s. ex Fr. ) Pouz. Bas idiocarps r esup­
ina t e to e ffuscd-refl exed or sessil e; upper surface tomentose, 
pale to dark brown; hymenial s urface gr ayi sh brown, smooth; cys ­
tidia 85-1 20 X 8-9 Urn; basidiospores cylindric, 10-15 x 4- 5 .5 lJ m. 
Brown cubica l pocket rot of 2 i n AK, CO, liT, WY; 3 i n AK, YT; 
4 in AK , NY; 7 in AK, BC; 9 i n NY, OR . 

1. Generative hypha e simp l e-septate ; cystidia lightly i ncruste d 

Colwrrnccys tis ambigua (Pk . ) Pouz . Basidiocarps r esupi nate to 
effus cd-rcfl exed; upper surface t omentose , dark brown; hymenial 
surface grayish brown to dark r eddish brown, smooth ; cysddia 
150- 250 X 8-1 4 llm; basidiospores cylindric , 12-16 X 3.5·4 1.Jm, 
Brown cubical r ot of 6 in ~1E , NC; 9 in NC, NY , TN. 

Fami l y THELEPHORACEAE 

Key t o gener a 

1. Basidiocarps entirely res upina te .. •....•.... .... 2 
l. Basidiocar ps becoming pileate .. •. ••. • .•• Thelephora Fr. 

TheZephoro. terrestris Ehrh. ex Fr. Basidiocarps effused-reflexed 
or caespitose with i mbricate pilei ; hymenial surface gr ayish 
brown; hyphae of two types , some contorted and irregular~ others 
wtiform in diam, with c l amps and simp l e sept a ; basidiospores 
brown, coars ely warted, s ubglobose to irregular, 6-9 x 5-8 ~m. 
On 2 i n 10; 4 in P.lN; 9 in PA. 

2 . Cys tidia if pres ent not thick- wa lled and septate; hyphal system 
monomitic or dimitic . •.••. •.•. .. .. . . .. . . 3 

2. Cys tidia t hick-\oo•a lled, septate, in fa scicles ; hypha! sys tem 
dimitic • . . . .......• Tomentenina Hoehn. et Litsch. 

Tomentenina fibrosa (Berk. et Curt.) ~1. J. Larsen . llymenia l sur­
face ferrugineus , smooth to hydnaceous; generative hyphae simpl e­
sept a t e ; cordons present; cys tidia 4-7 j.lm in diam and projec ting 
to 100 }Jm; basidiospor es globose, brown, warted, ~dth warts some­
times bifur cat e , 7-9 1..1m in diam . On 3 in AK, YT. 

3. Subicul a r hyphae simple- septate, dark colored; basidiocarps often 
incrus ting organic debris and pl ant parts and approaching a ter­
r es trial habit ; f ruiting s urface often becoming nega t ive l y geotro­
pic . . . . . . . . . . . . . . . . . . . . .Tomentetl.astrom Sv"rcek 

Tomentetl.astrum fl.ol'i4anum (E ll. e t Ev.) ~1 . J. Larsen. llymenia l 
surface dark purpl ish brown or reddish br own, smooth; basidia­
spores globose to s ubglobose , pa l e br ownish , ech inul a te to aculeo­
late, 8. 5-10 1..1m in diam. On 3 in YT. 

3. No t wi th the above combinat ion of characters . . . . . . . . . . 4 
4. Subicular hyphae simple- sept a te or wi th clamps; young basidia 
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napiform; basidiospores with coarse , often bifurcate warts 
. . • . • . . . . . . • . . • . . . . Pseudotomentella SvrCek 

4. Subicul ar hyphae with clamps or simple-septate; young bas­
idia clavate, basidiospores mos tly echinulate , rarely with 
bifur cate warts . • . . • • . . . . . Tomentel.la Pat. 

Key to species of Pseudt>tomenteZZa 

1. Subicular hyphae simple-septate, clamps lacking . ... . ... 2 
1. Subicular hyphae with clamp connections and some simple septa 

PsBudotcment el.la. humicola ~1. J. larsen. Hymenial surface ferru­
gineus to pale brown, crus t ose to pelliculose, smooth; tissue 
black in KOH; hypha! system monomitic; basidiospores globose to 
irregular, pale ye ll owish, 6-9 ).lm in diam. On 4 in OT. 

2. B~s~d~ospores pale yel lowish to hyaline; hypha! system 
dl.mttl.C ••.•.....•...•.•. , . . . . 3 

2. Basidiospores brownish; hypha! systera monomitic 

Poaw:Jotoment ot la wnbroina (Fr.) t-1. J. Larsen. Basidioca.rps becom­
ing widely effused, usually becoming crustose; fertile areas dis­
con tinuous at first, dark brown to blackish purple; basidiospores 
globose, 7-9 JJm ln diam. On 6 i n NY. 

3. Subiculum dark blue or violaceous black 

Pseudt>tomenteZZa nigra (Hoehn. et litsch.) Svr~ek . Basidiocarps 
curling away from substratum at edges; fertile areas continuous, 
forming a dis tinct pellicle over the subicul um; cordons present; 
basidiospores globose to irregular, 8- 12 ).1m in diam. On 9 in CO. 

3. Subiculum pa l e brown 

Pseudt>tomenteZZa muciduZa (Karst.) Svr~ek. Basidiocarps with hy­
menial surface tomentose, rarely pelliculosc; fertil e areas pale 
lavender brown to tan; cordons present; bas idiospores globose , 
8-12 ~m in diam. On 9 in WA. 

Key to species of Tome>OteZZa 

1. Hyphal system monomitic .•.. 
1. Hypha ! sys tem dimi tic 

• ••• • 2 

TomenteZ. Za catcicola (Bourd. et Galz. ) M. J. Larsen. Basldiocarps 
tawny to dark brown; hymenia 1 surface smooth to hydnaceous; gener­
ative hyphae yellowish brown, mostly with clamps, some simple-sep­
tate; cordons present, composed of generative hyphae; basidia ­
spor es globose to subglobose, verrucose, S- 6 lJm in diam. On 9 
in AT. 

2. Basidiospores echinu late or aculeate, usually la.rger 
than 4-6 Jlm in diam •.••..••.•. . ..... 

2 . Hasidiospores globose, aculeolate, 4-6 )JJTI i n diam 

TomenteZZa ch l.or>ino. (Massee) G. H. Cunn. Sas idiocarps soft and 
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fragi l e , a r achnoid ; hymeni al surface yellowi sh green, smooth to 
hydnaceous; hyphae with clamps; cordons present; basi diospores 
purplish i n KOH, s lightly amy l oid i n Mel zer's reagent. On 2 i n 
AZ. 

3. Basidia up to 20 lJm in dinm, narrowed s harply below . ...•. 4 
3. Basidia not as above . • ....•.......... •. •. S 

4. Basidiospor es 5- 6 .5 lJm in diam; fertile areas dark brown 
to purplish brown 

Tomente rla tel'l'est1'is (Berk. e t Curt.) ~1. J. Larsen. Basidia­
carps adher ent, compact, up to 0.5 nun thick; hyphae with clamps 
and abundant c l avate to pyriform vesicles up to 20 lJm in diam ; 
cordons present, infrequent; basidiospores i rregula.r to subg lo­
bose, echinulate. On 2 in MT. 

4. Basidiospores 7-10 JJm in diam; fertile areas pa l e yellowish 
brown 

Tomentella nitellina Bourd . e t Ga I z. Hymenia I s urface minutely 
punctate or granulose; hyphae mos t ly with clamps , some with simple 
septa; bas idiospores pal e brown, irregularly globose , echinulate . 
On 7 in WA. 

5 . Basidiocarps adherent; hymenial surface granulose t o co lliculose; 
cordons infrequent t o absent; s ubicular hyphae mostly less than 
S ~m in diam , th in-walled, not heavily pigmented . . ..••. 6 

5. Basidiocarps not with combina tion of characters as above ... 7 
6. Hymenial s urface vinaccous brown; basidios pores dis tinctly 

lobed 

TomenteLZa subvinoea (Burt ) Bourd. et Galz. Basidiocarps becom­
ing hypochnoid; hyphae with clamps; cordons rare; basidiospores 
3-4 lobed, echinulate, 6-8 um in diam. On 2 in AZ. 

6 . Hymcnial surface bright to dull reddish cinnamon; basidia­
spores globose to irregularly globose, rarely distinctly 
l obed 

Tomentetz.a Zatel'itia Pat. Basidiocarps consisting of small 
coalesci ng patches; hymenia l surface smoo th t o granulose ; hy­
phae with clamps; g lobose t o pyriform vesic les present in sub­
hymenial r egion; basidiospores 6- 8 ~m in diam. On 9 i n CO. 

7. Basid i oca r ps arachnoid t o byssoid, usua lly separa ble-; cor dons 
forming a conspicuous par t of the subicu lum . . . 8 

7. Basidioca rps not "''ith combination of char acter s given above. 10 
8 . Hymenial s ur face nor ma ll y redd ish purple or rus t y brown; 

margin honey co lored to go lden brown ..... ..... . . 9 
8 . Hymenia l sur face gr ay to pale buff; ma r gin whi ti s h 

Tomento lla ainaraeoens ( Ka r s t .) Hoehn. e t Litsch . Tissue blacki sh 
in KOII; hymenia 1 s urface c.o ll icu lose; hyphae mos tl y with c lamps, 
some simpl e septa pr esen t ; basidiospor es subg l obose to g l obose, 
acul eolate to echinulate , 5-6.5 )Jm in diam. On 9 i n torr. 
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hya line in KOH 
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TanenteZZ.a at rorubro (Pk . ) Bourd. e t Ga l z. Basj diocarps turning 
dark bluish gr een or green in KOII; hyphae with c l amps and some 
simple septa ; basidiospores 4-lobed t o irregular or becoming s ub­
globose, echinulate , 6-8 )Jm in diam. On 9 in NY. 

9. Hymenial surface r ed to rusty brown; basidiospor es ye llo"'' t o 
pale brown in KOH 

Tcxnente Zl.a ruhiginosa (Bres. ) R. t-1aire. Hymenia l s urface gr anu­
lose to colliculose ; hyphae with clamps and some simpl e septa; 
dark brown cordons abundant ; basi diospores irr egular to lobed, 
echinulate, 6-9 llm in diam . On 3 in MB. 

10 . Basidiospores nor ma ll y globose to subg l obose , sometimes 
i rregul a r or l obed; hyphae medium t o dark br own or o live 
brown; hymenial s urface some s hade of brown or r ed • . . 11 

10. Bas idiospores frequentl y elongated a l ong one axis , some­
times subglobose; hyphae pal e to medium brown; hymenia l 
sur face some shade of gray, brown, or green . ... • .. 15 

11. Hymenia l surface some s hade of r ed or or ange 

Tomentetla bryophila. (Pers . ) M. J. Larsen. Hyphae with c l amps, 
with frequent right angle branchi ng, 6-10 urn i n diam; basid ia­
spores globose to subglobose, aculeate, 7-11 ~m i n diam. On 2 
in AZ ; 9 i n t-tB. 

11. Hymenia l surface not some shade of r ed or orange • . . . 12 
12 . Subicula r hyphae not incrusted or s pinulose . . .. 13 
12. Subicula r hyphae incrusted, f r equentl y appearing s pinul ose 

TanenteZZa vioZaceofusca (Sacc.) ~1. J. Larsen. llymenia l sur face 
gr ayi sh brown to da_r ker br own , smoo t h t o granul ose or colJ iculose; 
hyphae with clamps, some thick -walled ; basidiospores acul eate 
t o echinu la t e, 6 .5 ~m in diam . On 3 i n ~IN; 9 i n ~18. 

13 . Wall s of s ubicula r and subhymenia l hyphae not s welling conspicu-
ously in 10\ K0!-1 ....... ...... . .... .. .... 14 

13 . Walls of s ubicular and subhymeni a l hyphae Sh·e l ling conspicuous l y 
in J O\ KOH 

Tcmentella l'Uttneri litsch . l-lymenial s urface da r k br own, smooth 
to finely punc t a te ; hyphae with clamps, some becoming th i ck­
wall ed in s ubiculum; bas idiospores acu l eate t o echinul ate, 7- J 1 
~min diam . On 9 in NY, MI. 

14. Basidiospor es usua ll y 10- 12 lJ.m in diam 

Tomentella br esadolae (Brinkm. in Br es.) Bourd. e t Galz. Hymen­
i a l s urface pa l e br oh'O, smooth to finely granul ose; hyphae 
wjth c lamps; basidiospor es globose, st r ongl y acul ea t e. On 9 i n NY . 

