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ELEMENTAL COMPOSITION OF 
METATRICHIA VESPARIUM SPORANGIA! 

RODNEY K. NELSON, RAYMOND W. SCHEETZ 

Biology Department, university o f Southern Ztississippi 
Hattiesburg, Mississippi 39401 

and 

CONSTANTINE J. ALEXOPOULOS 

Cell Research Institute and Department of Botany 
University of Texas at Austin 

Austin, Texas 78712 

SU~IMARY 

Fructifications of seventeen collections of Meta trichia 
vesparium (Bats ch) Nann.-Brem. examined by energy d~spers~ve 
x-ray spectrometry were found to contain high l evels of 
calcium and manganese. Lower concentrations of silicon , 
phosphorus, sulphur, chlorine, potassium, iron and copper 
were less consistently present. The elemental composition 
of the stalk was more variable than that of the peridium. 
The taxonomic significance of the high l evels of calcium in 
~- vesparium is discussed. 

I NTRODUCTION 

The taxonomy of the Myxomycetes is based largely on 
the nature of the fructi ficat ion, spore color and markings, 
structure of the capillitium, and presence or absence of 
calcareous deposits (Martin & Alexopoulos, 1969). The 
order Physarales contains Myxomycetes with visible deposits 
of lime within or on the fructification. Visible deposits 
in unknown chemical combinations containing ca lcium have 
been described in a few non-physaraceous genera. Small 
scale-like aggregations of crystalline lime are fou nd in the 
base of the peridium of Leptoderma iridescens G. Lister , 
c l assified in the Stemon1tales, and occasionally on the 
peridium of Perichaena chrysosperma (Currey) A. Lister, 

! supported in part by Nat i ona l Science Foundation 
grant DHR- 7504020 to R. N. Scheetz 
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!· cortica lis (Batsch) Rost ., and~- depressa Libert in the 
order Trichiales. A recent investigation has shown that 
two genera, Cr ibraria and Dictydium, in the order Liceales 
also contain ca lc ium , in their dictydine granul es 
(Schoknecht , 1975). 

Ca l cium has not been demonstrated in fructifications 
of the two r emaining orders of the t-1yxomycetes , the 
Ceratiomyxal es, or the Echinosteliales. Limited infor­
ma tion is available on t he distribution of elements other 
than calcium in myxomycete fructifications. Schoknecht 
(1975) has reported the presence of phosphoru s , silicon , 
sulphur, and chlorine in members of the Physaraceae , and 
traces of phosphorus in Didymium trachysporurn G. Lister. 

\'le have demonstrated the presence of calcium in fruc ­
tifications of a number o f non-physaraceous genera by 
energy dispersive x- ray spec trometry . The present report 
will describe our investigation of the elemental compo­
sition of fructifications of Metatrichia vesparium (Batsch) 
Nann .-Brem. (Trichiales). 

HETHODS 

~tature sporangia of ~ · vesparium were obtained from 
seventeen spec1.me ns in the Un1.vers.1.ty of Texas Hyxomycete 
Collection, UTMC (Table 1). Sporangia were individually 
moun t ed on aluminum stubs with metallic silver paint. 
Specimens were coated with carbon, and a thin film of 
pa lladium (40%) and gold (60\) in a Denton DV-502 high 
vacuum evapora tor equipped with a til ting omni rotary 
shadow caster. 

x-ray spectra of specific regions of specimens were 
obtained with a Kevex model 5100 energy dispersive x- ray 
spectrometer (detector resolution l ess than 152 eV) 
a ttached to an AMR lOOOA scanning e l ectron microscope. 
All x-ray data were collected wi th 200 sec . probes at a 
specimen tilt of 45. Spectra were obtained from the 
sporangia! operculum, from the sporangia! base , and from 
the stalk . Beam accelerating voltage was maintained at 
30 Kv with a constant condenser lens sett ing and magni ­
fication in order to minimize discrepancies i n signal. 
Ninimum partial field settings were utilized in collecting 
data so that the exact area being analyzed was known . 
Background subtraction a nd peak smoothing functions we r e 
utilized to facilitate integration of e lementa l peaks. 

Peaks repr esenting aluminum , silver, go l d , and pal­
ladium which were introduced during specimen preparation 
were subtracted from the spectra. Counts were recorded 
for each individua l e l ement as we ll as the total counts in 
the spectrum after background subtraction . 

All data was normalized with respect t o 125 , 216 counts, 
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\vhich was the highest figure obtained with a 200 sec . probe 

RESULTS 

The overall elemental composition of the ~ · vespariurn 
fructifications examined is shmvn in '!'able 1 . The oper ­
culum and base of the sporangium had a similar elemental 
composition . An x-ray spectrum of the peridium prior to 
background subtraction is depicted in Figure 1 . 

Figure 1 . X-ray spectrum of the peridium of ~1. 
vesparium (UTMC 505) prior to back9round 
subtraction . Vertic al scale 16 K. 

Nagnesium , silicon , phosphorus , sulphur , chlorine, 
potassium , and i ron were sporadically present in low 
concentrations , usual ly less than 10 , 000 counts/200 sec . 



TABLE l 

University of Texas Myxomycete collections of ~- vesparium examined by energy 
dispersive x - ray spectrometry , their collection site , and overall elemental 
composition . 

UTMC No . Collection Site Mq . Si p s Cl K Ca ~ln Fe 
18 22 Florida , Alachua County - X - X X - X X 
1357 Iowa, Iowa City - X X X X X X -
1666 Kentucky, Oldham Coun t y X X - X X X X X X 
2023 Kentucky , Oldham County - - X X - X X X 

595 New Jersey , Cinnaminson - - - X X X -
505 Texas , Biq Thicket X - X - X X X 

1516 Texas , Bastrop State Park X X X - X X X X 
2287 Texas , Big Thicket - - - - - X X X -
2178 Texas, Hays County - X X - X X X 
1365 Costa Rica , Turria lba - X X X X X X X X 
1366 Costa Rica, Univ. City - - - - - X 

1367 Costa Rica, Santa Ana - X X X X X X X X 

1386 Costa Rica , Cote 47 - X X X 
363 Greece , Lailia Forest - - - - - X X 

1914 Nicaragua, I ndian River - X - X X X X X 

1166 Quebec, Galt Estate - - - X X X X X 

1096 West Indies , Dominica - - - - X X X 

X Measurable levels; - trace levels; blank space not detected 
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probe. Nanganese was detected in the peridium of all but 
two of the collections examined . This element was gen­
erally present in higher concentrations than those listed 
above (Figures 2 and 3). 
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Figure 2. Normalized x-ray counts of manganese from the 
operculum of M. vesparium . 
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Calcium \vas present in every collection examined , in 
comparatively high concentrations . The operculum exhibited 
a range of 63 , 1 69 to 125,216 calc i um counts/200 sec . probe , 
\Yith a mean of 104 , 689 counts . The standard deviation was 
14 , 038 counts (Figure 4) . 
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Figure 4 . Norma lized :.:: - ray counts of calcium from the 
operculum of ~ - vesparium . 

The base of the sporangium e>:hibited a range of 
82 , 832 to 125 , 216 calcium counts/200 sec . probe, with a 
mean of 105 , 047 counts and a standard deviation of 12 , 936 
counts (Figure 5) . 
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Figure 5 . Normalized x-ray counts of calcium from the 
sporangia! base of ~· vesparium . 



'l'he stalk exhibited a somewhat different elemental 
composition than the peridium . An x-ray spectrum of this 
region prior to background subtraction is deoicted in 
Figure 6 . -

Figure 6 . X- ray spectrum of the stalk of ..! · vesparium 
(UTHC 505) prior to background subtraction . 
Vertical scale 4 K. 

r.1anganese , silicon , phosphorus , sulphur , chlorine , 
potassium , and iron were present sporadically and in 
10\.; concentrations . In addition to these elements which 
were also present in the peridium, copper was present in 
the stalks of six of the collections e:.::amined . 

Manganese •..;as present in the stalk of most of the 
specimens examined , although in lower amounts than found 
in the peridium (Figure 7) . 
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Figure 7. Normalized x- ray counts of manganese from the 
sta lk of ~ · vesparium . *Stalk was not available 
for UTMC 595. 

Calcium was found in the stalk of all specimens 
examined , usually in concentrations lower than that found 
in peridium (Figure 8) . 

The stalk exhibited a range of 14 ,82 3 to 125 , 216 
calcium counts/200 sec . probe , with a mean of 75 , 367 counts 
and a standard deviation of 28 , 507 counts . 

A secondary e lectron image of a fructification of 
~ · vesparium is illustrated in Figure 9 and a concentration 
map of calcium in the same fructification i n Figure 10 . 
Calcium is located throughout the sporangium , with higher 
concentrations indicated in the peridium . 
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Figure 8 . Norma l ized x- ray counts of ca l cium from the 
sta l k of ~- vesparium . *Stalk was no t available 
for UTHC 595 . 

Figures 9 - 10 . Figure 9 . Secondary electron image of a N. 
vesparium fructification , X 25 . -
Figure 10 . Concentration map showing the 
location of calcium within the same 
fructification . 
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DISCUSSION 

High leve ls of calcium were consistently present in 
all seventeen collections of ~- vesparium examined , repre ­
senting widely scattered geographical locations. A one - way 
analysis of variance indicated a significant difference in 
the calcium content of the areas analyzed at the 0.05 level. 
Since there were unequal numbers of samples per area 
examined (some sporangia lacked stalks), Kramer's (1956) 
modification of Duncan ' s new multiple range tes t (Steel and 
Terrie, 1960} was performed. This test indicated a signif­
icant difference in calcium concentration at the 0.05 leve l 
between the operculum and the stalk, and also between the 
sporangia! base and the stalk. No significant difference 
in calcium concentration was demonstrated between the 
operculum and the sporangia! base. 

The exac t chemical form in which the calcium is 
present in ~- vesparium is unknown. In the orde r 
Physarales , vi s~ble deposits of calcium are present in 
the form of calcium carbonate (Pobequ in, 1954). It is not 
possible to identify the carbonate ion by energy dispersive 
x-ray spectrometry. It is unlikely that ca l cium is present 
in this chemical combination in ~ · vesparium since e ffer­
vescenc e is not noted when sporangia are mounted in acid 
media. Neither phosphorus nor sulphur were detected 
consistently in all specimens. It is therefore unlikely 
that calcium is present as a phosphate or sulphate. It is 
possible that the calcium is not present as an inorganic 
salt, but rather that it is bound to organic anionic groups. 

In view of the high levels of calcium in fructifi­
cations of M. vesparium it is incorrect to synonymously 
associate high concen trations of calcium exclusively with 
the Physarales . The concentration of calc ium in M. 
vesparium is as high as that found in some specimens of 
Physarum leucopus Link examined by energy dispersive x- ray 
spectrometry. Preliminary readings on a limited number of 
other Trichiales, Oligonema f lavidum (Peck) Peck and 
Hemitrichia calyculata (Speg.) Farr, indicate the pre sence 
of calc~um at l e vels much lower than that found in ~· 
vesparium. 

The taxonomic significance of the high levels of 
calcium in ~ · vesparium is difficult to assess at the 
present time and w~ll require similar data on numerous 
collections of Trichiales. Also , r egardless of how much 
calcium is found in the so- ca lled noncalcareous Myxomycetes, 
we do not believe such results should be used in radically 
disturbing the classification system of these organisms 
which has proved very workable over the last century. 
Whereas anyone who is interested in identifying Myxomycetes 
possesses a light microscope, the technique of e nergy 
dispersive x- ray spectrometry is not like l y to become 
commonly available soon, except t o persons associated with 
relatively large laboratories. On the other hand , the 
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presence of calcium and other elements in significant 
quantities in some groups , will undoubtedly influence our 
phylogenetic ideas~ and it is with this thought in mind 
that we expect to continue and expand our research effor t s. 
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SUMMARY 

The structure of the perithe cial peridium (tex tura angulat:is ) a nd 
beak (te xtura intricata) and the hypersoprobic habit of Ophioceros 
dolichos tomum i ndicate that the genus Ophiocer as i s best accommodated in 
the family Loa iosphaeriacc.ac of the Sordarioles. Detached asci move up 
the os tiolc and accumulate at the tip of the beak . Sometimes the entire 
ascus is dis charge d f o rcibly. 

mrRODUCTION 

A pyrenomycete characterized by perithecia with elongated be aks 
and scolecosporous as cos pores collected on partially submerged wood in 
a s tream in Florida was identified as Ophioce ras dolichostomum (Berk . & 
Curt.) Sacc. The Florida collection provided an opportuni t y to develop 
a fuller description of this species and to assess the taxonomic 
position of the genus Ophioceras . 

DESCRIPTION OF TUE f1JNCUS 

A s corch of the li t erature led to Ophioccra s Saccc.rdo (1883) a 
genus des cribed as a scolecosporous Ceratostoma. An isotype collection 
of .Q. dolichos tomum from N\' was compared "'ith t he Florida collections . 
There seems little doub t that they a r e t he same species. Beca us e of the 
s carcity of informotion on 0 . dolichostomum in the literature, a f u ll 
description of the fungus b;sed on the isotype and the Florida col­
lections is provided. 

Ophioccras dolichostou:um (Berk. & Curt.) Sacc. 1883. Syll. Yung. 2: 358 
(Figs . 1-8). 
• Sphaeria dolichostoma Derk. & Curtis , 1 869. J . Linn. Soc. 

London 10:388. 
Perithecia immersed in "'ood , ca. 500 ,um diam. . , with beak 1-5 mm 

long. Peridium firm, blackened except at the apex of the beak , cell 
layers compress ed in side view, surface composed of a large celled 
t extura angularis; bea k compos ed of a textura intricata with hyphae 

Fl orida rlgr icultural Exper i men t S tatio n Journal Series llo . 378 . 
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Figs. 1- 3 . Ophioceras dolichostomum. 1. El ongated perithecial beaks 
erumpen t through wood substrate. X20. 2. Close- up of perithccial beak 
with a mass of asci and ascospores at the tip. Xl20. 3. Ger minating 
ascospores . Xl50 . 
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arranged obliquely and cr ossing one another in the upper regions. Asci 
l OG- 130 x 8-12 p.m, unitunicate, cylindr ic , with a chitinoid apical 
annulus refrac tive in water, readily detached from subhymenium, in some 
a small nonchitinoid globule. visible below the apical annulus. Para­
physes broad, tapering t o tips. Ascospore& 94-110 x 2- 3 }Jnl, hyaline 
sing l y , light yellowish brown in mass , fil i form, 3-7 septate, occasion­
al ly wi th additional s epta, no t constriced at septa, contents of middle 
cells homogenous, end ce lls guttulate, wall thin and smooth, in a paral­
lel fascicle i n the ascus. 

Hypersaprobic on wood s ubstrata, Quercus sp. where definitely 
known . 

Mater ial examined: Sphaeria doli chos t oma , No. 856 Fungi Cubenses 
Wr ightiani , coll. C. Wright (isotype, NY); Devil' s Millhopper, 5 mi 
northwes t of Gainesville, Florida , I< . E. Conway, 15 , Sept ., 1968 (FL, 
MASS , NY) . 

The perithecia develop in the wood a nd have greatly e l onga ted 
beaks up to 5 mm (Figs. 1 6 4). The unitunicate asci become de t ached 
f r om t he subhymenium and under mois t conditions some are discharged as 
a uni t wi t h the ascospores from the os tiole (Figs. 2). Some asci are 
s hot several centimeters f rom the ascocarp as they explode from the 
os tiole. Most , however, are trapped at the t ip of the beak as shown in 
Figure 2. The ascospores are hyaline, filiform, and septa t e. Each cell 
in the mature ascospore is capable of producing a germ tube (Fig . 3); 
hO\/ever, only four t o five germ tubes arc produced per ascospore. When 
clumps of spores i n an ascus are al lowed t o germina te t here ap pears to 
be a tendency for germination to occur from only one end of the spore 
r ather than f r om the middle cells . 

(I) ~· 
I . jc: 

. ..· '. 
' 

I , I 

Figs . 4- 8. Ophioceras dolichos t omum. 4. Outline of Perithecium. 
5. Pallid apex o f beak , showing hypha! ar r angement. 6 . Ascus and 
paraphysis. 7. Ascospore&. 8. Ascus apices sh"wing chi tinoid apical 
annulus (left) and subapical globule (right) . Scale bar • 200 pm for 
Fig. 4; 35 J.Ull fo r Fig . 5; 20 J..1Dl for Figs. 6-7; 10 ,uu' for Fig . 8. 
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Single spore isolates were obtained by attaching perithecia to a 
lid of a petri plate of water agar and directing a beam of light up 
through the agar. Germinating ascospores were picked from the surface 
of the agar by n fine needle and plated on t o potato-dextrose aga.r. 
Both single and multispored cultures have failed to produce either 
conidial or sexual states. 

DISCUSSION 

The disposition of Ophioceras in modern tnxonorcy poses some 
problems . No recent studies are helpful. Saccardo (1883) listed seven 
species of Ophioceras. Ophioceras dolichostomum (Berk. & Curt.) Sacc., 
the first-nued species was desisnated o.s lectotype by von HHhnel 
(1911). The description of .Q.. dolichostomum agrees with the generic 
diagnosis . The fungus was collected on wood in Cuba, and was described 
.,.ith as cos pores 75- 100 IJlll long. Clements and Shear (1931), however, 
designated as lectotype Q. macrocarpum (Sacc.) Sacc., the fourth species 
in Saccardo's original listing. This latter species was described with 
a short beak, t hus devia ting from the generic diagnosis, although some 
species with short beaks were included in the genus by Saccardo. The 
illustration provided in Icon. mycol. V: pl. C72 shows an ascus with 
ascospores, apparently drawn from the literature, and gives no new 
information . Berlese ' s (1900) illustration is of a vaguely diaporthoid 
fungus. MUller (in MUller and Dennis , 1965) described Ophioceras 
cecr opiae and referred the species to the Oiaporthaceae. From the 
description and habit of the fungus in leaves, this specimen probably 
does belong in the Oiaporthaceae, but is not a species of Ophioccras. 

The suggestion of diaporthaceous character, reinforced by t he 
long-necked perithecia and readily detached asci, was examined . In 
Barr's (1976) interpretation of the Diaporthales, Ophioce.ras would be 
excluded for several reasons, principally the pcridium structu.re of the 
perithecium and beak and the hypersaprobic habit . These features 
instead indicate more similarities with the fungi included in the 
Sordariales sensu Barr (1976) and Huang (1976). The Sordaria type of 
centrum development in members of Sordariales was described by Huang 
(1976) as pseudoparcnchymatous. Paraphyses grow upward and inward 
from pseudoparenchyma cells and create a central cavity. The para­
physes may persist or deliquesce. Asci of the species of Sordariales 
may be firmly attached or readily separable from the subhymenial-cells 
and may be forced through t he ostiolar canal as a unit. This unique 
phenomenon in 0. dolichostomum of ascal ejection is found in only a 
few fungi and ;ill be the subject of another report. The perithecia.l 
peridium. a textura angularis in face view, is composed of large pseudo­
parenchymatous cells . The surface layer of the beak. whether short or 
elongate, is a textura intricate of smaller cells, often arranged in 
rows and fanning out obliquely (Fig. 5) The perithecial peridium in 
members of the Oiaporthaceae tends to be a texture epidennoidea and the 
beak a textur e porrecta of upright parallel rows of elongated cells. 
Fungi included in the Diaporthaceae range from parasites to wound 
parasites to saprobes in recently dead host tissue. Members of the 
Sordariales are predominately hypersaprobic on old woody or herbaceous 
substrata or coprophilous, less frequently parasitic or hyperparasitic . 

In the Sordariales , the family Lasiosphacriaceae seems at present 
the best accommodation for Ophioceras. In this family, the apical 
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annulus of the ascus is variable--nonreacting, chitinoid, or rarely 
amyloid. An apical globule is common and well developed in Lasio­
sphaeria, and was observed in a rather depauperate condition in 
0. dolichostomum (Fig. 8). Of those genera whose ascospores are 
filiform, Mycomedusiospora Carrol & Munk (1964), with _tl. flavida (Rick) 
Carrol & Munk, has ascospores which fragment and separate into spore 
parts; the perithecial peridium is soft and yellowish. In Acrosper­
moides Miller & Thompson (1940), wi t h the sole species ~· subulata 
Miller E. Thompson , perithecia are subulate, the peridium is narrow but 
appears to be pseudobombardioid, and the very narrow asci have an only 
slightly developed apical annulus. The arrangement of cells of the 
beak peridium o£ o. dolichostomum is reminiscent of those in some 
species of Acrospirmum, as described by Eriksson (1967). The position 
of Acrospe1'1Dum is still debatable. 
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SU~~IARY 

Five ne~< species of CoPtina.v>ius are described 
from wes tern North America. All are i n the 
section Demoaybe and are as follo~<s: C. aurantio­
basis , C. humbotdtens i s , C. otivaaeoviatus, C. 
thiePsii and C. zakii . · 

INTRODUCTION 

CoPti narius section Dermoaybe is a diversified and 
widespread group; consequentl y a thorough cl assification 
of the North American species ~<i ll require years of 
further study. In s tudies preparatory to such a treatment 
~<e have been able to cl arify the concepts of previous ly 
reported species and, in addition, have published some new 
species and varieties (1-5). 

I n our i nves t iga t ions of Dermoaybe we have been 

1Portion of a dissertation submitted by the senior 
author to t he Graduate School of The University of ~'iichigan 

in partial fu l fillme nt of the requirements for the degree 
of Doctor of Philosophy. 
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particularly interested in the species that occur in 
western North America. Data collected from many years of 
study show that the De:rmocybe flora of this region is 
especia lly diverse and that the number of species is large 
in comparison to the ot her areas of North America studied 
to date. In this paper, we have described five new speci es . 
Four of these species, C. aurantiobasis, C. humboldtensis , 
C. thiel'sii and C. zakii have been found only in western 
North America. The fift h species, C. olivaceopictus , 
occurs in ~lichigan as well as l<estern North America . 

~licroscopic studies were made from freehand sections 
mounted in KOH (a 2 . 5% aqueous solution) and ~·l elzer's 

reagent (Kl 1.5 gr., iodine 0 . 5 gr. , H
2
0 20 . 0 gr ., chlora l 

hydrate 22.0 gr . ). ~1acroscopic color reactions were tested 
with 2.5% KOI-1. Specific co lor designations capitalized 
and enclos ed in parentheses are from R. Ridgway, Color' 
Standa"!'da and Color' Nomenc latul'e(6) . Uncapitalized color 
tenus are regarded as useful approximations. Co il ections 
cited in 'Collections examined' are deposited in The 
University of ~lichigan Herbarium (mCH) unless otherwise 
indicated by the appropriate symbols from the Index 
Hel'bariorum . 

CORTINARIUS AURANTIOBASIS Ammirati and Smith , sp. nov. 

Fig. 1 

Pileus 25- 50 mm latus, convexus demwn planus vel 
subplanus, siccus , minute fibrilloso- squamosus quidem 
maPginem Vel'sus, plel'umque disco glabl'o et impolito, 
bl'Unneo-l'Ufus , aetate disco fusciol'e ; contextus pallide 
luteo-bubalinus ; odor' et sapo"!' indistincti . Lamellae 
adnexae, confertae, intense bl'Unneolo-auPantiacae demum 
ferPUgineae. Stipes 30- 50 lT1ll longus, 4-6 lT1ll Cl'asaus , 
aequalis vel deorsum inql'aBsatulus , pallide luteo-bubalinus 
demum pileo concolol', deorsum aurantio- brunneus fibl'illosus , 
apice sericeo-fibl'illoaua . Spome 8. 5- 11(- 12) x 5-6 ~m, 
ellipticae, Vel'l'Uculosae. Holotypus: A.H. smith 24213 
(MICH) , pPope Still Creek, Mt . Hood National Fo"!'est , 
Clackamas Co ., Oregon, October' 6, 1946 . 

PILEUS 25-50 mm broad, convex expanding to nearly 
plan e, sometimes subumbonate, with the margin incurved, 
dry, minutely fibrillose - scal y a t l east over the margin, 
disc usually glabrous and unpolished, buttons brmmish 
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rufous (Hazel) or some~<hat duller , in age br01mish r ufo us 
over a broad margina l area and darker (near Ches tnut Bro~<n) 
on the disc. Context pale buff-yello~< (Cr eam Color) i n 
yowlg pilei, ~<hen mois t dull yellow (Honey Ye llOI<) ; odor 
a nd taste i ndisti nctive . 

LAI>IELLAE sharp l y and deeply adnexed, close, broad, 
edges s l ightl y un even, 1-2 tie r s of l amellulae , color at 
fir s t deep br01mish o range (Amber Br01m) a nd in age only 
slightl y darker ( near Sanford's Bro~<n). 

STIPE 30- 50 mm long , 4-6 mm th ick , equal or s l ight l y 
enl arged be lOI<, pale buff-yellOI< (Cream Co l or ) t o dull 
buff - ye ll 01dChamois) a t first, gradua lly da rkening t o 
concolorous ~;ith the pileus , f requentl y ~<ith orange-brown 
appressed fib ril s over th e lOI<er ti<O-thirds, apex si l ky 
fibrillose . Context so lid, bro~;ni s h ye llo~<-orange (Ra~; 

Sienna) in the cortex. 
PILEUS SURFACE of fresh basidiocarps reddish ~<ith 

the application of KOH. 
SPO RES 8.5-11 ( -1 2) x 5- 6 ~m. in profi le e ll iptic 

and obs curely inequilateral to some~;hat inequilateral, i n 
f ace v i e~< e lliptic t o s light ly ovate, ve rruculose , in KOH 
light br01mish, i n Me l zer ' s light yell owish to ye ll01d sh 
bro~<n. BAS IDI A 4-spored, 24-34 x 7- 9 ~m , clavate to more 
or l ess ventr icose , thin-~<alled, in KOH h)' ali ne to pa l e 
vinaceous, some containing droplet s or particles of deep 
red to vinaceous-red pigment , in ~ lelzer ' s light ye llOI<i s h, 
some containing droplets or particles of yel101; , orang e or 
reddish orange pi gment. PLEUROCYSTIDlA absent. CHEI LO­
CYSTIDIA not ~<ell differentiated, 1 2- 23 x 6-11 ~m, clavate 
to broad l y c lavate or more or l ess ventricose , thin-wa lled, 
in KOH a nd ~lelz er ' s simil ar to basidia. SUBH YMEN IAL 
HYPHAE compactly i nte n ;oven, cylindrica l, 2 .5-5 (-5.5) ~m 
~<ide, th in- walled, i n KOH and ~le lzer' s as for the hyphae 
of the l ame llar trama. TRANAL HYPHAE OF LAI'1ELLAE subpara l­
l e l to sligh tly i nt en<oven , cylindrical to more or l ess 
i nflated, 5-20 ~m " ide , thin-walled , in KOH hyaline, 
pale vi naceous or pi nkish, some conta i ning particles of 
vi naceous t o yellOI<ish pigment, in ~ l e l zer ' s ye l101ds h. 
CUTICULAR HYPHAE OF PILEUS inten;oven, more or l ess 
r adially a rranged, cy lindrical to slightly inflated, 
4.5-1 8 (-25) ~m ~<ide, thin-•<a lle d, in KOH hyaline to fai ntly 
colored, pale brownish t o pa l e vinaceous or containing a 
more or l ess concentrated re d-brown to vi naceous-brm.;n 
pigment, in Melzer ' s ye llo~<i sh, ye llowish bro~<n or ye llow­
i sh orange- br01m; pileocystidia absent . TRAMAL HYPHAE OF 
PILEUS interwoven, more o r l ess radially arranged , 
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cylindrical to inflated, 6- 25 ~m wide, thin-walled , in KOH 
hyaline to pa le vinaceous or pinkish, i n ~lelzer' s yellow­
ish. CORTICAL HYPHAE OF STIPE longitudinally arranged, 
subparallel to s lightly interwoven, cylindrical to inflated, 
5-20 ~m ~<ide , thin-"alled , in KOH and Melzer• s as for 
the hyphae of the pileus trama; caulocys tidia apparently 
absent. CORTINAL HYPHAE cylindrical, 5-9 ~m "ide, thin­
wa lled, in KOH and ~lelzer' s as for the hyphae of th e stipe 
cortex. CLMIP CON NECTIONS of the normal type, present 
throughout the basidiocarp. OLEIFEROUS HYPHAE present, in 
KOH dingy ye l101, ish, in ~ l e lzer' s apparently not evident. 
I NTERHYPHAL P I G~IENT DEPOSITS present i n the pilear trama, 
lamellar trama and the s t ipe cortex, in KOH dark red to 
vinaceous -red (refractive , yello" particles often present 
in mounts) in Me l zer ' s yellmv, ye llm'l'-orange or orange, 
some particles becomi ng blackish (amylaceous) . 

Gregarious in rich hwnus under conifers or on 
decayed conifer l ogs. Fruiting period: September to 
November. 

Col l ections examined: IDAHO: Bonner Co : J . F. 
Anunirati 257a (SFSU): A. H. Smith 71705. OREGON: Clacka­
mus Co. A. H. Smith 24213 (holotype, mCH), 24952, 26715; 
Till amoo k Co.: A.H. Smith 801 27. I~AS HI NGTON: Lewis Co.: 
A. H. Smith 48490; Pierce Co. : A. H. Smith 40696, 40698, 
40700, 48286, 48292, 48297, 48298, 48427, 48499, 48582, 
48606, 48614, 48653, 48709, 48857, 48869, 49404. 

The major distinctive features of C. aurantiobasis 
are its l arge spores , the pale buff-yellow st i pe that 
darkens in age, the orange-brown fi brils over the lOI<er 
s tipe surface and the brownish rufous to reddish brown 
colors of the pileus surface. The orange coloration of 
t he young l ame l lae appears to relate it to other 
Dermocybes with s i milarly colored young lamellae. 
Usually the lamellae of C. aurantiobasis are br01mi sh 
orange ·to brownish orange-yellow when young but may be 
light orange (in Smith 24952 and 48606 ) and then darken to 
br01mish orange as they mature. 

I n genera l appearance C. auPantiobasis is most 
simi lar to C. zakii and C. aubaPoaeofoZius Ammirati and 
Smith, especi all y "hen mature bas i diocarps are compared. 
However , the l arge spores of C. aurantiobasis easily 
distinguish it from these species as well as other 
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Dermocybes with . orange -colored young lamel lae. 

C. aurantiobasis often fruits on decayed conifer 
wood. It is not, however, truly a wood inhabiting speci es, 
nor is it unique i n this respect. Other Dermocybes, for 
example C. zakii and C. semisanguineus (Fries) Gillet, 
also sometimes f1~i ts on decayed conife r wood. 

CORTINARIUS HUMBOLDTENSIS Anunirati and Smith, sp. nov . 

Fig . 3 

Pi~eus 30- 50 mm ~atus , obtuse coniaus demum pZano­
umbonatus , appPesso-fibriZ~osus , juventute nitore oZivaceo­
Zuteo, margine paZZide ZuteoZo- bubaZinus , disco paZZide 
cinnamomeo-brunneus ; contextus sordide brunneus; odor et 
sapor nuZZi; superficies pilei atrovioZacea in solution 
kalii hydroxidi . Lamellae adnatae, confertae, olivaceo­
Zuteae demum plus minusve ochraceae . Stipes 60- 120 mm 
Zongus, apice 4- 8 mm crassus , aequaZis veZ basi 
incrassatuZus , sordide Zuteus . Sporae 7- 9. 2(- 10) x 4. 5-
5. 5(- 6) IJ}n, elZipticae , verrucuZosae . Holotypus : A. H. 
Smith 56392 (MI CH) , prope T'l'inidad, Humboldt Co . , 
California, December 6, 1956. 

PI LEUS 30-50 mm broad, obtusely conic becomi ng plano­
umbonat e , with the margin incurved and becoming decurved, 
appressed fibrillose, with an olive- yellm< (Honey Yellow) 
sheen when young, margin l ight yellow-buff (Ochraceous 
Buff) , disc pale brm;n (pale Cinnamon Brmm) . Context 
dingy brmm (near Snuff Brown); odor and tas t e none. 