14 . Basidiospor es usual ly 1·9 11m in diam 
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TomenteZZa romosissima (Berk . e t Curt.) Wakef. Hymenial surface 
dark br own to bl ackish brown; hyphae with c l amps; basidiospor es 
100s t l y irregula r , r a r e ly subglobose, acu l ea t e t o echinul a t e . 
On 2 in NT; 4 in NF; 9 in NF , OT, QB. 

lS . Bymeni a l s urface medium to dark brown, gray, or green ..•. • 16 
15 . Hymenia 1 surface avellaneous, pale t an or buff 

Tomentella avellanea (Burt) Bourd. et Galz . Basidiocarps some­
times cracking and becoming deep ly fissured; small and incon­
spicuous cordons pr esent; hyphae with clamps and some simp le 
septa; basidiospores echinulate, 7-10 x S-6 }.lm. On 9 in WA . 

16. Hymenia l surface some shade of brown •• 
16. Uymcnia l surface green to olive brown 

.17 

TomenteZ Za oUIJO.Scens (Berk . et Curt. ) Bourd. et Ga!z. Basidio­
car ps occurTing in small patches or becoming confluent and widel y 
effused; hyphae with clamps, some thick-wa lled; basidiospores 
i rregulonly globose , echinulate to aculeate , 7-9 J,lm in diam. 
On 9 in NY . 

17. Cordons us ua lly pr esent and conspicuous 

TomenteZZa ochracea (Sacc.) H. J . Lar sen . Hymenial s urface 
vinaceous brown to buff, smooth ; hyphae with c lamps, often am­
pullate; some hyphae and basidia gr eenish in KOH; basidiospores 
subglobose or elongated, aculeolate to echinula te, 7-9 }.1m wide. 
On 2 in AZ; 9 in AZ, NJ, NY . 

J 7. Cordons absent 

Tomentella sublilacina (Ell. et Holh·.) Wakef . Hymenia l surface 
vinaceous brown to \oo'OOd brown , smooth; hyphae with clamps, some 
ampullate , others becomi ng thick- walled; bas idia and sterigmata 
of t en todth transverse septa ; ba:s idios pores irr egul arl y globose 
to lobed, echinulate, 7.5 )Jm wide. On 4 in NF; 9 in ~tl, NY, QT. 

Ord er Agaricales 

Key to Families 

1 . Spore pri nt wh i te , cream co lored, or vinaceous . TRICHOLO.\tATACEAE 
1. Spor e print pi nk to dark purplish brown .......• •. .. 2 

2. Spore print sa l mon t o pink . . . . . . . . . .- . VOLVARIACEAE 
2. Spore print some s hade of br own ....... . . ... .. 3 

3. Spore print yellowish brown to rusty brown . ... CORT INARIACEAE 
3. Spore pr i nt dark purpli s h br own .......... STROPHARIACEAE 

Family CORTINARIACEAE 

Key t o Gener a 

1. Bas id i ocarps centrall y to eccentrically s tipitate 
. . . . . . . . . . . . . . . . . • . . . PhoUota (Fr. ) KUIMler 

1. Bosidioca rps sessile ........ . . Crepidotus (Fr. ) Staude 
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C1'epidotus I"amOBUB Hesler e t A. H. Smith. Basidiocarps 8-15 mm 
broad; upper surface buff; gills brown; cheilocystidia irregular­
l y branched or contorted; basidiospores ellipsoid to subovoid, 
punctate-echinu l ate, 6.5-8 x 5.5-6 }.UD. On 9 in CO. 

Key to species of Photiota 

1. Pileus surface viscid to glutinous. . .. . .... .. 2 
1. Pileus surface not viscid . . . • . . . . . . . . . . 5 

2. Pileus surface bright ye llow or orange ....... . . . . 3 
2. Pileus surface pale brown to ferruginous. . . . . . 4 

3. Basidiospores 7- 9 . 5 x 4.5-6 lJID 

Photiota aurivetza (Fr. ) Kummer. Pileus surface scaly; s t ipe 
sca ly; pl eurocys tidia thin-walled, fusoid, some lobet a t apex; 
basidiospores s lightly d ex tr i noi d in Me l zer' s reagent . Wh i t e rot 
of 2 and 3 in BC. 

3. Basidiospores 6- 7.5 x 4-5 lJm 

Pho Ziota Zimone ZZa (Pk. ) Sacc. Pileus surface sca ly; stipe scaly; 
pl eurocystidia thin-wa ll ed, clava t e; basidiospores negative in 
Melzer's reagen t. White rot of 9 in BC. 

4. Pileus surface pa l e brown, some pleurocystidia thick-wa lled at 
apex ; chrysocystidia absent. 

Pholiota decorota (lturr.) A. H. Smith et Hes ler. Pileus surface 
fibrillose to scaly; s t ipe sca l y; basidiospores 6-9 x 3. S-4. 5 lJm, 
negative in Melzer ' s reagent. White rot of 2 in AZ. 

4. Pileus surface ferruginous brown; pleurocystidia thin-walled; 
chrysocystidia present. 

Pho Z.i ota adiposa (Fr.) Kununer. Pileus s urface with concentric 
sca l es ; s tipe viscid, sca ly; basidiospores S-6 x 3- 4 lJm, negative 
in t-lelzer' s reagent. White rot of 2 in BC, CO; 3 i n BC. 

5 . Pleurocystidia and cheilocystidia present . 

PhoZ.i ota bakerensis A. H. Smith et Hesler. Pileus surface fibril­
lose; pleurocystidia abundant, with s lightl y thickened walls a t 
base, ventricose; basidiospores 7-9 x 4- 5 lJm, negative in Melzer' s 
reagent. White rot of 2 i n AZ. 

5. PJeurocystidia absent, cheilocys t i dia present. 

Pho liota al nicola (Fr . ) Singer. Pi! eus surface fibrillose to 
scaly; s t ipe fibrillose; basidiospores 8-10 x 4-5 . 5 lJID, s lightl y 
dext rinoid in t-Ie l zer' s reagent. White rot of 3 in AT, 8C, f.tB; 
4 i n OT ; 9 in SK. 
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Family TRJCiiOLOMATACEAE 

Key to genera 

Latlellae with serrate edges ...•.. 
Lamellae with edges not serrate .... 
2. Basidiospores echinu l a te , amyloid in 

~lel zer' s reagent . . . . . . . . . . Lentinellus Karst. 
2. Basidiospores smooth, negati ve in ~1el zer' s 

reagent . • . • • . . . . • • . • • . Lenti nus Fr. 
Basidiocarps sessi l e ... . ... . .. ............ 4 
Basidiocarps stipi t ate to s ubstipitate to 
s ubsessi l e with a narrowed base ....... .. . . ... . . 
4. Lamellae not split l engthwise . ...... Panellus Karst. 
4. Lamellae split lengthwise , edges curled 

back . . • • . • . • . • . . . • . • . • . Sohiaophyllwn Fr. 

Schizophyl.lwn cormru.ne Fr. Pil eus surface t omentose, grayish -white; 
hyphae with clamps; cystidia l acking; basidiospores cylindric, 
negat i ve in Melzer's reagent. 7-11 x 2.5- 3.5 ~. Wh i te rot of 3 
in NB ; 6 in CT, ,.IE, NH, NS, NY; 9 inNS, PA, PEl. 

5. Basidiocarps centrally s tipitate •.... . ..... . • . . • 6 
5 . Basidiocarps eccentrically or laterally s tipita te 

or substipitate .••... •• ...•. Plet<J'otus (Fr.) Kummer 

Pl.eurotus ostreatus J acq . ex Fr. Basid i ocarps centrally to l a t­
era lly substipitate to a l most sessi l e; pil eus surface dull tan to 
mousy gTay, glabrous ; gi ll s decurrent ; hyphae with c l amps; cys­
tidia none; basidiospores cylindric, negative in Me lzer's reagent, 
6-1 0 x 3-4 lJm, s pore pri nt cream co l ored. White r o t of 3 in BC; 
4 i n NWT; 9 in CO . 

6. Bas idiosporcs not amyloid; basidiocarps typically larger 
tha.n 2 em wide . • • . . . . • . • . . . . . . . . . . . . • 7 

6. Basidiospores amyloid; basidiocarps small, up t o 2 em 
wide .. ••••... . ... . Xeromphalina KUhner et Maire 

Xerarrphalina oampanella (Batsch ex Fr.) Kuhner et ~laire . Basidi a­
carps i n dense clusters ; pil eus s urface ye llowi s h brown; gill s de­
current ; s tipe da.rk br own , horny; pleurocys tidia thin- walled , 
ventricose; basidiospores ell ipsoid, smooth , 6 . 5- 8 x 3.5-4 JJm . On 
well rotted s tumps and l ogs of 2 in AT, CO ; 3 in AT, BC, NB, OT; 
4 in AT , OT, QB; 6 in NB, NS ; 7 in BC. 

7. Basidiocarps caespitose or in dens e c lusters . • • 8 
7. Basidiocarps occurring singly or in sma II groups 

. . . . . . . . . . . . . . . . . . . . TPichol.omopsis Sing. 
8. Annul us absent; pi l eus surface mois t to viscid , s tipe not 

fibrillose or sca ly . . . .. . •. . •.... . ....•. 9 
8. Annulus present; pileus surface fibri llose-scaly; 

s t ipe fibri llose to sca l y • . • . • . . Arrmillariella Karst. 

AmiUariel'La mollea (VahJ ex Fr . ) Karst. Basidiocarps honey­
brown, upper surface not viscid; gi ll s decur rent; cys tidia none ; 
basidiospores ellipsoid, 7-1 3 x 4.5- 7 lJm. Wh i t e root and butt 
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rot of 2 in AT , AZ, CO, NM, UT; 3 in AT, BC, MB, OT, SK, NB; 4 in 
OT, S in MB; 6 in CT, ME, NB, NH, NS, NY; 7 in BC, OR, WA; 9 in 
AZ , CO, NB, NM, WA. 

9. Stipe dark brown, velvety .. • .• FZalmruti.na Karst. 

FL<uronuti.na v eZutipes (Curt. ex Fr.) Sing. Pileus surface buff to 
orange-brown; gi l ls adnexed ; pilocystidia and caulocystidia pre­
sent; basidiospores ellipsoid, 7-8 x 3-4 lJlD. White rot of 2 in CO . 

9 . Stipe reddis h br0"-11, not velvety; pileus surface moist, glabrous, 
not viscid • . . • • . . • . • • • • • • . • . Collybia Fr. Kwnller 

CoZlybia acer>Vata (Fr.) Kummer. Basidiocarps caespitose; pileus 
surface glabrous, pale ches tnut brown; gill s adnexed; basidia­
s pores ellipsoid, 5-7 x 2-3 }Jm. White rot of 3 in BC. 

Key to species of LentinelZus 

1. Basidiocarps sessile; single or in umbricate clusters; pleurocys­
tidia fusiform, 26- 39 x S-7 \lDl. 

Lentinellus montanus 0 . K. Miller. Bas idiocarps developing on logs 
in or near snow; pileus surface woolly; tramal tissue nonamyloid ; 
bas idiospores ovoid to subglobose, 4.5-6 . 5 x 4.5 ).1m . White rot of 
2 in CO. 

1. Bas idiocarps centrally to eccentrically s tipi tat e, usually cacspi­
tos e; pleurocystidia fusiform, 30- 50 x 6-8 lJ,m. 

LentimJZZus ompho.Zodes (Fr.) Karst. Pileus surface glabrous; 
tramal tissue nonamyloid ; basidios pores ellipsoid to subglobose, 
5-7.5 x 4-5 J.1IIl . White rot reported on 2 by Miller and Stewart 
(1971) . 

Key to s pecies of Lentinus 

1. Pileus s urface becoming glabrous, pinkish - buff to dull tan; gills 
finely serrate, veil absent. 

Lentinus kauf fma nii A. H. Smith. Bas idiocarps centrally to later­
ally stipitate; pleurocystidia abundant, cylindric to ventricose, 
60- 100 x 7-1 2 lJffi ; basidiospores cylindric t o sl i ghtly curved, 
S-6 x 2- 2 ~m. Brown cubical pocket rot of 7 in AK, BC, CA, OR, WA . 

1 . Pileus surface cream to buff with darker scales ; gills coarsely 
serrate, veil present at first. 

Lentinus lepideus Fr . Basidiocarps centrally to laterally stipi­
tate; pleurocys tidia fusoid, not projecting, 40- 60 x 3-5 Jlm ; 
basidiospores cylindric, 9-11 x 3 .35 Jlrtl. Brown cubical ro t of 2 
in AZ; 6 in CT, ~IE, NH, a nd NY. 

Key to speci es of Panellus 

1. Basidiocarps eccentrically to laterally s tipitate; pileus surface 
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tan, pubescent . 

Panellus stipticus (Bull. ex Fr.) Karst. Gi ll s luminescent ; pl eur­
ocystidio fusiform to bifurcate , 20-40 x 3-4 . 5 lJm , ba sidiospores 
ellipsoid or s l ightly curved, smooth , amyloi d in Melzer' s reagent. 
White rot of 6 in CT, ME, NH, NY. 

1. Basidiocarps sessile; pileus s urface viscid, brown to greenish or 
olivaceous. 

PaneZ.Lus serotinus (Per s. ex Fr .) KUhner. Pl eurocystidia abundant. 
fusiform to clavate, 35-65 x 6-ll )Jm; elongated, c lavate pileocys ­
tid ia i n cuticle; basidiospor es cyl indric to a ll a ntoid, amyloid 
in Mel zer's reagent , 4-5 .5 x 1- 5 lJm . Wh i te rot of 3 in BC . 

Key t o species of Tl'icholomopsis 

1. Pil eus s urface ye llow with ye ll ow or grayis h s ca l es. 
1. Pileus s urface with purplish red sca les. 

Tricho'tomopsis T"Utilans (Fr .) Singer. Ba s idi oca.rps up to 15 vm 
wide; gi ll s ye l low; st ipe with red fibri Is; pleurocystidia 35- 60 
x 6-9 )Jm; c heilocystidia abunda nt ; ba s idiospores e ll ipsoid, 8- 10 
x 6- 7 lJm. White rot o f 7 in AK; 9 in NH. 

2. Pil eus s urface with grayish sca l es ; s tipe with grayish fibrils; 
gi ll s yellow. 

TPicholomopsis decoru ( Fr.) Singer . Bas idiocarps up to 8 em wide; 
pl eurocys t. idia r a r e, ba r e ly proj ec ting, 30-40 x S-8 ~m ; basidia­
spores ellipsoid, 6- 7.5 x 4.5- S lJD'I. Wh i t e rot of 3 in BC . 

2. Pileus surface a nd s tipe bright ye ll ow; gi ll s pinkish. 

Tl'icholomopsis streetsii Gilbertson. Basidiocarps mo s tly 1-2 .5 em 
wid e; hyphae of surface tomentum thick-wa lled, c l ose l y nodose­
sep t a te; pleurocys t i dia abundan t , na.rrowly c lavate with a capitate 
apex # 90-125 x J0-13 )Jill; basidiospores l emon- shaped, 10.5-1 2.5 x 
8-9 llJJI. Whit e r o t of 2 in AZ . 

Fami l y STROPHARIACEAF. 

Nal'JIKltoloma Karst. 

Naematoloma capnoides (Fr.) Kars t. Basidiocarps centra lly s tipi tate , 
cnespitosc or gregarious j upper surface of pileus pal e reddi s h orange 
to cl nnamon; gi 11 s grayish-wtdte a t firs t , becom ing purp lis h-brown, 
ad nate ; p l eur ocystidia c l ava t e , us uall y mucronate, contents h i gh ly r e ­
fracti ve in KOH; bas idiospor es e ll ipsoid , yellowi sh-brown in KOU, 
appeari ng t r uncate due to npical pore, 6- 7.S x 3.5-4.5 lJm. White rot 
of 3 in SC. 
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Family VOLVARIACEAE 

Ptuteus Fr. 

Pluteuo cer-tJinu.s (Fr.) Qu61. Bnsidiocnrps centrally s tipitate, 
usually single ; upper surfac e of pileus pinkish-bro\o'TI t o gray; gill s 
pinkish, free; annulus lacking; pleurocystidia abundant, with 1-4 
apical horn-like projections; basidiospores ellipsoid, hyaline, pink­
i sh-brown in mass, 7-9 x 5-6 m. White rot of 2 i n AZ. 
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REV1SIONARY STUDIES IN THE HYALOSCYPHEAE. 

I . ON GENERA WITH "GLASSY" HAIRS 

RICHARD P. KOR F* 

1nstitut for Sporeplanter, K¢benhavns Universitet 
0 . Farimagsga de 20 , 1353 K¢benhavn K, Denmark 

a nd 

LINDA M. KOHN 

Department of Botany, Clemson University , Ctemson SC 29631 

ABSTRACT 

The "glassy-haired" members of th e Hya loscypheae (Dis­
comyce tes: Hel o t ial es, Hyaloscyphaceae) all have either 
so lid, refractive ap ices to the hairs, or thick-wa lled 
ha i r s with a fine lumen extend i ng to or nearly to the 
apex. The glassy cha rac ter deri ves from at l east two 
substances: (I) glassiness disappears following aqueous 
KOH pretreatment, (2) glassiness retained after KOH expo­
sure . For group (I) the generic name Urceolella Boud. 
is accepted, and two s ubgenera are recognized, U. subg . 
Urceo lella and U. subg . Hya l acr o tes subg . nov. TWo gene­
~cceptedin group (2) : Mollisina HOhn . for species 
with delicate, branched, so lid excipular "processes, " 
and Hya lopeziza Fuckel, in a greatly modified sense. 
This genus is now conceived as containing four subgene­
ra , the t ype subgenus, Hyalopez iza subg. Hyalopez i za, 
and three subgenera based o n prev•ously recognized gene­
ri c names: Unguicularia HOhn., Unguiculariopsi s Rehm, 
and Unguicul el la HOhn. In t wo of these subgenera t'hc 
hair walls give a reddish-brown (dextrinoid) react ion 
in Melzer's Reagent in some species, but not in others. 

*Pre sent address : Plant Pathology Herba r ium, Cornell Univer­
sity, Ithaca, NY 14853, where this work was comp l eted . 
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In the process of s tudy ing a series of lnoperculale 
D iscomycetes collected in Greenland by Dr. Peter Milan 
Petel"'sen, of Copenhagen University, the senior author 
encountered a tin y, sessile, clear-ye ll ow (when dry) 
species on a twig of Sali x sp. (host identification b y 
Hans Tybjerg and Jelle Dahl M¢11er, Copenhagen Uni ver ­
si t y), which proved to be a rare l y collected species, 
Unguiculella rehmii E. Mull e r ( = Molli s ia hamulata 
Rehm), known previousl y primarily from alpine sites 
on herbaceous stems. The swollen, solid, "glassy" api­
ces of both hairs ard paraphy ses are provided with 
more or less tubular , mostly hooked or"' Cl"'isped, del i­
ca te "processes, 11 much longer on th e hairs than on 
the paraphyses (FIG. I). Three previous I y un;..eported 
characteri s tic s of the spec ies caught our attention: 
( 1) the glassiness of the thickened apices and "pro­
cesses" of both the exci pular hairs and paraph yses 
was lost if the ma terial was pretreated in 10% aqueous 
KOH, (2) the ascus pore did nol blue in Mel zer's Rea­
gent without KOH-pret rea tmenl (prev iously discussed 
i n other Ascomycetes (Kohn & Korf 1975; Nannfeldl 
1976)], and (3) some of the paraphyses are t y picall y 
fi l iform, thus lacking the thickened apices and the 
tubular hooks !hal led von Hohn el [1918, as U. hamula­
la (Rehm) Hohn. , a later homonym of the typespecies], 
Mull er (1968) and Rait v i ir (1970) to place the species 
in Ungui cule lla. We have begun a monographic reinves­
tigation of that genus, together with a study of several 
other, apparen tl y close ly related, genera. 

KOH- PRETREATMENT AND "GLASSINESS" 

Glassiness in the hairs of members of the family 
Hya loscyphaceae, tribe Hyaloscypheae, has been a gene­
ric characteristic recognized by Denni s (1949, 1960, 
1968, 1978) for Ungui cularia, Hyalotr i cha, Urceo l el la , 
a nd Hyalopeziza, b y Raitvi ir (1970) in Hya lopez i za 
and Unguiculella, and by Korf (1973) in Urceolella 
and Unguicu I ariopsi s. Non e of th ese tr"ea tmen ts can 
be sai d 10 be at all exhaustive, though Raitviir's 
much broadened concept of Hya lopeziza provided a ma­
jor advance. A particularly import ant paper dealing 
primarily with the glassy-haired genera and spec ies 
has been published only recenlly (Raschle 1977). Three 
glassy-haired genera are scarce l y more than ment ioned 
in his key (Mollisina, Ungui cu lella, and Ungu icu lar iop­
sis), but three are treated in depth (Hyalopeziza, Un-
9Uicularia, and Urceolella). Unti I we s tudi ed his paper 



FIG. 1 . M icroscopic fea tures of Urceolel la 
hamul a ta (Rehm) Korf & Kohn (= Unguiculel­
la r ehmii E. Muller) x 1000. Apices of B 
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pa'raphyses, 5 with glassy apical thickening and tubu­
la r ''processes;" 2 ascus apices moun (ed in Melzer's 
Reagent , lower from water rehydrated sec tion, upper 
from 1 O% aqueous KOH rehydrated sect ion; 6 ascospor es; 
6 ha i rs with glassy apices and tubular 11 processes" 
from apothecial flanks. CUP 59475. Drawn by R.P.K. 

we were unaware that Ra schle had ear li er noted and 
emph asized the loss of glassiness in KOH-pretreated 
material. He reported it, and used it as a generic 
character, for on l y one genus, Urceolel la. Our studies 
have confirmed h i s ob servations and confirmed the 
usefulness of thi s character in deli mi ting an apparentl y 
natura I taxon. 

Presence of refrac ti ve, uncinate paraphyses, similar 
to those of th e excipular hairs, was von HOhnel' s 
(1906) primary criterion for segrega ting Ungu icu lella 
Hahn. from Unguicularia Hahne I ( 1905). Some of the 
species von Hahnel transferred to his new genus I ack 
description of such paraphysis apices, however, as 
no ted b y Raschle ( 1977) ; other authors (B{6hler: 1974 ; 
Dennis 1950, 1955; Svrcek 1978) have also added spec i es 
without hooked paraphysis apices. Our studies on Ungui ­
cu l e l la show that the t ype species of t he genu-s;-TI. 
hariiU!ata (Feltg.) Hahn . , and most others do not lose 
glassiness of the hairs or p araphyses after KOH-pre­
trea tment. Thi s i s in contrast to th e s ituation in U. 
rehmii and in an as yet unpubli shed new sp ecies re­
ferred to the genus (Arendholz 1979) which we have 
had the opportunity to e x amine . Of far greater impor­
than th e presence of hooked paraphysis apices, to our 
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mind, i n i n di ca ting a ff i nit ies i s the c hemis try of the 
subs ta nce gi v in g ri se to g lass iness in the ha i r s, r esu l­
t ing here in it s loss f o l low ing KOH-pre tr eat ment. Ur ceo­
l e ll a i s the onl y g enus in whi ch we k n ow o f su c h a 
r ea c t i on, though no n e o f it s s p ec i es have the so l i d 
ha ir a pi ces a nd hooked "processes" of Ungui cul e ll a 
r"ehmii. 

Mor eover , we a r e unimpressed with such s ing le char­
ac ter s a s h a i r s b e in g or n o t b e i ng hooked api c all y 
as a p p ropri a te b ases to d is tingu i sh gen era i n the Hya lo­
scyphaceae . Such u nc in a te h a ir ends occu r in sever a l 
g enera , some w it h gl assy ha irs, o ther s without . In 
consequence, we h ave deci ded to p lace Ungu icul e ll a 
rehm ii in Urceo le ll a , c r ea ti ng fo r it a new subgenus, 
u;:ceore ll a su bg . Hy al acr otes . At l eas t o n e o t her sp ec i es 
[ Arendho l z ' s (1979) u n pu b li sh ed o ne ment ioned a b ove ] 
ca n b e r e f erred to the n ew subgenu s . In Urceo l e ll a 
subg . Ur ceo l e ll a the h ai r s a r e no t so lid a pica ll y, but 
are th ick wa ll ed with a fi ne lumen tha t o f ten expands 
aga in nea r the t i p to form a th in-wa ll ed apex , an d 
t he t wo subg ener a shou ld be ea s il y di s tinguish ed . 

The man ner i n whi ch g l ass iness deve lops i n the 
ha irs o f thi s group of the Hya loscyph aceae h as never 
b een adequate l y s tu d i ed . Rasch l e (1977: 180) h as n o ted 
th a t i n Hyalop ez i za mill epunctata (L i b . ) Rait v. [as 
Un guicu l a ri a m i ll epunc t a t a ( Li b.) Denni s ] on e fi nds 
you n g a pothec ia w ith "hy phi gen Haa r en , an denen er s t 
an der Haa r spit ze e ine k l e ine, glas artige Kappe g ebil ­
det is t. 11 We a r e a bl e to con f irm hi s observa t ions tha t 
the ha i r th icken i n g proceeds from th e a pex b ackward s 
in t ha t sp ecies a nd in sever a l o ther s ( a t l eas t one 
of wh i ch is u n descri bed, f r om our Maca r onesia n co ll ec­
tions ). The ha irs are th in- wa ll ed when youn g, a nd 
a t ma turit y there i s cell lumen visi bl e onl y at t h e 
ver y b ase . T he g I ass i ness thu s appears to con s i s t of 
seconda r y wa ll th icken ing . 