LAMELLAE a dnate, close , broad, at fir s t olive - yellow 
(Honey Ye llow), fi na lly more or l ess ocher ye llow. 

STIPE 60-120 mm l ong , 4-8 mm thick at the apex, 
equal or base s lightly enlarged, fibrillose , dingy yellow 
to the base , with a covering of brmmish fibri l s , base 
pale ye llowis h. Context dingy brownish in cortex , darker 
in th e base . 

PILEUS SURFACE of fres h basidiocarps quickly dark 
inky vio l et then s l o" l Y purple-brown 1dth the applicat i on 
of KOH. 

SPORES 7-9 .2 (-1 0) x 4 .5-5.5(-6) ~m, in pr ofil e 
e lliptic and obscurely i nequilatera l to some"hat 
inequilateral, i n face view elliptic to ovate, verrucu l ose, 
i n KOH li ght b ro"n to light f ul vous , i n ~le l zer ' s ye llo"i sh 
to ye llowish bro"n. BASIDI A 4- spored, 21-30 x 7 . 5-9.5 ~m , 



386 

clavate to broadly clavate or occasionally more or Jess 
ventricose, thin-walled , in KOH hyaline to pale vinaceous, 
sometimes containing droplets and colorl ess granules or 
pa1·ticles of r ed to vinaceous -red pigment , in ~lelzer's 
pale yellow to dingy ye!l01;, sometimes containing particles 
of yellow pigment. PLEUROCYSTI DIA absent. CHEILOCYSTIDIA 
apparently absent. SUBHHIENIAL HYPHAE compact l y interwoven, 
cylindrical , 2- 6 urn wide, thin-walled, i n KOii and ~lelzer ' s 
as fo1· the hyphae of the l amellar trama. TR~IAL HYPHAE OF 
LAMELLAE subparallel to slightly interwoven, cylindrical to 
more or Jess inflated, 6-25 urn ~;ide , thin-walled, in KOH 
hya l ine or containing a pale reddish pigment, some t imes 
containi ng droplets and colorless particles, i n ~lelzer's 
pal e yell01; to dull ye llOI;. CUTICULAR HYPHAE OF PlLEUS 
inten,•oven , more or less radially arranged , cyli nd rica l to 
more or less inflated, 5- 20 urn wide, thin-walled, in KOH 
hya l ine , pa l e br01m or pa l e purplish, some containing 
parti cl es of deep purple to bluish purple pigment, in 
~lelzer ' s dull yellowish; pileocystidia absent. TRAMAL 
HYPHAE OF PILEUS in t erwoven, more or l ess radially arranged , 
cylindrica l to inflated, 6- 25 urn wide, thin-,;alled, in KOH 
and ~le i zer ' s as for the hyphae of t !le lamellae trama. 
CORTICAL HYPHAE OF STIPE longitudinally arranged , subpara l ­
lel t o more or less inten~oven, cylindrical to more or l ess 
inflated, 6- 25 urn wide, thin-walled, in KOH hyaline , pale 
vinaceous to pinki sh red or containing a concentrated red 
pigment, in Melzer ' s ye llmtJish and sometimes contai ning 
co lor less drop l e t s; caulocystidia apparently absent. 
CORTINAL HYPHAE cyli ndrica l, 2-8 urn wide, thin-walled, in 
KOH hyaline to pinkish or containing a concentrated 
vinaceous pigment, i n ~le lzer ' s pale ye llow or containing a 
more or less concentrated orangish pigment. C L~IP CONNEC­
TIONS of the norma l type, present th roughout the basidia­
carp. OLEIFEROUS HYPHAE present, in KOH grayish to brown­
ish or slightly vinaceous, in ~lelzer' s yellowish. INTER­
HYPHAL PIG~lENT DEPOSITS present in the pi lear trama , 
lame llar t rama and th e s tipe cortex, in KOH yellow , orange, 
red or vinaceous redJ in Melzer's ye llow, orange Ol" 

s lightly reddish (sometimes shaded brOI;nish). 

Gregarious under Pinus. Fruiting period: December. 

Collections examined: CALIFORNIA: Humboldt Co.: 
A.l-1. Smith 56392 (holotype, mCH), 56592. 

C. humboZdtensis is easily separated from other 
yellow-olive species of Dermocybe by the inky-violet KOH 
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reaction of the pileus surface of fresh basidiocarps. All 
similarly colored species studied to date give a reddish, 
dark brown or dark alive reaction when KOfl is applied to 
the pileus surface of fresh basidiocarps. The co lor 
reaction in C. humboLdtensis is due to the purplish or 
bluish purple pigment and particles present in the hyphae 
of the pileus cuticle . A simi l ar reaction is present in 
the hyphae of the pileus cuticl e of C. semisanguineus but 
thi s species t ypica lly has deep red lame llae and a more 
strongly yellm•-brown pileus and stipe. 

CORTINARIUS OLIVACEOPICTUS Ammirati and Smith, sp . nov. 

Fig . 5 

PiLeus 20- 40 mm Latus, ex obtuso pLano- umbonatus, 
minute fibriLlos us, subhygrophanus, disco rufobrunneus , 
margine olivaceo- brunneus; contextus ex olivaceo paLLescens; 
odor indistinctus, sapor mitis veL subamarus . LameLLae 
adnexae, confertae, obscure LuteoLo-oLivaceae demum 
ferrugineo- oLivaceae . Stipes 40- ?0 mm Longus , 8- 13 mm 
crassus , aequalis , oLivaceus, basi oLivaceo-bubaLinus , 
apicum versus fibriLLis brunneo- aurantiacis zonatus. 
Sporae 6.5-8(-8. 5) x 3. 5- 4.6(-5-6) wn, eUipticae, verrucu­
Losae . HoLotypus: A.H. Smith ?9016 (MICH) , prope Van 
Duzer Corridor, Tillamook Co. , Oregon, October 13, 19?0 . 

PILEUS 20-40 mm broad, obtuse expanding to plano­
umbonate, minutely fibrillose, subhygrophanous, disc 
reddis h brown (Tawny) to more reddish, margin olive-brown 
(Tawny-Olive), fading to olive-brown (Tawny-Olive) overall 
at times. Context dark olive when moist, paler faded; 
odor slight, taste mi ld or s lightly bitter. 

L~IELLAE adnexed , close, broad, color at first dark 
yellmdsh olive, more rusty in age but olive tones 
remaining evident . 

STIPE 40-70 mm l ong, 8-13 nun thick, equal, apex 
silky, color olive overall to base, olive - buff on the base , 
with belts or patches of deep br01•nish orange (Burnt Orange) 
fibrils near the apex. Context olive above , olive-fuscous 
in base. 

PILEUS s urface of fresh basidiocarps reddish with 
the application of KOH. 

SPORES 6.5-8(-8.5) x 3.5-4.6( - 5- 6) urn , i n profile 
e lliptic and obscure l y inequilateral to somewhat 
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inequilateral, in face vie\oJ el liptic to ovate, verruculose, 
in KOH light brown, in ~te lzer' s brownish to brownish yellm;. 
BASIDIA 4-spored, 26 - 34 x 6.2-8 ~m , clavate to narrowly 
clavate, thin-walled, in KOH hyali ne, pale ye llowish or 
pale brownish, often containing colorless to yel lowish 
particles or droplets, in ~telzer's yellmdsh to yellowish 
brmm, some containing particles of ye llowish pigment or 
l arge droplets. PLEUROCYSTIDJA absent. CHEILOCYSTIDIA 
apparently absent. SUBHY~IENIAL HYPHAE compactly inten;oven, 
cylindrical, 2.5-5.5 ~m wide, thin-~;alled, in KOH and 
~telzer's as for the hyphae of the lamellar trama. TWIAL 
HYPHAE OF L~1E LLAE subparallel to s lightly inten;oven, 
cylindrical to more or less inflated, 5- 25 ~m ~;ide, thin­
~;alled, in KOH hyaline to pale browni s h, in ~lelzer' s 
ye llowish to yellowish bro~;n, some containing particles of 
yellowish pigment. CUTICULAR HY Pt1AE OF PILEUS i nten ;oven, 
more or less radially arranged, cylindrical to inflated, 
6-26 ~m wide, thin-walled, in KOH near ly hyaline to pale 
brm.,rnish or containing a more or less concentrated brohrnish 
orange, dull orange or reddish pigment or similarly colored 
part icles , in ~1e lzer 's ye llowish, ye llm;ish brown or 
ye llowish orange-bro~<n; pileocystidia absent . TWIAL 
HYPIIAE OF PILEUS inten;oven, more or less radially arranged, 
cy lindrical to inflated, 6- 30 ~m ~;ide, thin-walled, in KOH 
and ~lelzer' s as for the hyphae of the lamellar trama. 
CORTICAL HYPHAE OF STIPE longitudinally arranged, sub­
parallel to more or less inten;oven, cylindrical to more or 
l ess inflated, 5-20 ~m wide, thin-walled, in KOH hyali ne, 
pale brmmish or faintly vinaceous, in ~1elzer's yellm;ish; 
caulocystidia apparently absent. CORTINAL HYPHAE cylindri­
cal, 3. 5-8 ~rn ~;ide , thin-~;alled, in KOH and ~lelzer ' s as 
for the hyphae of th e st ipe cortex. CLA.\IP CONNECTfONS of 
the normal type or, on some of the basal mycelium, of the 
medallion type, present throughout the basidiocarp. 
OLEIFEROUS HYPHAE present, in KOH pallid grayish to pale 
ye llm,•ish, in ~telzer's ye llm;ish to ye llowi s h orange . 
INTERHYPHAL PIG~!ENT DEPOSITS prese nt as small deposits in 
the pilear trama, lamellar trama a nd s tipe cortex, in KOH 
ye llow, in ~le lzer's dull ye llm;ish to ye llm;ish brmm. 

Gregarious to sca ttered in conifer or mixed 1wods . 
Fruiting period: September to October (western North 
America) or July (eastern North America). 

Collections exami ned: mcHIGAN: Emmet Co . : A. H. 
Smith 32818. OREGON: Benton Co.: J .F . Ammirati 5981; 
Clackamas Co.: A.H. Smith 20158, 246 09, 24610; Tillamook 
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WASHINGroN: Pierce Co . A.H. Smith 47561. 
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C. olivaceopictus is one of severa l Dennocybes 1d th 
strong yellowish olive to olive colors. In general 
appearance i t is si milar to C. humboldt ensis but it can be 
separated from the latter by its smaller spores, the 
ferruginous to r eddish orange fibrils or fibrillose zones 
on the s t ipe and the reddish, rather than dark inky violet, 
reaction of the pileus surface of fresh basidiocarps with 
KOH. C. tuba:r>ius Ammirati and Smith and C. hw>onensis var. 
oZivaceus Ammirati and Smi th are easily separated from 
C. olivaceopictus by their larger spores. 

CORTINARIUS THIERSII Amm i rati and Smith, sp. nov . 

Fig. 2 

Pileus 15- 50 mm Zatus , obtuse convexus demum plano­
convexus , umbonatus veZ subdepressus , gZaber vel ser iceus 
veZ appresso- fibriZZos us, primo ZameZZis immatu:r>is concoZor 
demum ochraceo-brunneus ve Z cinruonomeo- brunneus; contextus 
solidus , usque 2 mm crassus, superficie piZei concoZor veZ 
pallidior; odor et sapor raphanini . Lamellae confel'tae vel 
subdissitae, ZuteoZo- bubaZinae dein paZZide ochraceo-
luteae vel paZZide ochraceo- bubalinae demum ful vo- tinctae . 
Stipes 30- 50 mm Zongus , 4- 10 mm crassus , aequalis vel basi 
incrassatulus , siccus , appr esso- fibrilZosus , pallide 
vi:r>idi - Zuteus demum paZlide l uteo- bubalinus vez subochraceo­
bubaZinus, interdum pZus brunneus veZ brunneo- oZivaceus . 
Cortina ZuteoZa, evanescens . sporae 7. 7- 10(- 12) x 4. 7- 5.8 
(- 6. 2) um, eZZipticae, verrucuZosae . HoZotypus: H. D. 
Thiers 1 26 33 ( SFSU) , prope Pinecrest Campground, Tuo Zumne 
Co., CaZifornia, June 14, 1965. 

PILEUS 15-50 mm broad, obtusely convex when young, 
becoming plano-convex, umbonate to shallowly depressed, i n 
age often irregular in outline, margin incurved becoming 
decurved, smooth to si l ky or appressed fibrillose, never 
scaly but often lacerated or torn in age , when young more 
or less concolorous with the young lamellae or yellow 
brown (Buckthorn Brown) to olive-brown (Dresden Brown) , in 
age becoming ochraceous brown (Ochraceous -Tawny) to deep 
brown (Cinnamon Brown), in some s lightly darker on the dis c 
or the margin more pallid. Context solid , up to 2 mm thick, 
more or less concolorous with the surface or slight l y pa l er; 
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odor and t as t e raphanoid. 
LAMELLAE shallowly to deep l y notched , close t o 

s ubdis tant, thin, some s lightly ventricose, edg es even t o 
eroded , severa l ti ers of 1ame11ulae, whe n very young light 
yel101<ish buff (Narm Buff) becoming light ochraceous 
ye ll01; t o ligh t ochraceous buff (Yellow Ocher, Antimony 
Ye ll01; , Ochraceous Buf f) fina lly with a fu lvous (Ochraceous ­
Tawny) cast, edges conco1orous with the faces. 

STI PE 30-50 mm long , 4- 10 mm thick, equal or the 
base s lightly enlarged, dry , appressed fibri llose becomi ng 
more or less fibrillose s ca l y from hand ling, col or l ight 
greenish yellow (Chalcedony Yellow) when young , becoming 
light ye ll ow i sh buff (W arm Buff) t o light ochraceous buff 
(Ochraceous Buff) or some in age sordid or more br01mish 
to br01mish olive (Ochraceous -Tawny to Dresden Brown). 
Con text stuffed becomi ng ho1l01<, more or l ess concolorous 
with the surface . 

CO RTINA ye ll01dsh, not leaving a noticeab l e annulus 
on the s tipe . 

PILEUS SURFACE of fresh basidiocarps not t ested 
wi th KOH; pileus surface of dried basidiocarps vinaceous­
red 1;i th the applicat ion of KOH. 

SPORES 7 . 7-10(-12) x 4 . 7- 5 . 8(6 .2) ~m , in profile 
elliptic and obscure l y inequi1atera1 t o somewhat inequi ­
Jateral, in face view elliptic to broadly el l iptic or 
slightly ovate , verrucu l ose, in KOH light br01mish to light 
f u1 vous (Ochraceous-Ta•my), in ~lelz er 1 s ye ll01<ish to 
yellm;ish brown . BAS IDIA 4- spored, 29-34 x 7.5-9.5 ~m . 
broadly clavate to clavate or more or l ess ventricose , thi n­
,,•al l ed, in KOH hya line to pale vinaceous, some cont a ining 
colorless to ye llowish granules and droplets or particles 
and masses of purp l ish red, red, reddish orange, orange or 
ye ll01<is h pigment, in ~lelzer 1 s pa l e ye l!01; or containi ng 
particles of reddish, orange or ye ll01dsh pigment. 
PLEUROCYSTI OIA absent. CHEILOCYSTIDIA not ~<ell differen­
tiated , 14-18 x 6-9.5 ~m , c l avat e to broad l y clavat e , thin­
~<a l led, in KOH and ~ te l ze r ' s as for the basidia bu t fe,;er 
con t aining parti cles of pigment . SUBHY~IEN I A L HYPHAE 
compactly int erwoven , cylindrical, 2 . 5-6 ( - 6.5) ~ m wide , 
thin -walled , i n KOH and ~le i zer 1 s as for the hyphae of the 
l ame ll ar trama. T~IAL HYPHAE OF LAMELLAE s ubparall e l to 
s light l y in te rwoven , cylindrical to more or less i n flated , 
5- 26 ~m wide, thin-walled, in KOH hyaline to pa l e vinaceous 
or containing a more or l ess concentrated vinaceous t o 
yellowis h pigment, in ~ l e l zer 1 s yell01dsh. CUTICULAR HYPIIAE 
OF PILEUS inter~<oven, more or l ess radially arranged, 
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FIGS . 1-5 Bas idiospores (x1800) . 1. Cor tinarius 
aurantiobasis . 2. Cor tinarius thiersii . 
3. Cortinarius humboZdtensis . 4 . Cortinarius 
zakii . 5 . Cortinarius oZivaaeopiatus . 
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cylindrical to more or less infla t ed , 5-25 ~m ~<ide, thin­
walled , in KOH hyaline, pale vinaceous to pale brown or 
containing a more or less concentrated reddish, vinaceous 
or brownish vinaceous pigment, some s li ghtl y encrusted, in 
~1elzer ' s ye llOI<ish, ye llowish br01m or ye ll01<ish orange ­
brown; pileocystidia absent. TRJ\1\IAL HYPHAE OF PILEUS 
i nterwoven, more or less radially arranged, cylindrical to 
inflated, 6-30(-40) ~m wide , thin-walled, in KOH and 
~lelzer's as for the hyphae of the lamell ar trama. CORTICAL 
HYPHAE OF STIPE longi tud ina lly arranged , subpara ll e l to 
more or less interwoven, cylindrical to more or less 
inflated, 6-25 ~m wide, thin-walled, in KOH hyaline, pale 
pinkish to pale reddish or containing a more or less con­
centrated reddish vinaceous to vinaceous pigment or red­
vinaceous particles, i n ~ le lz er's ye llowish or yellOI<ish 
orange to dull orange, some containing granules; 
caulocystidia apparently abse nt. CORTINAL HYPHAE cy lindri­
cal, 3.5-7 ~m wide, thin-walled, in KOH as for the hyphae 
of the stipe cortex, in ~1el zer's yellowish . CLM1P 
CONNECTIONS of the normal type, present throughout the 
basidiocarp . OLEIFEROUS HYPHAE present, in KOH vinaceous 
to brownish vinaceous , i n ~1elzer's yellDI<ish to ye llowish 
bro••n . INTERHYPHAL PIG~IENT DEPOSITS present in the pi lear 
cuticle and trama, the lamellar trama and the stipe cortex, 
in KOH purplish red, red, orange or ochraceous -orange to 
yellow, in Melzer's reddish orange to yellowish. 

Caespitose to gregarious under conifers. Fruiting 
period: June to August. 

Collections examined: CALIFORNIA: Amador Co: J.F. 
Ammirati 182 (SFSU); G. Breckon 413 (SFSU), 422 (SFSU); 
H.D. Thiers 12633 (holotype , SFSU) . IDAHO: Cus ter Co.: 
A.H . Smith 65655. 

C. thiersii is a common species in the higher 
mountains of California and should be expected in the higher 
coniferous fares ts throughout western North America . 

The large spores together with the general color­
ation of the basidiocarps distinguishes it from other 
species of De:rmocybe with ye llOI<i sh lamellae . The pi l ei 
are yellowish buff at first and then become br01mish to 
brownish olive and finally more or Jess cinnamon brown. 
The lamellae are yellDI,'ish buff at first and become 
ochraceous to brownish or rusty br01m in age . The stipe 
surface is greenish ye llow at first and becomes some~<hat 
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sordid to br01mish bel01; in age or from handling . In some 
collections the pileus context is somewhat greenish yellow, 
usually it is similar in co l or to the pileus surface. 

The large spores of C. thiersii (spores 7.7 -10(-12) 
x 4.7-5.8(-6 . 2) ~m) indicate some affinity "ith other 
large-spored Dermocybes, such as C. huronensis and C. 
ahrysoLitus Kauffman (spores 8.5 -11(-1 2) x 5-6 .2 ~m), that 
occur in the coni fe rous forests of eastern North America. 
H01;ever, more information on the distribution and eco logy 
of t hese species is needed before their relation ship "ith 
C. thiersii can be detennined . 

C. thie1'sii is named for Professor H. D. Thiers, 
San Franscisco State University, who f i rst collected it 
from California. 

CORTINARIUS ZAKII Ammirati and Smith, sp. nov. 

Fig. 4 

Pileus 15- 45 mm Latus, e aonvexo late obtusus, 
wnbonatus vel subwnbonatus , siaaus , appresso- fibriZZosus , 
ad marginem pr imo oLivaaeo- brunneus deinde subfulvus demwn 
1'Ufobrunneus vel valde rufobY"Unneus, disco aonaolor vel 
fusaior; aontextus dilute brunneus ; odor et sapor plus 
minusve raphanini . LamelLae aonfertae, primo sordide 
aurantiaaae, b1'unneo- suffusae, deinde pallide brunneo­
aurantiaaae demum ferrugineo- aurantiaaae , aetate interdum 
maaulis rufobrunneis . Stipes 40- 75 nm longus, apiae 
4- 10 mm arassus , aequalis ve L basi inarassatuLus, appresao­
fibrillosus , apiae l uteolus veL luteus , deorsum och1'aceus, 
brunneo- ochraceus vel pallide aurantio-och1'aceua et 
fibrillis brunneis vel vinaaeo-brunneis tectus . Sporae 
(6- )6 . 5- 8 x 4- 4.5(-5) vm, ellipticae, verrucuZosae . 
Holotypus : J . F. Amni1'ati , Jr . 6175 (MICH) , prope Mary ' s 
Peak, Benton Co ., Oregon , November 16, 1971. 

PILEUS 15-45 mm broad, convex becoming broadly 
obtuse , umbonate to subumbonate, with the margin incurved 
to slightly decurved, dry, appressed fibrillose becoming 
minutely fibrillose-sca l y on the margin i n age , margin 
at first olive-bro"n (Tawny-Olive) or br01;ner, somet imes 
"ith slight ochraceous to olivaceous (Old Gold) tones, 
becoming light fulvous (Ochraceous -Tawny) to reddish brown 
(Tawny) or deep red-brown (Warm Sepia), sometimes with a 
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st r eaked appearance, di s c more or l ess concolorous ~<ith t he 
margin or slightl y darker r eddi sh bro~<n ~<hen matur e, 
sometimes the sur fac e with a light olive-ye llow (Honey 
Yellm;) sheen overall. Context ~;at ery brown, faintly olive 
or more or l ess concolorous \tJi th s urface \'/hen moist, loJhe n 
faded pale ye llm; t o light buff or wi th an orange- buff 
cas t; odor and t as te mot·e or le ss raphanoid. 

LMIELLAE c l ose to crowded, adnexed t o emarginate, 
broad, not s t rong l y ventricose, edges uneven, at first dull 
orange (near deep Zinc Orange) with s light brownish t ones, 
becoming rusty orange (Orang e Rufous) t o brmm i s h rust y­
orange , '''hen older somet imes ~d th reddish brown spots. 

STI PE 40-75 ~n long , apex 4-10 ~ thick, equal or 
the base slightly enlarged , appressed fibrillose, apex 
li ght ye llm; (Amber Ye llow) or s lightl y deeper ye llow 
(Pinard Yellow) but not s trong l y orange-ye llow, be low 
ochraceous , di ngy t o brownish ochraceous or s lightly dull 
orange - ochraceous beneath a more or le ss continuous cover­
i ng of dull bro~;n to vinaceous bro~;n (Natal Brm;n) fibrils, 
base dingy ochraceous to brownish. Context s tuffed to 
hollow, cortex in apex a t firs t yello~; but soon sordi d and 
developing watery bTown to 1~atery orange-broh'Jl tones, 10\oJer 
cortex ~;at ery brown to brm;nish orange and in the base 
o li ve - brown to ,;atery olive, pith yellowish to pale dull 
buff or more sordid or shaded with colors of the cortex, in 
cavity vinaceous-brown (Natal Brm;n) in places. 

PILEUS SURFACE of fresh bas idiocarps reddish with 
the application of KOH . 

SPORES (6 - )6.5-8(-9) x 4-4 . 5 (-5 ) ~m, in profile 
e llipti c and obs cure l y inequi l ateral to somewhat inequila­
teral, i n face vie1.; ovate to e lliptic, verruculose, in KOH 
pale to light brown, i n ~l e l zer' s pale bro~<n to light 
yellm;-brm;n. BASIDIA 4-spored, 22-30 x 5.5- 7 ~m, clavate 
t o narrowly cl avat e , thin-wa lled, in KOH hyaline to pa l e 
greenish ye llow, s omet imes containing- drop l ets or more or 
l ess fill ed wi th concentrated greenish ye llow pigment or 
greenish ye llow particl es , in ~le lzer' s pale ye llow or more 
or less fill ed 1;i th concentrated ye llowish pigment or 
ye llowis h particl es . PLEUROCYSTIDI A absent. CHEl LOCYSTI DIA 
apparently absent. SUBHHIENIAL HYPHAE compact ly inter~<oven, 
cylindrical, 2-6 ~m wide , th i n ~<alled , in KOH and ~ le lzer's 
as for the hyphae of the lamellar trama . TRAMAL HYPHAE OF 
LAI-IELL AE subparallel to s lightly int erwoven, cylindrical 
to inflated, 7-28 ~m wide, thin-••alled, i n KOH hya line to 
pale greenish ye llow or more or l ess filled with concen­
t rated ye llow-green pigment or ye llow particles , in ~lelzer' s 
pale ye llow or more or less filled with concentrated 



395 

yell01; -br01m pigment or yellow, yel101;-brown , dull orange­
brown or reddish orange-bro~'ll particles. CUTICULAR HYPHAE 
OF PILEUS inter~<oven, more or less radially arranged, 
cylindrical to somewhat inflated , 7-20 ~m wide, thin-
walled (up to 1. 5 ~m thick), in KOH hyaline to brownish 
ochraceous or filled with a concentrated red-vinaceous, 
brownish vinaceous or br01mish pigment, sometimes encrusted, 
i n ~lelzer ' s pale yellow, br01;nish yellow or more ochraceous; 
pileocystidia absent. TRA.\1AL HYPHAE OF PILEUS inten;oven, 
more or l ess radially arranged, cylindrical to inflated, 
7-30 ~m wide, thin-walled, in KOH hyaline to pale yellow 
or more ochraceous in the upper trama, in Melzer's pale 
dull yel101; to light ochraceous . CORTICAL HYPHAE OF STIPE 
l ongitudinally a rranged , subpara ll el to more or l ess 
inten;oven, cylindrical to slight l y inflated, 7-20 ~m ~<ide , 

th in- wal l ed, in KOH hyaline to pale dull greenish yellow or 
filled with concentrated greenish yellow pigment or 
containing yellowish particles, in Melzer's pale ye llow, 
sometimes containing ye llowish part ic l es (some of these 
may be amy l aceous); cau l ocystidi a apparently absent. 
CORTINAL HYPHAE cylindrical, 3-8 ~m wide, thin-walled, i n 
KOH hyaline to pa l e greenish ye llOI;, in ~1e l zer 's pale 
yell01dsh. CL~IP CONNECTIONS of the normal type, present 
throughout the basidiocarp. OLEIFEROUS HYPHAE present, in 
KOH s lightly colored to yellowish , in ~1elzer's yell01; to 
olive - ye llow. INTERHYPHAL PIG~IENT DEPOSITS present in the 
pilear trama, lamellar trama and the stipe cortex, in KOH 
yello~· t o greenish ye l101; or dull yel101; on standing, in 
~1el zer ' s yellow, orange or reddish orange (some 
amy l aceous). 

Gregarious to caespitose in humus or rotten wood in 
stands of Pseudotsuga menzi esii (~1irb.) Franco. Fruiting 
period: November. 

Co llect ions examine d: OREGON: Benton Co.: J.F. 
Ammirati 5984, 6170, 6171, 6172, 6173, 6174, 6175 (holotype, 
~IICH); Po l k Co . : A.fl. Smi th 79721. 

The smal l spores and orange-colored lamellae of 
C. zakii indicate some affini t y with C. maZicorius Fries 
and C. croceof oZius Peck. However , C. zakii has somewhat 
larger spores than these species and the color of the young 
l amellae is usually deep orange rather than yell01;-orange 
or l ight orange. In addition , the stipe of C. zakii is 
coated with dull br01m to vinaceous-br01m fibrils while in 
C. maZicor ius and C. croceo f oZius the fibrils on the stipe 
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are yellow-orange to orange or reddish orange. Al so, the 
flesh of the pileus and stipe of C. zakii is usually more 
brownish to orange tinted than i n these species. 

C. zakii is named for Dr. B. Zak of the Pacific 
Northwest Forest and Range Experiment Station, Corvallis, 
Oregon, who has worked on the mycorrhizae formed by this 
species (7-8). His studies show that C. zakii forms 
ectendomycorrhizae with Arbutus menziesii Pursh and ecto­
mycorrhizae with Pseudotsuga menziesii and Abies groandis 
(Doug!.) Lindl. 
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NOMENCLATURAL CHANGES AND NE\o SPECIES 
IN THE UREDINALES 1 

GEORGE B. CU~Il'IINS 

Department of Plant Pathology 
University of Arizona, Tucson , AZ 85721 

SUMMARY 

New species are: Coleosporium arizonicum on Brickel­
Zia i n Ar izona; C. durangense on Eupatorium, C. incompZetum 
on St evi a, C. longispo~ on Carphochaete , and C. pereziae 
on Pe peziaJ Uredo mexicens i s on Leucaena in Mexico; PUcci­
nia dyssodiae on Dyssodia in Arizona and Mexico. New names 
are: Coleosporium pacificum (C. madiae Cooke nom. illegit.); 
Puccinia ocelZifera (P. bi ocellata Vest ., P. plucheae Arth. 
nom. illegit . ) New status or new combinations are : Pucci ­
nia arachidis Speg. var. off uscata (P. offuscata Arth.), P. 
calcitrapae DC . var. bardanae (P. bardanae (Wallr.) Corda), 
P. calcitrapae var. centaureae (P. centaureae DC.), P. 
cascadensis (P. albulensis Magn. ssp. cascadensis Savile), 
P. concinna Arth. var. duranii (P. duranii Hennen , Leon­
Gall. & Cumm.), P. hieracii (Roehl.) f~rt. var. harknessii 
(P . harknessii Viz e) , P. hieracii var . stephanomeriae (P . 
s t ephanomer iae Syd.), P. invelata H. S. Jack. var. echinu­
lata (P. cognata Syd . var . echinulata J. Pa rm.), P. kuhniae 
Schw. var . brickelliae (P. brickelliae Peck), P. tanaceti 
DC. va r. dracuncuUna (P. dracuncuUna Fahr.) P. variabi Us 
Grev. var . insperata (P. insperata H. S. Jack.), P. varia­
biZis var. lapsanae (P. Zapsanae Fckl .), Uromyces appendic ­
uZatus (Pers.) Unger var . punctiformis (U. punctiformis 
Syd.), U. purus ( Argomycete ZZa pura Syd., Maravalia pura 
(Syd.) Mains). U. trifolii -repentis Liro var. f aZZens (Ni­
gredo faZZens Arth . ) 

1 University of Arizona Agricultural Experiment Station 
Journal Article No. 2705. 
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COLEOSPORIUM ~qJzONICUM Cumm . sp. nov. 
CoZeosporium aridum H. S. Jack. in Arthur Bull. Torrey 
Bot. Club 51:52. 1924. (Illegit. based on uredinia). 

Spermogoniis et aeciis ignotis. Urediniis (Ur edo 
arida Cumm . Hycologia 48:607 . 1956) hypophyllis, con­
spicuis, saepe concentricis, prima aurantiacis tum pallide 
flavidis; sporis (18- ) 21- 26(- 29) x (17-)20-24 fJM , vari­
abilis sed pro parte maxima late ellipsoideis vel late 
obovoideis, membrana 2.5 ~m crassa (cum verrucae), uni­
formiter verrucosa, fere hyalina. Basidiosoris hypophyllis, 
obscure aurantiacis , stratum exterius gel atinosum (5-)10-15 
pro crassum in sicco corneus , ex basidiis 2- 4 ca t enulatim 
compositis; basidiis (40-)45-60(-65) x (17-)19-23(-26) ~m, 
cylindr icis , statim germinantibus , basidiosporis 15-20 x 
12- 16 p m, late obovoideis . 

Holotype : on B1'ickeZZia caZifornica Torr . & Gray , Oak 
Cr eek Canyon N of Sedona, Arizona , Cummins 57 - 72 (PUR 
56550); iso t ypes Solheim & Cummins Hycofl. Saximont. Exsic . 
No . 902 . Also in Californ ia on the same host. 

The urediniospore inner wall is 1 p m thick. This is 
adorned externally with fla t t opped, rod like 11 verrucae" 
about 1.5 ~m high which may be discrete or merged i n short 
irr egular r idges. 

COLEOSPORIUM DURANGENSE Cumm. sp. nov . 

Spe rmogoniis , aeciis et urediniis ignotis. Basidia­
saris hypophyllis, prima aurantiacis tum mel leis, strat um 
exterius gelatinosum (8-) 10- 14 pm crassum in sicco corneus, 
ex ba s i diis 3 vel 4 catenulatim compositis; basidiis 60-7 5 
(-80) x 18-22(-24) pm, plerumque cylindr aceis, basidio­
sporis (18-) 20- 22(-24) x (15-)16-18(-20) pm, late obo­
voideis vel late ellipsoideis. 

Holotype: on Eupato!'i um caZcuninthaefoZium H.B .K., ~lex 
hgw 40, km 1015, W o f Durango, Dgo ., flexico , 25 Nov. 1963, 
Cummins 63- 577 (PUR 62369). No t known otherwise . 

Neither uredinia nor urediniospores adhering to gel ­
atinized basidiosori could be found . The basid ia are 
longer than those of C. a!'izonicum but basidial size is 
variable in CoZeosporium . If the urediniospo r es , when 
found , correspond to those of C. aPi zoni cum the species may 
need to be merged . Both occur assoc iated with ponde rosa 
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pine. 

COLEOSPORIUM I NCOMPLETUM Cumm. sp . nov . 

Spermogoniis ignotis, verisimiliter nullis. Aeciis 
hypophyllis, sparsis vel aggregatis , peridium brevis, in­
conspicuis, cellulis peridii plus minusve quadratis 20-35 
pm longis , verrucosis, sporis (21-)23-30(-33) x (16-)18- 22 
(- 24) pm, pro parte maxima ellipsoideis vel oblongo-ellip­
soideis, membrana 3-3.5 pm crassa (cum verrucae), plus 
minusve unilateraliter verrucosis, hyalinis. Urediniis ig­
notis, verisimiliter nullis. Basidiosoris hypophyllis, 
aurantiacis , stratum gelatinosum exterius 18- 25 ~m crassus 
in sicco corneus, 1 vel 2 basidiis altus noncatenatus; ba­
sidiis (50-)58-66(-70) x 17-22(-26) pm, plerumque cylin­
draceis, basidiosporis 18-20 x 16-18 ~m ovalis vel 
obovoideis. 

Holotype: on Stevia ber> Zandier>i A. Gray, Hex hgw 40, 
near Espinosa del Diablo, Durango, Hexico near the border 
with Sinaloa, 29 Nov. 1971, Cummins 71-544 (PUR 64124). 
Not known otherwise . 

This autoecious and apparently demicyclic species dif­
fers f rom C. r>eichei Diet . especially in the short i ncon­
spicuous peridium which , in C. r>ei chei, is about l mm l ong 
and conspicuously peridermioid. The basidiospores of C. 
reiahei are not known . 

COLEOSPORIUM LONGISPORUM Cumm. sp. nov, 
Aecidiwn carphochaetes Syd. Ann. Hycol. 1:20 . 1903. 

Spermogoniis et aeciis ignot is. Urediniis hypophyllis 
auranticis vel flavidis; sporis (23-)27-38(-44) x (16-)18-
24(- 27) pm, oblongo- ellipsoideis, ellipsoideis vel late 
ell ipsoideis, membrana 3- 4 . 5 pm crassa (cum verrucae) , uni­
lateraliter verrucosa, hyalina . Basidiosoris hypophy1lis, 
aurantiacis , stratum gelatinosum exterius plus minusve 20 
pm crassus in sicco c orneus, 1 basidium altus; basidiis 
(55-)60-70(-80) x (16-)18-22 pm, cylindraceis, basidio­
sporis (20-)24-28(-30) x 11- 14 prn, oblongo- ellipsoideis vel 
leniter allantoi deis. 

Holotype: on Car>phochaete gr>ahamii A, Gr ay , Hex hgw 
40 , km 1016 W of Durango, Dgo ., Hexico, 26 Nov . 1963, 
Cummins 63-581 (PUR 62353). 
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Arthur (1924) trea t ed Sydow ' s spec i es as a synonym of 
CoZeospor ium steviae Arth. recognizing that i t was no t an 
aecial stage . The 11 v erruc ae" of the ured i niospore wall are 
rod like or ridge like , 2- 3 ~m high , and with flat tops. 
They may merge va riously on the coarsely sculptured side of 
the spore but decrease to become f i nely rugose or pseudo­
ret iculate on the opposi t e side . New basidia may push up 
between t he older ones but they ar e not catenula t e. 

COLEOSPORIUM PACIFICUM Cumm . nom . nov. 
CoZeospor ium madiae Cooke Gr evillea 7 :102 . 1879 
(Ill egi t. : based on uredinia). 
Stichopsora madiae Syd . Ann. Hyco!. 2:30 . 1904. 

The first description of telia, albei t sketchy , is 
that of Sydow: "An einigen Blattern waren bereits j unge 
Teleutol agern entwickelt. Es scheint , als ob auch bei 
diese r Art die Teleutosporen nicht einzeln, sondern reihen­
weise entstehen, , . .. " Arthur (1907) provi ded a more de­
tailed description of telia, but under CoLeosporium madiae 
Cooke. Cummins and Stevenson (1956) used C. madiae (Syd.) 
Arth ., citing the N. Amer, Flora . C. pacificum is proposed 
because C. madiae , under whatever authorship, is a l a t er 
homonym of C. madiae Cooke . 

The type is t ha t ci t ed by Sydow fo r Sti chopsora 
madiae: on Madia sativa Hol i na f rom California, collected 
by E. B. Copeland (S) . 

COLEOSPORIUM PEREZIAE Cumm. sp. nov. 

Spermogoniis et aeciis ignot is. Ur edini is hypophyllis, 
sparsis, primo aurantiacis tum pallide flavidis; sporis 
(18-) 21-26(-29 ) x (17-)20-24 ~m, plerumque oblongo-ellip­
soideis vel late ellipsoideis, membrana 2.5-3 pm crassa 
(cum verrucae) plus minusve uniformiter verrucosa. Basidia­
saris hypophyllis, obscure aurantiacis, s tratum exterius 
gelatinosum 15 pm vel minus crassum in sicco corneus, ex 
basidiis 3 vel plus ca t enula t i m compositis; basidiis 44 -70 
x 17-23 pm, cylindricis, basidiosporis 16-18 x 14-16 pm, 
obovoideis vel plus minusve napiformis. 

Holotype: on Perezi a thurberi A. Gray, Hex hgw 45 
near km 177 S of Durango , Dgo ., Mexico, 19 Oct. 1971, 
Cummins 71-209 (PUR 65365). Also known on P. reticuZata 
(Lag.) A. Gray, P. rigida (DC . ) A. Gray in Durango and on 
P. ~rightii A. Gray in Nuevo Leon . 
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These a r e the fi r s t r eco rds of a species of CoZeo­
sporiwn on the tribe Hutisieae of the Compositae . This 
species is one of a few that have truly ca t enulate basidia; 
i n most others the new basidia may crowd up among the older 
and col l a psed ones to give a pseudocatenulate appearance. 

PUCCINIA ARACHIDIS Speg . var . OFFUSCATA (Ar th . ) Cumm. stat . 
nov . 

Puccinia offuscata Arth . Bull. Torrey Bot . Club 47: 
469 . 1920. 

P. offuscata on spec i es of Zornia diffe r s f r om P. 
arachidis in having 2- 4 , commonly 3, germ pores in the 
urediniospores and somewhat pal er teliospores . There are 
no significant s ize differ ences . The aecia l s t age is not 
known for either. The holotype of P. offuscata is C. F. 
Baker No. 2143 (PUR 36786) on Zornia diphyZZa (L.) Pers . 
f rom Herradura, Cuba . 

Spec i es o f Puccinia are rare on legumes. Recognizing 
this, Savile (1971) suggested t ha t P. arachidis and P. 
offuscata " ... probably belong elsewhere" but without de ­
ciding where. The discovery of spermogonia and aecia will 
be needed to decide the matter. 

PUCCINIA CALCITRAPAE DC . va r. BARDANAE (Wallr . ) Cumm. comb . 
nov . 

Puccinia inquinans bardanae Wallr . Fl. Crypt . Germ. 2 : 
219. 1833. 
Puccinia bardanae (Wallr.) Corda leones Fung . 4:17. 
1840 . 

This variety has uniformly echinula t e urediniospores 
whereas var. centaureae has urediniospores with a smoo t h 
zone just above the hilum . The significance of this dif­
ference is open to question . I have not seen the t ype. 

PUCCINIA CALCITRAPAE DC . var. CENTAUREAE (DC.) Cumm . s t at . 
nov. 

Puccinia centaureae DC. Flore Fr . 5:59. 1815 . 
Puccinia carthami Co rda leones Fung. 4:15 . 1840. 
Puccinia Zaschii Lager . Tromsoe Mus. Aa rsh. 17:63. 
1895. 
Puccinia irrequisita H. S. Jack. i n Arthur Bull . Torrey 
Bot. Club 48:32. 1921. 

The variety occurs in Nor t h America on Carthamus 
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tinatorius L. Centaurea americana Nut t., C. nigra L. and 
species of Cirsium. The holo t ype is on Centaurea , environs 
de Mende, Prost (G) . 

Savile (1970) recognized the above listed entities as 
species and added P. Lasahii var. xerophylla Savile. But 
these fungi have th e principal characters in conunon i.e., 
uredinoid aecia, teliospo res with small verrucae, depressed 
pores with slight or no umbonate caps, fragile pedicels and 
similar sizes, and urediniospores with 3 equatorial pores 
with slight or no 11 Caps 11

, a smooth zone basally and a wall 
conspicuously thicker at the hilum than elsewhere. 

PUCCINIA CASCADENSIS (Savile ) Cumm . stat. nov. 
Pucainia albuZensis Magn. ssp. aasaadensis Savile Can . 
J. Bot. 46:632 . 1968 . 

P. aZbuZensis is characterized by systemic infections , 
whereas ssp. aasaadensis produces only local infections, 
and the t eliospo res are morphologically distinct. To con­
sider the t wo fungi as belonging to a single species ex­
ceeds credibility , hence the elevation of ssp. aasaadensis 
to specific ran k . 

PUCCINIA CONCINNA Arth. var . DURANII (Hennen, Leon-Gall. & 
Cumm.) Cumm. stat. nov. 

Puccinia duranii Hennen, Leon- Gall . & Cumm. Southw. 
Nat. 16:367. 1972 . 

This fungus has dimorphic teliospores, the large ones 
mostly 40-48 x 27-29 ~m and the small ones mostly 29-35 x 
21- 25 ~m . The teliospores of P. concinna var. concinna are 
mostly 40-52 x 25-32 pm . The wall is minutely rugose or 
rugose reticulate in both and there is no appreciable dif­
fe rence in the urediniospores. Aecia are not known. Eupa­
torium greggii Gra y is t he host of both. The holotype of 
var. duranii is Hennen No. 69-152 (PUR 63275) from south of 
Hidalgo del Parral, Dgo., Mexico . 

PUCCINIA DYSSODIAE Cumm. sp. nov. 

Spermogoniis, aeciis et urediniis nullis . Teliis 
sparsis vel aggregatis, amphigenis et caulicolis, plus 
minusve erumpentibus , compactis, atro - brunneis, paraphysi­
bus brunneis aggregatis paucis sed saris non-loculatis, 
stratum sporogenus castaneo-brunneus; sporis (39 -)44-60(-6~ 
x (17- )18-23(- 25) pm, variabiles sed pro parte maxima elan-
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gato-clavatis vel oblongo-ellipsoideis, ad apicem late 
rotundis vel plus mi nusve obtusis, membrana ad latere 
(1.5-)2-2.5(- 3) ~m crassa apic em versus plerumque 2 . 5- 4 pm 
crassa vel ad apicem (5-)7-9(-11) pm, cas taneo-brunnea, 
levis, pedicello usque ad 50 p m plerumque 35-40 pm longo 
persistenti, brunneolo . 

Holotype: on Dyssodia pentaahaeta (DC.) B. L. Rob., 3 
miles N of Portal, Arizona, 14 Sept. 1961, Cummins 61-173 
(PUR 59039). Also known from one collection in Nuevo Leon 
State, Mexico on D. greggii (Gray) B. L. Rob. 

Dyssodia is a genus of the tribe Helenieae of the 
Compositae. The fungus was reported as Pucainia grindeliae 
Peck by Hennen , Leon-Gallegos and Cummins (1972) but dif­
fers markedly in having groups of stromatic paraphyses and 
teliospor es with re latively short pedicels. 

PUCCINIA HIERACII (Roehl . ) Mart . var. HARKNESSII (Vize) 
Cumm. stat . nov. 

Puaainia harknessii Vize Grevillea 7:11. 1878 . 

This variety differs from hieraaii var. hieraaii prin­
cipally in having the teliospore wall 2- 2.5(- 3) pm thick 
and teliospore pedicels that reach 110 pm long and tend to 
be persistent . These differences may reflect the arid re­
gions in which the fungus occurs on species of Lygodesmia, 
Malaaothrix, and Rafinesquia . 

There being no original material in K, I designate the 
following neotype: Harkness No . 742 (PUR 34727; isotype 
NYS) on Lygodesmia spinosa Nutt . , Mt . Rosa, Nevada, 7000 
f t . This is in accord with the listing of "P. Har knessii 
n . sp . Vize" in Harkness and Moore (1880) . 

PUCCINIA HIERACII (Roehl.) Mart. var. STEPHANOMERIAE (P. 
Syd . & H. Syd.) Cumm . stat . nov . 

Puaainia s tephanomeriae P. Syd . & H. Syd. Monogr. 
Ured. 1:157. 1902 . 
Puaainia harknessii major Arth. Manual Rusts U.S. and 
Canada . p . 353. 1934 (Illegit.; trinomial). 

This variety is similar to var . harknessii but the 
urediniospores mostly are 30-36 x 25- 30 pm vs 23-26 x 19- 24 
pm and the teliospores are mos t ly 35 - 46 x 23-28 pm vs 33-40 
x 21- 25 pm . The pedicel is semipersistent. The holotype 
is on Stephanomeria aiahoriaaea Gray, Pasadena, California, 
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~!cClatchie (S), 

PUCCINIA INVELATA H. S. Jack. var. ECHINULATA (J. Parm.) 
Cumm. comb. nov. 

Puccinia cognat a P. Syd, & H. Syd. var . echinuLata J. 
Parm. Can. J. Bot. 45:2287. 1967. 

It is my opinion that var. echinuLata is related to P. 
i nve Lat a rather than to P. cognata and that P. cognata var. 
fraseri J. Parm. and P. par thenices H. s. Jack. are synony­
mous with P. invelata var. invelata . The holotype of var . 
echinulata is on Verbesina turbacensis H.B.K., Zunil, 
Gua temala, Standley No . 83189 (PUR 49983). 

PUCCI NIA KUHNIAE Schw. var. BRICKELLIAE (Peck) Cumm. stat . 
nov. 

Puccinia brickelliae Peck Bull. Torrey Bot. Club 12: 
34 - 35. 1885. 

This variety differs from other varieties of P. 
kuhniae in having t he pore of the lower teliospore cell al­
ways next to the septum. The teliospores vary in shape and 
size, the pedicels vary but may be at least 200 pm long and 
sometimes have st erile branc hes. 

The holotype in NYS bear these data : on BrickeLLia, 
Bowie, Arizona, M. E. Jones No . 541 but t he published rec­
ord reads "On living leaves o f Brickellia. Arizona. Sep­
tember. M. E. Jones". The host unquestionably is B. 
coulteri Gray. Robinson (1917) cites a Jones specimen from 
Bowie , but without other data. 

PUCCI NIA OCELLIFERA Cumm. nom. nov. 
Puccinia bioceZLata Vest. Micromycetes rar. sel . Nos . 
1267, 1368. 1908 (Illegit,; perfect s t ate not des­
cribed) . 
Puccinia pLucheae Arch. Bull. Torrey Bot. Club 49:194. 
1922 (Illegit.; per fect state not described). 
Dicaeoma plucheae Arch . & H. S. Jack. N. Amer. Fl. 7: 
793. 1926 (Illegit.; celia described but the name a 
lat er homonym if used in Puccini a). 
Puccinia biocelZata Vest. ex Cumm. Mycologia 48:606. 
1956 (Illegit,; celia described but the name a later 
homonym). 

All descriptions of celia and teliospores are based on 
Vestergren 's speci mens. The type , designated by Cummins 
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(loc. cit.), stands: on PZuchea fastigiata Griseb. , Quinta 
near Laguna de la Brea, Prov. Jujuy, Argentina , June 13 1 

1901, Vestergren (Microm. rar . sel. No. 1368; holotype in 
the BPI bound set). 

PUCCINIA TANACETI DC. var. DRACUNCULINA (Fahr.) Cumm. stat. 
nov. 

Puccinia dracuncuZina Fahr . Ann. Mycol . 39:181 . 1941. 

Variety dracuncuZina differs from var . tanaceti mainly 
because the urediniospores are 17-20 ~m wide vs 22-28 ~· 
The host plant is APtemisia dPacuncuZus L. (A. gZaucus 
Pall., A. dPacuncuZoides Pursh), Fahrendorf did not desig­
nate a type, hence I have selected, from specimens cited by 
him, the following lectotype: on A. dPacuncuZoides , 
Boulder, Colorado, Bartholomew and Bethel (PUR 37727; iso­
types Barth. F, Columb. No, 2753) . 

P. tanaceti var. tanaceti is represented in North 
America by Puccinia chPysanthemi Roze, which I consider to 
be synonymous. 

PUCCINIA VARIABILIS Grev. var . INSPERATA (H. S. Jack.) 
Cumm. stat. nov . 

Puccinia inspePata H. S. Jack. Brooklyn Bot. Gard. 
~!em. 1:253. 1918. 

The holotype is on FPenanthes aZata (Hook . ) Griseb., 
Hood River Valley , Oregon , Jackson No. 3265 (PUR 34812). 

This variety and var. Zapaanae differ from variety 
vaPiabiZis because the urediniospores have 2, rarely 3, 
pores, whereas var, variabi~ia has 3, rarely 2, pores. Va­
riety insperata has t eliospores mostly 26-33 x 17-21 pm; 
those of var . Zapsanae are mos tly 26-29 x 19-23 ~m. The 
three varieties are similar mo rphologically in all spore 
stages and are of northern distribution. 

PUCCINIA VARIABILIS Grev. var. LAPSANAE (Fckl,) Cumm. stat . 
nov. 

Puccinia Zapsanae Fckl. Jahr. Nass. Ver. Nat. 15:13. 
1860. 

The holotype is on Lapaana communis L. , near Oestrich 
in Nassau, Germany (G). The American host pl ant is the 
same . 
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UROMYCES APPENDICULATUS (Pers.) Unger va r. PUNCTIFORM IS (P, 
Syd.) Cumm. stat. nov. 

Uromyces punctiformis P. Syd ., Sydow Uredineae No . 
1513. 1901. 

Variety punctiformis differs f rom var. appendicuZatus 
because most t el iospores are 35- 40 x 28- 31 ~m vs 28- 33 
x 22-27 ~m and the teliospore pedicel is thick walled. The 
holotype on RamarizeZZa strobiZiformis (B. L. Rob.) Rose 
(Vigna s .), Guadalajara, Jal., Mexico, Holway (S; isotypes 
Sydow Ured . No. 1513) is t he only r ecord . 

UROMYCES PURUS (H. Syd.) Cumm, comb. nov. 
ArgomyceteZZa pura H. Syd. Ann . Mycol . 23:313. 1925 . 
Mara~aZia pura (H. Syd ,) ~~ins Bull. Torr ey Bot, Club 
66:178. 1939. 

The type of the genus MaravaZia is M. paZZida Arth. & 
Thaxt. on PitheceZZobium ZatifoZium (L.) Bernh . and only 
telia are known. U. purus and U. pressus Arth. & Holw. (M . 
pressa (Arth. & Holw.) Mains have t he kind o f s permogonia 
and uredinoid aecia that occur in many species of Uromyces . 
Both parasitize species of Vernonia . I believe that they 
belong in Uromyces . 

UROMYCES TRIPOLII-REPENTIS Li ro var. PALLENS (Arth,) Cumm. 
comb. nov. 

Nigredo faZZe ns Arth . N. Amer. Fl. 7:254. 1912. 

This variety is gener ally similar to var. trifoZii ­
repentis except the pores of the urediniospores of ten are 
3 or 4, vs 2 or 3, or usually 3 or 4 more or less equatori ­
al and 1 in or near the apex , I am designating as neo t ype: 
on Trifolium pratense L., Emporia, Kansas, 3 Nov, 1903, J . 
E. Ba rtholomew (PUR 15322; isotypes Barth. N. Amer. Ured. 
No . 685). 

UREDO 11EXICENSIS Cumm. sp. nov. 

Soris subcuticularibus amphigenis, frequenter cir­
cinatem aggregatis, interdum nervico lis, paraphysibus pe­
ripherales capitatis, brunneis, capitulum (10-)14-20(- 25) 
~ latus, membrana ad apicem 2-3 .5(- 4) ~m crassa deorsum 
1.5 ~ crassa; sporis (20-)23-29(-33) x (11-)1 3-17(-19) pm, 
pro parte maxima obovoideis, membrana ad apicem 2. 5- 4(-5) 
urn crassa deorsum 1.5-2.5(-3) pm cr assa , uni formiter echi­
nulata, echinulae inter se 1 .5-2. 5 (-3) pm, poris germina-
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tionis (3)4-6, equatorialibus . 

Holot ype: on Leucaena macrocarpa Rose, Mex hgw 40, km 
280 east of Malpica, Sin., Mexico, 1 Dec. 1971, Cummins No. 
71- 568 (PUR). There are three other collections from 
coastal areas of Colima and Jalisco states of Mexico. 
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SUMMARY 

Ascotricha erinacea has been isolated and cul­
tured, for the firs t t ime, from elephant dung collected in 
Kenya and Tanzania. The disposition of A. erinacea within 
the Xylariaceae on account of the a myloid apical plug in the 
ascus tip and the Di cyrna conidi a l sta t e is proposed. A revi­
sed description a nd illustrations are provided. 

INTRODUCTION 

The genus Ascotricha was erec ted by Berkeley 
(1838) for a sing l e species A. chartarum Berk . , which was 
found on paper. cooke(l871) -and Saccardo(l882) accepted the 
genus as disti nct from Chaetornium Kunze ex Fr . Ascotricha 
was treated by Winter(l887) in the family Chae t omiaceae a l ong 
with Chaetomium a nd Chaetomid ium (Zopf)Sacc. Clements and 
Shear{l931) followed Winter's concept of the genus, but 
p l aced it i n the family sphaeriaceae. For a complete review 
of the history a nd taxonomic concept of the genus Ascotricha 
see Hawksworth(l971). 

The species of Ascotricha are cosmopolitan in 
distribution and grow well on any ce llulose- rich subs trate. 
This report represents a new and interesting record from 
Kenya and Tanzania. The material a nd methods followed 
in this study are the same as described earlier by Khan and 
Cain(l972). A. erinacea Zambett has been isolated in pure 
culture on weitzman and Silva-Hutner's medium(l967) a nd 
deposited with the Plant Research Institute, Ottawa (DAOM 
142684) . American Type Culture Collection (ATCC 24707), 
Centraa l bureau voor Schimmelcultures(CBS 535.73), a nd 
Commonwealth Mycological Institute (lMI 174497). 

1 
Supported by gran t s from the Nationa l Research Council 
of canada . 
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TAXONOMY 

Ascotricha erinacea Zambett . , Bull . soc. Bot. Fr . 102: 225. 
1955. Fig5.' l-1 2 . 

Colonies on Weitzman and Silva-Hutner's medium 
attaining a diameter of 5 e m. in 4 weeks at 28°C , s low grow­
ing , dark olivaceous, velvety to felty , margin ligh ter in 
colour, smooth to wavy, reverse dark grey . Peri thecia pyri ­
form , occasiona lly subg lobose, 70 - 150~ diam. , o l ivaceou s 
to dark brown by trans mitted light, near l y b l ack by r efl ect ­
ed light~ neck distinct and short , ost io l ate, wi t h conidio­
phores arising f r om it and ad jacent a reas; peridium membra ­
naceous to semicoriaceous, dark brown to bl ack , thick-wa lled, 
textura epide rmoidea in s urface view , 2-4 cells th ick i n 
cross-sect ion. Asci 8 - s pored , cylindrical , thin- walled , 
persistent , 7 0 --ss-x ll - 14~, r o unde d at t he apex , ending 
abrupt l y in a s hort s tipe; a pical p lug s taining b l ue with 
Melzer's reagent ( Iodine -positive). Ascospores o ne-celled , 
ell ipsoidal, ll- 16 x 6 .5 - 9~, u niser iat e, h yaline a t 
firs t, t h en beconring olivaceou s to light b r own, finally dark 
brown to opaque a t ma turity, with a distinct longitudina l 
germ slit, for cibl y discharged onto the cover of a Petri 
dish . Conidiophores a ri sing independe ntly from the substra­
t e myce lium and the outer peridial cells around the perithe ­
cial neck, dichotomously or s yrnpodially branched, 2.5- 6.0~ 

diam., thick-walled , dark brown, with s harp pointed t ermina l 
ends. c o nidia (Sympodulospores) ellips o i d a l , ovoid or sub­
g lobose~ 7 x 3- 4.5~ , smooth , hyaline, arising as 
blown out e nds at the apex of simple or branched con idio­
phores . 

HOLOTYPE : on paper, Bibliotheque Na tio n a l e , Pari s , 
France , sine data, Nicot, h e rb. Zambettaki s 1012 {PC) . 

SPECIMENS EXAMINED: KENYA: Mt. Ken ya , Kamweti , 
0° 23'5 , 37° 20' E, e l ev. 6800 ft, elephant dung , ll July 1966, 
Cain, Griffin and~rug, TRTC 66.327c . TANZANIA: Ngurdoto 
crater, 3°1 5 ' 5, 3 55 ' E , elev. 3000 ft , e l ephant dung, 
10 August 1966, c a in , Griffin and~· TRTC 66.1093m. 

DISCUSSION 

When the asc i of A . erina c ea were s taine d with 
Melzer's r eagent each was found to contain a distinct amy ­
l oid apical plug which previously has never been reported 
in a ny species of Ascotricha . Moreover, the conidiophor es 
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arising from the neck region superficially resemble the 
terminal hairs found in the ge nus Chaetomium. These conidio­
phores are straight, pointed, dichot omously or sympodially 
branched and do not hold the ascospores in a cirrhus, as 
they are shot out forcibly by the ejection of the amyloid 
apical plug. The ascospores always have a longitudinal germ 
slit. 

This is a very slow growing species compa r ed with the 
species of Chaetomium which usually take 10 to 15 days t o 
cover a 9 ern. Petri dish culture. All of these characteris­
tic fea tures of A. erinacea as exemplified in the specimens 
from Kenya and Tanzania clearly indicate that this species 
does not belong in the Chaetomiaceae, but s hould be placed 
in the Xylariaceae. The ornamentation on the t erminal hairs 
in ninety two species of Chaetomiurn and represent atives of 
simi lar genera has been examined under scanning e lectron 
microscopy by Hawksworth and wells(l973) . They report a 
similar ornamentation on the terminal hairs of Chae tomium. 
Achaetomiella von Arx, Chaetomidium, and Thielavia Zopf; 
but no o rnamentation o n the hairs in Ascotricha, Farrowia 
D. Hawksw. (as Chaetoceratostoma Turc . & Maffei).---­
Coniochaeta(Sacc.)M.assee , Kernia Nieuwl . • and Lophotrichus 
Benjamin. Thus, a t l east , o n the basis of the nature of t he 
surface of termiha l hair s, these two groups of genera are 
quite different phylogenetically . These observations on the 
terminal hair s support our conclusion that Ascotricha should 
be placed in the Xylariaceae. 

I n order to confirm our observations for o ther species 
of the genus, herbarium(TRTC) material of ~ · arnphitricha 
(Corda) Hughes and A. chartarum was examined . Since the asci 
are usually very e;anescent it was not surprising to observe 
that a ll collections in our herbarium l acked asci. Likewise 
attempts to germi nate the ascospores f rom thi s ma teria l, 
even when subjected to heat and chemical treatments, were 
not successful. consequently, it was not possible to con­
firm the presence of amyloid apical struct ures in these 
taxa. whe n cultures become available for t hese as well as 
the other r ema ini ng species, the asci s hould be re - examined 
t o determine the presence or absence of amyloid apical plugs. 
However, whether the asci have these s tructures or are 
evanescent is not considered significant at the generi c 
level. 

Ascotricha is distinguished from Chaetomium on the 
basis of the distinct neck on the perithecia,the amyloid 
plug in the asci, and the prominent germ slit in the asco­
spores . Hawksworth(l971) has emphasized a number of 



412 

8 



413 

Figs . 1-12 . Ascotricha erinacea . 1 . Perithecium in surface 
view, x365. 2. Perithecium with conidiophores, x365. 
3-4 . Asci, x585. 5. Young ascus, x585. 6-8 . Apical 
amyloid plugs after staining with Melzer's reagent, xl24S. 

9 . conidiophores and conidia, xl355. 10. conidium arising 
at the apex of branched conidiophore, xl465. 11 . Conidio­
phores showing the typical branching, x365 . 12.Conidio­
phores and conidia , x805. 
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additional character s including the shape and colour of the 
ascospores as well as the kind, ornamentation and shape o f 
the terminal hairs. The conidial state for species of 
Ascotricha be l ongs to Dicyma Boul. , while in Chaetomium i t 
is never reported as such . Where known, it is usuall y 
referred to Botryotrichum s acc . & March. 

such fea ture s as the vestiture of the perithecium, 
presence or absence of the apical structures, the evanescent 
nature of the ascus, presence of paraphyses, the spore size 
a nd pigmentation , and the number of germ pores do not appear 
to be reliable above t he generic, or in some ins tances the 
specific level . consequentl y, the inclusion of Chaetornium 
in a separa t e family Chae t omiaceae would seem to be open to 
question since t here is no valid reason for excluding it 
from t he sordariaceae . 
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Attention is drawn to the mycol ogical 
contribut ion of Dillenius in his "Catalogus , 11 

and to othe r reliqu iae at the University of 
Oxford He rbari um and library . 

Jn early 18th cent ury, few botanical authors gave 
attention to cryptogami c plant s . To urnefort had l ate l y 
expounded on the concep t of genus, and his idea had gained 
some acceptance . In the small town of Gisse , Germany , 
John Jacob Dillen (168~ - 17ij7 , wro te unde r his Latinized 
name, Di llenius ) wrote a local f l or a o f t he p l ants in the 
neighborhood of the to>m , arranging the pl ants by the month, 
or perhaps mor e accurate ly, the season of the year in which 
each was most easily identified. Although the highe r 
p l ants were inc luded and emphas i zed , Dillen devoted 
substantia l space to the cryptogams - the fungi , mosses,and 
fe r ns . As will be developed below , his interest in the 
fungi was more than pass ing, and for t he fir st t i me , 
Tournefort ' s f e w genera o f fungi were split and expanded 
(cf. Druce & Vines , 1907) (see Tab l e I) . Because the 
genera of Dillen were more easily discerned , Micheli (1729) 
used a lmost all of Dillen ' s names , and Linnaeus (1735 , as 
1830) had both Dillen ' s generic names and those several of 
rucheli f r om which to choose . I n some instances, Linnaeus I s 
choice (viz . his choice of H.ydna to wholly replace Erinaceus 
Dillen) was t o be both ironic and significant in later 
nomenclatural situat i ons . Dillen's (1718 , 1719 ) "Catalogus" 
of the pl ants around Gisse was , because of i ts increased 
coverage of the fungi , a substant i a l con t ribut ion to the 
thinking of Linnaeus on t his gr oup (cf. Ainsworth , 1976 ; 
LUtjeharms , 1936 ), and so on authors subsequen t to 
Linnaeus , including the "founding Father s " of mycology , 
C. H. Persoon and E. M. Fries. Dillen kept no fun gus 
herbarium , and practically nothing has been known abo ut the 
fungi i nclud ed in Dillen ' s "Catalogus ." Fo r this r eason , 
and to clar ify the specific matter of the typification of 
~dnum Linn. per Fries , I travelled to the Uni versity of 
Oxford , where Di l len by the terms of the will of William 
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Sherard, held the first Sher ard Chair of Botany , and where 
the reliquiae of Dillen and Sherard reside in the 
University Herbarium, the Botany Department library, and 
the Bodleian Library. 