We have no t been ab le to con f irm that a s im i l a r 
on togeny accounts for the g l assy 11 p r ocesses" foun d 
in Mo l l isina rub i HOhn . , th e t y p e sp ec ies o f Mo ll isi n a 
Hohne l ( 1926)-. - 1-f so, these "p r ocesses" should be tt er 
be cons idered bra nched , tru e 11 ha i r s" wi th the l umen 
comp le tely r epl aced by secon dary wa ll thi ckening; such 
a n i nterp r e ta t ion i s who!! y consis tent wi th ou r s tu di es , 
b u t may have to be reso l ved by u se of t h e e l ec t r on 
mi c r oscope. 
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REACTIONS IN MELZER'S REAGENT 

In some spec i es referred b y Raschl e (1977) to Hya lo­
peziza and to Unguicularia, but not in o thers-;--tFi"e 
hair wall s and / or contents give a dextrinoid reaction 
(yellow-brown to reddish brown or even purpli sh 
brown) in Mel zer' s Reagent. Korf' s ( 1973: 298) sugges­
tion that thi s reaction might be u seful at the generic 
rank i s not confirmed by our st udi es; Ra sch le appears 
to be c o rrec t in accepting s uc h a character only at 
the species level. No explana t i on for the differences 
in reacti v it y a mong species has ye t b een advanced. 

We a l so concur with Rasch l e ' s (1977) trea tmen t in 
not plac ing a n y emphas i s at the gener ic leve l in the 
tribe Hya losc y pheae on whether or no t the ascus pore 
mechani sm blues in iodine (Melzer ' s Reagent ) . Raschle 
routinely pre treated with KOH to determine whe ther 
or not the pore blues; he d id not report on whet h er 
such pretrea tment c h anged any of th e reactions he 
obser ved. We ha ve found that pret r eatment with KOH 
i s necessa r y to observe the J+ reaction in Unguicule ll a 
rehmii (which we now trea t as Urceolella hamul ata, 
see below), but does not prove to b e necessar y in 
Arendholz' s (1979) unpubli sh ed sp ecies th at we would 
al so refer to Urceo l e ll a subg. Hya lac r otes. 

CONCLUSION 

For glassy -haired Hya loscyp h eae ma n y generic names 
are available, but we a r e now conv inced that according 
generic rank to taxa d e limited b y sligh t differences 
i n wall thickening or d egree of curvat ure of the hairs, 
or b y whether or not the f ungi occur as mycopara si tes, 
obscures rather tRan elucidates relationships. We pro­
pose to reduce three generi c names to subgeneric rank, 
not full y convinced that these su b gen era delimi t· n atur­
al groups, but at leas t offeri ng some leads back to 
the ol d er li te r atu r e where species we will include have 
been given gener ic ran k in previous treatments. The 
f ollowing key wil l serve to di st ingui s h the three genera 
that we accept, and their i ncl uded subgenera. 

to 
Following the key we provide the 
the accepted genera a n d subgener a, 

ty p es . 

full 
an d 

c itati ons 
to their 
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KEY TO THE GENERA AND SUBGENERA 
OF GLASSY-HA I RED HYALOSCYPHEAE 

I. Hair-s losing glassiness when pr-etr-eated with KOH, 
hair walls not dextr inoid in Melzer' s Reagen t. 

1 ' 0 

Ur-ceolella .••• 2 

2. Hair-s with thick wa l l s and a thin, con tinuous 
lumen (r-ar-e l y lacking in some hair-s) that 
often expands again at th e hair apex; para­
physes without glassy apices. 

· Urceolella subg . Urceo l e lla 

2'. Hairs and at least some paraph yses with 
solid apices and tubular, hooked or sinuous 
"processes" w i thout a lumen. 

Urceolell a subg . Hya l aerates 

Hairs retaining 
dex trinoid or 

g lassiness after KOH pretreatment, 
not. • •••••......•..••••• • •• ••• • •• 3 

3. Glassi ness confined to delicate, mos tl y 1.0-

3' 0 

l. S~m wide , u sua ll y branched "processes 11 

f r om the exc ipul ar cells, not dextrinoid. 

Glassiness 
b r anched) 

in distinct 
hairs at least 

trino id or not. 

Mollisina 

(only very rar-e l y 
2.0~m b r-oad, dex­
Hya lopezi za .. . . 4 

4. Par-aphyses without hooked apices. 00 00 000000 00 00. 5 

5. Hairs with th ick walls , with a narrow lumen 

5' 0 

nearly to th e apex, with or without thin 
septa, dextr-inoid in some of the species . 

Hyalopeziza s ubg. Hyalopeziza 

Hairs with 
the base. 

a sol id apex and lumen only a t 
0000000000000000000000000000000000 6 

6. Hairs uncinate, walls not dextr inoid; 
on fungi. 

6' 0 

Hya lopezi za s ubg. Unguiculariopsi s 

Hai r s s tra i g ht or 
walls dext r inoid or 
plant debr-i s . 

s l igh tl y crooked, 
notj usua lly on 

Hya lopeziza subg. Unguicularia 

4'. Paraphyses and hairs with thickened, hooked, 
glassy apices, neither dex trinoid. 

Hya lopezi za subg . Ungu iculella 
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ACCE PTED GENERA AND SUBGENERA AND THEIR TYPES 

1. HYALOPEZ I ZA Fuckel, Jahrb. Nassaui schen Vereins 
Naturk. 23-24 : 297. 1870 , char. emend. 

Lecto t y pe: Hy alopeziza ciliata Fuckel , toe. cit., 
p. 298. 

l a. HYALOPEZ I ZA Fucke l subg. HYALOPEZIZA 

Lecto t ype: Hya lopeziza ciliata Fuckel, toe . cit. 

lb . HYALOPEZIZA Fuckel subg . UNGUICULARIA {Hohn.) 
Korf & Kohn, comb. e t s t a t. nov . 

Basionym: Unguicularia Hohn . [ut gen.], Ann. 
Myco l . 3: 404 . 1905 . 

Holot ype: Hy a lopeziza 
& Kohn, comb . nov. 
Hohn., toe. cit. 

unguicu l a t a {Hohn. ) Korf 
= Unguicularia unguiculate 

lc. HYALOPEZIZA Fuckel subg. UNGUICULARIOPSI S {Rehm) 
Kor f & Kohn, _comb . e t s tat. nov. 

Bas ionym: Unguiculariopsis Rehm [ut gen . ], Ann. 
Mycol. 7 : 40 1. 1909. 

Holot y pe: Hya lopez i za ili ci nco l a {Berk. & Br.) 
Korf & Kohn, comb. nov. = Peziza ilic incola Berk. 
& Br., Ann. Mag. Nat. H~Ser. 3 , 7 : 457. 
1861. 

l d. HYALOPEZIZA Fuckel subg. UNGUICULELLA {Hohn.) 
Korf & Kohn, comb. e t s tat . nov . 

Ba sion ym: Unguiculella Hohn. [ut gen.], Sitzungs­
ber. Kaiser!. Akad . Wiss . , Math . -Naturwiss . Kl . , 
Ab l. I , 11 5 : 1 28 1 . 1 906. 

Holot ype : Hy a lopez i za hamu l ata {Feltg.) 
Kohn , comb. nov. Pezizella hamulata 
Vorst. Pi lz- F I. Lu xembourg, Nachtrage 
1903. 

Korf & 
Feltg., 
3 : 51 0 

2. MOLLISINA Hohn., Mitt. Bot. lns t. TH Wien 3 : 67. 
1926. 

Holotype: Molli si n a rubi Hohn. [u t "{Rehm) Hohnel 
n . sp . "], loc. ci t. 



510 

3. URCEOLELLA Boud ier, Bul l. Soc. Mycol . France 1: 
119. 1885, char. emend. 

Lectotype: Urceolella crispula (Karst.) Boud., 
H i s t. classlfic. di scomyc . Europe 130. 1907. 

3a. URCEOLELLA Boudier subg . URCEOLELLA 

Lectot y pe: 
lac. ci t. 

Urceolella c ri spu la (Kars t. ) Boud., 

3b. URCEOLELLA Boudier subg. HYALACROTES Korf & 
Kahn, subg. nov. 

Holot y pe: Urccolella hamul a t a (Rehm) Korf & Kohn , 
comb. nov. = Molli s i a hamu l ata Rehm i n Rabenh., 
Krypt.-FI. Oeu~ ed. 2, 1 (3 )[Li ef:- 36] : 534. 
1891. Unguiculella rehmii E. Muller , Sydowia 
21: 148. 1968 ('1967~ Unguiculel la rehmii 
Rai t v., Scr i pta Mycol . 1: 38. 1970 [nom . supe;::Ti":T 

Apothecia minuta, pruinosa , hymenio leviter pruinoso. 
Excipulum ectale h yali num, ad basin ex text ura angula ­
ri compositum, marginem versu s hyphas haben sj exc ipu­
lum medullare ex textura intr ica ta compos it um. Pil i 
hyalini, ab bas i ad marginem apo th eci i procurren tes, 
apice plano mitr-a subl anceo lata ref ractiva salida probe­
seem apicalem vel subapicalem hamatam vel Cr"'ispatam 
habente praed i to, mitra una cum probosce, refracti vi ta ­
te materiae siccae KOH so lute madefactae eva nescente. 
Asci c lavat i . Ascospor""a e hya l inae. Paraphyses hyal i ­
nae, d i morphae: paraphyses non capita tae ascos ae­
quantes vel parum excedentes, --;:a,..o sy mpod i aliter rami­
ficantes, a p ice al iqu ando plus minu sve flexo vel de­
fermi i paraph yses capitatae simi la res sed a sces parum 
excedentes, apice clava to mi tra sublanceela ta ref rac t iva 
selida plerumque proboscem apica lem vel suba pi ca lem 
saepe hama tam habente praedi to , r efra c t i vita te ma teri ae 
siccae KOH so lute madefacte eva nescente. 

E t y mo logy: from the Greek, Hya los 
t ip. 

g l ass + Ac rotes 
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Acremon i um 45, 236 : s tr ic. tum 370; v er-

tlcllll!ltum 386 
Acros per"mum gramlnum 243 
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Adelopu s balsamicola SO 
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Agerl cu s 390; bisporus 402 
Agyl"'ium rufum 243 
Aje llomyces capsulatus 133, 136, 139, 

140 
Albugo see 50 ; bllt l 49 
Aleurod lscus 208 
Alternar ia see 50 ; alternatll 370 
Amanit a 106, 175, 200, 296, 380 ; s ec t 

Lepide l la su b s ect Soli tar ilu~ s t i rps 
Cl n ereoconle 298; ebryptlformi s 176; 
alliacea 176 ; l!lnlsat,a 177 ; cinereoco­
nie v c lnereoconia 298; v crocees­
cens 298; cy l lndri spor iforrn i s 177; 
flovivolva 179; froterna 180 ; gr iseo­
far l n osa 298 ; lnodoro 189; h.llescens 
298 : maculans 181; malodore 18 1; 
ma ppa v tenuipes 182 ; margar i t a 
182; rnurrilllane 180; mus caria SO; 
mutabil ls 192 ; n e glecta 183 ; odora to 
298; odorlfera 184; p a ll ldoflavescen s 
296-298: pantheri na ISS: v pantheri ­
noides ISS, 186 ; pantherinoides 184 ; 
porva ISS ; parviformi s 185 ; prae­
gemmata 186; praegraveolens 182, 
187 ; praelonglsp ora 187 ; p seudove r ­
na 188; rhoodsl l 188 ; v flavot lngens 
178 ; roanokensis 198; f inodor,e, 189 ; 
roseitincta 189 ; solltar i i formis 190; 
s pre ta v min or 194 ; s pre te lla 190; 
suballlecea 19 1 ; s ubcit r iniceps 19 1 ; 
submu tabilis 192; subpha ll o ide s 192 ; 
s ubrecut l ta 193 ; s ubsoll tar ia 193; 
s ub vl rg lniana 194 ; tenuifol ia 195 ; 
umb r l n ldi sce 19S; v ernetla 196 ; ve r ­
niformis 196 : ves t lta 298; v i r gi n ia­
na 197; vlrosi form ls 197; watson la­
na 198; wellsi i 198; west i i 199 

Aman l tops ls 17S ; flor ldana 179 
Amauro a scu s 30 ; kYehnll 29 
Amauroch e ete atre 307, 34 1 ; ferru gi ne-

a 307 , ltd ; fylig lnosa 34 1 
Amph l nema 428; byssoldes 431 , 434 
Amphlsphaer l a s eparens 50 
Am y loathelle 201 , 202, 204 , 209 ; amy -

lacel!l 202-204, 206: c r assiusc u la 
20 1, 204, 205 

Amylocortlclum 201, 209 ; l l!lcer a tum 
205, 206 

Am ylos lereum 208 , 209, 49 1; cheille !il 
491 

An t hos tomella rotibidoc 50 
Anthracol dr:t~ eleocht~ridb 50 
Api op lagiostoma acerifcr)Jm 2 13; ce r p l-

nicol um 2 13 
Api osporella a lp l n a 50 
Apiospor lna co l l ln$ il 50 
Arechniotus 28 , 139; dankllliensis 28 ; 

hyelinosporus 22; merg l nos p oru s 22: 
reticulatus 29 

Arcyodes in cl!l rn a ta 303, JIS 
Arcyrio 238 , 317 1 318; cinerea 303, 

315; denuda te 303, 316; ferrug lnea 
303, 316; g lobose 303, 316 ; lncarna­
ta 303 , 316, 317; insl gnl s 303. 317 ; 
nutons 303 1 317; oerstedt il 30 3, 317 ; 
ollvaceog lobosa 303, 317 ; pomiformi s 
303, 317; p un icea 316 ; s t \pala 303, 
317 : vers icolor 303, 317; v i telline 
317 