At l east five separate sets of illustrations, none 
published , are known to exist in Dillen ' s materials. They 
are as follows . 

1) . Some years ago , a por tfolio of color ed aquarelles 
executed by Dillen * was catalogued in the Botany Department 
library . It was borrowed by an historian of mycology 
through another institution, and apparently never returned , 
although item no. 2 belO\<~ t..ias returned in its p l ace . These 
plates of English fungi were seen and reported on by 
Massee (1907) in some detai l, but their whereabouts are 
not presently known . They obviously represented fungi 
described in Di l len ' s pr oposed revision of Ray ' s "Synopsis ," 
which was never publi shed. Although they must clearly have 
illustrated Dillen ' s concepts of the taxa in the "Synopsis" 
(which Dillen had already revised and published under Ray's 
name in order to ensure higher sal es) , their importance to 
the pre- Linnaean l iterature is significantly less than 
il l ustrations for the '' Catalogus '' of Gisse plants . 

2) . A portfolio of colored aquarelles (exact number ­
at least 110 taxa represented - size not measured, 
unfortuna tely) , on the cover of which appears (in Dillen's 
hand) "Fungi Catano]gi Gi.sse>Zsis [and in smaller script] de ea 
1'e/ePe>Ztes." While the "Fungi Angl1ci " portfolio is valuable 
as a voucher for Dillen ' s later taxonomic concepts , the 
Gisse portfolio in invaluable , for Dillen directs the user 
of the "Catalogus" to the portfolio as a r efer ence work . 
Even Linnaeus , >~ho t r avelled to Oxford at the bidding of 
Di llen in 1737 , and who made a great impression on Dil l en , 
had an opportunity to see and refer to thi s portfolio, 
which must have been assembled at or before the time of 
publication or the "Catalogus " i n 1718. ~/hether or not 
Linnaeus actually saw it or not , of course , is not known . 

In format the portfolio is interesting. On each page 
appears a colored aquarelle of a single taxon , executed on 
different pape r from that of the portfolio itself , cut out 
and pasted in the portfolio. Below each illustration is 
printed (by Dillen , but in rather formal script) the 
description of the taxon as 1t appear ed in the "Catalogus" 
(but without notes on the month o f appearance ), and a 
reference to the appropriate page in the "Catalog us," if 
such exists , for many more fungi are illustrated than are 
described in the "Catalogus . 11 

*MS She r ard no . 209 . Fungi Anglici dep icti ad seriam 
Synopsis Stirpium Britanniae J. Raii , Edit . 3 . Aliique 
inventi & depict i post ejusdem Libri Edit i onem editam . 
264 drawings and man usc r ipt note , 14 . 5 X 10 i nches . 
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In at least one instance, the description has been 
changed . On colored plate 52 (lower) is written , "Bo<etus 
paM~us , piZ.eo (non pediculo) ·tenui variegate . Cat. Giss . 189 . " In 
the copy o f the "Catalogus " in the Botany library, the 
description reads , "Boletus pa.t'Vus , pediculo tenui va:riegato .. . , 11 

but the \'lOrd "pedicu.Zo 11 is crossed out , and the \'lord 
"piko" inserted above it, in the characteristic brown ink 
and hand of Di llen , thus attesting that this copy of the 
book was Dillen ' s own . 

Occasionally, an illustration lies l oose in the 
portfolio , although another of the same fungus (in the same 
pose) is mounted in t he normal fashion . In one instance 
(colored plate 66) , the loose il l ustration ' s caption reads 
1'Agaricus luteus villosus, Carpini. 1716 . Dec . " The description 
in the portfolio itself is more compl ete, refers to "Cat. 
193" (where the same description is printed), but omits 
11 1716. Dec., 11 which appears in the "Catalogus " itself. It 
might be conjectured that such loose illustrations were not 
satisfactory to Di l len (and indeed they are somewhat less 
detai l ed than the mounted aquarelles) and so were not used 
for the portfolio. But they may ~<ell have been the basis 
f rom "llich the printed desc r iptions in the "Catalogus " 
were written, for , even though the fungi appear in the 
chapter of October- November , under "Agaricus Zuteus ... 11 

appears "Dec . 11 

In certain places , pencil sketches substitute f or 
colored aquarelles . For the most part , these sketches are 
wholly in pencil , but in at least two instances , pencil was 
used to "complete 11 a colored aquarelle (cf. more on this 
subject below) . 

Insofar as I know , no one has published any commentary 
on this portfolio, nor has it been cr iticall y examined in 
order to correlate the printed descriptions in t he 
"Catalogus, 11 the colored aquarelles , and modern taxonomic 
concepts to arrive at modern names for the fungi 
illustrated . Some are easy ( CkzvariadeZphus pistiUarois , 
Annillaria mel lea, etc.) , but others are more difficul t . 

3) . In the back of the portfolio ( cf . 2 above) there 
are several similar col ored aquarel l es, executed , usually , 
several to a page , on somewhat different , rougher paper 
than that o r the portfolio itself (unfortunate:y , the paper 
o f these loose illustrations was not criticall y compared 
"ith that of the cut and casted i llustrations mounted in 
the portfolio) . In several instances , these i l lustrations 
are nearly identical to those in the portfolio (for example, 
colored oortfolio illustrations 38 and 40 are to be found 
also i n the loose sheets in the back) . In a l most every 
case , these loose illustrations are l ess detailed than 
those of the portfolio itself , and invariably the captions 
a re less detai led, and in normal script rather than the 
formal printing of the portfolio . In some cases , portions 
of t hese s heets have been cut out, presumable to be pasted 
somewhere , perhaps in the port f o l io. 
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I conc luded that these loose illustrations were 
sketches , with rudimentary descriptions in note form . 
Presumably , when s uch sketches were acceptable to Dil len, 
he cut them out and trans f erred them to the portfolio 
(in no case could a cut - out area be found \.,.ith the 
description left behind , so that it could be compared "ith 
those in the por tfolio to ascertain \.zhether the shape of 
the cutout could be matched "ith that of the pasted 
illustration in the por tfolio). In most instances , the 
sketches were too rough , and the illustrations for 
mount ing in the portfolio were executed again from start . 

4) . Separate from a ll of the above is a set of 11 
p l ates (numbered Tab . I - XI), composed of black- and­
white aquarel l es ( !), cut out , pasted on smaller sheets of 
paper (perhaps 25 X 20 em) , and numbered (arabic) consec­
utive ly "ithin each sheet . They surely represent a set of 
plates from which to li thograph for a publication . 

In the " Catalogus " the illus t ra tion of £Pinaceus (the 
only f ungus r epresented) was a l ithograph (executed by 
Dillen, as were all the plates in the "Catalogus") . One of 
the black- and- l-thite aquare l les is a ver y close match for 
that original lithogr aph , indicating that one was taken 
from the other (with no conclus ion as to which was the 
original and which the copy ) . 

Upon c l oser examination , it was found that many of the 
colo!~ed aquare lles of the "Gissensis" portfolio were matched 
by black- and - whi te aquare lles of the Tabulae . A few of 
these matches are given in Tab l e II , bu t I suspect that if 
each black- and-tlhi te were thorough ly searched for in the 
portfolio , it would be found . In a few cases , the black­
and - \>lhi te illustr at i on is matched by a pencil sketch in the 
portfolio , but again there is no way to ascertain which 
ill ustration served as the model for the other. 

5) . Loose within the black- and- white plates there is 
a smal l corner of a singl e shee t , with only a portion of a 
pen- and- ink illustration of a mushroom and "Tab. I " shown. 
The corner is margined with a double line, however , nearl y 
exactly as are the p l ates of the "Catalogus . " The portion 
of mushroom matches one fi gure of the b l ack- and - white 
aquarelles , indicating a re l ationshi p between the t wo, but 
the p l acement of the figure is different in each, so it is 
i mpossib l e to ascertain the model and the copy. This small 
fragment is indicative, however , t hat a ll or some of these 
figur es we r e to be rendered into lithographs and printed . 

As stated a l ready, the exac t r e l ationship between these 
various sets of ill ustrations cannot be ascertained. The 
on ly f ungus illustrated in the " Cat a logus " is Er i naceus. The 
p l ate i n t he "Gis sensis " portfo l io i s entire l y different from 
t he il lustration i n the "Catalogus ," but an a l most 
identical illus tration appears i n the black-and- white 
aquarelles , indicating a possible re l at i onship between the 
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Table I 

Di llen Equival ents to Tournefort's Fungus Genera 

To urnefort's Dillen's 
Name Name 

{

Amanita 
Fungus 

Erinaceus 

{ 

Peziza (memb r anacei) 
Fungo ides 

Peziza (Duriores) 

Bo l etus 

Agaricus 

Lycoperdon 

Coralloides 

Tube ra 

{
~1orchella (Scrobiculi s 

excavatus) 

Boletus (porosi) 

{

Agaricus 

Agaricus (porosi) 

(lame llati) 

Bovista 

Fungoides (with t hree 
s ubdivisions) 

Tub era 

Modern 
11 Equ1valent 11 

Agar1coid forms 

Hydnoid forms 

Discomycetes, s . 1 . 

Blrd' s nest fungi 

Morchella, phalloids 

Bole t us , s . 1 . 

Lenzites, Daedalea, 
Pan us 

Polyp ores 

Puff balls 

Clavarioid forms 

Truffeloid forms 
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Table II 

Equivalents between "G1ssens1s" portfolio 
and Black- and-white aquarelles 

"Gissens is" Black- and-white 
portfolio aquarelles 

No. 15 , lower left Tab. II no. 10 
21 , upper left IV 4 
22 ' lower right II ll 
22, lower lef t III 5 
23, lower left IV 8 
28, lower pencil sketch III 9 
28 , upper right IV 12 ' 13 
30, lower right (larger) v 7 
31 , lower left v 3 
32 ' upper left, inner v 4 ' >11th changes 
32' upper right v 5 
32 ' lower v 6 
33 VII l 
34 VII l 
35' upper , combines into VIII 1 
47' left IX 1 
118' right X 1 
48 , le f t X 4 
49 IX 2 
52 ' upper (pencil X 3 
55 , upper left IX 3 
55 , upper middle IX 4 
56 , lower l e ft (pencil) IX 5 
70, upper left XI 9 
72 ' lower right (pencil) VI 5 
76' upper left VI 3 
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black- and- wh i tes and the "Catalogus , " bypass ing the 
"G1ssens1s" portfolio. Some or all of the black- and- l'thites 
Her e intended for publicat i on (cf . no . 5 above) , but were 
never produced in published form. 

Cl okie (1964 ) mentioned that in the Oxford library 
was to be found a pri nted shee t " consist i ng of three t i t le ­
pages of ~<orks pr ojected by Dillenius . (a) One for another 
edit i on of the Catalogus pZantCZPW11 cirea Gissam nasaentiwn . .. " 
Thi s may ~<ell account for the black- and Hhites which are in 
roughly publishab l e fo r m, and/or the fragment labelled 
"Tab . I . " 

The col o r ed "Gissensis " por tfolio's intent i s obvious 
by Dillen ' s own Hords - it is to be used as a reference 
work fo r the identification of t he fungi ln the "Catalogus." 

Dillen also compiled "Historia Muscorum," another 
example of hi s preoccupat ion with the cryptogams . An 
e xt ensive herbarium serves as the refe rence source for 
that book , and assumed ly failing to preserve the fungi , 
Di llen sought to secure hi s taxonomi c concepts by executing 
the var·ious col l ect i ons or i l lustrations . His "Gi ssensis " 
portfoli o and hi s "Fungi Anglici" port folio are , therefore , 
valuab l e contributions to pre- Linnaean mycology . 
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NOTES ON TWO AMERICAN HYALOSCYPHACEAE ON ASPEN 

JOHN H. HA !NES 1 

Nei.J) YoY.k StatG MuseW11 and Sci enca SePvice 
Albany, N""' Yol'k 12231 

AND 

KENT H. ~'CKNIGHT 

Plant Protection Institute, AgricuL turaL Resea:ttch SertVice 
U. S. DepaPtment of Agf'i cul tuPe, BeltsiJille, 1-kutyUm d 20'105 

SUMMARY 

Da.syccyphu.s populicoZa (Seaver) ~k:Knight and Pert'otia populi­
na (Sea veT) Dennis, two members of the llyaloscyphaceae found 
on Popu lus t remu lcides ~tichx. are di scussed. Detailed de­
scriptions, i llustrations and a discuss ion of their environ­
mcnul adaptations 3rc given. Da.syscyphus populicola was 
found to have an e ffic ient hygroscopic mechanism for fruit 
body expansion and t o fruit in the Spring, whi l e P. popul.ina 
l acks thi s mechanism and fruits later . 

Among the fungi which inhabit aspen groves and aspen­
conifer fores ts of the we s t e rn United States, two species of 
Hyaloscyphaceae have been a source of taxonomic confusion. 

In the original descriptions of LachncZZa popul ioola 
and L. pop uzi ,la , Seaver (1951) commented on their macroscopic 
similarity. However, he found that microscopic characters 
were adequate to di s tinguish them. Dennis ( 1963) r ecognized 
that th ey should be in separate ge nera but left the spec ific 
identity of L. populicola in doubt. Based on comparative 
studies of both live and herbarium spec imens , including 
t ypes , ~lcKnight (1976) trans fe rred L . populicoZa to Dasyscy ­
phus . Detailed de scription s , illustrations and a di scussion 
of adaptation to environment al conditions are given he re for 
each species. 

DASYSCYPHA POPUL!COLA (Seaver) McKnight, ~lycologia 68 : 1131. 
1976. 

Lachnetla populicola Seaver, N. Amer. Cup- Fun gi ( Tno ­
perculates ), p. 270. 1951 . 

1 Published by permission of the Director, New York State Museum and 
Science Service, Journal Series No. 191 . 
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(Ill us t rations : FIGS. 1 - 14, 30) 

Apothecia: s uperficial , gregarious to crowded, someti1nes 
fo rmin g contiguou s or nearly contiguou s masses , arisi ng sin­
g ly from the substrate whic h is often blacken ed by s up e r f ici­
al hyphae, centrally s tipitate, covered with bro.,.,·n hairs. 

Receptacle: salverform or gob let-shaped, often splitting 
radial l y at maturity , red- br own, covered \d th concolorous 
hairs which are long and dense at the margin and short and 
sparse at tlte base, and appeari ng globose on drying. 

Disc: 1 .5 mm in dj am , cupulat e when yo ung , becomin g ex­
panded and nea rly planate when mature , and cupulate again on 
drying , dingy whit e to cream, concea l ed in dried material. 

Stipe: 0.5 mm long , 0.3 mm thick , concolorous with re­
ceptacle , showing white medulla when broken. 

Asci : cylindrical or clavate with hemis pher i cal to coni ­
cal apex and tapered base , (40-) 5-6 5 (-7 0) x 4 .5 - 6.0 (-8.0) 
urn, di s tinct J + pore plug, 8-spored. thin - wal led except at 
the a pex which is 1-Z urn thick near th e pore, often s ubt cndcd 
by a crozier. 

Ascospores: 7.0-9.0 ( -13.0) x (1.8- ) 2.0-3 . 0 (-4.0) urn, 
e lliptic fusi.form with s lightly round e d apices , nearl y bipo­
l a rl y symmetric but s li ghtly larger in apical portion, hya ­
line, thin-walled, nonseptate, without vi s ible surface orna ­
mentation, usuall y lacking conspicuous s torage bodies or 
other inclusions. 

Pa raphyses : 2.5-3.5 ( -4.0) urn in diarn a t widest point, 
exceeding asci by ca 15 urn, distinctly lanceolate with acute 
apex, 1- or Z-septate, hya line, th in-walled, unbran ched ab ove 
the base , without conspiculous inclusi ons or external orna­
mentation. 

Subhymenium: 10 -2 5 urn thick, of compact, hya line textura 
intricata. 

Excipulum: medullar y exc ip le not clearly diffe r entiated 
from ecta l exciple, hyaline, grading t o light buff in the 
outermost cell s , grading from thin-wa lled, composed of t ext u­
ra angularis near the subhymenium to textura oblita nea r the 
surface, outermo s t cell laye r givi ng ri s e to hairs. 

Hairs: 3.0-5.5 • 250 urn, cy l indrical with a s lightl y ta ­
pered base and slight ly en l arged apex, usually curved away 
from the substrate , with vari able wall thickne sses up to 1 
urn, multiseptate with sep t a which are thinner than outer cell 
wall, dark brown with light brown apex, with hyaline con­
tent s , granulate with brown, round, sessi le or short stalked 
particles up to 0.6 um in diam , some hairs with hyali ne or 
yellowish masses of refractive ma tter at the apex. The re -

FlGS . 1-14. Microscopic characters of Dasyscyphus populicola . FTGS . 1-7, 
Holotype, 638x . ~ ~ 2. Asci and paraphyses . 3. Ascus. 4, Paraphyses. 
S .. ~1atu.rc spores 1n ascus. 6. Short cxcipulnr hairs. 7 . Long excipular 
ha~rs . FIGS. 8-14, ~fcKnight F64 27. 8. Face view of receptacle showing 
attaclunent of hairs to ecta l exciple , 683x . 9, 10 . Excipular hairs , 
683x. ll-l4 . Ascus development, 896x. 11. Very im.ma.tu.re ascus. 12. 
Young ascus with spores cleaved out and pore pl ug developed. 13. ~la turc 
a~cus with full y developed spores and pore plug . 14 . Ascus after spore 
dtscharge through pore. 
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cep tacl e also has numerous, sma ll, br own , c l avate 1- or 2-
ce lled hairs interspe rsed amo ng the longe r ones. 

Asexual sta t e : not observed. 
Habit a t : apothecia ~eated on patches of da rk br own hy ­

phae on decorticated, weath e r ed stems of Populus tP~muZoides 
~ichx. and perhaps o ther hardwood s . 

Range and Season : Rocky Mountains and Cascad e Range f r om 
Arizona t o Colorado and cent r a l Wasl1in gt on. Fru iti ng in ear­
ly spring or in spring-like condit i ons at high e r a ltitudes . 

Type: The coll ection lah ell ed " Lac hneZZa populico1.a sp . 
nov." a t NY an d s t amped " type" is vres umah l y t he hol otype. 
[t was col l ec ted in the vi c inity of To ll and, Co lorado, 8,000 -
10,000 f t e l eva tion , Augus t 24-26 , 1910, by F. J . Seave r and 
Elswort h Be the l. The l abe l a l so s tates "on aspPn apparently." 

Illus trations: Denni s , 1963 . Ke10 Bull. 17:358, f ig. 54. 
Specimens exami ned: ,\R JZQN,\: Gilbert son 9380, 28.V. l970, Santa 

Co ta l ina Mountains , Pima County (BP I). COLORADO: Bethel 25.V.l913, on 
Populus t~emu:Zoides (NY); Seaver and Bethel 30.V J.l912, Lake Eldora . on 
Populus tremuZoideR (NY) ; Seaver and Bethel 24 -26 . Vtl1.1 910, holotype, 
vicinity of Tolland , PopuZ.us tremul.oides (NY). UTAH: ~lc Knight F6427, 14. 
VI .1964, Mutua l Oe ll, American Fork Canyon, Utah Count y, on decorticat ed 
wood (BRY) ; McKnight 11752, 26.V . l970, Uintah Mountains, Summit County on 
decorticated wood (BPI). WASHINGTON: Haines 108, 9. V . 1965, Skykomish , 
King Count y, on Popul.us t 'I'emuZ.oides (NYS); Stunt z. 12034, V . 1963 , near 
~laltby , King Count y, on hardwood twigs (WTU) ; Stuntz. 12978, collected by 
D. Hall, V.l963, near Ma ltby, King County, on hard'tl•ood twigs (W111). WYO­
~I ING: McKnight 10355, 24 . VI.L 967, West side of Teton Pass , Teton County, 
on hard.,•ood i n and around snowbank (BP I). 

Observations: Seaver (19 51 ) did not report the date of 
the type col l ect i on from t he vicinity of Tolland, Colorado , 
but t he printed label on the packet gives " August 24 - 26, 
1910.'' The Colorado collection made th ree yea r s earl ier by 
Bethel was taken on ~ay 25. This lat t er collec t ion date a­
grees more close ly with most of th e others report ed above . 
These dates s ugges t a ver y ear l y fruit i ng for the fungus. 
Th e Uintah Mount ai ns , Ut a h and Wyoming specimens wer e fo und 
on decor~icated wood , presuma bly aspe n, and we r e fruiting un­
de r melti ng s now . Haine s ' s co llection from west centra l Wa­
shington was recorded from Populus t r e mu.l.oides , on ~1ay 9 . 
Although later, the Utah Co unty, Utah collection was found in 
association with ano ther snowba nk species, Guepi niopsis alpi ­
nu s (Tracy & Earle) Brasfield. Spri ng co nd itions can be 
found at s uch high e l evat ions even in l ate August whe n the 
type collect ion was made. Alt hough records of D. pop u Zicota 
are few , the collec t ions reported he r e i ndica t e a r a ther w1de 
distribution t hroughout the Roc ky Mountains and Northwest. 

Dasyscyphus populioola is recognized by i t s brown- stalk­
ed, crowded apothecia with flat , f ully exposed, whitish di sc. 
Its ear l y spring fruiting and blackened but not sunbleached , 
decorticated Populus substrate help di s tinguish it in t he 
fie l d f rom PeProtia popu2ina. It is distinguished f rom its 
closest relative, D. ola ndeatinue (Bull. ex Fr . ) Fucke l, by 
being more r obu s t in mo s t of its characters and i n the fact 
that the latter spec ies is restric ted to canes of Rubus , pre­
dominantly in Europe. Ano the r relative, D. calyculaeformia 
(Schum. ex Fr . ) Rehm , differs in having a s trong pigment re -
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l ease when immersed in 3\ KOH, i n having s lightly larger 
spores , and by growing on a wide var ie ty of hardwood twigs. 

PERROTI A POP ULI NA (Seaver) Denn is , Kew Bull . 17:35 8. 1963. 

LachneLZa popu li na Seaver , N. Amer. Cup -Fungi (I nope r ­
culates), p. 270. 1951. 

(I llus tra t ions: FI GS. 15 -29) 

Apothecia: s uperfi cial , gr egar i ous to crowded, often 
seve r a l hundred to ge the r on the s ubstrate wh jch is often gr ey ­
ed by exposure t o the e lements, cen trally stipitate, covered 
with brown ha i r s. 

Recep t ac l e: s ubglobose t o gobl e t- s haped , wi th incurved 
margin at first, l a t e r s tra ight or occasionally recurved, 
concolorous with di sc or more often darker, dull ochraceous 
brown becoming a lmos t black in old spec imens. 

Disc: 3.0 mm across , cupulate when young, expanding to 
deeply concave with s t eep s ides when mature, deeply cupula te 
or hys t eriform when dried, occasionally pitted, pale y ello~­
i og pink (Centr. 31) to st• ong yeEio~ (Centr. 84), Zi ght ye E­
Eo~is h b•own (Ce nt r. 76) , or da•k yeZZo~ (Centr. 88), uniform­
l y colored or darker toward the margi n, exposed when ma ture 
and s omet imes exposed in d r ied material. (Colors from Kelly 
Judd, 1955). 

Stipe: 0.5 mm long, 0 . 3 mm thick, concolorous with re­
ceptacle, showing white medul la wh en broke n t 

Asci: (55-) 60-80 (-90) x (5.5-) 7-9 (-ll) urn, c yl indri­
ca l wi th slightly t apered base and hemisp herica l to truncate 
apex, lac kin g a pore or plug, wall 1.5 ~ m thick, s lightly 
thinner at the apex , no re ac tion with Melzer's s olut i on, 8-
s pored , no croziers observed at base. 

Ascospores: (7-) 8- 13 (-14 x 2.0-3.5 (-4.5) urn, elliptic­
f us iform with blunt, round ed apices, s l ight ly curved along the 
longitudinal ax i s , nearl y bipolarly symmetr ic but slightly 
l arger in the apical portion, nonsep tate, thin- to thick-wal l­
ed with a central area which appears lighter with phase micro­
scopy , without visible surface ornamentati on, biseriate or 
obliquely biseriate i n the ascus. 

Paraphyses: 2.5-4.0 ~mi n di ama t the widest point, 
exceedi ng the asc i by 5-10 urn, filiform to clavate with hemi ­
spherical apices , wides t at a point leve l with ascus tips, 
taper ed to a cylindrical base, 1- 4-septate, hyaline, thin ­
walled without con spicuou s i nclusions or external ornamenta­
t ion. 

Medullary excipulum: hya line, of highly branched hyphae 
1-2 ~ m diam forming widely s paced textura intricata, not 
readil y distinguished f rom subhymenium. 

Ectal excipulum: hyaline, composed of large -celled t ex ­
tura angulari s with distinct walls, with a thin laye r of t ex­
tura porrecta on its inner surface and a layer of brown tex­
tura prismat ica from which the excipular hairs arise . 

Hairs: 3.0 - 5.0 x up to 200 (- 230 ) "m, cylindrical with 
slightly enlarged a pex and narrowed base, dark brown with 
pigment in wa ll s , contens hya line, th i n -wa lled at first but 
becoming thic k-w all e d with age , unbr anch ed, r egularly multi ­
sep t a t e , spar se l y or dense l y covered externally with concolor -
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ous short - stalked granu les up t o 1 urn in diam, ar1s1.ng from 
per icli nal hyphae but forming an acut e angle wi th the s ur face 
of the receptacle, curved to conform t o the curvature of the 
receptacle, some t imes with conspicuous yellow to hyaline cry­
sta l s at the tip; crysta l s i rregular in s hape, highly refrac­
t ive wi th phase microscopy , forming masse s up to 10 um across; 
s hort hair s a r e some t imes i nterspe r sed amon g th e longer ones, 
lighter in co l or , thinner-wal l ed, cove r ed with capita t e gr an­
ules, st r aight , unbranch ed, si ng l e - ce ll ed or sep tat e, cy l i n­
drical, some times turn i ng da r k blue-g r een in 3\ KOH solution. 

Asexua l sta t e: not observed. 
Habitat : apothecia usually f ound on gray , wea the r ed, de ­

cortica t ed wood of Pooulua tremuloides Nichx., often a ss ocia ­
ted wit h s t e ril e black hyphae. 

Ran ge a nd Seas on: Colo r ado t o Utah, Montana and Oregon. 
Probably t hroug hout the n a tural ran ge of Populus tt• emu loides ~ 
appearing from late s ummer through early autumn . 

Type: R. W. G. Dennis (1963) designated collection 114 0 
by Seaver and Shop e i n NY as l ec tot yp e , as no holotype wa s 
me nt ioned i n t he proto lo gue. The packet s tates, 11Univ. of 
Colo. Camp, on PopuZus , Jul y 22·Sept. 18, 1929." 

lllus trati on s: De nni s, 1963. Kew Bull. 17:359, fig. 55. 
Specime n s exami ned: COLORADO: Seaver & Shope 1140, Lectotype. 

22.V II-18.1X. I929, Tol l a nd, on l'opuZus troemuZoides ~lichx. (NY); F. J. 
Seaver and El sworth Bethel , 24-26 .VIJ1 . 191 0, Tol l and, as TPichope3iaa al.­
boZutea (NY); F. J . Seaver and Pau l F. Shope #! 07, 22.V II- 18. l X. I 929, 
To ll and (NY). UTAH: C. T. Rogerson 4096, 2. 1X. 197 l , Cache Nationa l Fo­
rest, Cache Co., on Popul.us t r emul.oides (NYS); J. 1·1. 1-laines 11601, 22 . VIl. 
1967, Webster Flat near Cedar City (NYS) ; K. H. ~lcKn ight Fl922 , 13 . V1. 
1957 , U. S. Forest & Range Experiment St ation, Ephrirun Canyon, Sanpete 
Co ., on PopuZus t»emu!.oides (BRY); K. H. McKnight F2618, P2680, 31. VI !. 
196 1, U. S. Forest Service Guard St ation, Payson Lakes , Utah Co., on Pop­
ulus tl~emuZaides {NY, BPl); K. H. ~tcKnight F2676 , 2.V lll.l 96 1, ~k:lon Lake , 
Duchesne Co., on Populus tremuloides (BRY) . WYOMING: A. H. Smith 135027, 
12.V rt1 . 1950, Medicine BO\oo' ~1ounta i ns, Carbon Co . (MI CH). 

Observation s : PerPotia popu 'Z.ina may be d is tinguished in 
the f i e ld by i t s l a t e fruiting time and gray, weathered , de­
cort icat ed , aspen s ub s trate. It differs f r om P. f lammaa (Alb . 
& Schw. ex Fr . ) Baud . , on similar substrate, in havi 11 g orange 
to brown hairs "'' hereas the hairs of P. f'Z.arn mea are rust r ed . 
~l icroscopical l y P. popuZ.ina i s distinc t ive in having no por e 
p lug or ot he r apparent apica l apparatus , nonlanceolate para­
p hyses, and no co lor change in 3 \ KOH. The absence of a pore 
plug is a rare char acter i n the Helotiales. lt occurs in P. 
fl.ammea , the t y pe species of Perrotia _, and in some s p e cies 
of LachneZ.Z u l.a i ncluding al l of those with co l ored hairs s u c h 
as L. aPida ( Ph i l! .) Dennis. The l ack of an asca l por e is 
evidence whi c h s uggests not only that P . populi ~za is appropri­
ately placed in Perrotia~ but that Perrotia is related to 

FIGS. lS-28 . ~ticroscopic ch:J.rac tcrs of Perrotia pop~Al.ina. FIGS . IS-19 . 
lec totype , 683x. 1 S. Asci and paraphyses. 16. Paraphysi s . 17. ~ledul l ary 

exc:ip l e . 18 . Hair. 19. Ha i r with crystal mass a t tip. 20 . ~lcKnight 
F2618, 6S3x. Surface view of receptacle s howing attachment o.f h~irs t o 
ectal cxcip lc. Fl GS . 21-28. McKnight F2618, 896x. 21. Spores . 22- 28. De· 
ve lopmenta l s tates of asci s howing tea rin g of ascus tip . 
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FIGS. 29-30. Scanning el ectron micrographs of cxcipu lar hairs. 29. Pel'­
rotia popu. l irw , l ec t otype, ca 5700x . 30. Dasyecyplzu. s popuZicola~ type . 
ca 6300x. 

Lachns l l ula in the Hyaloscyphaceae subfo.mily Trichoscyphcll­
oidcae as suggested by Det1nis (1962) . 

GENERAL DISCUSSION 

The two s pecies described above are examples of Hyalosc y­
phaceous fungi adapted to different enviro nmental situations . 
Dasysc y phus populico l a is typical of tribe Lachneae in being 
adapted to moist conditions of ea rly spring and melting s now. 
It s lanceola te paraphyses and f lexibl e exciple ac t as a hygro­
scopic mechanism \.Jhich exposes th e disc when moist and covers 
it when dry . It ha s a pore plu g mechanism which enables t he 
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spores to be shot f r om the apothecia when the disc is exposed 
(FIGS. Jl -14), and thin -wa lled spores and asci which offer 
minimal protection from desiccation and irradiation. Pe~~otia 
popuZina on the oth er hand is typical of the s ubfamily Tricho· 
scyphel loideae in bei ng adapt ed to dr y, exposed condition s. 
Its paraphyses are narrowe r and do not ex pand as greatly as 
those of the previous species. It s hyg rosc opic mechanism is 
not as effic i ent. f t has thicker ascus and spore walls, but 
no visible pore plug or ope r c ulum . The spo r es are discharged 
by a tear in t he hemisp herical ascus tip (F IGS. 22-ZS) . Mo r e 
observation of fresh ma t erial is necessary to determi ne what 
enviro nmenta l co ndit i ons tri gge r spore release a nd how t hi s 
differs from those Hya l oscyphaceae wjt h por e plugs . 

\'le gratefull y ack nowl edge t he loan of Seaver ' s t ype spe­
cimen s from the Cr yptogam i c He rbarium of th e Ne\'t' York Botani ­
cal Ga r den (NY) , and the th o r ough review of the man uscript by 
Donald Pfister of the Farlow Her ba r ium. 

LI TERATURE CTTED 

DENN IS, R. h'. G. 1962. A reassessment of Belcmidium ~IOnt. & Dur . Per­
soonia 2: 171- 191. 

1963. A r edisposit ion of some f ungi ascribed to t he 11ya l oscypha­
ceae . Ke~oo· Bull. 17: 319 - 379. 

KELLY, K. L. & D. B. JUDD. 1955 . The ISCC-NBS fle thod of Designating 
Colors and a Dictionary of Co lor Names. Nnt. Bur. Standards Circ. 
553. U.S. Government Printing Office, Washi ngton, D.C. 158 p . 

~t:KN I GIIT, K. H. 1976. On Lachnolla populicola Sc!iver. ~lycologia 68:ll29-
1132. 

SEAVER, F. J . 1951. 1'he North American Cup- Fungi (Inoperculates). Pub I . 
by author, New York. 428 p. 



April-June 1977 

NEW SPECI ES IN THE LICHEN GENUS PARMOTREMA ~~SS. 

MASON E. HALE, JR. 

Department of Botany 
Smithsonian Institution, Washington, D. C. 20560 

SUNMARY 

The fol l owing eleven new species of Parmotrema Mass . 
are described: P. aoncurrens Hale, P. aonferendum Hale, 
P. enteroxanthum Hale, P. expansum Hal e, P. indiaum Hale, 
P. Zopezii Hale, P. neotropiaum Kurokawa, P. progenes 
Hale, P. reitzii Hale, P. subaompositum Hale, and P. 
vartakii Hale . New combinations are made as f ollows: 
PClX'ITlotrema baZense (\~inn . ) Hale, P . neoZobuZascens (Winn . ) 
Hale, P. pseudoniZgherrense (Asah.) Hale, P. subsumptum 
(Nyl . ) Ha le, and P. yodae (Kurek . ) Hale. 

l. PARMOTREMA CONCURRENS Hale, sp. nov. 

Thallus saxicola, adnatus vel fere adpressus, cinereo­
albidus, 5- 8 em l a tus , lobis rotundatis, conges tis, 5-10 mm 
latis, margine cilia tis, ciliis ca . l rom l ongis, superficie 
et pro par t e margine isidiatis, isidiis simplicibus, crass i s, 
0.1-0.15 X 0.2-0.3 mm, basi rumpentibus; superne opacus, 
emacul atus , planus, aeta t e fissus, hyphis fungorum nigris 
ob t ectus; cortex s uperior epicorticatus , 15 ~ crassus, 
str a tum gonidiale 15 um crassum , medulla alba, ca . 100 pro 
crassa, cortex inferior 9-11 ~m crassus; s ubtus niger, 
sparse rhizinosus, ambitu nudus, castaneus. Apothecia non 
v i sa . 

Chemistry: Atranorin, salazinic a cid , and gyrophoric 
acid. 

Hol otype: Br ique, Pernambuco, Brazil , L. Xavier FiZho 
752 , Nay 1970 (US) (F igure 1). 
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Additional specimens examined. Braz il: Goiana , Per­
nambuco, Xavier 764 (US); Caruaru, Pernambuco, Epaminondas 
11656, 11658 (US). 

Aside from the unusual combination of acids, t his 
species is characterized by the simple, stumpy is i dia and 
t he saxicolous habit. It could be related to the African 
endemic P~otrema pseudocrinitum (Abb.) Hale, wh i ch con­
tains only gyrophoric acid but which is larger and mor e 
loosel y adnate . It i s part of the s pec ies complex wh ich l 
had identified as "Parmelia subcrinita" in my monogr aph of 
P~eZia subgenus Amphigymnia (Hale, 1965). \~ith the in­
troduction of thin-layer chromatography the chemis t ry and 
taxonomy of this complex have finally been resolved. Mo s t 
of the specimens with a black lower sur f ace and isidia have 
proved to be P. uZtralucens (Krog) Hale (Krog , 1974), a 
large, loosely attached spec ies with salazinic ac id and 
lichexanthone in the medulla. Other specimens containing 
only salazinic acid have been re-identified as P. subisidi­
osum (Mull . Arg.) Hale, which has a strongly reticulately 
maculate to cracked cortex. The few remaining specimens 
found to contain salazinic acid with gyrophor ic acid are 
described here as new . The species has been collected so 
far only in the state of Pernambuco in Brazil . 

2. PARMOTRE/.fA CONFERENDUM Hale, sp. nov. 

Thallus corticola vel saxicola, laxe adnatus, membran­
eus, pallide viridi- vel stramineo-cinereus, 8-12 em latus, 
!obis rotundatis latisque, 5-12 mm latis, margine ciliatis 
sorediatisque, ciliis modicis, usque ad 2 mrn longis, 
soraliis linearibus vel aetate irregularibus et submargin­
alibus; superne planus, nitidus, valde albo-maculatus, 
aetate rimosus; cortex superior epicorticatus, 8-11 pm 
crassus, stratum gonidiale 10-15 pro crassum, medulla alba, 
80-110 pm crassa, cortex inferior 9-10 pm crassus; subtus 
pallide castaneus vel centro nigricascens, dense rhizinosus, 
rhizinis brevibus, ad marginem obsitis . Apothecia non visa. 

Chemistry : Atranorin and norlobaridone. 

Holotype: On rocks along stream, El Valle, Estado 
M~rida, Venezuela, elevation 2600 m, M. E. HaZe 43291, 8 
Feb. 1974 (US) (Figure 2). 
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Additional specimens examined. United States: Mason 
Co., Texas, Whitehouse 2520la (US) . Venezuela: San Jacinto, 
Estado M~rida , HaZe & L6pez 42276 (MERF, US); Rubio, Estado 
TAchira, HaZe & L6pez 45720 (MERF, US). Argentina: Horco 
Molle, TucumAn, Culberson 14910 (DUKE, US) . 

Parmotrema conferendum is part of the P. recipiendum 
(Nyl.) Hale complex, a group of species that are uniformly 
brown below, rhizinate to the margin, and white maculate 
above . The other sorediate species include P. subsumptum 
(Nyl.) Hale (comb . nov. Basionym: ParmeZia subaumpta Nyl. 
Flora 52 :117. 1869) (salazinic acid only) and P. reitzii 
Hale (see below) (salazinic acid and norlobaridone), par­
allel to the isidiate series related to P. neotropicum 
Kurok . (see below). This is a rare species compared with 
the pantropical P. subsumptum, but it has been reported in 
Ethiopia by Winnem (1975) . 

3. PARMOTREMA ENTEROXANTHUM Hale, sp . nov. 

Thallus saxicola, laxe adnatus, fragilis, cinereo­
albidus, usque ad 15 em latus, lobis latis, subcongestis, 
6-10 mm latis, eciliatis vel sparsissime ciliatis, submar­
gine lobulato-dissectis, superficie isidiatis, isidiis in­
crassatis, pustulato-inflatis, dactyloideo-ramosis, usque 
ad 1 mm altis, aetate rumpentibus et subsorediatis; superne 
planus, opacus, emaculatus, primum continuus deinque rimosus, 
cortice fragili; cortex superior epicorticatus, columnari­
paliformis, 15-18 pm crassus, stratum gonidiale 10-15 pm 
crassum, medulla pro parte alba vel flavida, sub pustulis 
intense crocea, 150-170 pm crassa, cortex inferior 15-16 pm 
crassus; subtus niger, modice rhiz i nosus, ambitu nudus, 
castaneus. Apothecia numerosa, subpedicellata, 4-10 mm 
diametro, amphithecio subdenticulato, ruguloso, disco im­
perforate; hymenium 130-140 pm altum; sporae 4-8, 16-18 X 
28- 30 pm, episporio 2.5 pm crasso . 

Chemistry: Atranorin, salazinic acid, and unidentified 
pigments. 

Bolotype: On rocks in open pasture, La Carbonera, 
Estado M~rida, Venezuela, elevation 2100 m, 11. HaZe and M. 
L6pez-Figueiras 44177 (US; isotypes in MERF, UPS) (Figure 3). 
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Additional specimens examined. Venezuela: La Carbonera, 
Estado H~rida, HaZe & L6pez 44163; Pico Bander as, Es tado 
Tachira, HaZe & L6pez 45393 (HERF, US). 

This unusual species has no close affinities with any 
other Parmotremata . The dactyloid, inflated isidia are 
large and become dense with age. The medullary pigments 
probably i nclude entothein, but other species with these 
pigments (Hale, 1974) usually contain gyrophoric acid or 
rarely protocetraric acid (P. Zopezii below). It occurs on 
rocks in open pastures and other disturbed areas at about 
2000 m elevation and probably represents an Andean endemic . 

4. PARMOTREMA EXPANSUM Hale, sp . nov. 

Thallus saxicola vel corticola, laxe adnatus, subfrag­
ilis, cinereo-albidus vel aetate in herbario stramineo­
albidus, 10-20 em latus, lobis rotundatis, subimbricatis, 
6-10 mm latis, centrum versus parce dissectis vel breve 
laciniatis, margine modice cilia t is, ciliis 0.5-1.0 mm 
longis, subcrassis , simplicibus vel f urcatis, isidiis sore­
diisque destitutus; s uperne laevis , opacus, albo-re ticu­
latus, aetate reticulatim rimosus; cortex superio r epicor­
ticatus, 15-16 pm c rassus, stratum gonidiale 15 pm crassum, 
medulla alba, 120-150 pm crassa, cortex inferior 15-17 pm 
crassus; subtus niger, modice rhiz i nosus, margine anguste 
nudus, castaneus. Apothecia numerosa, adna t a vel subpedi­
cellata, 4-7 mm diametro, eciliata, disco imperforate; 
hymenium 60-70 pm altum; sporae 8, 9 X 16-18 pm; pycnidi­
osporae 0. 5 X 6-7 pm. 

Chemistry: Atranorin and salazinic acid. 

Holotype: On rocks, Patarra, Province of San Jose, 
Costa Rica, elevation 1300 m, M. GuiPOB 1462, 4 July 1948 
(US; isotype in UPS) (Figure 4). 

Additional specimens examined. Costa Rica: San Jos~, 
VaZerio s. n. (US). Panama: VolcAn Chiriqui, HaZe 38843, 
38917, 38919, SchoZandeP s. n . (US). Brazil: Serra de Cal­
das, Minas Gerais, Mo·s~n 2316 (S, US). 

This species is obviously closely related to Parmo­
tpema cetPatum (Ach.) Hale, which also has salazinic acid 
but a much more conspicuously reticulate-cracked cortex and 
perforate apothecia. ParmotPema expansum has generally 
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narrow lobes and a distinct brown bare zone below a t the 
margins; it never becomes laciniate as P. cetratum does. 
It has been collec t ed only in Central America excep t for a 
tentively identified specimen f r om Brazil. 

5. PARNOTREMA I NDICUN Hale, sp . nov. 

Thallus cortico l a vel (ut t ypus) saxicola, laxe adna­
t us, paulo coriaceus, viridi- vel albo-cinereus, 8-20 em 
l atus, lobis rotundatis, 8-16 mm latis, margine ciliatis 
sor e dia tisque, c iliis sparsis vel modicis , usque ad 2 mm 
longis, sor aliis linearibus, aeta t e s ubmar ginalibus et or­
bicularibus; superne opacus, emaculatus, continuos vel 
aetate rimosus; cortex s uperior epicort icatus, 11-13 ~m 
crassus, st r atum gonidiale 15- 18 ~m crassum, medulla alba, 
100-130 pm crassa, cortex inferior 15 urn crassus; subtus 
niger et modice rhizinosus ad centrum, obscure castaneus 
nudusque mar ginem versus. Apothecia non visa. 

Chemistry: Atranor i n, gy rophoric acid, and norlobari­
done. 

Holotype: On rocks in stream, forest below Silver Cas­
cade, Kodaikanal, Tamil Nad u, India , elevation 1800 m, N. E. 
Ha Ze and P. G. Patwardhan 43874 (US ; isotype in UPS) (Fig­
ure 5) . 

Additional specimens exxmined . India: Devicolum, Ker­
ala , Ha Ze 47595, 47596 (US); Thekkadi, Kerala, Ha Ze 46579 
(US) ; Oothu, Tamil Nadu, HaZe 43666 (US). 

This species is closely r ela t ed to t he pantropical Par­
motrema sancti-angeZii (Lynge) Hale (gyrophoric acid pres­
ent), on the one hand, and to the r ar e Asian species P. 
yodae (Kurokawa) Hale (comb . nov . Basionym: ParmeZia yodae 
Kurokawa, Jour. Coll. Arts Sci. Chiba Univ. 5(1):97 . 1967) 
(norlobar i done present), on the other. This comb ination of 
the two ac i ds is a l so known in Parmotrema baZense (Winn .) 
Hale {comb . nov. Basionym: ParmeZia baZensis \~inn . Norw . 
Jour . Bot . 22:151. 1975) , an African species with heavy , 
almost effigurate white maculation and a very coriaceous 
thallus . The sor alia of P. i ndi cum are usually t ypically 
linear and powdery but with age may become s ubmar ginal as 
well with development of coarsely pus tulate-sored ia te 
patches . The species is known so far only from the Western 
Ghats region in India. 
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6. PARM!YrREMA LOPEZII Hale, s p . nov. 

Thallus corticola, l axe adnatus , coriaceus, pallide 
virid i -flavicans, 10-15 em latus, lobis rotundatis latisque, 
us que ad 20 mm latis, ma r gine integris, raro sparse cilia­
tis, sorediis is i diisque destitutus; superne planus, con­
tinuos , opacus, ema cula tus; cortex s uper ior e pi corticatus, 
9-10 pm crassus, stra tum gonidiale 10-15 pm crassum, med­
ulla pallide fl ava vel aeta te fere crocea, 140-160 pm 
cras s a, cortex i nferior 16-18 pm crassus; s ubtus niger et 
sparse rhizinosus ad centrum, castaneus nudusque marginem 
versus . Apothecia subpedicellata, eciliata, usque ad 15 mm 
diame tro, imperforata ; hymenium 70-80 pm altum; sporae 
(sec. spec. Hate 45200a) 8, 12-13 X 25-27 pm, episporio 2.5 

J..lm eras so. 

Chemi stry: Atranorin, usnic acid, protocetraric acid, 
and unidentified pigments (including entothein) . 

Holotype: El Cobre Chiquita, P~ramo de TamA, Estado 
TAchira, Venezuela, elevation 2700 m, 11. L6pez-Fi gueiras 
45564, 28 ~~rch 1975 (US; isotype in MERF) (Figure 6). 

Additional specimens examined. Venezuela: La Carbo­
nera , Estado M~rida, Hate & L6pez 42016, 42017a; Betania, 
Estado TAchira, Hate & L6pez 45200a (US). 

This conspicuous lichen is characterized by the large, 
pale yellowish green, leathery thallus and the pale yellow 
to orange medulla. There is only one other species with a 
pigmented medulla and protocetraric acid, P. cri statum 
(Nyl.) Hale, which differs in having dentate-ciliate apo­
thecia and a strongly yellow medulla (Hale, 1974) . Parmo­
trema topezii occurs on trees in open forests at 2000-2700 
m and appears to be restricted to the Andean region. 

7. PARM!YrREMA NE!YrROPICUM Kurokawa, sp. nov. 

Thallus corticola, adnatus vel laxe adnatus, pallide 
stramineo-viridis vel cinereo-albidus, 6-9 em latus, lobis 
rotundatis, 8-14 mm latis, margine ciliatis, ciliis modicis 
vel sparsis, ca. 1 mm longis; superne planus, nitidus, 
albo-maculatus, aetate irregu1ariter reticulatim rimosus, 
isidiatus, isidiis simplicibus vel parce ramosis, cylindri­
cis, 0 . 1 X 0 . 3-0.6 mm, aetate crebris; cortex superior epi­
corticatus, 11-14 pm crassus, stratum gonidiale 15-18 pm 
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crassum, medulla alba, 130-160 pm crassa, cortex inferior 
incoloratus, 15-18 pm crassus; subtus pallide castaneus 
vel centro nigricascens, rhizinosus, rhizinis brevibus, cre­
bris, usque ad marginem obtectis . Apothecia non visa. 

Chemistry: Atranorin, often traces of usnic acid (as 
in the holotype), and salazinic acid. 

Holotype: On conifers, km. 1145 on highway 190, west of 
San Crist6bal, Chiapas, ~texico, elevation 2120 m, M. E. HaLe 
20190, 25 March 1960 (US) (Figure 7). 

Additional specimens examined. United States: Rock­
ingham Co., North Carolina, HaLe 16381 (US); DeKalb Co . , 
Alabama, Sierk 1018 (US); Seminole Co., Florida, Rapp s. n. 
(FLAS, US). Cuba: Sierra Maestra, Oriente, Imshaug 24798 
(MSC, US). Mexico: Veracruz, HaLe 19859 (US); Chiapas, 
HaLe 20013, 21141, 20230, 20267, 20614, 21205 (US). 

This is an isidiate member of the Parmotrema recipi­
endum (Nyl.) Hale group, representing the chemical popula­
tion with salazinic acid alone in the medulla. Externally 
it is indistinguishable from the other isidiate members, P. 
haitiense (Hale) Hale (norlobaridone) and P. subtinctorium 
(Zahlbr.) Hale (salazinic acid and norlobar idone). It has a 
rather restricted range from southern United States into 
Cuba and Mexico. 

8. PARMIYl'REMA PROCENES Hale, sp. nov. 

Thallus corticola, laxe adnatus, coriaceus, albido­
cinerascens, 7-10 em latus , lopis latis rotundatisque, sub­
imbricatis, 6-10 mm latis, margine sparse ciliatis, isidiis 
et sorediis destitutus; superne planus vel rugulosus, 
opacus, emaculatus; cortex s uperior epi corticatus, 12-14 pm 
crassus, stratum gonidiale 10-15 pm crassum, medulla alba, 
ca. 150 ~m crassa, cortex inferior 12-14 pm crassus; subtus 
niger, modice rhizinosus, marginem versus nudus, castaneus. 
Apothecia numerosa, adnata, usque ad 11 mm diametro, 
eciliata, disco imperforato; hymeni um 100 I'm altum ; sporae 
8, 10 X 20-22 pm, episporio 2.5 pm crasso; pycnidiosporae 
0.5 X 4-5 pm. 

Chemistry: Atranorin, protocetraric acid, echinocarpic 
acid, and associated unknown substances. 
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Holotype: Santarem, Brazil, BpPUae 113 (BM; isotype in 
US) (Figure 8). 

Additional specimens examined. Peru: Tingo Maria, 
San Mart!n, Attard 21644 (US). 

This species would probabl y be identified as Parmo­
trema zoZZingePi (Hepp) Hale without a chemical test , al­
though it is somewhat smaller and more adnate. It repre­
sents the fertile parent morph of P. diZatatum (Vain.) Hale, 
which has the same chemistry but is sorediate . I r ecently 
found that many specimens which I had called "Parmelia di­
latata" (see Hale, 1965 :245) contain only protocetraric 
acid in the medulla and produce mos tly linear, marginal 
soralia on the main lobes; these can be identified as Par­
motrema Pobustum (Degel.) Hale, a pantropical species. The 
remaining specimens, which occur almost exclusively in the 
New World and tend to be more laciniate with soralia pro­
duced on short marginal l aciniae, represent the typical 
population of P. diZatatum . 

9. PARMOTREMA REITZII Hale, sp . nov . 

Thallus corticola, l axe adnatus, pallide stramineo­
viridis, 10-15 em latus, lobis rotundat is, parum lobatis, 
7-10 mm latis, margine ciliatis sorediatisque, ciliis brev­
ibus, 0.3-0.8 mm longis, soraliis marginalibus, linearibus; 
superne laevis, nitidus, valde albo-maculatus, cortice con­
tinuo vel aetate fisso; cortex superior epicorticatus, 10-
15 pm crassus, s tratum gonidiale 10-15 pm crassum, medulla 
alba, 100-140 um crassa, cortex inferior castaneus vel in­
coloratus, 8-10 urn crassus; subtus pallidus vel aetate non­
nihil nigricascens centrum versus, dense rhizinosus, >hi­
zinis brevibus, fere usque ad marginem obtectis. Apothecia 
non visa. 

Chemistry: Atranorin, salazinic acid, and norlobari­
done. 

Holotype: Lajes, Santa Catarina, Brazil, elevation 
950 m, Reitz and KZein 12927 (US) (Figure 9). 

Additional specimens examined. Brazil: Passo do Socor­
ro, Santa Catarina, Reitz & KZein 15573 (US). Venezuela: 
PAramo de TamA, Estado TAchira, RaZe & L6pez 45099 (US, 
MERF). 
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Parmotrema reitzii appears to be a "hybrid" species in 
the P. recipiendum gr oup, coordinate with P. subsumptum 
(salazinic acid) and P. conferendum (norlobaridone), as ex­
plained above in the discussion o f P. conferendum. This 
species occurs so far only i n South Ame r ica at mid eleva­
tions. 

10. PARMOTREMA SUBCOMPOSITUM Hale , sp. nov. 

Thallus corticola , !axe adnatus , coriaceus, cinereo­
albus, ca. 10 em diametro, lobis latis, rotundatis, us que 
ad 15 mm l a tis, marg i ne ciliatis, ciliis saepe dens is, l-3 
mm longis, margine et submargi ne so r ediatis, soraliis lin­
earibus; s uperne nitidus, continuus, valde albo-maculatus 
vel fere effigur atus; cortex superior epicorticatus, 14-15 
pm crassus, stratum gonidiale 18 pm crassum, medulla alba, 
90-120 pm crassa , cortex inferior 16-17 pm crassus; subtus 
niger, sparse rhizinosus , marginem versus late nudus , cast­
aneus. Apothecia non visa (vel raro evoluta i n Ethiopia, 
sporis non visis) . 

Chemistry: Atranorin, gyrophoric acid, and norstictic 
acid (norstictic acid lacking in some populations). 

Holotype : West slope of Mt. Kil i manjaro, east of Lemo­
sho Glades, Kilimanjaro Province, Tanzania, elevation 2500-
2800 m, R. San t esson 21262, 14 Jan . 1970 (UPS) (Figure 10). 

Additional specimens examined. Same locality as the 
holotype, Santesson 21263a (UPS). A number of records from 
Ethiopia are given by Winnem (1975:162) but I have not ex­
amined these. 

This species is the soredia t e morph of Parmotrema com­
positum (Hale) Hale , which has approximately the same range 
and habitat . According to Winnem (1975:162), it is common 
in the Erica zone (2700-3600 m) in Ethiopia. She also re­
ports a population lacking norstictic acid which could be 
confused with P. neoZobuZascens (Winn.) Hale (comb. nov. 
Basionym: ParmeZia neoZobuZascens Winn., Norw. Jour. Bot . 
22:157. 1975), a more coriaceous, sparsely ciliate, and 
consistently sublaminally soredia t e species. 

Parmotrema subcompositum is part of a unique group of 
species concentrated mainly in Africa. All are heavily 
white maculate to effigurate maculate and leathery and occur 
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at high eleva tions. The chemi s try of the gr oup indicates 
long isolation with "hybr i dization" between populations con­
ta i ning gyrophoric acid, norstictic acid, alectoronic acid, 
or norlobaridone in various combina tions. For example , P. 
compositum and P. subcompositum contain gy r ophor ic acid with 
or without norstictic acid, P. neolobulascens gyropho r ic 
acid , P. diversum (Hale ) Hale and P. Zobulascens (Stein . & 
Zahlbr . ) gyrophoric acid and alector onic acid, P. balense , 
P. spilotum (Hale) Hale, and P. subschimperi (Hale) Hale 
norstictic acid and norlobar idone , and P. nilgherrense 
(Nyl.) Hale and P. pseudonilgherrense (Asah.) Hale (comb . 
nov . Basionym: Parmelia pseudonilgherrensis Asah., Jour . 
Jap. Bot. 29:370. 1954) alectoronic acid. All of the 
species in this group are ei ther sorediate or nonsoredia t e; 
none have isidia . 

11. PARJ.IOTREMA VARTAJUI Hale, sp. nov. 

Thallus corticola, laxe adnatus vel s uberec tus, pallide 
viridi·vel albido-cinereus, 5-8 em latus, lobis rotunda tis , 
parce denta tis , 4- 8 mm latis, margi ne cilia tis, ciliis num­
erosis, 0. 4- 0.9 mm longis, simplic i bus, isidiis sorediisque 
des titutus; s uperne planus vel rugulosus, opacus, emacula­
tus v e l paulo albo-maculatus, pycnidiis numerosis; cortex 
superior epicort icatus, 14-16 pm crassus, s tra tum gonidia l e 
15 pm crassum, medulla alba , 130-150 pm crassa, cort ex in­
ferior 12-13 pm crassus; subtus niger et sparse rhizinosus 
ad centrum, ambitu l a te nudus, stramineus vel albidus. 
Apo thecia numerosa, substipitata, eciliata, usque ad 10 mm 
diametro, amphithecio rugoso , valde a lbo- maculato, di sco 
imperforate; hymenium 60-65 pm altum; sporae 8, 8-10 X 16-
18 pm; pycnidiosporae 0.5 X 8-9 pm. 

Chemis try: Atranorin, ~-collatolic acid, and traces of 
alectoronic acid . 

Holotype: Thorn forest, Bandipur,along the Mysore-Ooty 
road, Karnataka, India, e l evation 1400 m, M. E. Hale and P. 
G. Patwardhan 46454, 20 Jan. 1976 (US) (Figure 11). 

Additional specimens examined. India: Bandipur, Karns­
taka, Hale 46442, 46450, 464 76 (US), Vartak s. n . (Poona). 

This apparently highly endemic species is characterized 
by the i mperforate , ec ilia t e apothecia, short cilia, and the 
predominance of ~-collatolic acid. It is more usual to have 
equal or grea t er concentration of alec toronic acid. The 
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white rim below suggests rela t ionship with Parmotrema 
wainii (A. L. Sm.) Hale, which has long marginal cilia and 
ciliate apothecia, P. subrugatum (Kremp.) Hale, which has 
large, denta te-ciliate apothecia and large s pores, and P. 
r igidum (Lynge) Hale, a New World species with eciliate but 
s trongly perforate apo thecia . It is also externally very 
similar to P. abessinicum (Kremp.) Hale, a pantropical 
species with norlobar i done. The species is named in honor 
of Dr. V. D. Vartak of the Maharashtra Associa tion fo r the 
Cultivation of Science, who first discovered it . 

Hale, M. E. 
gymnia . 
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Explanation of Figures 

Figure 1: Parmotrema concurrens (Xavier 752 in US). 
Figure 2: P. conferendum (HaZe 43291 in US). Figure 3: P. 
enteroxanthum (HaZe & Lopez 44177 i n US). Figure 4: P . ex­
pansum (Guiros 1462 in US) . Figure 5: P. indicum (Ha Ze & 
Patwardhan 43874 in US). Figure 6: P. Zopezii (Lopez 45564 
in US). Figure 7: P. neotropicum (Ha Ze 20190 in US). 
Figure 8: P. pr ogenes (Spruce 113 in US). Figure 9: P. 
reitzii (Reitz & Klein 12927 in US). Figure 10: P. aub­
compositum (Santesson 21262 in UPS). Figure 11: P. var­
takii (HaZe & Patwardhan 46454) . Scale in mm for all 
figures . 
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A NEW HETEROCHAETE 

B. LOWY 

Department of Botany, Louisiana State Univer sity 
Baton Rouge 70803 

Heterochaete maculata Lowy , s p. nov . Figs. 1-2 

Fructificatio in hurnido ceraceo-gelatinosa , tenus, 
resupinata, maculata, confluens, fusca, minuta (2 -4 rnm l a te 
X 50-75 JLm eras sa) ; in sic co atrofusca ; setulis ge latinosus, 
rectus, scopulosus, dis persis, ± 70 X 30 !tm, cum apicibus 
albidis; dikaryoparaphyseae angusto -cylindraceae, sparsae , 
ad apicem ramosae; hyphae nodosae; gloeocystidia numerosa, 
irregulari t er subc lavata, 45 -55 X 6-8 1m; meta basidia pler ­
umque ovoidea vel ovoidea-elongata, 16.5-21.0 X 8.5 -10. 5 
pm, cruciatim septata; basidiosporae leviter curvato-cylin­
draceae, 10 . 5-12.0 X 4.5-5.5 , m, per repetitionem germin­
antes . 

Holotype: Venezuela , R!o Caracas, Dto, Fed , On uniden­
tified wood, 22-VII-1972 . Leg , K.P,Dumont, R, F. Cain, G,J , 
Samuels & B. Hanara. Dumont VE-5672 (NY); Isotypes (LSUH), 
(VEN) . 

Fructification thin, waxy- gelatinous when wet, resup­
inate, appearing as irregular brownish spots or patches ± 
2( -4) mm, becoming confluent; margin narrow, whitish ' and 
conspicuous ; drying dark brownish; pegs erect, gelatinous, 
craggy (as seen by scanning electron microscopy), scatter ­
ed, ± 70 X 30 I'm, with whitish tips; dikaryoparaphyses few, 
narrowly cylindrical, up to 52 X 2,5 p m, apically dendroid; 
hyphae with clamp connections; gloeocys tidia numerous, with 
homogeneous contents, irregularly subclavate, 45-55 X 6,0-
8.0pm; basidia densely c lustered in a hymenial layer± 25 
pm thick; probasidia subglobose to ovoid, 8.0-9,5 X 8,5-
10,5 pm; metabasidia mostly ovoid to ovoid-elongate, 16.5-
21,0 X 8,5-lO,Spm, cruciate septate; crystalline accre ­
tions scattered throughout the subhymenium; basidiospores 
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B 

Fig. 1. Heterochaete maculata Lowy (Dumont-VE 5672). A, 
2-celled probasidium; B, 2- sterigmate, developing basidium; 
C, 4-sterigmate metabasidium, sterigmata not fully formed; 
D, basidiospore germinating by repetition; E, apical l y 
branched dikaryoparaphysis; F, gloeocystidium; G, hypha 
with clamp connection. 

slightly curved cylindrical, 10.5-12.0 X 4.5 -5.5/•m, germ­
inating by repetition, 

On~ of the distinguishing criteria for the separation 
of Heterochaete from Exidia is the presence in the former 
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Fig. 2. Fragment of hymenial surface of Heterochaete maculata 
shm;ing 3 pegs, one in foreground, t~<o in background .~ 
also the convoluted hymenium. apx. x 1500. 

of s terile hymenial structures termed pegs , which are ge l­
atinized and composed of compact fascicles of more or less 
par allel hyphae that arise from the subhymenium. They may 
be quite small (as in li• maculata) but are generally clear­
ly vis ible under a hand lens , al though their distribution 
may be sparse. In order to examine more closely th e gross 
s truc t ure of t he pegs of [. maculata , a portion of the t ype 
collec t ion was mounted \'li th silver conducting paint on an 
aluminum disc , coated in vacuo with a layer of gold (ca 20 
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nm) and observed with a Hitachi S-500 scanning electron 
microscope operated at 20 kv, Fig, 2 shows that the pegs 
are composed of craggy bundles of gelatinized hyphae, A 
comparative study of the sterile hymenial elements of other 
Heterobasidiomycetidae(Exidia, Pseudohydnurn, Protodontia) 
is under way, since this may reveal significant morphologi ­
cal f eatures heretofor overlooked which may provide addi­
tional taxonomically useful criteria on the generic level, 

The pegs of Heterochaete sometimes have basidiospores 
clinging to them and consequently may act as a spore disper­
sal mechanism through the agency of insects, The same may 
be true of the papillae of Exidia spp. which I have obser­
ved are also frequently covered with basidiospores. St erile 
hymenial structures such as spines~ setae and asterophyses, 
f ound in other Basidiomycetes, may serve this function as 
well, 

The new species appears to be closest to Heterochaete 
sanctae-martae Bodman (1952) from Colombia, the type coll­
ection of which I have examined (SUI), H. maculate differs 
from this in its gross morphology, characterized by small, 
irregular patches surrounded by a whitish mycelial zone and 
by its prominent gloeocystidia (Fig, 1 F) which are absent 
in [. s anctae -martae. 