Arm i llarie melleo SO 
Arm l tlarletla 498 : mellea 498 
Arnotdi o 37S, 378: c lovlspora 375, 376-

378 
Art h r in \ ym e r undinl s 370 
Art hrodermo multl f idum 140 ; tubercula -

t u m 140 
Ascoch~tlit see SO 
AspergiiiYS• c lavatus 370 ; n iger 370 
As peri s por lum peYccdanl 50 
As terodon 484 ; fe rrug i nos u s 484 
Astcroma tennerimum 50 
As teros trome t.87 . 488 : endlnum ll88 : 

cervico lor 488 
Athel ia 202, 2.04 
At helop s l s 206 ; glauc lna 207; lembo ­

s pora 201 , 205-207 
Aureobas idium pullulans 369, 370 
Aur icu laril!l 486; auricul a -j...,dac SO; 

ayrlcularis 480 

Ba dhemia affi ni s 305, 330 ; capsuli fera 
305, 330; dearness! i 305, 330 ; dr.cl ­
p iens 337 ; foliicola JOS. 331; g raci ­
l is 305, 33 1; macrocarpa 305, 331; 
n l te n s 305, 331; obov eta 333: orbicY­
Iata 330; ov l spol"'l!l JOS, 331: p,e,nicea 
30S, 331; v heterospora 332 : p opuli ­
no 305, 332; rybiginoso 333 ; ytr icu­
larls 305, 332 ; vers ico lo r 306 , 332 

Badham iop sis e inoae 306, 332 
Bas idiophora en tosporl!l SO 
Slfuse ll a see Sl ; li neari s 242 
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Bl astotr lchum Ducci nloldes 380 
Bll s tum 233 , 234, 236 , 238-240 ; musae 

233, 234 , 236 , 238; orbiculer'e 233, 
234

1 
236, 238 ; ovall s porum 236; to­

mentosum 236 
Boletellus vlolacelporus 122, 127, 129, 

131, 132 
Boletus see 51 , 352 , 386, 388, 392 ; co­

n i cus 118- 120 , 123; v con i cus 122 ; 
felleu s 116; porphyrosporus 116 

Bor~s t ereum 491 : l",o.adlatum 491 
Botr"yt ls cinerea 370; varlospermym 382 
Bourdotla 481 ; eyrel 481 
Brevlcelllclum 269 ; exile 27 1; melll­

num 269- 271 • 

Caldesla sabi na 51 
Calomyxa meta lllca 302, 315 
Calonectria 365; dupllcella 365 ; rut lla 

366 
Colvatla cyathiformis 51 
Cantharellus c lbarlus 51 
Cer-aceomyces 27 1 
CcrotlomyKa fru t lculosa 301, 310; mucl ­

da 310 
Cercoseptoria see 51 
Cercospora see 51, 93, 455, 1..57; a ma­

ry ll lcola 455, 457, 459 ; kikuchli 93-
96; pentosli 455-457 

Cerlomyces conicus 120 
Chaetendophrogmla 424; tr-iangular lo 

426; tri septota 426 
Chaetomium cochlloides 370 ; ela tum 

370; funicolum 370 
Chloroeibor ia 255- 257 ; sa lv ilco lo r- 255 , 

257 
Chlorosplenium s olv iico lor 256 , 257 
Chondrostereum 491: purpureum 491 
Chrysomyxa see 51 
Chrysosporlum 133, 134, 139, 140 
Ciborlnla confunden s 51 
Cicl nnobolus major 5 1 
Cienkows kia reliculata 306, 332 
Cintractia see 51 
Circlnello 251; llnder1 251 
Cladobotryum 375, 378; ap iculatum 

378, 391 ; dendroldes 378; mycoph l­
lum 378 1 380, 392, 384 ; varlosper­
mum 382: va rium 378, 382, 395; ver­
ticillatum 370, 382, 386, 387 

Clados por-ium 405; c lados por loides 370; 
fulvum 409; herbarum 370; macroear­
pum 370 ; orn l thogol l 405; oxys porum 
370 ; sphaerospermum 370 

Clathrus 293, 294; columna tus 293 
Clausscnomyces 255-257 , 259, 262; atro­

vlrens 261, 263 ; canar iens ls 255, 
257, 259, 260, 263; c lavalus 255, 
257, 259 , 261 , 263: dac r ymyce tol de­
us 255 , 257 1 259, 2&2, 263; jahnla­
nus 255, 262; lu teov ir idus 256, 257, 
263; prasl nulus 263; pseudot s ugae 
262; pusl llus 262; s alvllcotor 256 

Clavarl ade lphus 492; ligula 482 
Claviceps purpurea 51 
Cll tocybe in fund ibu li formi s Sl 

Coccomyces 242, 244; coronatus 242 ; 
delta 243; dentatus 243 ; l rret i tu s 
244; leptideus 242; quadre tus 242 ; 
Strobl 243; tumidus 242 

Coteosporlum see 51-52 
Coleroa see 52 
Coll ybia 499; acervata 499 
Columnocystls 490, 492; abieline 492 , 

a mblgua 492 
Come trich ia 342; aequell s 307, 34 1; al ­

pina 308, 341; elegons 308, 341; fim ­
br loto 308, 342 ; lrregut..,rls 308, 
342; loxe 309, 342; nigra 309, 342 ; 
v aequall s 341 ; v suksdorfii 342 ; 
nodulifera 308, 342, 343 ; persoon ll 
342 : pulchella 308 , 342; rubens 308, 
342 ; s uksdorfil 309, 342, 343 ; typhl­
na 343; typhoides 308, 342 

Comp lexl pes 99, 102, 103; mon l l lformls 
99 , 100, 103, 419 

Conld lobol u s 229 
Conlophore 482 , 483; arlda 483 ; corru­

gis 52, 493; f lava 440; fu slspora 
493 ; puteana 483 

Conlophorella 1.93; ol ivacea 483 
Coniothyrlum concentricum 52 
Coprinus 142 1 144, 151, ISS; sect Atro­

mentari l 150; ISS-IS?; sec t lan ..,tu ll 
150 ; sec t P lcacel 149; "group" Pice­
ee l 142; " tribe" lomentos i ISO ; o1ra­
men1erlus 11.2, 143, 150, 154, 156, 
172, 173 : v acuminetus 157 , 172, 
173 : v atr3mentarius 157, 169, 170 , 
173; v c r ess lve la tus ISS, 1S7, 173, 
174; comotus 142 1 143; depr esslceps 
ISS, 157, 165, 166 ; ebulbosus 142-
144, 147 , 149, 151, 152 : p1coceus 
149-151 ; v ebulbosus 149, 152; p ln ­
guispor us ISS, 157, 161, 162; quo ­
drif idus 142- 144, 147, 149- 152: sobo-
11 feru s 169 ; st r l a t u s 155, 157, 158, 
159; va r,egatus 142- 1U, 147, 149-
152, 154 

Col"'iolus versico lor 378, 380 
Cor t lc 1um 271; amyll!lceum 201, 202, 

204; bysslnum 52; car-neum 435 ; cer l­
num 297 ; c lnereum 435; c l trlnellum 
453: confusum 207; cremeum 436: fl­
lamentosum 438: lncons picuum 453 : 
laceretum 201, 206 ; lembosporum 206 , 
207 ; mell inum 269; mutetum 454 ; 
roumegueri 446; s ambucl 450 ; simi le 
1.51 ; subalutoceum 451 ; s ubochra ­
ceum 271, 272; sulphurosum 271; ten­
ue 451 ; tephrum 454; versl,olor 452 

Cort lnerlus see 52 
Corynascu s sepedon lum 1li0 
Corynella 255 
Crondollia j uncicole 52 
Cr aterium ..,ureum 306, 332 ; leucocepha ­

lum 306, 332; v cyt lndr lcum 333 ; v 
rufum 333; v scypholdes 333 ; minu ­
tum 306, 333; obova tum 306, 333 

Crep idotus 496; r emos u s 497 
Cr ibrl!l ria 240 , 312; arglllacea 301 , 

310; o trofu sca 301 , 310; ourontieco 
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[Cribrlu·i a auran t iaca] 301 , 310 ; ele~ 
gens 301, 3 10; intricata 301, )II; 
macrocorpa 301, 311 ; microcorpa 
301, 311; mlnut lsslma 301 1 3 11 ; ore­
gano 301, 311; piriformi s 301, 3 11 ; 
p urpurea 301, 311: pyriform is 3 11 ; 
ru fa 301 1 311; v lo lacea 30 1, 312 ; 
vu lgari s 301, 3 12 

Cronartlum s ee 52 
Cryptodiscu s 366, 367 ; ruti Ius 366, 367 
Cryptosporell.a 214 , 215 
Ctenomyces s er-ratus 29, 30 
Cul lc.icola 229 
Cummlnslella see 52 
Curvular lo lunata 370 
Cyl lndrocarpon ob tusisporum 370 
Cyllndr-ophor-a apiculata 378 
Cy lindrosporl u m see 52- 53 
Cys toste reum 490 ; murrall 490; plcel ­

num 490 
Cytlspora 4?3-477 
Cy tosporo see 53, 473-477 

O<!!!crymyces 26 1, 474 , 480 ; abletlnls 
481 ; elllsll 480: palmatus 481 : puncti­
formi s 481 

Oocryomyces 474 
Dactyllum my cop hi tum 380; vo r l um 382 
Oerluce I l iu m 53 
Desyscyphe see 53 
Oe ndrodon ll a 269, 273 ; b lcolor 273, 274 
Dendro the l e 204, 208 • 
Olec:he o 310; leuc:opod le 304 1 323; s ub-

sessllls 304, 323 
Olenema c:or t ic:aturn 302, 315; depressum 

302 , 315; harvey! 302, 315; subr etl­
sporum 302, 315 

Dletrype e lbopr u l nos e 53 
Olbotryon morbosum 53 
Dic:orpella 214; bina 215 ; geor glena 

215; que relfo lia 2 15 
Olc ty d laethellum plumbeum 302, 314 
Olc: ty d lum 238 ; c:anc:elle t um 301, 312 ; 

v alplnum 312 ; ml rabll e 301 , 312 
Olderma 323, 324 ; alpinum 325 ; estero­

ides 304 , 323 ; brooks ll 304 , 323, 
324 ; c:hondriode rma 304, 324 ; c:or-ru ­
brum 304, 324; crustec:eum 304 , 324 ; 
effusum 304, 324 ; evelinae 323; flod ­
forme 304, 324; globos um 304, 324; 
hcm ls phaericum 304 , 324; lya lll l 304, 
324; mlchelll 324 ; montanum 30/o, 
325; nlveurn 304 , 325, 326 ; rGdlaturn 
304 , 326 ; r oanense 304, 326 ; seuterl 
304 , 326; s p u mar loldes 304 , 326; s tel­
lare 326 ; tes toceum 304 , 326; tre ve ­
lyanll 304 , 325, 326 

Oldymarle see 53 
Didy m ium 238, 327 , 328 ; GnelluJS 305, 

326 ; ~tnomalum 329 ; clavus 305, 326; 
c ru s toceum 305 , 327 ; d ecl p iens 305, 
327 ; dlfforme 305, 327; dublum 305, 
327- 329 ; CK imlum 328 ; l a r lnoc:eum 
328: ful v um 305, 327; mege losporum 
305, 328; mi n u s 305, 328; n lg ripes 
305, 328; n lvlcolum 305, 328, 329; 

qui tense 305, 328: s Quamulosum 305, 
329 ; s turg isli 305, 329 

Oid ymobotryopsls cerest ll 53 
Oid ymos phaer ia clementsii 53 
Olmeros p o r lu m colllnsli 53 
Olnemasporlum 370 
Oi ploc ladl um e legans 380 
Olsce lla pllos ule 53 
Oisci na encllls 53 
Dlscocal nia treleasel 243 
Ooa ssa nsia all s ma t is 53 
Oupl icoria acuminato SJ 
Ou rella atrocyenee 244 

Echinodont iu m 483; t inctorlum 483 
Ec h inos tellum elachiston 302, l i S 
Emerl cello nldulans 370 
Emer-lcellopsl s 45; s tolkiGe 53 
Emmonslella cap s u la te 133 
Endogone 4 17 ; e ucal y pt i 103 ; mu l t lp leK 

417 
Endophyl lum tube r c uletum 53 
Enerthenema berke le y anum 308 , 343 ; 

me le nos permum 308, 343, 344; pepll­
latum 308, 343, 344 ; syncerpon 343 

Enter id lu m Iycoperdon 302, 314; ol lva-
ceum 30 2, 314; rozeenum 314; spl e n­
dens 302, 3 14 ; v jurene 302, 3 14 

Entomophaga 229 
Entomop h thore 227, 229, 230; subg Trl­

plos por l um 229 ; aphidis 221, 227 ; e ­
quatl c a 350 ; fres enii 220; monlona 
219; muscae 230; occldentells 231 ; 
parv ls pora 230; p lenchon ian e 220; 
turb inate 222, 226, 229 

Ent yloma see 53 
Epl coccu m purpuroscens 370 
Erysl phe see 53-54 
Euproool e llo vaccl nl l 242 
Exidla see 54 
E>oi diopsis 481 ; calcea 48 1 ; mecrospora 

482 
Exobas ld lum see 54 

Fabraee macu late 54 
Febrelle t s ugee 2li2 
Fennellomyces 251 ; I inderi 251 , 254 ; 

heterotha ll lcus 251 , 252 , 254 
Fibriclum 490; rude 490 
Flammuline 499 ; ve lutlpes 499 
Fornes see 54 
Foveos troma 288; drupec:e.,rum 288 
Fu lglne 238 
F' u l igo 238: cinerea 306, 333; elllpso­

s pora 333; intermedla 306, 333; me­
gasporo 306, 334; s eptka 306, 334 

Fulvia 408 ; fulva 408 
Fus ari um arthrosporioides 370 ; t a baci­

num 370 
Fus lclad ium depre5sum S4 

Genoderma a pplenetum 54; tornotum 
4 11 

Gasterocybe laleritia 54 
Gela si nospora tetra s pe:rma 370 
Ge lot l nopycnl s 288 
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Gelatinos porium 289 , 291, 370 
Genicul ls po r lum 370 
Geomyces 139 
Geopyx is c:upula r ls 54 
Gigas pora 102, 103, 419; heterogama 

102; m,argarita 419; rosea 419 
Gloeocys t ld iellum 208 
Gloeosporlum s ee 54, 370 
Glomus 102, 103, 4 13 , 417 ; olb l ':ius 

ld? ; caledonius 4 15 ; clarus 417, .to19 ; 
etunlcotus 99; fa s c iculatus 99, 4 17; 
holonotus 413 1 415 ; loc leus 415-417; 
mlc: r oearl)us 417 ; monosporus 415, 
4 17 ; moueae 4 17 ; mult lcoull s 4 17 ; 
pallidus 419; sc. ln1illans 417 , 4 19 

Gr~~ondlnia bicolor 269, 273; rosea 281 
Guepi n iopsis alpinus 54 
Gymnoascus reess i i 29, 30; u ncln a l us 

29 
Gymnocon la r ldelliae 1. 16 
Gymnospo,.eng ium see S4-55 

Hadrotrichum see 55 
Hoema tos tereum 491; sangul nolentum 

491 
Hapa l ocys t ls 214 ; cornl 214; ulm l 214 
Ha r knessla 215; amer icana 215 
Hellcobas1d lum 480 ; cortlclo ldes 480 
He lmln thosporfum 474, 476 
Helm lsporlum 474 1 476 
Helvello infulo 55 
Hemiorcyrio 238 
Hemiphoc id ium plonum 55 
Hemitrichlo 318; obiet lno 303, 318 : c~­

tyculala 303, 318 ; c lava ta 303, 318; 
kars ten ll 303, 318 ; montanll 303 , 
318; ova ta 318 ; seroula 303, 319 ; 
s tiPilllta 318 

Hendersonia calamovllfae 55 
Her lclum 484 : abietis 484 
He rpobasldlum deformans 55 
Herpotrichl a n lgrl!l 55 
Heterodlctyon 312 
Hete rosporlum see 55, 405 ; magnol lae 

405, 406, 408; orn i thogo II 405 
Heterotext u s 480; a tp lnus 480 
His toplasma 133 
Ho lwaya 255 
Hum lcola tuscoa tra 370 
Hyalopezlu 503 1 504 1 508 1 509; s ubg 

Hyalopezlzo 503, 508, 509; s ubg Un­
gulculorla 508 , 509; sung Ungulcu­
lar-iopsls 508, 508 ; subg Ungu lculct ­
la 508, S09; c i lia t e 509 ; hamulata 
509; lllclncola 509; mlllepunc tato 
506; ungulculata 509 

Hyolopsoro pol ypod ii 55 
Hyalotr icha 504 
Hydnum eichelbaumii 275 : lmbr lcetum 

55 
Hyg r ocybe 105, 112 ; mexicena 105, 108 
Hyg r-ophorus 111 , 11 2; subg Hygrocybe 

111; s ec t Hygrocybe 105; e p pa lachi­
a n ensl s 111; calophyl lus 55; cantha­
rellus 109; chamaeleon 105, 109, 113 ; 
f i rmus 108, 109 ; v tr lnltensls 105, 

108: mississl ppiensls 105, 106, 113 
Hymenell o 39 
Hymenochoele 484 , 485 ; cl nnamomea 485 ; 

fuliglnos a 485; t abacina 485 : tenuls 
485 

Hyphoderma 267, 269, 428; argillecea 
432, 433 ; odontlaeforme 279 ; p l l lse ta 
432, 445; proetermlssum 277; rude 
275 1 276 ; s e t igera 432, 434; tenu ls 
432 , 45 1 

Hyphodontia 267 , 428 ; mutatum 454 ; 
s ubalutocea 432 , 451 

Hypochnell a 209 
Hypochnicium 202 
Hypochnus dussii 438; longi spo ru& 443 
Hypoderma s acca tum 55 
Hypomyces au r e nt lu s 382; d~t c t y lerius 

400 ; och raceus 400; odore tus 380, 
400 ; peconius 400: ros ellus , 378, 
400 ; semitronslucens 392, 396 ; tules­
nt~·onus 375, 378, 388, 389 

HyPQxylon prulnatum 55 

l nonotus 484, 485 ; ci rc inatus 485; dry­
adeus 485; tom'!n tosus 485 

lntextomyccs 269 , 279 ; co n t lguus 279; 
umbrlnus 277 , 279 

lr-plcodon 208 

Kebat le sec 55 
Kel lermonn la see 55 
Khuskla oryzae 370 
Kne iff ia bras il len s is 278 , 279 
Kunkel ia nltens 55 
Kut ilekese 218 ; circ inosc t ifera 217 ; 

madreeya 217 ; pi.-onll 217 

Lachnellula chrysoph thalma 55 
Lachnobolus 240; conges tus 315 
Lac tarius 380, 386 ; del iciosus 55 
Laes tadla (luerclfolla 215 
Laeticort lcl um 273 
Lamproderme 300, 346; a r cy r loldes 308, 

344; a trosporum 308, 344; cerestl ee 
308, 344 ; columb lnum 308, 345 ; crlb­
rario ides 308 1 345 ; cr ls to tum 308, 
345; echlnosporum 308, 345; fuscotum 
308, 346; gul lelmoe 308, 346; mecu­
latum 308, 346 ; s auterl 308, 346; 
sci nt ll lons 308, 346; vlolaccum 344; 
v cores t lae 345 

La siobo l u s p llosu s SS 
Lasiobo trys ton lc erae 55 
Loslos t lc t ls fimb r iate 243 
Laurllie 208, 484 ; s ulca ta 484 
Lax i tex tum 208 
Le nt inellus 498, 699 ; montanus 499 ; 

ompha lodes 499 
Lentinus 396, 498, 499; ko uffman ll 499 ; 

lep ldeus 499 
Lenzites be tul lna 400 ; s oepiorie 55 
Leocarpus fu lvous 334; fragili s 306, 

334. 
Lep idoderma 325 ; c ares tianum 305, 329 ; 

chall let ll 305, 329; granuliferum lOS, 
330; t igrlnum 305, 330 
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Leplo ta prae gro veolens 187 
Lep toderma lr-1 d escen s 308, 346 
Leptosp orom yces o vo l deus 27 1 
Lepto th y r lum see 55 
L eucogy rophona mo ll is 209; subi lloque-

ta 209 
Leucomyces mexi conus 199 
Leucos toma 475, 476 
Licea 300; belmonta n la 301, 312 ; cas ­

tanea 301 1 313 ; f l m l cola 301, 313; 
flex uos o 313 ; klei s tobolus 302, 313 ; 
min i mG 302, 313 ; pl!l r as lt l ca 302 1 
313 ; te nere 302, 313 ; verlabl lls 302, 
JIJ 

Llndblad l e 238; effus e 312 ; tubul l na 
301' 312 

Llnodoch l um 288 
Looh lonema apoclas tosoora 55 
Loohoder-me l l a see 55 
Lophodermlum a rundl nace u m 243; dKo­

rum 55, 242 ; p lnastr l 244; tum ldum 
242; unci natum 244 

Luell i e 207 
Lycogal a ep id endr um 302, J l4; 

fu scum 302, 314 
Lysu r us 293, 294; mokusl n 293 

Maresmlu s 400 
Margari ta metal ll cll 315 
Marsson la see 55 
Mar sson l nn see 56 
Mnssa r-lov nl sa 214 
Massosporo 229 

II avo-

su s 330 
Mucllopllus 116, 117-119, 122, 124, 

126, 127, 129, 130; sec t Mucllopllus 
118; sect Scroblculatl 118, 119 ; conl­
cus 116, 119, 123 : v conlcus 119, 
120 , 122, 127 ; v r e t lcu latus 116, 
119, 121, 122, 126, 127; nothofagl 
126; venezuelae 127; vlolacelporus 
129; viscldus 130; v macrosporus 124 

Mucor 251, 253 
Mucronella 484 ; aggregate 484 
Mycoacl a 281 
Mycoaclella 269, 281; bl spora 281; h l n­

nulea 280, 281 
Mycobanche chrysosperma 392; 

390 
Mycogone 375; pernlclosll 378, 388, 

391; p s ll ocyblna 375; p uccln l oides 
380 ; r osea 378, 390, 393; v erticillate 
386 

Mycosp haere l l o see 57 
Myrlophocld l um omphyophy l llcum 242 
MyJ~:otr lchum unc inotum 29 

Naemll toloma 500; capnoides 500 
Nannl zzlll 23 
Naras lmhe l l ll 22, 139; hyll l i nosporll 22, 

23: poonens i s 21 -24 , 26, 30 
Nectrla cl nnaberlne 57 
Nec trielll'l pl r on ii 217 
Nematogonlum 240 
Neopeckl ll coul ter! 57 
Neurospora sl toph l la 370 
Niptt!r'O 459, 462 Mos t l go.5p orello 215 ; hyal i n e 215 

Melompsoro , 12, see 56 ; ll n l 12 , 
paredoxo 12, 18-

Mel ampsorella see 56- 57 
Mel ancon lello corn ! 214 
Mel onconiopsls 214 

15 ; Nodul lsp or l um 370 
Ny ssopsoro see 57 

Mel anconl s 213 ; sect The tebotee 
eornl 213 , 214 

Mel ancon i um 370 
Meh! Sml a lmltans 57 
Mel zeri e l um 202, 209 
Memnon lelln ec h inate 370 
Meuurieh l o v espar l um 303, 319 
Mlcrosphaera see 57 
Microsporum 28 

213; 

Mi cro thec l um 41, 42 , 44 ; c i l l atum 41, 
42, 45 ; foveola tum 41, 42, 44, 45 ; 
h y p omyces 4 1; l nordi na tum 41, 44 

Mot I Is la 459 , 460 , 463, 464 , 467, 468, 
481 ; ci nerea 460 1 462, 467 , 472; dex­
trlnosporo 459 , 461, 462 , 464, 471 ; 
fall ens 462, 471, 472 ; t-.omu l ata 504 , 
510; melal euca 460, 462 ; melaleuc o ­
ides 460 ; trab incola 462, 464, 471 ; 
ven tos a 462 

Mol lls lnll 503, 504, 506, 508 , 509; rubi 
506, 509 

Monochlletll 370 
Monocl ll l um 370 
Monodlctys 370 : cas taneae 370 
Mort ler el la ramann l ana v angul lspora 

J70 
Muc i lago crus toceo 305, 330 ; spongio -

Odont lll hlnnulea 281 ; r u d ls 275 
Oi dium ombrosl ae 57 
Ol igonemll f ul v um 303, 3 19; schwelnltzil 

303, 3 19 
Ophl obolus fes tuclle 57 
Orcode lla pusl llo 313 
Ovulllr i ll see 57 