ACKNOWLEDGMENr 

For the operation of the scanning electron microscope 
the technical assistance of Hr. Hichae l T, Postek of the 
LSU Botany Department is gratefully acknowledged, 

REFERENCE CITED 

Bodman, H,C, 1952 , A taxonomic s tudy of the genus Hetero­
chaete, Lloydia 15: 193-233, 
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31011 TOULOUSE I FRANCE ) 

Resume : Co£.~o6pOIL.wm h.{ma£.ay~YL6e sp . nov . est une espece 
microcyc lique , autoxene sur P~U6 exc~a WALL . trouvee dans 
!'Himalaya du Nepa l. Elle est vo isine de C. C/LowdLU CUNN. 
d'Amerique du Nord. On ne peut rapprocher ces deux Rouilles 
d 1aucune autre espece heteroxene a cycle comp l et . 

Summary : Co£.eo6pOIL.wm hhna.£.ayeYL6e sp. nov. is a microcy­
clic spec ies aut oecious on P~U6 exc~a \~ALL . found in 
Nepalese Himalaya . It is not very differ ent from the North · 
American C. CllOWe.fl..U. CUl'!l>l. The two Rusts cannot be related 
with any o the r he t eroxenous macrocyclic species . 

La plupart des especes du genre Co£.eo6poJU.wn (Uredi ­
nales) sont des parasites a cyc l e complet ayant un Pin pour 
hote ecidien (stade P~~~) et une Angiosperme pour 
hote uredo-te lien . 

11 n'en existe qu'un petit nombre qui soot microcycli ­
ques, c ' est- 8.-dire qui produisent seulement des 11 t e liospo­
res" (l), et se de veloppent sur les aiguilles de divers 
Pinus, ce sont : 

- Co£.eo6poJL.titm p.UUC.ola (ARTH .) JACK . sur P~U6 v~­
g.i.rWl.I'Ul NILL. dans 1' Est des Etats Unis .• 

- Co£.~06poJU.wn p~-pwn.<.lae AZBUK. sur P~ pwn.<.la 
(PALL.) RGL. e t P. 6.<.b~a (RUPR .) MAYR. en Siberie . 

- Co£.eo6poJL.U.tm C/Lowe.fl..U. CUNM . sur P~U6 ayacahtUt~ 
EHRENB., P. cembJto.<.de6 ZUCC. , P. cu£.m~co£.a ANDR. et BEAM . 
P. edu£..<.6 ENGEUI. , P. monophyUa TORR. e t FREM. e t P. 
Jte6£.~xa ENGELN. au Ne xique et dans le Sud des Etats Unis . 

(1) Chez les Co£.~o6polt.i.un1 l es cellules que l ' on a appele 
t e lios pores sent les basides memes e t non des probas ides 
comme chez la plupart des autres Uredinales. 
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Coteoopo~ ~ow~ se distingue tres nettement en 
raison de la forme cornicu lee des t eliosores , qui at t e i­
gnent 1 e t parfois 2 mm de haut, dans l esq ue ls les t e lio­
spores sent disposees en longues chaines. Chez l es deux 
premieres especes l es sores f erment un e s imple cr oUte aU 
les t e liospores sent aussi disposees en chaines, au mains 
chez C. p.&Uc.ota. (DODGE, 1925), mais tre s court es avec seu­
l ement 2 ou 3 e l emen ts bien differencies. Un autr e carac t e­
re distinct i f est l' epaississement apical de l a paroi des 
teliospores tres deve l oppe pour les deux premieres especes : 
50)J chez C. p.&Uc.ota. , 40p. chez C. p.UU-pwnil.a.e a l ors qu' il 
est pratiquement nul chez C. ~ow~. 

C' es t de cett e dernie r e espece que se rapproch e le 
plus une r ecent e recolte realisee dans !'Himalaya du N€pal , 
pour laquelle j e propose l e bin orne Coteo.lpo~ IWna.tayen&e. 
Le parasite e t ait abondant a la fin du mois de mai sur le s 
aigu illes de l'anne e precedente de PinU4 excet.la WALL., sur 
les pentes dominant l' aval de l a valle e du Lantang vers 
2700 m d ' altitude . On rencontrait egalement, parfois sur 
les memes aiguilles, un Pe!Ud.vun.i.u.m appar t enan t probab lemen: 
a u eye l e de CoteoopoM.um c.amparw..fue (PERS.) LEV. qui se com­
port e en he t e roxene et dont l e stade Uredo est frequen t au 
voisinage sur Campanu.l.a. . Par centre quelques centaines de 
metres plus bas , dans l es fo rets de Pin~ ~oxb~g~ SARG. 
on ne trouvait que le PvUdrvun.i.um rna i s pas 1 ' espece mi cro­
cyclique . 

Les t €liosores d€veloppes su r l es atguilles de l' annee 
precedente crevent l ' €piderme pour constituer des excrois ­
sances de couleur orange c l air et qui mesurent de 0 , 2 a 
0 , 5 nun de haut , de 0,3 a 3 ,5 nnn de l ong e t de 0,2 a 0,3 mm 
de l arge . 

Les t e liospores sont disposees e n chalnes de t ro i s 
six cellules, e troi t ement comprimees les unes centre l es 
autres et de ce fait de forme tre s variable , parfois ir­
r egulie r e • Le plus souvent e l les sen t sensib l ement cy l in­
driques, leurs dimensions varient pour la longueur entre 
50 e t 12S}l , pour le diametre en tre 15 et 30p : elles sent 
tres €tirees dans la partie centrale du sore , nett ement 
plus trapues dans l es zones p€riph€riques. Leur paroi es t 
min ce envir on O, Sp, sans epaississement apical . 

Il n' est pas impossible que l a taille, definitive des 
sores soit plus i mpor t ante que ce lle que j ' a i mesuree ; en 
effe t, sur l es specimens recolt e~ seulement un tres petit 
nombre de t eliospores sont a r riv€es a ma tur i t e e t divisee s 
en 4 cell ules basidiales 

Coteo&poM.um lwna.tayen&e n . s p . PyctU.a .igno.:ta.Aec.ta. ~e.d..ta.-



Coleosporium himalayense , I : coupe dans une aiguille de 
Pinus excelsa port ant un sore -- 2: Sore ecrase montrant 
les t eliospores disposeesen chaines . - 3: Teliospores des 
deux couches les plus externes . 
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que de.Mu...t. TeLia. eJLWnpe.I!Litt e.p.<.deJUn.{.de. iWpto e-i.ncta, IW6o­
ClU/t.anUttca. 0,3 - 3,5 mm .tonga, 0 , 2 - 0,3 mm la-ta., 0 , 2 -
o, s mm a..eta.. Two<~poJtae. ea.te.l'llLla.ta.e., buteguR.a.IU.tVt eyt-i.n­
dlta.ee.a.e. so - 125 x 15 - 30 }I , e.p.{.<)poJta te.mU<I a.d a.p)..c.e.m 110n 
.UtCJUt66a-ta.. 

I n a.eu.{.bM P.&U e.xee.t<la.e. \~ALL., .{....teJt Syabru Bensi et 
Syarpagaon, 2700 m. alt . , -i.n Langtang vdtte., Nepal, 25- 6-74 
G. DURRIEU . TypM -i.n T.L. A. , .{.<)otypM .Ut P.C . 

La distinction de C. IWnaf.o.ye.n<le. avec les trois autres 
especes microcycliques connues es t aisee : 

r es. 

Les C. p.U·Uc.ota. e t C. p.&U-pumilie. se separent par : 
- ! ' absence d ' €paississement apical de la paroi . 
- la disposition en cha!nes plus longues des t eliospo-

Par r appor t a C. C!AOW~ l es t eliosor es an t la meme 
s t ructure colonnaire mais en plus cour t en raison du plus 
faible nombre de cellul es presentes dans une meme f i le (5 
a 6 au lieu d 'une dizaine). No tre espece occupe ainsi une 
place intermediaire en t re les deux premieres et C. c:Aow~ 
Les teliospores en sont de formes et de dimensions beaucoup 
plus ir r egulieres : SO - 125 x 15 - 30,.U au lieu de SO - 90 
X 20 - 24f- . Ceci mis a part, les affin i tes ent r e 1es deux 
especes soot certaines, affirm€es en particulie r par !'ab­
sence d ' epaississement apical de la paroi. 

On se trouve done en presence de deux gr oupes de Cote.o ­
<lpoJt..i.wn autoxenes nettement distincts : C. p.&Ucota et C. 
p.Uu- pwnilie. d'une part, C. CAOW~ et C. h.ima.£.aye.YL6e. de 
l'autre. Par la morphologie de ses t i li ospores et l eur dis­
position en croGte ne comport ant qu 'un petit nombre de cou ­
ches de spores differenciees le premier gr oupe se ra ttache 
de fa~on indubitable aux Cote.o<~powun a cycle complet . Chez 
ceux- ci on observe en effet des especes montrant des t€lio­
spor es disposees en courtes chaines (ce qui avait amene 
DIETEL a l es distinguer dans un genre particulier : St.{.eho­
poo~). On peut done penser que ce premier groupe derive 
des especes macrocycliques par un phe nomene bien connu chez 
les uredinales : transformation de l a potentialite du myce­
lium dicaryo t ique primaire qui, au lieu de produi r e des 
ecidiospores donne directement de s t eliospores { l oi de 
TRANZSCHEL). C'est sur ce t te base qu'ARTHUR (1934) rappro­
che C. p~ota de C. -i.neoYL6p)..c.uum HEDG. et LONG, qui for ­
me ses telies sur CoJteop6.{.6 e t ses ecidies sur P-i.nM vbl.g-i.­
n.<.a.na. hote de la Rouill e microcyclique . Les deux especes de 
ce groupe an t pu s ' individualise r de fa~on totalement inde­
pendante puisque dans l eur region d 1 origine exis t ent des 
Cote.o<lpoJt..i.wn a cycles complets. Ceci es t illus t re par leur 
disjonc tion geogr aphique et leur s pecifici t e puisque, 
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comme le fait remarquer AZSUKINA (1968), C. p~ola parasi­
te un Pin de la section V~op~U6 tand is que C. p~-pum~e 
est heberge par des especes de la section Haplop~U6. 

Quant au deuxieme groupe, il est beaucoup plus delicat 
de lui trouver des affinites avec des especes a cycle com­
plet . Le rapprochement fait par CU}~INS (1959) entre C. ~0-
wet.U..<. et C. jonruu (PK.) AETR. ne me semble e tabli que sur 
la seule identite de l'hOt e ecidien de cette derniere espece 
(P.U1U6 ec:iu.i'..{,6) mais n ' est corrobore par aucun caract ere mor­
phologique. Les differences notees pour caracterlser les 
deux autres especes microcycliques se retrouvent egalement 
dans une comparaison avec !'ensemble des especes heteroxene~ 
Il semble que l'on se trouve en presence de Rouilles qui 
n'ont aucun co rrespondan t macrocyclique actuel. Faut-il con­
sid€rer ces especes comme les survivants d'un groupe lui 
aussi heteroxene aujourd'hui disparu ? L'anciennete du genre 
P~U6 connu depuis le debut du Cretace, qui se classe ainsi 
comme l 'un des plus anciens dans la nature actuelle n 'inter­
dit pas cette hypothese . Les hates t e liens auraient pu etre 
soit des Angiospermes primitives soit meme des plantes d'au­
tres groupes (Pteridophytes ? Benettitales ?). 

La position taxinomique des especes microcycliques sur 
P.U1U6 a depuis l ong temps fai t l'objet d'une attention parti­
culiere. C' es t ainsi qu ' ARTHUR creait en 1906 le genre Gat­
towaya , conception qu 'il abandonnait par la suite, mais qui 
fut reprise plusieurs fois par d'autres mycologues. En se 
basant sur le seul C. p~ola il est evidemment difficile 
d' e t ab lir une distinction generique puisqu ' il n'y a en fait 
aucune difference de structure telienne avec certaines es ­
peces he teroxenes a teliospores brievement catenulees (Sti­
chop~o~ de DIETEL). On ne peut retenir le seul fait que 
ce Coteo~pO~I se comporte en microcyc lique, sinon il fau­
drait aussi envisager de subdiviser de nombreux autres gen­
res d'Uredinales qui present ent plusieurs types de cycles 
biologiques. Les caracteres propres aux especes du deuxieme 
groupe, comme l'a deja fait remarquer PETERSON (1972) pour 
C. CAOWetiU, sont par contre bien mieux marques. }!ais il 
ne me paratt pas utile, pour le moment, de vou l oir les se­
parer dans un genre particulier. Il semble que dans les 
Coleo~po~l il existe tous les passages entre les especes 
ne differenciant qu'une seule couche de teliospores jusqu' 
a ce lles les produisant en longues chaines. Une etude d' ensem­
ble aurait certainement !'interet d'apporter d'importantes 
donnees sur la phylogenie de ces Rouill es . 
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SUM~1ARY 

Gymnoascoideus petalospoPUs gen. et sp. nov. 
of the Gymnoascaceae i s described and discussed. 
Gymnothecial elements are similar to those of 
Gymnoascus Baran. Asexual spores and disposition 
of the ascospores in the ascus, as well as cul­
tural characteristics distinguish this genus from 
others of the family. 

INTRODUCTION 

Species of PetalospoPUs Ghosh, Orr, and Kuehn, Arach­
niotus Schroeter, and Pseudoarachniotus Ku ehn have been 
cited in the mycological literature with r espect to their 
pathological implications as well as new isolations from 
various substrates (1, 5, 6, 20, 21, 23, 24) but without 
specific identification. A study of several of the strains 
so labeled and others isolated elsewhere have shown that 
they do not represent any of the genera noted (4, 18), hut 
rather represent a new genus of the Gymnoascaceae. It is 
described and discussed below. 

The term "gymnothecium (gymnothecia)" is used here, as 
suggested by Novak and Galcozy (11) for ascocarps of the 
Gymnoascaceae. "Arthroaleuriospores," as defined by Orr et 
al . (17), and concurred with by Kwon-Chung (10), and Sun 
and Huppert (26), is used here as the term for asexual 
spores. 
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TAXONOMY 

GYMNOASCO!DEUS Orr, Roy, and Ghosh, gen. nov. 
Gymnothecia discreta interdum praesentis, frequenter 

confluentia, plerumque globosa, elementis rectangulariter 
anastomosantibus et reticulum efformantibus; gymnothecia 
discreta frequenter absentia sed elementa typica in et cir­
cum caespites ascorum disposita, rectangulariter ramosa, ad 
apices obtusa, plerumque e spori s asexualibus bene t ecta; 
caespites asci plus minus globosi vel subglobosi, evanesce­
ntes octospori; ascosporae flavae ad flavo-brunneae, ob­
latae, crassitunicatae glabrae; sporae asexuales in forma 
arthroaleuriosporium hyalinae vel brunneae cylindri cae; 
hyphae ampullaceae praesentes . 
Species typica: Gymnoascoideus petaZosporus Orr, Roy, and 
Ghosh 

Discrete gymnothecia sometimes present, frequentl y 
confluent, mostly globose; elements of the gymnothecia anas­
tomosing at right angles to form a reticulum. Discret e 
gymnothec i a frequently absent but with typical elements in 
and around the ascal clusters, branching at right angles, 
blunt at the apices, usually thoroughly covered by asexual 
spores. Ascal clusters more or less globose. Asci globose 
or subglobose, evanescent, 8-spored. Ascospores yellow to 
yellow-brown, oblate. Asexual spores of the arthroaleurio­
spore type, hyaline, buff , or brown, cylindrical, smooth . 
Racquet hyphae present. 
Gymnoascoideus petalosporus Orr, Roy, and Ghosh, sp. nov . 
Figs. 1-20 . 

Fungus homothallicus. Gymnothecia discreta praesentia, 
plerumque confluentia, brunnea vel viridi-brunnea, plerum­
que globosa 150-750 {1050) ~m diam, exappendiculata, elem­
entis gymnothecia componentibus rectanguliteranastomosanti­
bus et peridium clathratum efformantibus, glabrotunicatus, 
3. 1-5.6 ~m latis; gymnothec ia discreta frequenter carentia, 
sed elementa typica peridialis rectangulariter ramosa et ad 
apices obtusa in et ci rcum caespites ascorum disposita ; 
caespites ascorum plus minus globosi, 65-510 ~m diam, pler­
umque sporis asexualibus tecta ; asci globosi, 4. 9-7.7 ~m 
diam vel subglobosi 4.2-8.4 x 3. 7-10.2 ~m. evanescentes 
octospori; ascosporae in dispos itione petaloidea in asco, 
flavae usque flavo-brunneae, in ambitu circulares 3.5-4.2 
~m diam vel ovatae usque ellipticae 1.4-3 . 5 x 2.6-4.9 um 
glabrotunicatae; status asexualis in forma arthroaleurio­
sporarum plus minus cylindricarum, 1.4-5.6 x 2.1-11.9 ~m, 
hyalinarum vel brunnearum glabrotunicatarum compositus; 
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hyphae ampullaceae praesentes. 
Fungus homothallic. Discrete gymnothecia sometimes 

present, mostly confluent, brown to greenish-brown, mostly 
globose, 150-750 (105D) ~ m diam, appendages lacking . Ele­
ments composing the gymnothecia anastomosing at right an­
gles to form a latticelike peridium, walls smooth, 3.1-5.6 
~m wide. Discrete gymnothecia frequently absent, but with 
typical peridial elements present in and around ascal clus­
ters, branched at right angles, with blunt apices. Ascal 
clusters, usually covered by asexual spores, mostly glo­
bose, 65-51D ~m diam. Asci globose, 4.9-7. 7 ~m diam or sub­
globose, 4.2-8.4 x 3.7 -10 .2 ~m. evanescent, 8-spored, asco­
spores forming in a petaloid pattern within the ascus. As­
cospores yellow to yellow-brown, circular in face view, 
3.5-4.2 ~m diam, or <>val to elliptical in side view, 1.4-
3.5 x 2.6-4.9 ~m. walls thick, smooth. Asexual state of 
more or less cylindrical arthroaleuriospores, 1.4-5 . 6 x 
2.1-11.9 ~m. hyaline, buff or brown, walls smooth. Racquet 
hyphae present, usually associated with the gymnothecia or 
ascal clusters. 
HOLOTYPE CULTURE (desiccated) : D-3325, from a nodular cyst 
on the eye of a human, Calcutta, India, deposited in the 
New York Botanical Garden. Isotype cultures and represen­
tative strains (desiccated disc cultures) have been depos­
ited in the New York Botanical Garden, Bronx, New York 
10458; Plant Pathology Herbarium, Cornell University, Ithaca, 
New York 14850; Farlow Herbarium, Harvard University, Cam­
br idge University, Cambridge, Massachusetts 02138. 
MATERIAL EXAMINED: 

So il isolates: INDIA: 0-2013 (Garg 1045), 0-3326 (Roi 
STI1 1134), 0-3332 (Roi sn1 1136); Ghosh and Roy isolates, 
0-1239 (GR-62d), 0-1256 (GR-87), 0-1263 (GR-92) , 0-1267 
(GR-93), 0-1268 (GR-7), 0-1269 (GR-91). ITALY: all Varsav­
sky isolates, 0-3139 (I-13), D-3164 (I-5), D-3328 (I-79), 
0-3334 (I-l3A), 0-3341 (I-16, NRRL 6051), 0-3359 (I-14), 
0-3386 (I-54) , 0-3719 (I-14A). ENGLAND: 0-3442 (Dickinson 
180). PANAMA: 0-3324 (Howard DHH 2). GUATEMALA: 0-3352 
(Howard DHH 288c). U.S.A. : CALIFORNIA: Inyokern area, 
0-3629 . 

Clinical sources: INDIA : 0-1270 (Ghosh GR-31) from 
tinea lesion , human ; 0-3325 (Bose 503, NRRL 6001, UAMH 3589, 
ATCC 34351) from nodular cyst on eye, human. U.S.A.: 
CALIFORNIA: Los Angeles, 0-2067 (CBS 630.72) from tinea les­
ion, human . UTAH: Salt Lake City, 0-3552 (UAMH 3593) from 
tinea lesion, human; Bluffdale, D-1505 (UAMH 3592) from 
tinea lesion, horse; Riverton, 0-3473 (IMI 183572, UAMH 
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12 

·Figures l-12. Camera lucida drawings of 
structures of Gymnoascoideus petaZosporus . 
Figs. l -4. Sexual initia l s, latera l and top 
view. Fig. 5. Crozier formation. Figs. 
6-7. Ascu s and ascospore formation. Figs. 
7-8. Petaloid position of ascospores . Fig . ~ 
Individual ascospores. Fig. 10. Arthro­
aleuriospores. Fig. 11. Typical peridia l el­
ement. Fig. 12. Racquet hyphae. 



Figures 13-20. Gymnoascoideus petaLosporus . 
Fig. 13. Gymnothecium . xlOO . Fig. 14. Peri­
dial element and ascospores in ascus. x450. 
Fig. 15. Typical peridial elements. x950. 
Fig. 16. Swol len node of peridial element. 
x450. Fig. 17. Ascal clusters. x45. Fig. 18. 
Ascospores in petaloid position within asci. 
xlOOO. Fig. 19. Ascospores. x950 . Fig. 20. 
Arthroaleuriospores. x950. 
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3656) from tinea lesion, horse. 
Other sources: INDIA: Orissa, 0-1 163 (UAMH 3704) from 

rat dung; Jankia, 0- 1177 (Ghosh GR-62, UAMH 3525) from horn. 
YUGOSLAVIA: S.R. Macedonia, 0-1299 (Hubalek 140 B) from 
feathers of PasseP domesticus L. AUSTRALIA: Queensland, 
0-3454 (Rees F 243) from feathers of a domesticated duck. 
ENGLAND (?): 0-3640 (UAMH 3527), contaminant in a culture 
of RoZZandina vriesii Apinis (2). U.S .A. : ARIZONA, 0-2060 
(Emmons 5006, CBS 629.72, NRRL 5544, ATCC 28556) from a ro­
dent. 

DISCUSSION 

Colonies on Freezing agar (7), YpSs (3), SAB-PSA 2 (12), 
and Oatmeal-Salts agar (19) attain diameter of approximately 
75-80 mm in 15-20 days at 300C. Colonies are often at first 
white, arachno id, becoming col ored with patches of granular 
areas in shades of buff, tan, greenish-brown or brown shades. 
Sometimes colonies may not exhibit the white arachnoid 
mycelium, and instead may present tufted areas on the agar 
surface in the shades noted. Still other colonies may pre­
sent a completely granu lar surface of these various colors. 
The colonial coloration is largely from the presence of 
asexual spores, which usually cover the gymnothecia or pe­
ridial elements and ascal clusters entirely. Reverse of 
the colonies is sometimes orange or brownish. Exudate or 
odor was not observed . 

Sexual initials arise from the same or different par­
ent hyphae (Figs. 1-4), one of the initials twining about 
the other (Figs. 2-4) . Croziers (Fig . 5) are subsequently 
formed and produce asci (Figs. 6, 7). 

Gymnothecia (Fig. 13) and ascal clusters (Fig. 17) may 
be present in the same culture, but gymnothecia are fre­
quently absent, and only free elements of the same type as 
those form i ng the gymnothecia may be found among the ascal 
clusters (Figs. 11, 14, 15) . Gymnothecia are more or less 
globose, and elements composing them are branched at r ight 
angles (Figs. 14, 15). This feature is similar to that 
found in species of cymnoascus (15) and Pseudogymnoascus 
Raillo (22). Such elements tend to break off and present 
a blunt appearance. Appendages such as those found on pe­
ridial elements of cymnoascus are lacking in G. petaZo­
spoPUs. Elements of Gymnoascus are smooth or asperulate 
and are usually smooth in G. petaZospoPUs although they may 
occasionally be tuberculate. In addition, elements of G. 
petaZospoPUs are sometimes enlarged and present an appear-
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ance similar to that of racqu et hyphae and such elements 
do not tend to disarticula t e. Occasional el ements al so 
become swollen at the nodes (l' ig . 16) a-nd somewhat r esem­
ble Pseudogymnoaseus . Thin walled racquet hyphae (Fig. 12) 
are also present and are usually associated wi t h the gymno­
thecia or ascal clusters . 

Ascospores in the ascus assume a petal oid pos iti on 
(Figs. 7, 8 , 18) similar to that found in species of Peta­
Zospo:rus (4). The morphology of the ascospores i s simil ar 
to that of Gymnoascus, Neogymnomyoes Orr (1 3), Gymnasoet~ 
Peck (1 8), and PeotinotriollUITI Varsavsky and Orr (27) in 
being circular in face view and oval to elli ptical in s ide 
view (Figs. 9, 19). They are al so similar to ascospor es of 
Art hroderma Berkeley and Nanniz zia Stockdale and have been 
described by Padhye and Carmichael (19 ) as oblate spheroids. 
Although the ascospores assume the petaloid patter n (Figs. 
4, 8. 14) similar to that of Petatosporus, they lack the 
slight lateral bulges characteri stic of the ascos pores of 
that genus. Ascospores of Pseudogymnoasous are ellipsoi d 
to fusiform and have rela t ively thin wall s compared to the 
walls of ascospores of the other genera noted above. The 
petaloid condition of the ascospores within the ascus is 
absent or rare in species of Gymnoascus and ot her genera of 
the Gymnoascaceae except Petatosporus . 

Asexual spores of G. petalospo:rus are al so si milar to 
other related fungi producing arthroaleuriospores (Figs . 
10, 20) , especially species of Matbranohea Saccardo de­
scribed by Singler and Carmichael (25). Unli ke most Gymno­
ascaceae, however, arthroaleuriospores of this organi sm 
usually cover the gymnothecia, ascal clusters , and free 
peridial elements entirel y . Except for aleuriospores in 
Gymnoaseus unoinatus Eidam (15), asexual spores are un known 
in species of Gymnoaseus . Strains of G. petalosporus occa­
sionally lose their ability to produce the sexual state and 
produce only arthroaleuriospores, thus resembling some 
strains of Matbranohea even more . Such spores are ra r ely 
of any value in determining species of the Gymnoascaceae . 

One strain (0-2060) usuall6 fails to produce peridial 
elements on any medium at 22-25 C but will produce them on 
the same medium at 3ooc. Another strain (0-31 39) produces 
mostly gymnothecia and rarely produces only elements under 
any condi-tions. In this strain, fewer asexual spores are 
produced and gymnothecia are rarely covered. 

Strains of G. peta losporus were isolated from various 
substrates including clinical sources as have been many 
other Gymnoascaceae . Some of the strains obtained from soil 
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were iso lated with Microsporwn gypsewn (Bodin) Guiart and 
Grigorakis (approximately 25%). Those from cl inical sources 
were often isolated with species of Trichophyton Malmsten. 
Although some strains have been implicated pathologically 
as spec·ies of PetaZosporus (9), G. petaZosporus has not been 
shown to be pathogenic (24) . The significance of the assoc­
iation of G. petaZosporus with pathogenic species has not 
been determined. The distribution of G. petaZosporus is 
apparently worldwide. 

Since there are several genera in the Gymnoascaceae 
that produce ascospores which appear circular in face view 
and oval to elliptical in longitudinal view, a key to these 
genera follows. 

KEY TO GENERA OF THE GYMNOASCACEAE WITH 
DISCOID-OBLATE TYPE ASCOSPORE$ 

A. Gym nothecial elements swollen at septa ..... ... . ... . .. B 
AA. Gymnothecia l elements not swollen at septa ...... ..... F 

B. Gym nothecia dark colored, ascospores r immed .. ...... . . 
. .. . . . .. . .. .. . .. . . . . . .. . .. . .. . . . . . .. . . . . Tripedotrichwn 

BB. Gymnothecia light colored ........ .................... C 
C. Gymnothecial appendages ctenoid or pectinate ... ...... . D 

CC. Gymnothecia l appendages otherwise .................... E 
D. Gymnothecial elements surrounding a cleistothecium 

enclosing the asci and ascospores ... . ... .. .. Ctenomyces 
DD . Gymnothec ial elements surrounding free asci and asco-

s pores . . . .. . . . . . . . . . . . . ............ . ... Pectinotrichum 
E. Swellings at septa regularly present resembling swollen 

joints, appendages bifurcate apically . . .... . Macronodus 
EE. Swellings at septa infrequent not resembling swollen 

joints, appendages hooked or branched .. .... . Gymnoascus 
F. Gymnothecia not netlike, elements arising at the base 

of ascal clusters .... .... .. ... . ........... . . . ... . . ... G 
FF. Gymnothecia netli ke .............. . ..... . ......... .. . . H 

G. Gymnothecia present or absent; when present, elements 
tuberculate . ............. . .. .... ........... Gymnasce Ha 

GG. Gymnothecia present, appendages uncinate, hetero-
tha ll i c .......... ... .. . ..... .. .......... . . Uncinocarpus 

H. Ascospores regularly in a petaloid pattern within the 
ascus ... ..... ... .... .... . . . . ... . . ..... ...... .... .... . I 

HH. Ascospores rarely in a petaloid pattern within the 
ascus ..... . ........ . ....... .... . .. .... . ...... ..... ... J 

I. Ascospores with slight latera l bulges .... . PetaZosporus 
II. Ascospores lacking lateral bulges .. .. . .. Gymnoascoideus 
J. Gymnothecia l appendages sinuous, without spirals . . .. . 

JJ. GYffinothecia1'appenaa9es'termlnatln9'splra1~~~~~~~~~~~~ 
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K. Gymnothecial elements tending to disarticulate, asco-
spores grooved on longitudinal axis .. ..... . . Shanore~la 

KK. Gymnothecial elements tending to disarticulate, asco-
spores lac king grooves on longitudinal axis .......... L 

L. Individual elements unequally swollen at ends, came-
l oid, spinose ........ .. ......... . ........ . . M>throderma 

LL. Individual elements slightly swollen at ends, bone 
shaped, smooth or rugose ................. . . . Nannizzia 
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A NEW SPEC IES OF GYI1NOASCUS 

G. F. ORR 

N 
April -J une 1977 

Test Design and AnaZysis Division 
U. S. AJ:>rrry Dugway PI'oving Ground 

Dugway, Utah 84022 

Gymnoascms intermedius n. sp. is described and 
compared with other species of the genus. 

INTRODUCTION 

Several strains of a gymnoascaceous fungus have been 
encountered during the routine screening of soils for fungi . 
Examination of these strains indicated that they represen­
ted a new species of Gymnoascus Baranetzky. It is described 
below. 

A desiccated disc culture of the holotype has been de­
posited in The New York Botanical Garden (NYBG), Bronx, N.Y. 
Desiccated di sc cultures of isotypes and representative 
strains have been deposited in NY BG , Plant Pathology Herb­
arium, Corness University (CUP), Ithaca, N.Y., and in The 
Farlow Herbarium (FH), Harvard University, Cambridge, M.A. 

TA XONOMY 

Gymnoasaus intermedius Orr, sp . nov. (Figs. 1-6) 
Fungus homothallicus. Gymnothecia discreta praesentia 

plus minus globosa, 75-470 ~m diam, confluentia fla va vel 
galbina, exappendiculata; elementa gymnothecia componentia 
anastomosantia et peridium clathratum efforma nti a , glabra , 
1.9-3 .4 ~m latis ; asci elliptici, 5.7-6 x 6-8 .6 ~m. hyalini 
evanescentes octospori; ascosporae flavidulae crassituni­
catae glabrae, in ambitu circulares, 3.4-4 ~m diam, vel 
ovatae usque ellipticae 1.9-2. 3 x 3.6-4 ~m; status asexualis 
ignotis; hyphae ampullaceae praesentis. 
Holotypus: in solo, Palo Verde, California, U. S. A., Apr il 
1959, Orr 0-313. 

Fungus homotha 11 ic. Discrete gymnothecia present, more 
or less globose, 75-470 ~m diam, confluent, in shades of 
yellow or yellow-green, appendages lacking ; elements camp-
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Figures 1-6. Gymnoascus intermedius. Fig. 1. Gymno­
thecia . x450. Fig. 2. Peridial elements. xl050. 
Fig. 3. Swollen node at element juncture. xl050 . 
Fig . 4. Ampulliform swelling in peridial element. 
xl050. Fig. 5. Ascospores in asci. xl250 . Fig. 6 
Ascospores. xl250. 
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r1s1ng the gymnothecia anastomosing to form a latticelike 
peridium, smooth 1.9-3.4 ~m wide. Asci elliptical, 5.7-6x 
6-8.6 ~m, hyaline, evanescent, 8-spored. Ascospores yellow, 
walls smooth, circular in face view, 3.4-4 ~m diam, or oval 
to elliptical in side view, 1.9-2.3 x 3. 6-4 ~m. Asexual 
spores unknown. Racquet hyphae present, in association with 
the gymnothecia. 

Colon ies on Freezing agar (2) and Oatmeal-Salts agar 
(8) green to yellow green, attaining a diameter of approxi­
mately 80 mm in 20-30 days at 25-30 C; reverse col~ration, 
odor or exudate not observed. 

Sexual ini t ials arising af t er 8-10 days from the same 
or different parent hyphae, one coiling about the other. 
Croziers soon produced, with asci forming in 10-15 days . 
Young gymnothecia (Fig . 1) containing asci and ascospores 
(Fig. 5) produced within 20 days and usually maturing by30 
days. 

Material examined: U. S. A. : California: Palo Verde 
area, soil, Orr 0-104 (QM 9340), 0-291, 0-313 (NRRL 6272, 
ATCC 28555); lung of a poc ket mouse, Orr 0-651. 

DISCUSSION 

Gymnothecia of G. intermedius are numerous, confluent, 
interloc king with one another . They are fragile and break 
easily upon separation so that many square, blunt ends are 
present (Figs. 2, 3). Gymnothecia are typical of the genus 
(5) in possessing anastomosing elements forming a lattice­
like peridium (Fig. 2). 

Junctions of the peridial elements (nodes) are occas­
ionally swollen (Fig . 3) and are si milar to those observed 
in species of Psewiogymnoas~s Raillo (9). Occasional ele­
ments in the peridial lattice become swollen (Fig . 4). This 
feature is rather infrequent in the Gymnoascaceae but has 
been observed in Gymnoasaoideus Orr, Roy & Ghosh (7). Septal 
swelling s in hyphal elements and appendages similar to those 
found in Auxarthron Orr & Kuehn have been reported by Apinis 
(1) and Samson (10) for species of Gymnoas~s . I have obser­
ved swel lings only in G. unainatus Eidam; they are unlike 
those of Auxarthron. Septal swellings in Auxarthron and 
other genera were considered in detail by Orr (4). Varia­
tion in G. r eeasii Baran. was discussed by Orr et al. (6) 
and in Gymnoas~s by Samson (10). 

Ascocarps of Gymnoasaus intermedius lack appendages as 
well as the "boat-hook" type branches considered typical of 
Gymnoas~s by Orr et al. (5) . Such gymnothecia may be con-
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fused with tho se of Gymnoascoideus petaZosporus Orr, Roy & 
Ghosh (7) because of the numerous blunt ends present on per­
idial elements of both. Gymnothecia of the former, however, 
are yellow to yellow-green, and those of the latter are 
brown to greenish-brown. Furthermore , free elements and 
gymnothecia are covered by asexual spores in Gymnoascoideus 
petaZosporus, but such spores are lacking in Gymnoascus in­
temedius . 

Ascospores of G. intemedius are circular in face view 
oval to elliptical in side view (Figs. 2, 5, 6). This asco­
spore morphological type is common to several genera in the 
Gymnoascaceae (4). Padhye and Carmichael (8) have termed 
this ascospore shape, in species of Nannizzia Stockdale and 
AJ:>thl'odema Berkeley, to be "oblate spheroids." A key to 
the genera of the Gymnoascaceae producing such ascospores 
was prep a red by Orr ( 4). 

Asexual spores are absent in G. intermedius as in most 
species of Gymnoascus (5). Gymnoascus uncinatus, however, 
produces terminal aleuriospores and intercalary arthro-
a 1 euri ospores. 

Many of the Gymnoascaceae, including species of Gymno­
ascus, have been impli cated pathologically (3). Gymnoascus 
intermedius has been isolated from soil and f rom the lung 
of a pocket mouse. Pathogenicity of G. intermedius has not 
been demonstrated. 

There is little doubt that G. intermedius is closel y 
related to G. reessii and other species of Gymnoascus . It 
is possible that G. intermedius may also be re lated to 
Gymnoascoideus and to Pseudogymnoascus. Genetic and scan­
ning electron microscope studies might be useful in defin­
ing relationships of these genera more closely. 

KEY TO SPECIES OF GYMNOASCUS 

A. Peridial appendages lacking ...... . ... ... G. intem edius 
AA . Peridial appendages, long and/or short, present .... .. B 

B. Elongate appendages uncinate, short ones hoo ked . ... . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. uncinatus 

BB. Elongate appendages otherwise ........................ C 
C. Appendages greatly elongate (to 500 ~m), short ones 

sinuous, hooked .............. . ........ . G. Zongitrichus 
CC. Appendages otherwise .... . . . . .. .. ...... . ... ..... ...... D 

D. Elongate appendages branched with side branches curved 
or hooked . . ... ... . ... . .. ... .. ............. . . G. reessii 

DD. Elongate appendages with two apical recurving hooks .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. dugwayensis 
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FZavophZebia (Parm . ) is given generic rank . Sistotrema 
subanguZisporum, a species related to Sistotrema pistiZZi­
f erum Hauerslev but without clamp connections and cystidia , 
is described as new. Also some new combinations are made 
viz . FZavophZebia suZfureo-isabeZZina, llypochnicium cymosum 
and PhZebia cremeo-aZutacea. 

FZavophZebia (Parm. ) K. - H. Larss . & Hjortst . nov. gen . 

BASION~~: PhZebia Fr. subgenus LiZaceophZebia Farm. sect i o 
FZavophZebia Parm. Consp . syst . Cart . p 94 , 1968 . 
GENER ITYPUS : FZavoph Zebia suZfureo-isabeZZina (Litsch . ) 
K. -H. Larss . & Hj ortst . 

Fruitbody resupinate, effused , at fi r st thin , with age 
thickening , bymenium ceraceous , cont i nuous , cracking with 
age , margin indistinctly thinning out . Hyphal system monomi­
tic , individual hyphae most l y indistinct, thinwalled, with 
cl amps . Cystidia cylindrical to subfusif orm , thinwalled, 
normally encl osed . Basidia terminal, slightly stalked, with 
basal clamp, normally with four sterigmata. Spores obl ong , 
subgl obose or globose with sublateral apiculus , smooth , nei ­
ther cyanophilous nor amyloid or dextrinoid. 

PZavophZebia suZfureo-isabeZZina (Litsch.) K. - H. Larss . & 
Hjortst . nov . comb. 

BASION~~= Cor ticium euZfureo-isabeZZinum Litsch . in Pilat 
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Acta ~lus. Nat . Pragae 2B (3):43, 1940. 

Fruitbody resupinate, effUsed , thickening, ceraceous , 
cracking, in colour yellowish turning to ochraceous or pale 
brown, margin indistinct . Hyphal system monomitic, indivi­
dual hyphae mostly indistinct, thinwalled, 2- 2 , 5 urn wide, 
those of t he subhymeniurn sparsely branched, all hyphae with 
clamps. Cystidia cylindrical or subfusiform , thinwalled, en­
closed or slightly projecting, 50-80 x 6 urn . Basidia termi­
nal, clavate, 20- 30 x 6- 8 urn, with basal clamp, 4-sterigmate. 
Spores oblong, subgl obose or rarely globose with sublateral 
apiculus, thinwall ed , smooth, 7- 8 x 5- 6 urn , with oily sub­
stance dispersed in the protoplasm. 

HABITAT . As far as we know only collected on Abies . This 
circumstance may explain why no Swedish specimens are hi­
therto gather ed. 

DISTRIBUTION. Not yet collected in Scandinavia but is not 
uncommon in the Carpathians . Also noted from Austria , SSSR 
and France . A number of collections from North America have 
been studied. 

REMARKS. In general aspect , FZavophlebia sulfureo-isabellina 
reminds one of PhZebia , which, however, in its wide sense no 
doubt is heterogeneous. r~ost species of Phlebia have spores 
which are allantoid , cylindrical or elliptical and basidia 
narrowly clavate. The fructifications vary in texture, some­
times ceraceus but mostly gelatinous as in the type species, 
Phlebia radiata Fr. , which al so has a more or less folded 
hymeniurn. This is not the case with the treated species . 
According to Parmasto, in his description of the sect ion 
Flavophlebia, the basidia are broader and the basidiospores 
s ubglobose . Besides, the lateral attachment of the apiculus 
make the spores remind one of those of Radulomyces confluens 
(Fr.) M.P . Christ. However, there are no other links between 
Radulomycea and Flavophlebia. 

In our opinion FlavophZebia i s easily recognized by its 
yellowish fructification, clavate basidia, and by i ts sub­
globose, oilrich spores with dist inct, sublateral apiculus . 

For further information see Jackson (1948) who has tho­
roughly interpreted the species . 

MATERIAL STUDIED. Poland . Nawojowa, Rezerwat Scisly Labowiec , 
1973- 09-11, Hallenberg,Hjortstam,Larsson 2003 , 2006; Nawo­
jowa, Rezerwat Scisly Labowiec, 1973- 09- 12 , Hallenberg,Hjort­
stam,Larsson 2228 , 2251, 2312 ; Babia Gora national park, 
1973-09-15, Hallenberg,Larsson 2645, 2649; Babia Gora natio­
nal park, 1973-09-16, Hallenberg ,Larsson 2736 . - SSSR . Bhodan 
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potok Sheshulets, Abies alba , ad caudicem prolapsum putridum 
in piceeto , 1956- 08- 17, Parm . TAA- 3929; Regia Krasnodar , 
Reservatum Caucasicum , Lager Tjagenja, Abies Nordmanniana , 
ad caudicum prolapsum in abieteto, 1966- 09- 18 , Parm. TAA-
19577 - - France. Hte Garonne , Luchon , sur Abies , 1956- 09- 18, 
Boidin Ly 2435 , (as GZoeocystidieZZum suZfureo-isabeZZinum ). 
- Canada . Ontario, L. Timagami , Gull L. P., on bark of Abies 
balsamea 1936- 08- 10 , l eg R. Biggs, det H.S . Jackson , Hb Cain 
8811; Ontario, L. Timagami, Gull L.P., on Abies baZsamea , 
1935- 08-06, leg R. Biggs , det V. Litschauer, Hb Cain 7365; 
Ontario , Algonquin pk, mileage 2, on Abies baZsamea , 1940-
10- 13 , H. S. J ackson , Hb Cain 12727; Ontario , Oxbow lake, W. 
of Algonquin pk, on Abies baZsamea, 1941-08- 20 , leg R.F. 
Cain , det H. S. Jackson , Hb Cain UT 17919 ; Ontario, Dorset, 
Clear lake , on down Abies baZsamea, 1954- l0- 06, leg M. k . 
Nobl es , det J. Speirs, DAOM 52065; Nova Scotia, Sherbr ook 
lake, Lunenburg Co., on Abies baZsamea , 1954- 07- 05, J. Speirs , 
DAOM 31445 . 

Hypochnicium cymoswn (Rog . & Jacks.) K. - H. Larss . & Hjortst . 
nov. comb. 

BASIONYM: Peniophora cymosa Rog. & Jacks . Can . Journ . Res . 
c 133, 1948 . 

Syn . : Lagarobasidium cymosum (Rog . & Jacks . ) JUli ch . 

Fruitbody resupinate , effUsed, often very thin and rather 
inconspicuous , whitish , smooth. Hypbal system monomitic , 
basal hyphae more or less disti nctly thickwall ed , 4- 7 um 
wide , subhymenial hyphae thinwalled or slightly thickening, 
all hyphae with clamps . Cystidia subulate , thi ckwalled . 
somewhat sinuous , clamped at the base, 40- 80 um long , pro­
jecting . Basidia subclavate , slightly sinuose , with clamped 
base , 10-15 x 4- 6 um, l1-sterigmate . Spores subglobose , thick­
wall ed, cyanophilous, 5 x 4 um, non- amyl oid. 

HABITAT . On decayed spruce wood 

DISTRIBUBUTION. Earl ier known from a few localities i n North 
America and is certainly very rare everywhere. The species 
was previously not repor ted from Europe . 

RID4ARKS . JUlich (1975) incor por ated the species in Lagaro­
basidium with type species Odontia pruinosa Bres . Eriksson 
and Ryvarden (1976) in the Cor ticiaceae of North Europe make 
it cl ear that this species is the same as Peniophora detri­
tica Bourd . & Galz. and they refer the species to Hypochni­
cium owing to its thickwalled and cyanophilous spores . 

Peniophora cymosa is closely related to other species in 
Hypochnicium, preferably in having thickwalled and cyano-
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philous spores and in the shape of the basidia. It therefore 
ought to be referred to this genus. 

MATERIAL STUDIED. Sweden. Vii.ster gotland, T5llsj5 par. , on 
stump of Piaea abies, 1976-08-0l, Hjm 6767 .- Norway . Rana, 
Ortfjellmoen , on Picea , 1976- 09-11, K- H Larsson s . n . -
Poland. Zakopane , Morskie oko national park, on trunk of 
Piaea abies , 1973-09-17 , Halleberg ,Larsson 2924.- Canada. 
Ontario, Timagami Lake, Bear Island , on wood of conifer, 
1936- oB- 19 , leg R. Biggs , det H. S. Jackson. 

PhZebia aremeo-aZutacea (Parm . ) K. -H. Larss. & Hjortst. nov . 
comb. 

BASIONYM: Metu Zodontia aremeo-aZutaaea Parm. Consp . syst . 
Cort. p 216 , 1968. 

Fruitbody resupinate , adnate , effused, firm, ceraceous , under 
a l ens slightly velutinous (projecting cystidia), in colour 
ochre-yellowish , margin indistinct or whitish . Hyphal system 
monomitic, hyphae mostly indistinct, thinwalled, 2- 3 um wide, 
with clamps. Cystidia numerous , richly encrusted , projecting, 
conically tapering, mostly 40-50 x 19-12 um, non-cyanophi ­
lous , non-amyloid . Basidia narrowly clavate, sometimes 
sli ghtly constricted, 15-20 x 3 , 5-4 um , with 4 conspicuous 
sterigmata, about 5- 8 um long. Spores ellipsoid, smooth , 
thinwalled, 4- 4,5 x 2 , 5- 3 um, non-amyloid, non- cyanophilous. 

HABITAT . Most collections on coniferous wood but also on 
Alnus and other wood of deciduous trees . 

DISTRIBUTION. A rare species in Sweden wit h few collections 
from SmAland, Vii.stergotland and Uppl and . Also col lected in 
Norway . 

REMARKS . When Eriksson and Ryvarden (1976) treated the genus 
MetuZodontia they excl uded M. aremeo- aZutacea owing to its 
relationship to the phlebioid fungi. As this idea is quite 
useful we have chosen to propose the new combination . The 
species fits well in Phlebia because of its sub- ceraceous 
fruitbody, conglutinate hyphae and narrow basidia . The 
strongly encrusted cystidia makes Ph . aremeo- aZutacea similar 
to e .g. Peniophora hydnoides Cke. & Massee and PhZebia gi­
gantea (Fr .) Donk of which at least the first one probably 
is a member of Phanerochaete Karst ., but it differs from 
this genus i . a . in the presence of clamps. 

MATERIAL STUDIED . Sweden . SmAland, Femsjo par ., Stenekullar­
na, NE of Kulkagolen, on decayed conifer ous wood, 1939- 10- 06 , 
Lundell 1690 ; Vii.stergotland , Gotebor g , St. Anggarden , on stem 
of fallen Alnus glutinosa , 1938- 10-28, T. Nathorst- Windahl 
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1337 , 1835 ; Ostad par ., E of Valsjon, on fallen trunk of 
Pinus, 1968- 05- 02, Hjm s.n.; Dalsland , Sundals-Ryr par . , N 
of Bollungen , on fallen t runk of Pinus , 1970- 09- 29 , Hjm 3767 ; 
Uppland , Uppsala , Kronoparken, on decayed coniferous wood, 
1932- 09- 13, Lundell 2059. - Norway. Rana , Ortfjellmoen , 
76- 09-11 , K. - H. Larsson s .n . - SSSR. Regio Montano- Altaica , 
reservatum Altaicum , Oior, Abies sibirica, ad caudicem pro­
lapsum in piceeto- pineto , alt. 800- 900 m, 1959- o8- 2l , Parm. 
7908 . 

SistotPema subangulispoPUm K. - H. Larss . & Hjortst . nov . spec . 

PPUctificatio Pesupinata, efjUsa, tenuis , hymenio ubique 
sulphUPeo, margine simili; hyphis tenuitunicatis , ciPciteP 
2, 5 urn Zatis , fibulis nullis; cystidiis nullis; basidiis 
UPnifoPmibus 20- 25 x 5 urn, cePte 6- stePigmatibus, disti ncte 
incurvatis; spoPis tenuitunicatis vel cPassiusculis , hyalinis, 
subangulatis, 3, 5- 4 x 5- 6 urn vel diametPo 4- 5 urn, nonamyloi­
deis . 

HOLOTYPUS : Sweden , Vastergotland , Toll s jo par . , NE of Sk~­
peskulle , on decayed Pinus silvestPis , 1969- 08- 23 , Hjm 1508 . 

Fruitbody resupinate, effUsed , closely attached to the 
subst rat e , thin, smooth , margin not differentiated . Hypha! 
system monomit ic , hyphae t hin or slightly thickening , 2-3 
um wide , without clamps . Cystidia none. Basidia urniform, 
20-25 x 5 um, wit h 6 (8) curved ster igmata. Spor es subangu­
l ar, smooth , with somewhat thickened walls and distinct api­
culus , 3 , 5-4 x 5- 6 um or 4- 5 um acr oss , non- cyanophilous, 
non-amyloid . 

HABITAT . On decayed corticate or decorticate wood of Pinus 
in mixed forest (Pinus , Picea, QuePcus , Betula, SoPbus) as 
well as in wet forests with Sphagnum . 

DISTRIBUTION . A rare species and onl y noticed a f ew times 
in Vastergotl and i n the SW par t of Sweden . 

REMARKS. SistotFema subangulispoPum is easi l y r ecognized by 
its yellowish fruitbody , angular basidiospor es and hyphae 
without cl amps . SistotPema pistillifePum Hauer slev is close 
to the new species in having the same kind of spor es but is 
in other r espects well separated by its cystidia and the 
pr esence of clamps at all septa . SistotPema subtPigonosper­
mum Rogers also has angular spor es but the symmetrical 
arrangement is different. 

ADDITIONAL MATERIAL STUDIED . Sweden. Vastergotland, Alings~s 
par . , east s i de of l ake L. Tran, on br anch of Pinus in 
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Sphagnum-Picea forest , 1971- 09- 04, K.-H. Larsson 147, 150 ; 
Tollsjo par . , N of the little lake Flottatjarn , on decayed 
coniferous wood, 1968- 09- 29, Hjm. s . n. ; SE of the farmstead 
Holmared, on decayed trunk of Pinus , 1969-08- 25 , Hjm . 1580. 
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ABSTRACT 

Pseudospil"opes Z.otorua ~1o rgan · Jo nes is desc ribed and 
illu s trat ed fr om an isola t e from roots of Lotus coPni ­
cuZ.atus collec t ed in Alabama . 

INTRODUCTION 

An isolate of a dema t iaceous hyp homyce t e obtained f rom 
roots of Lotus cornicuZ.atua L. ha s been determined as an 
undescribed species of Pseudospiropes M. B. Ell is . This 
genus was establi s hed by El l is 119 71 1 to accommoda t e two 
t axa previously c l assified in HeZ.minthosporium Link ex 
Fries but wh ic h possess macronema t ous thi c k-wa l led 
conidiophores bea ring i nt egrated , sympodia l and heavi l y 
cicatrized conid iogenous cells. Holubova-Jechova (1973) 
transferred a third speci es to it f rom Helminthospo r ium and 
Sutton (197j) added a new s pec i es . Elli s (1976) fur t her 
extend ed the gen us t o include three spec i es whic h Hu ghes 
(1958) reclassified from HelminthospoPium in Pleu Po­
phPagmium Constantin. These have l ess prominent conidio ­
phore sca rs tl1a11 those species placed i n Pseudospi~opes 
initiall y . Elli s al so added two new species. Species 
c l ass ified in Pleurophragmium di ffe r from those o f 
Pseudospi~opes by the possession of s ubula t e de nt ic le s on 
the conidioge nous cel l s . 

TAXONOfHC PART 

Pseudospiropos Zotorus sp . no v. (Fig. 1). 

Colonia e e f f usae , f usca e vel at r ae , pilosae. Co ni dio ­
phora macronemata , mononemata, erec t a , recta vel f l exuosa , 
c r asse tun icata , sep t ata , brunnea , apiceum ver s us 
pallidiora, l aevia, c i c atricibu s conid ia l i bu s praedita , 
90 - 180 X 4 - 6"m , bas i i nterdum ad 12"m infl atum. 
Cellulae co nid ioge na e po l yblas ticae , in conidiophori s 
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FIGURE 1 . Pseudospi ropes lotorus . 
Conid iophores and co nidia. 
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incorporate, terminales, interdum intercalares, 
sympodiales, cylindricae, usque ad 8 cicatricles. Conidia 
solitaria, sicca , acroplcurogena , simplicia, e llip soidea 
vel cylindrica, basi truncata, pallide brunnea, laevia, 
1 - 4 septata , plerumque 3 scptata, 10 - 17 X 3 - 4~m. 

In culturis ex radicibu s Loti corniculati, Auburn, Lee 
County, Al aba ma, June 1976, E. M. Clark, BPI , holotypus. 

Colonies effuse , brown to black, hairy . Mycelium 
composed of flexuous , slender, branched, septate, smooth­
walled, subhyaline to very pale brown hyphae , 1.5 - 3"m 
ldde. Conidiophores macronema tous, mononematous, 
frequently caespitose, simple but sometimes branched at the 
ex treme base, erect, straight or somewhat flexuous, smooth, 
brown to pale brown, paler towards the apex, up to 19-
septate , septa often close together and thin, 90 - 180 X 
4 - 6~m, up to 12 ~m wide at the swollen base . Conidio­
genous cells polyblastic, integrated, terminal but some 
time s intercalary, sympodia l, cylindrical, bearing a number 
of flat, small, dark, slightly protruding scars , 1 - 1 . 5~m 
in diameter . Conidia soli tar y , dry, acropleurogenous, 
simple, narrowly ellipsoid to cylindrical, very pale brown, 
smooth, 1 to 4-septate (mostly 3) , with a distinct scar at 
the base, 10 - 17 X 3 - 4~m. 

I sola t ed from roots of Lotus corniculatus L. ; 
N. America. 

Collection examined: Culture from L. corniculatus , 
Auburn, Le e County, Alabama, June 197 6 , E. M. Clark , BPI, 
AUA, type. 

P. Zotorus r esemb le s P. subuliferus (Corda) M. D. Ellis 
and P. rouss•Zianus (Mont.) M. B. Ellis. It differs from 
the former in ha ving e llipsoid rather than clavate conidia , 
from the latt er in having fewer conidial septa and from 
both by the possession of considerably smaller conidia. 
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ABSTRACT 

ChaetobZastopho r um ~ngram ~~ Morgan-Jon e s , a new genus 
and s pecie s , and CyZind :ro otroichum o b tongi s po r um Morgan -Jones, 
a new species , are des c ribed and illustrated f r om col­
lections made in Alabama. 

INTRODUCTION 

A continued survey of dematiaceous hyphomyc etes 
occurring on l ea f litter and decayed decorticated wood in 
Alabama has yielded several f urther novelties . Among these 
is a fungu s having a similar conidiophore morphology to 
BZastopho r um Matsushima but posses s ing setae around which 
the conidiophore s are borne in loose fascicles, a nd a 
fungus which belongs to Cy l. indrot r ich l4m Bonorden . In 
several respects both are unlike any taxa hitherto docu­
mented. The former is conside red to be sufficiently 
different f rom 8 Zastop ho r l4m to war r ant the e stablishment o f 
a new genus to ac commodate it . 

TAXONOfi!C PART 

Chae tob Z. as tophot··wn gen . nov. 

Deute r omycotina, Hyphomycetes. 

(Etym . BZastophorum et Gr. ch aeta , bristle) 

Coloniae late effusae. albidae vel brunneae, pilosae 
vel velutinae. Myc e lium partim superficiale , partim 
immersum, ex hyphis ramosis, septatis,subhyalinis vel 
brunneis compositum. Setae rectae vel flexae, laevibus. 
septatae , crasse tunicatae, at r o brunneae. Conidiophora 
macronemata, in fasciculis aggregata , erecta , recta vel 
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flexuosa, s implicia, laev ia , at r o brunn ea vel pal lide 
brunnea, sursum pallidiora , crasse tunica t a , septata, apice 
r ef ringe nti a , protrusionem fe rtilem formantia. Ce ll ae 
conidiogenae polyblasticae , t e rminales , sympodia l es . 
Co nid ia solitaria , acropleuroge na , cy lindrica , continua, 
hyalina, laevia . 

Species t ypica: Chaetoblastophorum ingramii Morg an­
Jones . 

Colonies broadly effuse, whitish to brown, ha iry to 
velv e t y . Mycelium partly s uperficia l, partly immersed, 
composed of b ranched, septa t e , subhya line to brown hyp hae . 
Setae s traight or flexuous, smooth, septate, thic k-walled, 
dark brown. Conidiophores macronem a tou s , agg regated in 
fascicles , e r ect, straig ht or flexuous, simple, smooth, 
dark brown to pale br own, upper part lighter, apex bre a king 
open, forming a pr otruding fertil e part. Conidiogenous 
cel l s polybl as tic, terminal, sympodial. Co nidia so li tary , 
acropleurogeno us, cylindrica l, continuous, hya l ine , smooth. 

ChaetobLastophorum ingramii sp. nov . (Fig . 1) 

Coloniae late effusae , albidae vel br unneae, pilosae 
vel velutinae . Myce lium pa rtim s up e rficia le, partim 
immersum, ex hyphis r amosis, septatis . s ubhyalinis vel 
brunneis, laevibus, 1.5 - 2~ crassis c ompos itum. Setae 
r ectae , interdum flexae , simplice s, crasse tunicatae, 
l aevibus , septatae, brunneae vel atro brunneae, acuminatae, 
ad apiceum obtusum vel acutum, 140- 200 X 4 - 5u. 
Conidiophora macronemata, grega ri a , in fa sciculi s 
aggregata, cum se tis consociata, erecta, rect a vel 
f l ex uosa , s implicia , l aevia, atro brunnea vel pallide 
brunnea, sursum pallidiora, crasse tunica t a , septata, ap ice 
rcfringentia, protrus ionem fertilem formantia, 65 - 90 X 
3 - 4u . Cellae conidiogenae polybla sticae, terminales, 
sympodiales . Conidia solitaria , acropleurogena , cylindrica , 
continua, hyalina, laevia, cum tunicis t e nuibus, 
guttul a ta, apice rotundata, base truncata , i n ma ssam 
albidam in apice conidiophori aggregata , 11 - 13 X 2 .5 -
3u. 

In fo lii s emortuis Quercus ni gra e , Auburn Universit y 
Forestry Plots, Auburn, Le e County, Alabama, April 19 76 , 
E.G . Ingram , BPI, holot ypu s . 

The new s pecies is named in honor of Mr. Edwin G. 
Ingram, who coll ected the leaves on which it was 
discovered. 

Colonies broadly effuse , brown to white with the 
production of conidia , hairy or somewha t vel ve ty. 
Mycelium partly superfic ial, mostly a s s wollen, brown, 
thick-walled, subglobose, up to 5• wide cells; partl y 
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FIGURE 1 . Chaetoblastovhorum ingramii . 
Conidiop hore$ a nd conidia . 
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irunersed as braitching, septate, cy l indrical , smoot h, sub­
hyaline to very pale brown, 1 .5 - 2u wide hyphae. Setae 
s traight , sometimes slig ht l y flexuo us, simple, thick-walled , 
smooth, septate, brown to dark brown, swollen s lightl y a t 
th e ext reme base, attenuating to an obtuse or acute apex, 
sometimes fertile , producing conidia at the apex in the 
same manner as the conidiophores , 140 - ZOO X 4 - Su 
arising from the swollen superficial cells as do the 
co nidiophores. Conidiophores macronematous , mononematous, 
gragarious , aggregated i n loose fasc i cles of up to five 
around a sing le se t a , erect , straight or frequently 
flexuous, simple, smooth, dark brown at the extreme base 
to pale brown at the apex, thick- walled , septate , apex 
breaking open and prol ifer ating per curren tl y forming a 
protruding ferti l e part . Conidiogenous ce lls integrated, 
terminal, hya line , polyblastic , sympodial. Conidia 
so litary , acropleurogenous , c ylindrical, continuous, 
hyaline , thin-walled, smoo th , guttul a t e , apex rounded , base 
t runcate to very slight ly papillate , aggrega ting in a 
white ma ss at the apex of the conidi ophores , 11 - 13 X 
2.5 - 3u. 

On dead leaves of Que rcus nigra L., North America . 

Collection examined : on Q. nigra, Auburn Univer sity 
Forestry Plots, Auburn , Lee Cou nty , Alabama , April 1976, 
E.G . Ingram, BP I, AUA , type. 

This ge nu s is c l osely re l at ed to Blastophorum , based 
on B . truncatum ~1atsushima described from decayed leaves 
of Castanopsis sp., col l ected in Papua-New Guinea 
(Matsushima, 1971). Matsushima (19 75) added a second 
s pecies, B. uniseptatum Matsushima, found on leaves of 
Quercus glauca in Japan . 

The conidia are produced in succession f rom conidio­
genous loci on a th in- walled pro trus ion f rom the r up tured 
apica l cell of the conidiophore in a manner simi l a r to 
that described by Goes (1 96 9) i n Cacumispo r ium capitulatum 
(Corda) Hughe s. 

Chaetoblaatophorum di ffers from Blaatophorum by the 
po ssession of acuminate setae borne, tog e ther with the 
conidiophores , f rom a st r omata-l ike aggr ega t ion of thick­
walled, swoll en, superfic ial hypha! cells. 

Cylindrotrichum oblongiaporum sp. nov. (Fig . 2). 

Coloniae effusae, bru nneae, pilosae . Myc e lium partim 
superficiale, ple rumque in su bs trata immersum. Conidio­
phora mac ron ema t a , mononemata, soli t a ria, erecta, 
simpl icia , recta vel flexuosa, septata , brunnea vel 
pallide brunnea, apicem versus pallidiora, laevia, ex 
basibus bulbosis, 85 - 190 X 4 - 5u . Phia lides i n 
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FIGURE 2. CyZind rotrichum obZong isporum . 
Co nidiop hores and conidia . 
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co nidiophoris i nco rpor atae , t e rmjn ales , cy l indricae . 
Conidia oblonga, utrinque rotunda t a , hya lina , l aevia , 0 - 2 
septata , guttulata, 6 - 7 X 2 .5 - 3v. 

In ligna emo rtuo, Auburn Uni versi t y Forestry Plots, 
Auburn , Lee County, Alabama , April 1976, G. ,_1organ-Jones, 
BP I, ho lotypus. 