Pllnellus 498, 499; sero t l nus SOO; s llp-
t i cus 500 

Pllsslllora see 57 
Penici lli um 370; sp iculisporum 29 
Pen lophora 428, 429; afflnls 432 ; ar -

gillllcee 433; a spera 432 , 433 ; burtil 
.434; byssoides 434; cornell 429 , 435 ; 
cinerea 429, 435, 454 ; c l trlnella 453; 
cremeo 436 ; dussil 438; f il amentos ll 
438; flammee 443; flava 431, 440 ; 
flavi do- alba 432, 439, 440; gll l ochroa 
285, 453 ; gracllllma 441 ; h lulcll 441; 
i n consp i cull 453; I nflate 430 1 441 ; 
longi spora 409, 4 10, 443 ; v b r achy­
sporll 4 10 ; ludov ic l anll 432, 443 ; mu­
tlltll 454 ; nlkau 409, 410 ; phosphor­
escens 445 : p l ll se t ll 445; pru inate 
454; rolla 409 ; r llvenet il 432 , 446, 
447; roumeguer l 432, 446 1 lt48 ; sac­
chari 4J2 , 446 1 449 ; sambucl 450; 
septocys t l d l e 4SO; se ymour i ano 454; 



(Pen lophora J s imit Is 432, 451; subalu­
lacea 45 1; tenuis 451; lephra 454 ; 
vers icolor 429, 452; versiformis 429, 
452, 454 

Pedchaeno c hrysospermo 303, 319; cor­
l ical is 303, 319, 322; depresso 303, 
320; vermicular-i s 303 1 320 

Perlderm ium see 57 
Peronosporo s ee 57-58 
Pes talolla clavlspora 370; mlcros pore 

370; vacclnll 370 
Pete losporus 139 
Peziza 39 ; llic lncola 509 
Pez l zella hamutaut 509 
Phokops.:~r a 12; crotonis 8, 12 
Phanerochaete 271, 287 , 428; aff in ls 

430, 432; bur t i i 430; cremell 43 1, 
436; filamenlosa 430 , 438 , 4 39 ; hl­
ulca 430, 441 ; phos pho r esc:ens 431, 
445; septocystidia 431, 449 1 450 

Phellinus 484 , 486: c hr ysoloma 487 ; 
ferreus 487 ; ferruglneofuscu s 486; 
ferruginos u s 486: nigrolimilatus 486 : 
pini 487 ; repandus 487 ; robustus 
487: vil icola 486: weirii 486 

Phialophor3 460-462 , 4&4 : fa s t ig ia te 
462: hoffmannli 370: verrucos e 370, 
459, 462 

Phleb l t~ 269 1 28 1, 282; quelelil 28 1; 
r"Omell i i 268 ; rosea 28 11 282 

Phlebiops is 269, 285; galochi"''& 283 , 
285; glgonteo 285 

Phi eos poro see 58 
Pholio to 496, 497 ; adipos e. 497 ; aln i­

co la 497 ; o.uri vella 497; bo.kerensls 
497; decorate 497 ; limonell a 497 

Ph omll glomerllta 370; herbarum 370 
Phragmld lum see 58 
Phragmodoth ls cons p lcuo 59 
Phrogmopy x is 7 , see 59; acumlnata 8; 

noel ll 7 , 8 
Phyllochoro see 59 
Phylloctinio corylea 59 
Phyllos t lcla see 59 
Physa locr io 46 1 48 ; sect Pileo ll na 48 ; 

subpeltato 46 , 47 
Physolospora 214, 215; as traga li 59, 

Querclfolia 214, 215 
Phy sorum 323, 324, 339 ; o lbesc ens 306, 

323, 334 ; olp lnum 306, 335; au r isca l­
pium 306, 335 : berkeley ! 337; be­
thell i J06, 335 ; bitectum 306, 335, 
337 ; bival v e 306, 335: bogoriens e 
306, 335; brunneolum 306, 336; cor­
neum 306, 336; ci nereum 306, 336; c l ­
tr lnum 306 , 336; compactum 340; com­
press um 306, 336; c onglomcratum J06 , 
336 ; connalum 339 ; contextum 306 , 
336 1 337 ; v mortoni i 339 ; dec lp lens 
306, 334, 337; d idermo 306 , 337 ; did~r­

moides 306 , 337 ; fa mintzlnii 307 ; 337 ; 
fta vi comum, 307 , 337; globul iferum 
307, 337; g y r osum 307, 337 ; lo ter llium 
307, 338; leucophaeum 307 , 338 ; leuco­
pu s 307, 338 ; tl steri 307, 338; luteo­
album 338; lutecium 307, 338; ma ydi s 
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339; megal o sporum 307, 338 ; melano­
s permum 338; morto n i I 307, 339 ; neph­
roideum 336; newl on li 307, 339; no ta­
bile 307, 339; nudum 307, 339; nu tans 
307, 339 ; v leucopho eum 338; obl a tu m 
307 , 339 ; pollldvm 336 ; pol ycepho lvm 
307, 339; pul c herri mum 307 1 340 ; pu­
si llum 307, .340 ; rub igi nosum 307, 
340 ; s tellatum 307 , 340; s tram inl pes 
335, 337; s ulphu r eum 307, 340; s u­
per-bum 307 , 340 ; tes teceum 337 ; ver­
num 307 1 340 ; vl rescens 307 , 341; 
vi ride 307 , 335, 341 ; v bethel ll 335 

Physc la 210- 2 12; albicans 211; cr ls pa 
21 1; d lmld lata 2 10 , 21 1; dub io 211 ; 
gr isea 211 ; ma g nussoni i 210- 212; tr i­
boc ia 21 1 

Ph ysconia 211 ; gr iseo 211 
Physoderma see 59 
P i leolar la see 59 
P i thomyces 246, 248; fun lc ulosa 246-

249 ; gromin icola 248 
Plag io s toma 2 13 ; a ceroph i lum 213; ol ­

neum 2 13; v betuli num 2 13; ba vori ­
cum 213; c amp y lost y lum 2 13; v mi r e ­
bile 213 ; devexum 213; euphurb iis 
2 13; incl lno lu m 2 13; mllgnol i is 213 : 
mi c romegolum 213 

Plasmopare s~ 60 
Pleuroceras groenlandlc um 213; hel veti ­

cum 213 ; pleuros t y lu m 213 ; ten e t lum 
213 

Pleurotus 498 ; o s lre atus 498; s opidus 
402 

Ptuteus 501; cerv lnus 501 
Poci llopycn ls 268 1 289; umensis 288, 

289, 291 
Podos phaera o xy aconthae 60 
Po ly porus see 60, 398; var lu s 396 
Polyst lgma a s tragali 60 
Poly thrlnc lum trlro\11 60 
Porphyrellus 116- 118 ; sect Porphyre ll u s 

116, 117; s ect Ps eudo tylopili 116, 
11 7; s ec t Scrob lculotl 11 8; con lc us 
120; nothofag i 122, 124, 126, 128 ; 
porphyrosporus 116, 117; v lolaceipo­
rus 127 ; viscidus 116, 117, 122, 126, 
129-131 ; v moc rosporus 122- 125, 132 ; 
v v is cidus 124 

Prospodlum 17; oppendiculalum 17 1 18 
Prosthecium s ubg Pseudop r os theclum 2 14 
Protophysarum phloiogenum 307, 340 
Prototr ich ia flagell i fera 320; ' metoll ica 

303, 320, 327 
Psathyrella 15 1 
Ps eudoarac hn lotus hya l lnosporus 21 - 24 ; 

26 , 27, 30; marginosporus 21- 26, 30 ; 
punctatus 21-251 28, 30 ; ros eu s; 28 

Ps eudoceno.ngium 288 
Pseudoc la thrus 293 ; c y l indrosporus 293 , 

294, 295 
Pseudog,.aphis e lalino 243 
Pseudog y mnoascus 139; roseu s 139 
Pseudohy d n um l..81; gelat inosum 481 
Pseudomassaria 214 ; querc iro tla 215 
Ps eudopez lza see 60 
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Ps eudoplectan l a nlgrella 60 
Pseudotomen tella 493; humicolo 493; 

mucl dule 493; n i gra 493; u mbt"lna 493 
Pseudoxenasma 208 
Pter idlosperma 4 1, 44, 45 ; clllota 41, 

45; foveolate 41, 45 
Pucclnia 7 , 9 , 12 , 14, 17, see 60-67 ; 

abrup to 17 1 20; acroptil i 8, 9 ; a n ls­
acantl"d J , 7; ant i rrh inl J , 20; a r-e­
chavo letae 6, 9; o r is t idae v chaet­
a r lae 3 1 7 ; asparogi S, 20 ; baccha­
r idis S, 7; blasdalel 3, 9 ; cacabata 
S, 7, 11; Clllc i trapae v centaureae 
6, 20 ; ca liforn lca 8, 9; canaliculata 
2, 8, 9 ; cnlci-o leracei 3, 9; con­
fraga 13, 14; convo l vu l i 8, 20 ; 
cummins i l 2 , 5; cynodon t is 6, 12; 
dle telll 3 , ~. 9; diplochnis 6 1 
12, 13; dl s tor ta 13, 14 ; encel lae 17, 
20; eupatorll 10, 12; evadens 5, 7; 
frenseriae 3, 7, 13 ; giliae 10, 12; 
globosipes 14, I S; graminis 15, 20 : 
grinde li ee s ubsp g r inde l iae II , 14 : 
s ubs p rlddellloo 1, 14, 16 ; guillc­
mlncoe 6 1 9; helion thi 11 , 17; hcter- ­
os pore 2, 7; hicrec li .., hllr-knessil 
17, 18 ; hydr-ocot y les 11 1 12 ; lnyegl ­
nete 11 , 12 ; inYelate 14, 16; lep lo­
ch loae I, 12, 13 1 18 ; ll thospe r-ml 
11, 12 ; lobeta 14, 15 ; maiY&ccar-um 
3, 20 : megalospor-a 12, 13: nodose 
10, 12 ; oblique 14 , 18: oco ll lfer e 
16, 17 ; oenothcrac 6, 9; pelar-gonii ­
zonllll s 16, 20; praetermlss a 13, 14 ; 
purpur-ea 18, 20; r-econdl lo 20; sche­
donnl!lrdl 1/, 1 15; s herar-dlano 17, 
18; s onorae 3, 7 ; sonor ica .., sonorl­
ca 3 , 7 ; sorghi 20 ; s plcndens \3, 
14; subniten s 9 , 10: tanaceli Y lenl!l ­
c el l 8, 20; let r amerli 14, 20 : rurgi­
dipes 1, 17, 20; ru y utens l s 8, 12 ; 
vel ate 9, 10 ; v e,..ons 6, 9 1 11 ; xan­
thll 17, 20 

Pucc lnlas! rum see 67 
PuncJulari a 489 ; s tr igosoz.onala 489 
Py renopczl za 459 
Py renophora phaeos pora 67 

Radulodon 269 , 287 ; s ubquercinus 281•, 
285, 287 

Radulum subquerci num 285; umbrinum 
279 

Ramularia see 67- 68 
Ra venclla 5, see 68; arizonica 5, 16; 

bajaca le n s l s 5. 15: epi phy ll a 5, 18 : 
ex p.t~n sa 2, 5 ; fragrl.ln s Y eyern il!l 
5, 15 ; v frllgren s 15; humphreyena 
5, 6; l ysi lomoe 5, 15; mes illeno 5, 
6; p lsc iditu! 5 , 16 ; p ringle! 2, 5 ; 
scopull!lta 2 , 5; s pinu lo s a v papllli­
fera 5, 6; thornberiana 2, 5 

Rc ni spora 133, 139 ; fla v issl mll 133, 
134, 136, 139, 140 

Re i icu la r ill Iycoperdon 314 
Rhllbdocline pscudo tsugae 68; weirii 

s ubs p oboYOil!l 243 
Rhttbdogloeum p scu dotsugoe 68 

Rhl~opus 371 
Rhylidospora 411 42 1 U; bl s porl!l 4 1, 

42-44; inordlnata /, 1, 43, 44; tetra­
s pore 41-4/, 

Rhyti s me. see 68; acerinum 2i,J 
Robergee. alblcedrae 242 : nigra 242 
Roger sclla 267 , 268, 428; asperul a 

267 1 268 ; eburnea 265-268; sambucl 
267, 268, 432 , 450 

Rollllndina 21-23, 28-30; cl!lpitl!lll!l 21, 
22 , 24 , 29, 30 , 32 1 34; hya llno­
spora 2 1- 2.4, 29, 30, 32, 34 

Russull!l 380. 386; emetica 386 

Scaphldium bou telouae 68 
Schi~onelta malanogramma 68 
Schizophy llum 498; commune 498 
Sclerocys ti s 102 ' 
Sclerotlnil!l /,2 1, 423 ; Cl!lrlcls-ampulla ­

ceae 69; minor 421- /,24; sclerot lorum 
.4 21 , 422, 424 ; trifoiiorum /,21 - 423 

Sclerotium bifrons 69 
Sco lecot r ichu m gr<l!l m ini s 69 
Scopulariopsis a s peru le 37 1 ; brevico u -

ll s 37 1 ; brumplii 37 1 
Scytalidi um llgnicolo 371 
Scyli n os lroma 208 , 273, 487, 488; o­

rachnoideum 488; gal&ctinum 488 
Scyt inos tromelll!l 208, 287; cerina 286 , 

287; humlfac iens 287 
Secoli um agaricoides 69 
Selcnophoma 371 ; doneci s 69 
Selenos pore l la /,2 1- 426; vertic il 1eta lo26 
Sepedon ium 140; c;hrysospermum 392; 

mycophllum 375, 378, 392, 394 ; r o ­
seum 390 

Scptogl~um see 69 
Sep !oncma checlos pira 371 
Scptopatella 288 
Sep toria see 69 
Sepul taria OUI"'(IIntia 69 
Serpula 482; hiaman t ioides 482 
Shanorel l (ll 139 
Si b l rlna 375, 396 ; funglcola 392, 395, 

396, 398, "00; gams i I 375, 396-398 , 
400 ; orthospora 396, 398; purpurea 
375. 398-.400 

Sirosc:yphella 288 
Sml tl'·domy ccs 200 
Sordari a flm icola 371 ; minima 371 
Sorosporium see 69 
Sporassls J,89; c r lspl!l J,89; r adicata 489 
Sphec:elo t heca see 69 
Sphaerlo dupl icell ll 365 
Sphaer oderma h yp omyces 41 
Sphaerotheca see 69 
Spor ldes mium 42 1; sc lero ti yorum 421 , 

424, 426 ; s ub u1 otum 424 1 426 
Sporonema punc t iforme 70 
Spumarla alba 330; .., soll da 330 
Stachy b o trys 372 ; charlarum 372 1 374; 

microsp or a 374 ; n i leg lrica 374; s phae­
r ospor a 372-374 

S! a gonosp or-a see 70 
Steccher inum 281, 490; c:i li o la tu m 490 
Stemoniti s 240 i o,..ifera 308, 346; 

fluens 308, 347; ferru gln.et~ 346 ; 



[Stemonl t is ] flo vogenlta 309, 347 ; fu s­
ee 309, 347; v fu sca 347; v pop l l lo­
s a 347; v rufescens ~7 ; herbat lca 
309, 347 ; hyperopia 309, 347; n lgres­
cens 309, 347; smlth ll 309, 347 ; 
s pl endens 309, 347; v confluens 347 ; 
u vlfera 309, 348; vl rg in lensls 309 , 
348 

Stene! I o 405 , 408 
Stenellopsls 405, 408; magnollae 406-

408 
Stephanospor lum cerat ls 371 
S tereum see 70 1 208 , 400 , 491; hir s u­

tum 491 ; pruinatum 454 ; versl forme 
452 

Stlctls os t ropoides 244 ; radl attl 242 ; v 
aggregot.a 244 

Stllbe ll a 233, 238; orblcult'lris 236 
St ilbospora 214 
St ilbum 233 ; orblcy lare 236, 2J8 
Strongwell sea 229 
5Ybullcystidiurn 409- 411 1 428; brachy­

spor~.~m 409-4 11 ; ccx:h leum 431 , 436, 
437; longi s porum 409- 411 , 431 1 443 1 

444 ; meridense 410 , 41 1; na vlculum 
410, 411 ; nikau 410 , 411 

Suillosporlum 482 ; c ystldia tum 482 
Sulllus I 18; conicu s 120 
Sy nce.rpel l e. tume fac iens 70 
Synchytrlum see 70 

Talaf'omyces luteum 371 
T t~t oesia 459 
Taphr ln a see 70 
Teichospora negundlnis 70 
Teratospef'mtit 422- 426 ; ollgocladum 421, 

422-424, 426; singula r e 426 
Th e lephora 492 ; e s pera 433 ; byssoides 

434; caryophy l l et~t 70 ; se t lgera 434; 
terres tr is 492 

Therrye fuckelii 242 
Ti ll e t la see 70 
Ti taeospora detospor a 70 
Tome ntell a 493 ; ~Urof'ubra 495 ; ave l la­

nee 496; bres edolae 495; bryophlle 
495 ; celclcola 493 : ch lor ine 493 ; cl ­
ner ,sscens 494: lateri tia 494 ; nitelli ­
na 494 : ochracea 496: oil vascens 
496; r a mosissimo 496 ; rublg inosa 
495 ; ruttneri 495; sub li locl na 496 ; 
s ubvlnosa 494 ; terres tr ls 494 

Tomen 1ell es1rym 492 ; fl orldonum 492 
Tomentellina 492; fi b r-oS(!I 492 
To rula herb3rum 70 
Trametes see 70 
Tr-,snzsche l ia 9 , see 70 ; cohaesa 3, 9 
Trechispora byssi nell a 271 
Tremel! a 481 ; mesen ter"ica 481 
Trlchlo 238 ; e fr inls 322 ; a lp lna 303, 

321; botryli s 303, 321 ; con1or1a 303, 
32 1; v attenuata 322; v incons p lcua 
32 1: declplens 303, 322 ; v dcclpiens 
322 ; v ollvacea 322 ; falle x 322 ; fa ­
voginea 303, 322; fl avicoma 321; flo­
riform is 304 , 322 ; lutescen s 304, 
322; persl mllls 322 ; scabra 304, 322 ; 
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subfu sco 304 , 323; veda 304 , 323 
Tr- ichocladlum a s perum 371 
Tr ichotomopsls 498, 500 ; decora 500; 

rutllans 500 ; s treetsii 500 
Tri chotheelym roseum 3? 1, 3?8 
Tri plos por ium 229, 230 : fr-es en ll 220 
Try b ll d lopsls 244 ; p ln astrl 244 
Tr y bl idlurn olplnum 243 
Tubercu li n o perslci"" 70 
Tublfera fer-ruginosa 302, 3 14 
Tubullcrinls 428; gr-acl II ima 430 , 441 , 

442 
Tubu lina cylindrica 314 
Tulasnello 482 ; prulnosa 482 : vlolea 

482 
Tylop ilus 116- 118 ; s ec t Scroblcula t i 

118 ; con lcus 120; venezueloe 122, 
126-128, 132 

Tympanl s 256; confusa 256; p seudotsu­
gae 256 

Ty p hulochae ta japon ica 70 

Ulocladl um botryt ls 3?1; chor tarum 371 
Unc lnula s alicl s 70 
Unguicu larla S03- 505, 507, 509 : m lll e ­

punctata 506; ungulcu la ta 509 
Ungu iculariops hs 503 , 504 , 509 
Un gu icu lella 503- 505, 509 , 5 11 ; hamu­

la ta 504, 505: rehmll 504- 507, 510, 
511 

Urceolell,s 503- 506 , 508 , 510 ; s ubg Ur­
ceolello 503, 506 , 508 , 510; subg Hy­
alacrotes 503, 506- 508, 510; crispu­
la 5 10; hamulata 505, 507 , 510, 5 11 

Uredinopsis see 70 
Uredo mycophlla 392 
Ur-ocy :uls agropyr-1 ?0 
Uromyc os 1?, 19, see 70-72: .appcndicu­

latus 16 , 19 : beloperones 5, 19 : be­
lac 5, 20; comp ac tus 5, 19 ; eragr os­
tidl s 10, 19 ; euphorbiae 11, 19 : gi­
ganteus 18, 19 ; lndlgoferae 13 , 19 ; 
in tr lca tu s 10, 19; ll monll 13, 19 ; or­
natipes 16, 17 ; puncto tu :::o 5, 19 ; se­
t ,s,..iee-i talicae 10, 19 ; s heerl,snus 
5 , 17; socius 17, 18 ; sonorf!nsis 15, 
19 ; s t r"iatus IS, 20 ; tre n zschelil 11, 
19 ; viciee-fabae 49 

Ui-ophlyctls p lurlannu latus 72 
Uropyxls 5; da teoe v eysenher d tl ae 

5, 11 ; nl ssollae 5, 16 
Us tilogo see 12 

Vaginate 175 
Val sa 475 , 476; niveo 72 
Varar la 487, 488; a thabascensls 489; 

granulosa 488 ; i nvesliens 489 ; r ace ­
mose 489 

Ver lcospori ym 371 
Vonenar lus 1?5; abruptlformls 176; al­

liaceus 176 : onl s a tus 171 ; cy l indr l ­
s por iform ls 177 ; flavesccn s 178; frn ­
ter nus 180 ; g cmmatus v votv,s tu s 
180 ; macu lans 181 ; ma lodor-u s 181 ; 
moppa v tenu lpes 182 ; ma r garita 182: 
odoriferus 184; pentherinoldes 184 : 



524 

(venent~ l'"l u s ) p arvlformls 185 ; parvus 
ISS ; praegemmatus 186; praelonglspo­
rus 187; p seudovernus. 188 ; rhoadsll 
188; roanokensis f ln odora 189 ; ro­
se illnc lus 189 ; solltarllform ls 190 ; 
spre te llus 190 ; svballlaceus 191 ; t> ub­
clt r lnlceps 191 ; s u b mutabllis 192 ; 
svbphalloides 192; s u brecutltus 193 ; 
s ubs olilarlus 193 ; subv lrginlanus 
194; u~nuifollu s 194 ; umbr inidiscus 
195 ; v ernel1us 196; vernlformi s 196 ; 
vi r glnlanus 197; viros lform is 197 ; 
wat:wnianus 198; well sl i 198 ; wes t ll 
199 

Veslculomyces' 208 

Xena s ma 428; dussl I 430, 438 
Xenasma te l la 209 
><erompha11nlll 498; c,ampanel 1a 498 
Xerulina lloSprata 4 11 
><ylobolus 208 

Zooph thora 226 , 227 , 229, 230; s ubg 
Erynia 226, 227, 229 , 230 ; subg 
PandorlJ 227 1 230; s u bg Zoophthor,a 
227, 230, 23 1; aphidis 220, 221, 
227 j e rinace.a 219, 222, 224 1 226, 
227 , 230, 231 ; mon t .., n .a 219 , 226 ; oc­
clden ta 11s 231 Vertlcillium 236, 388, 390, 396, 398; 

fu nglco la 375, 400, 402, 403 

ERRATA, VOLUME NI NE 

Page 370 , lin e 8: for de l im - 1•ead del i mit 

10( 1) Cove~, line S7: 
Page 7. I ine 3: 

29 29-30: 
50 46: 

108 34 : 
120 16: 

122 37 : 
126 13: 
140 3 1: 
178 28-29 : 
185 17 : 
189 3: 

193 23 
202 23 
204 9 
207 35 
234 37 - 39 

236 13 
243 43 
290 18 
370 35 
392 10 
408 20 
423 39 
428 13 

14 
430 47 
433 9 
436 32 

ERRATA, VOLUME TEN 

f or Jul y 13 , read Jul y 19 , 
for BOJ'I.o'J'ica r ead sonol"ica v. soJ"tOJ"ica 
f or kuehn i i. ) (Kuehn ) l'ead kuehn i i 
f or ANTHROCO JOEA read ANTHRACO IOEA 
fo r H. r ead Hygl'Ophoruo 
f o'l' va r. conic l4.8 ( Rav. apud 8. & C.) Yl'o lfe . 
't'ead ( Rav. apud B. li C.) Wolfe va r . conic!4s . 
for B. violaceiporus read Boletellt~s r.rio laceiporus 
for B. violacsi- r ead Boleto:llus vioLacei -
for A. t ubel'Cu latwn r ead Ar•throderroo tubel'Culatwn 
for 285 -579. read 499. 
for Amanit r ead Am::znita 
fo't' f. i nodora (Coker) Murrill 
Pead (Coker) ~1ur r ill f . inodora f'.lurrill 
for Amanita r ead Armnita 
for Hyphochiciwn r ead Hypochniciwrt 
f or A. amylacea read Amytoathelia amylac11a 
for characteristica 't'ead cha rac t e ri s ti cs 
substitute Fi gure 1 : A-F 8. musae tm 2.1,5790 A} 
Synnema 8) te rm ina l o rnamC'iltati ons C) la t e r a l or ­
namentations 0) con id ia E) late ra l phia l id e wit h 
developi ng coni dium F) termi nal phial ides 
i nsert 1743 18 be tween ma t e rial and in 
for g~;num r ead gN.minwn 
for P. read Pocillopycnis 
for GZiosporiwn r ead Cloeosporiwn 
for chrysooperma read chryooopermum 
for Cladospor>ium fulva read Cladosporiwn fu lvum 
for S. r ead Scte:rotinia 
f or e i ght r>ead nine 
aft er (6) , insert Roget•sella (1) , 
for HUI LCA read HIULCA 
for P. read Peniophoro 
for cremea r ead cremewn 
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