Co l onies effuse , brown, hairy . Myce lium partly 
superficial , mos tl y as swo llen, pale brown to brown , thic k ­
wa lled , up to 4 . Su wide hy·phal cells; mostly immersed as 
branched, cylindrical, smooth, septate, subhyali nc t o pale 
brown, 2 - 3 .5~ wid e hyp hae . Conid iopho res macroncmatous, 
mononematous, so lita r y , erect , simp l e, s traight or slightly 
flexuous, sep t ate , proliferati ng pe r currentl y and 
freq uently nodo se, bro wn t o pale brown , paler towa rds the 
a pex, 8 5 - 190 X 4 - 5v, up to 6. 5" wid e a t the nodes, 
attenuating , someti me s s harp ly, t owa r ds the 1.5 - 2~ wid e 
apex which bears a mi nute cellarette, up t o 8 wide at a 
bulbous base. Conidiogenous ce lls monop hialidic , i nte­
grated , terminal. Conidia oblong , round ed at the end s , 
hya li ne , guttulate, smoot h, 0 to 2-septate , 6 - 7 X 2 . 5 -
3v, obliquely borne a t the apex . 

On dead wood; No rth America. 

Col lection exami ned: on dead wood, Auburn University 
Forest r y Plots, Auburn, Le e County, Al abama , April 1976, 
G. Mor ga n-Jones , BPI, AUA, type. 

C. obZongisporum differs from Cyli11droot1•ichum 
oZigospermum (Corda) Bonorden, the type specie s of 
Cylindrotrichum Bonorden , in l acki ng polyphialidic , 
sympodia l co nidioge nou s ce ll s. In r espect of i t s conidio­
ge nou s cells being monophialidic it r esembl es Cylindroo ­
trichum triseptatum Mat sus hima. A thi r d species , 
Cy'Lindrot roicltum pr-oliferum Matsus hima, possesses per ­
currentl y proliferating phialides. The conidia of 
c. obZ.ongisporum are mu ch sho rt er than those of C. pr oZiferum 
and cons id erably shorter than tho se of c. oligospermum a nd 
C. tr•iseptatum . The f ungus on whic h the name Cylindro ­
tPichum tPiseptatum M.B . Ellis i s based is also closely 
similar in respect of ~t s monophialidic conidiogenous ce l ls. 
It s longer , cy lindrical , three-septate conidia se rve t o 
d istingu i sh i t from c . obZo~gisporum howev er. c. tri ­
septatum M.B. Ell is constitutes a l a ter nomenclatural 
homon ym of c. triseptatum t-latsushima. The two f ungi which 
these names are applied to are congeneric but not con­
specific . The conidia of ~latsushima' s fungus a re 
app r eciab ly larger and ha ve a protuberant , narrow , s omewhat 
trunca t e bas e. A new name is therefore requi red for 
c. tPiseptatum M.B. Ellis a nd is he r ein proposed. 
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CyZindrotrichum eZZisii Morgan -Jones nom . nov. 

Cylindrotrichum triseptatum M.B. Ellis, Mor e 
Dematiaceous Hyphomycetes, 470, 1976. 

No n CyZind~otriahum triseptatum Mat sushima, l eones 
~licrofungorum a Matsushima Lectorum, 48, 1975. 
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NOT IC E 

UIA NO~IENCLATURE CmiMITTEE ANNOUNCHIENT AND UtC 2 

Membe r s of the I n ternati onal Mycological Association ' s Nomen· 
clatu r e Committee a r e currently assigned to one or more of 
six s ub commi t tees wrestling with part icul a r probl ems . Anyone 
who wishes to contr ibut e to thei r deliberations may contact 
any me mb e r, or the Secretary of tha t s ubcommittee. For prob ­
lems no t assigned to an exi s ting subc ommit t ee, contact any 
membe r of the Secre t a riat . ~1eet in gs of each subcommittee and 
of the <n•hol e HIA Nomenclature Committee will be he ld during 
the Second Int e r nat ional f.lycological Congress, August 27 t h 
to September 3 , 1977 at the University of South Flo rida, 
Tampa , Florida. All these mee t i ngs a re open to anyone inter ­
ested. A new Secre t a riat to serve unt i l IMC3 wi ll be e l ected 
duri ng tho s e meetings. 
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A NEW SPECIES OF EUPENICILLIUM FROM JAPANESE SOIL 

SHUN-ICHI UDAGAWA AND YOSHIKAZU HORIE 

Nat ional Ins t i tute of Hygi enic Sci ences, Kamiyoga 1-chome, 
Se t aga ya-ku, Tok yo 1 58 , Japan & Research Ins titute t or Cherro­
bi odynamics , Chi ba Univer s ity, Izumi-cho 3- chome , Nara s hino­
shi, Chiba-ken 275, J apan 

During the course o f a 1972 survey of soil ascomycetes, 
a previously undescribed Eupenicillium was encounte red from 
a soil sample collected in Itsuka1ch1 1s copse, one of the 
suburban areas of Tokyo. From a peculiar pattern of orna­
mentation in its ascospores, it is described here as E. 
lineolaturn sp . nov. -

Spec1mens cited are deposited as follows: No. 2776 
(holotype) in the Mycological Herbarium, National Institute 
of Hygienic Sciences (NHL) , Tokyo, Japan, and No. 4536 
(isotype) i n the Mycological Herbarium, Research Institute 
for Chemobi odynamics (I FM) , Chiba Universi ty, Narashino­
shi, Chiba, Japan. 

Eupenicillium lineolatum Udagawa & Horie sp.nov . (Figs. 
l-2) 

Status conidialis: Penicillium lineolatum Udagawa & 
Horie st.nov . 

Coloniae in agaro Czapekii celeriter crescentes, tenues 
et pro maxima parte submersae; cleistothecia plerumque ab­
sentia; in agaro maltose vel agaro farina avenae mixto 
effusae, planae , tenues, granulares, cleistotheciis abunde 
productis, sulphureae ad primulinae; fructificationes coni­
diorum limitatae ; reversum incoloratum vel strarnineum. 

Cleistothecia dispersa vel confluentia, superficialia, 
sulphurea ve l aliquantum flavo-brunnea, globosa vel subglo­
bosa vel plus rninusve elongata, 65-130(-160) vm diam, vul­
go hyphis flavis laxe intricatis circumdata; peridium pri­
ma sclerotioideum, deinde tenue et membranaceum. Asci 
octospori, singuli , terminales et laterales e hyphis asco­
genis oriundi, prime obovoidei vel oblongi, deinde sub­
globosi vel ellipsoidei, 8-11.5 x 6-8 vm, postremo evanes­
centes. Ascosporae hyalinae, subglobosae vel late ellip­
soideae, 3.0-4.0 x (2.5-)3.0-3.5 vm, leves apparentes sed 
sub ' SEM' lineolatae . 

Status con i dialis abundans in agaro cellulosa mixto. 
Conidiophora plerumque ex hyphis repentibus et ramosis 
enata , hyalina, 30-150 x 2.0- 3.0 vm, septata, levia. Peni­
cilli plerumque monoverticillati, sed interdum 1-2-ramos 



494 

12-30 ~m longos gerentes. Phialides ad 8(-10) per verti­
cillum, circa 9-12 x 2.5-3.0 urn, apicem versus angustatae . 
Conidia hyalina, ellipsoidea, (2.5-)3.0-4.0 x 2.0-3.5 11m, 
levia, catenata. 

Typus No . 2776, NHL, isolatus e solo sylvae in Japonia. 
Colonies on czapek agar growing rapidly, thin, consist­

ing of a spreading, submerged vegetative mycelium, with 
scanty growth of aerial hyphae, suggesting some type of 
nutrient deficiency; cleistothecia and conidial structures 
usually lacking. 

Colonies on malt agar or oatmeal agar spreading broad­
ly, plane, thin, with surf ace granular in appearance , 
quickly developing a dense layer of numerous cleistothecia 
which obscured loosely by aerial hyphae, sulphur yellow to 
slightly gree nish yellow (Rayner 25£, 25); conidial struc­
tures limited and not affecting the colony appearance; re­
verse uncolored to straw yellow (Rayner 21 1 d). 

Cleistothecia scattered or confluent in small groups, 
superficial, yellow to somewhat yellowish brown, globose 
to subglobose or slightly elongate, 65-1 30( - 160) ~min 
diam, usually surrounded by a loose envelope of yellow en­
crusted hyphae; peridium at first consisting of sclerotioid 
masses of thick-walled, polygonal cells, becoming thin and 
membranaceous in age. Ascus formation rather quick out­
wards from the center within 10-14 days. Asci 8-spored, 
borne singly as short, terminal and lateral branches from 
ascogenous hyphae , at first obovoid or oblong, then becom­
ing subglobose to ellipsoidal, 8-11.5 x 6-8 IJID , eva_nescent 
at maturity. Ascospores hyaline, subglobose to broadly 
elliptical , 3.0-4.0 x (2.5-)3 . 0-3.5 ~m, with walls super­
ficially smooth but lineolate when viewed with SEM (Fig . 2). 

Conidial structures developed abundantly on cellulose 
agar and cornmeal agar . Conidiophores usually arising 
from tra iling and branching hyphae, hyaline, 30- 150 x 2.0-
3.0 ~m, septate, smooth-walled. Penicilli mostly mono­
verticillate but sometimes showing a few branch or secon­
dary prolongation on the same conidiophore, producing tan­
gled to loosely columnar chains of conidia up to 145-160 
IJ ID in length. Branches, when present , 12-30 urn in length . 
Phialides usually in small clusters up to 8{-10) in number, 
mostly 9- 12 x 2.5-3.0 ~ m. tapering to fairly long conidium­
bearing tips. Conidia hyaline, elliptical , with ends more 
or less pointed , variable in dimensions, (2.5-)3.0-4.0 x 
2.0- 3.5 ~m. smooth-walled. 

At 37 C, growth- rate slightly less than at 25 C, with 
reduced maturation of cleistothecia. 

Holotype - No. 2776, NHL, isolated from soil sample in 
copse near Itsukaichi-machi, Ni shitama- gun, Tokyo, Japan, 
August ll, 1972. Isotype - No. 4536 , IFM. 

Etymology - The epithet, lineolatum, refers to asco­
spore ornamentation. 

This species is characterized by its luxuriant growth 
on usual nutrient agar such as malt and oatmeal, the sul­
phur yellow colonies, the subglobose-broadly elliptical 
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Figure 1 . Eupenicillium lineolatum . A. Asci in clusters. 
B. Part of the wall of a cle~stothecium . c. Ascospores . 
D. Conidia. E. Pe nicilli. 
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ascospores with lineolate surface, and the monoverticilla t e 
penicilli . Although the lineol ate ornamentation of its 
ascospores is quite striking in appearance and makes the 
species readi l y distinguishable, the production of ye llow 
pigmented hyphae in the co l ony aspect is reminiscent of 
that of ~ · abid~anum Stolk (Stolk, 1968 ; Scott , 1 968) or 
even E. ehrl~ch~i (Kl ebahn) Stolk & Scott (S tolk & Scott , 
1967;-Scott, 1968). However, i t differs morphologically 
from the l a tter two species. Pulley- shaped ascospores 
with two equa t oria l c r e sts are never produced in E. lineo-
latum. - -----
-----E. l evitum (Raper & Fennell) Stolk & Scott (1967) is 
also-a s~m~lar species in having subglobose-broadly ellip­
tical ascospores without any indication of an eq uatorial 
furrow or crests . Besides the ascospore ornamentation , it 
dif fe rs from E. lineola tum principally i n the appearance 
and texture of colon1e s on Czapek agar, i t s spa r se conidium 
format ion on cornmeal agar, its larger ascospores, a nd its 
fragmenta ry penicilli. 

From the r esemblance in the general patterns of the 
penic illi, the conidia l state of E. lineolatum s hould be 
placed in the Penicillium decumbens ser1es of the Mono­
verti c i llata (Raper & Thorn, 1949 ). 
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ABSTRACT 

Bolton's status as name - giver is dis ­
cussed, an index pr ovided to his major 
publication, and the consequences of star t ­
ing point change on hi s names explained . 

James Bolton (1758- 1799) , thought to be a teacher of 
art (Ainsworth , 1976) , produced a three - volume publication 
popularly titled 11 An history of fungusses , growing about 
Halifax" (for full bibliographic data, see " Literature 
cited" below). In it , 182 plates , a ll in color , illus­
t ra ted fungi , and apparently were executed e i ther f r om 
Bo l ton's o\'m draNings , or directly on the copper plates 
from fresh materi a l. The series was the sub j ect of 
l ate r taxonomi c commentary (Sar tory & Maire , 1920 *, La 
Planche , 189q ), but very little else has been forthcomi ng 
concerning Bo lton ' s life , associations and impact . 

Hhile tracing fungus epithets to their pre-starting 
point origins , I became intrigued with Bolton's style , 
chiefly based on the index provided by him to his publi­
cation . Although not e xp licit ly stated, a quick l ook at 
his names ( ''nomina tl'ivialia" ) revealed that the great 
majori ty were new , coined by him. A bit mor e invest i gat i ng 
disc losed that his "proto logue" i ncluded o l de r names f or 
the same fungi, discarded by Bo l ton in f avor of name s o f 
his own choos ing . Moreover, several of Bolton ' s names were 
clearly homonymic , bu t Bolton 's citations avoided these 
prior names , and hence Bolton ' s name , with no clues to the 
contrary , must be taken as ne w. For example, Bolton ' s 

*I have seen two citations to this work , one as stated 
after this paper ) taken from t he Krieger catalog of the 
mycological libr ary of H. A. Kelly, the other in my own 
files wr itten on a card as follows: "Sartory & Mair e . 
1919 . ' On Bolton ' s history of fun gu sse s Vol. I & II 
(1788) ,' Paris , E. le Fr amois . " I no l onger know the 
source of this s econd citat ion. 



Agaricus muscarius cannot be confused with the popular 
binomial of Linnaeus, passed on to the starting point 
literature, for Bolton never mentions Linnaeus , and 
avoids reference to this epithet even by Schaeffer. 

The literature cited by Bolton may be divided into 
t wo bodies. Firstly , there is the literature which 
employed phrase names, or polynomials , including the 
works of roticheli, Sterbeeck , Vaillant , early "Flora 
Danica" fascicles, Battarra, etc. Because these names 
are inadmissible , they are not consider ed as names in 
my notes presented below. Secondly , the publications 
of Bulliard and Schaeffer produced the lion's share of 
binomial names cited by Bolton , with later "Flora 
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Danica" fascicles, Batsch , Hoffmann , and a few others 
also cited. But the publi cations by Haller, Curtis, 
Linnaeus, Scopoli , Hudson , Jacquin, Relhan and others are 
either har dly mentioned , or totally ignored . The result 
is a narrow perception of the literature, onto which is 
imposed Bo l ton ' s penchant for coining new names in place 
of old. 

Nevertheless , in almost every instance where Bolton 
knew of other illustrations or descriptions of the "same" 
fungus, a preferred former name is stated and a 
protologue provided . Additional referenc es to authors 
and plates were also mentioned, but without a fungus name, 
more than likely indicating that one name was preferred, 
the others dismissed . 

Dolton 's influence on later literature was sizable. 
Not les s than ~8 Bolton names were adopted specifically in 
1821 (cf. Petersen, l975a, etc . ) and surely other s later . 
Of the names which survived through the starting point, 
not less than 39 must be considered superfluous to names 
already in the li t erature , considered synonymous by Bolton 
himself. With the chance that the starting point for 
Fungi ca.eteri may presently be changed to 1753 (ppecies 
p'lantaJ'Uin of Linnaeus) , all 39 would be replaced by prior 
names, instead of surviving in their validated post­
starting point state. 

The text which accompanied the plates was often nearly 
irrelevant for descriptive pur poses , instead narrating 
the location and name of the collector , and other non­
morphological data. Whether or not the text can serve as 
"valid" description must be taken on an individual basis, 
presumably by modern monographers , but such considerations 
present additional problems to the proponents of early 
starting point. The text pages were not numbered, but the 
sequence of pagination and numbers of fungi strictly adhere 
to the sequence and contents of the plates , so the 
description is most popularly stated as, eg. "Plate ~0 + 
accompanying text," or even as "p . ~0, pl. 40 . 11 The latter 
can be accepted , for the introductory pages are separately 
paginated and render the total pagination in phase with the 
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plates . Plates are cited be l ow for accuracy only . 

The information supplied in the index below is as 
follows . Firstly, the "nomen triviale• used by Bo l ton is at 
t he left hand, alphabetical l y by genus; se condly, the plate 
number (and therefore page number) on which that fungus 
appears; thirdly , the origin of Bolton ' s epithet . New 
species are of two sorts: a) apparently truly new species, 
designated as sp. nov . ; and b) new names for organisms 
with pri or but inadmissible (polynomial) names, designated 
"sp. nov.'' The designat ion nom . nov . indicates the 
Bolton ' s name supplants a prior, admissible name . When 
Bo~ton's epithet was adopted in 1821 by a validating 
author(s) , a separate note appears after the index itself. 
When Bolton himself directs the reader to a prior identical 
name , the original reference to that name is supplied, and 
when, in fact, the name originated even earlier , the true 
origin is indicated by one or more arrows. Literature 
abbreviations may be found in Petersen (1975a, etc . ) . 
Finally, when Bolton ignores reference to obviously 
homonymic prior names , the complete reference is given as 
"nom . nov . (non Sch 4: 68)" indicating Schaeffer ' s prior 
use of an identical name before Bolton. 

The notes are keyed within the index, and provide the 
following data: a) the 1821 author who adopted Bo~ton 's 
epithet (eg . G: 634 = Gray, p. 634 : abbreviations from 
Petersen , 1975a); b) the prior name of choice cited by 
Bolton , and its true origi n (eg. A. seesiZie BH: 383 = 
Agm'>icus sessilis is earlier admissible name of choice cited 
by Bolton himself , originated by Bulllard , p. 383). 



Epithet 

acr1s 
a dscendens 
albus 
a lumnus 
amethyst1nus 
androsaceus 
annu l atus 
aquosus 
atro-albus 
atro- rufus 
betulin us 
bulbosus 
caeruleus 
campanu1atus 
campestr1s 
candidus 
carnosus 
castaneus 
cespitos us 
chanterellus 
c1l1ar1s 
ci nctulus 
c innamomeus 
clavus 
clypiatus 
concinnus 
confert1s 
congregatus 
coriaceus 

INDEX TO BOLTON ' S "HI STORY OF FUNGUSSES. " 

Plate no . 

60 
55 
153 
155 
63 
32 
23 
7l 
137 
51 
72 
147 
12 
31 
45 
39 
146 
10 
41 
62 
53 
152 
150 
39 
57 
15 
18 
140 
15 8 

Origin 

AGARICUS 

nom. nov . 
nom . nov . 
nom. nov . (non Sch 4: 68) 
nom. nov. 
nom . nov. (non HFA: 612) 
Sch 4: 60 LSP : 117 6 
nom . nov. 
"sp . nov . " (non "BH: 470") 
sp . nov . 
Sch 4: 58 
nom . nov. (non LSpP1: 1645) 
nom. nov. (non Sch 4 : 61 ) 
"sp . nov . " 
nom. nov. (non Sch 4: 28 ~ LSP : 1175) 
Sch 4: 16 - Seep : 425 ~ LSP : 1173 
nom. nov. (non Sch 4: 54/ BEFC 1 : 133 ) 
nom. nov . 
nom. nov . (non BH : 658) 
nom . nov. 
BH: 505 -- LSP: 1171 "chantare11us " 
nom. nov . 
nom. nov. 
nom. nov . (non LSP : 1173 ) 
BH: 541- Sch 4: 26 - LSP: 1175 
nom. nov . (non LSP : 1174) 
nom . nov . 
nom . nov. 
nom. nov. 
BH: 373 

llotes 

2 
3 

1 

"' 0 
~ 



~ 

8 cornucop1o1des nom. nov 5 0 
N cristatus 7 nom. nov. 6 

croceus 51 fig. 2 "nom . nov." 7 
cuspidatus 66 fig. 2 nom. nov. 8 
cyathoides 1~5 "BH" nom . nov. 9 
cyaneus 1~3 BH: 6~1 
deliciosus 9 nom. nov. (non Sch ~: 7 ~ Scop: ~51) 
dent1cu1atus 4 nom. nov. 10 
domest1cus 26 nom. nov . 11 
durus 67 fig . 1 nom. nov. 
eburneus ~ fig. 2 BH: 524 
e las ticus 16 nom. nov . 
e1ephantinus <?8 nom. nov . 12 
equestr1s 65 nom. nov. (non LSpP1: 1642) 
ext1nctor1us 24 BH: 408 
farinaceus 6~ nom. nov. (non HFA: 616) 13 
f ascicu1ar1s 29 nom. nov. 14 
fimbriatus 61 nom. nov. 15 
f1m1tar1us 4~ nom. nov. 
fissus 35 nom . nov. 
flabelliformis 157 Sch 4: 20 
flabellatus 72 nom. nov. 16 
flavidus 14 9 Sch 4: 17 
Clavus 56 nom. nov. 
fusco-pallidus 136 "sp. nov. 11 

i nfundibulifor mis 34 nom. nov. (non Sch 4: 49) 17 
i nteger 1 nom. nov . (non LSP: 1171) 
irregulari s 13 nom. nov. 
l ace rat us 68 nom . nov . 
1act1 flu us 3 Sch 4: 3 - LSP: 1172 
1ar1c1nus 19 nom. nov. 
late ralls 71 sp. nov. (non Sch 4: 31) 
latus 2 nom. nov. 
1ur1dus 25 nom. nov. (non Sch 4: 30) 
1uteo- a1bus 38 fig. 1 nom. nov . (as "lateo-albus") 18 



luteus 50 sp . nov. (non HFA: 611) 
mammas us 69 nom. nov. (non LSP: 117~) 
melleus 1~1 nom. nov . (non Sch ~; 20) 
membranaceus 11 nom. nov. 
moll is ~0 nom. nov. (non Sch ~; ~9) 
muscarius 27 nom. nov. (non Sch ~; 13 --- LSP: 1172) 
myodes 139 Sch ~; 69 
nob111s ~6 nom. nov. 
nuceus 70 nom. nov. 
oblectus 1~2 nom. nov. 19 
oreades 151 nom. nov. 20 
peronatus 58 nom. nov. 21 
piperatus 21 BH: 601 
planus 72 fig. 3 nom. nov. 
plumosus 33 11 Sp. nov. 11 

poli tus 30 nom. nov . 
pompatus 5 nom. nov. 
procerus 37 nom. nov, (non Sch ~; 12 - scop : 418) 
pseudo-clypiatus 154 sp. nov. 
pseudo-cinnamoneus 22 nom. nov . 
pullatus 20 nom. nov. 22 
pu1v1natus 49 nom. nov. 
purpureus 41B nom. nov. (non Sch ~; 67) 
quercinus 73 Sch 4: 57 - Scop: 459 
radiatus 39C nom. nov. 
ramosoradia tus 148 "sp. nov. " 
repandus 6 nom. nov. (non BH: 586) 
rigidus 43 nom. nov. 
rube us 36 nom. nov. 
serratus 14 nom. nov. 
sordidus 59 Dick 1: 16 
striatus 54 nom. nov . (non Sch ~; 18/BH; 433) 
tomentosus 156 BH: ~02 
tort111s ~1A nom . nov. 23 "' trilobus 38 nom. nov. 0 

"' 



"' umbe1liferus 39A Sch 4: 73 ..___ LSP: 1175 0 

umbilicatus 17 Sch 4: 46 - Scop: 431 
ve1utipes 135 nom. nov. (non CFL 4: pl. 70) 24 
vernalis 48 nom. nov. 
verrucosus 47 nom. nov. 
v111osus 42 nom . nov. 
v1o 1aceus 52 Sch 4: 3 - LSP: 1173 
zonarius 144 nom. nov. 26 

BOLETUS 

alb us 78 nom. nov. (non Sch 4: 92) 
annularius 169 BH: 316 
auriformis 82 nom . nov. (et comb. nov.) 
betu11nus 160 BH: 348 -- GSN: 1436 
bovinus 85 nom. nov. (non LSP: 1178) 
ca1ceo1us 168 BH: 338 
e1egans 76 nom. nov. 
hepaticus 79 11 BH: 314" ~ Sch 4: 82 
heteroclitus 164 nom. nov. 27 
hispidus 161 BH: 351 
igniarius 80 BH: 361 --- LSP : 1176 
lacrymans 167 fig . 1 WJ 1: 111 
1atera lis 83 nom. nov. 28 
1uteus 84 nom . nov. (non LSP: 1177) 
medulla-pan1s 167 fig. 2 WJ 1: 141 
obliquus 74 sp . nov. 
procerus 86 nom. nov. 
proteus 166 nom . nov. 
rangiferinus 138 "Blacks. Spec. Bot. pl. 1" 
resupinatus 165 sp. nov . 
squamosus 77 nom. nov. (non HFA: 626) 
suberosus 162 BH: 354 



substrictus 17 0 sp . nov. 
subtomentosus 87 nom . nov. (non LSpP1: 1647) 
tenax 75 nom. nov. 
unicolor 163 BH : 365 
versicolor 81 Sch 4: 88 --- LSP : 1176 

CLATHRUS 2 9 

de nudatus 93 fig. 2 nom . nov. 
flavus 93 fig . 4 nom . nov . 
ful vus 93 fig. 3 nom. nov. 
nudus 93 fig . 1 nom . nov. 
olivaceus 94 f ig. 2 nom. nov . 
sphaerocephalus 94 fig. 1 "sp. nov . 11 

turbinatus 94 f ig. 3 nom . nov. 

CLAVARIA 

cora11oides 113 BH: 201 - LSP: 1182 
e l egans 115 nom. nov. 35 
fastigiata 11~ fig. 2 11 BH: 203 t " ~ LSp P1 : 1652 
gracili s 111 sp . nov . 
gyrans 112 fig . 1 nom. nov. (non BEFC 1: 235) 
muscoides 114 BH: 203 ~ LSP : 1183 
ophiog1ossoides 111 fig. 2 Sch 4 : 123 ~ LSP: 1182 
pisti11aris 110 Sch 4: 115 ~ LSP: 1182 

IELVELLA 

agari ciformia 98 fi g . 1 sp. nov. 
a urea 98 fi g . 2 sp. nov. (non Re1h: 124 4) 
carti1aginea 101 nom . nov. 30 

"' caryophy llaea 173 Sch 4: 115/ BH : 284 (Auricularia ) 0 

"' 



"' 0 

coccinea 100 Sch 4: 100/ BH : 269 (Peziza) "' 
feritoria 97 nom . nov . 
fibu1aeformia 176 sp . nov. 
hispida 96 Sch 4: 108 (non HFA: 635) 
membranacea 177 nom. nov. 
mesenterica 172 nom . nov. (non Sch 4: 108) 31 
mitre 95 Sch 4: 105 - LSP: 1180 
nicotiana 174 sp. nov. 
sarcoides 101 nom. nov. (non Dick 1 : 21) 
vesciculosa 175 BH: 270 

HYDNUM 

aurisca1pium 90 Sch 4: 96 --- LSP: 1178 
imbr icatum 88 "sp. nov." (non LSP: 1178) 
minimum 171 sp. nov. 
repandum 89 BH : 311 --- LSP: 1647 

L:tCOPERDON
36 

bovista 117 BH: 154 
cervinum 116 nom. nov . 
epldendrum 119 fig. 1 BH: 145 
g1obosum 118 "sp . nov. 11 

gossypinum 178 nom. nov . 
stellatum 179 BH: 160 

Mil COR 

botryt1s 132 fig . 3 nom. nov. 
cespitosus 132 fig. 2 nom. nov. 



lycogalus 133 fig. 2 nom. nov. 
mucedo 132 fig . l nom. nov. (non LSP: 1185) 
roridua 132 fig. q nom . nov. 
s ep t i c us l3q nom . nov. 
urceolatus 1 33 fig. l Dick l : 25 

PEZIZA 

auricula 107 nom. nov. (non Elvela N Sch q: 1 03 - LSP : 1157) 
coccinea 10q nom . nov. (non Elve1a rv Sch q: 100) 
coerulia 108 fig. 2 nom. nov. 32 
cornucopioides 8 BH : 291 LSP: 11 81 
fuse a 109 fig. 2 sp. nov . 
inflecta 106 fig . 2 nom. nov. 33 
1ent1fera 102 fig. 1 nom. nov . ( non BH : 166) 
ochro l euca 105 fig. 1 nom. no v. (non E1vela "' Sch q, 109) 34 
scutellata 108 fig. 1 nom. nov. (non Elve1a .--, Sch 4: 10l"E- LSP : 1651) 
striata 102 fig. 2 BH: 166 (Nidularia) 
tuba 106 fig. 1 "sp. nov ... 
undu1ata 105 fig . 2 nom. nov. 
viridis 109 fig. 1 11 BH: 252t" 

PHALWS 

esculent us 91 Sch 4 : 135 - LSP : 1178 
impudicus 92 Sch 4: 134...- LSP : 1179 

SPHAERIA 

agariciformia 130 11 sp. nov." 
bomb ardica 122 nom . nov. (non BEPC 1: 27 1 ) 

"' 0 ... 



V1 

brassicae 119 (as 199) "G1eichen Supp1. t . 
0 

6" (Dick 1: 23) 00 

concentrica 180 "sp. nov." 
digitata 129 BH: 192 ~ LSpP1: 1652 (C1avaria) 
depressa 122 nom. nov. 37 
fo1iacea 131 nom. nov . 
g1auca 121 nom. nov. 
maxima 181 nom. nov. 
militaris 128 "sp. nov." (non LSP: 1182, C1avaria) 
miniata 127 nom. nov. 
mori 120 nom. nov. (non Re1S 2: 31) 
obducta 125 nom . nov. 
pert usa 126 "Di11[wyn] muse. t. 18, fig. 9" 
riccioidea 182 sp. nov. 
rugosa 123 fig. 2 sp. nov. 
sanguine a 1? 1 fig. 1 nom. nov. 38 
su1cata 124 sp. nov. 
truncata 127 fig. 2 nom. nov. 
tubercu1osa 123 fig. 1 "Di11[wyn] muse. t. 18, fig. 7" 
Viridis 121 fig. 2 sp. nov. 
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NOTES ON THE INDEX 

1. Fr: 65 - new name for A. spadiceus Sch 4: 27. 
2. G: 633 (Coprinus) - new name for A. atromentarius 

BH: 1113. 
3. P: 229 - new name for A. leoninus Sch 4: 21. 
4. G: 631 (Prunulus) - new name for A. digitaliformis 

BH: 435. 
5. P: 189 - new name for A. mutabilis Sch 4 : 6 

Scop: 440. 
6. Fr: 22 - new name for A. sylvaticus Sch 4: 62. 
1 . P: 197 - new name for A. ochraceus BH: 644 (cited as 

11 o craceus 11 by Bolton). 
8. G: 631 (Prunulusgrac1lis var . rv) - new name for A. 

f orami nulosus BH: 460. 
9. G: 614 (Omphalia ) - although there is an apparant 

prior name, Bolton miscited it . 
10. G: 630 (Prunulus) - new name for A. amethysteus BH: 

559 (cited as "amethyst inus" by Bolton). 
11. Fr: 311 - new name for A. fuscescens Sch 4: 10. 
12. P: 203 , H: 20 - new name for A. cinerascens BH: 598. 
13. P: 214 , H: 22 - new name for A. fasciatus Sch 4: 53. 
14 . Fr: 288 - new name for A. pulverulentus BH: 478+. 
15. Fr: 94 - new name for A. 1nfundibuliform1s BH: 510 . 
16 . P: 239 - new name for A. sessilis BH: 383. 
17 . P: 393 - although there is a prior name, Bolton mis -

c1ted 1t. 
18. P: 238 - new name for A. pumilis BH: 452 . 
19 . G: 634 (Coprinus) -new name for A. fugax Sch 4: 30 . 
20. Fr: 127 - new name fo r A. pseudo-mouceron BH: 578. 
21. Fr: 126 - new name for A. alliaceus BH: 551 . 
22 . G: 634 (Coprinus cinereus [ var . )~) - new name for 

A. cinereus BH: 398+. 
23. G: 613 - new name for A. truncorum Sch 4: 4 

Seep: 426. 
24 . Fr: 119- new name for A. nigripes BH : 476 . 
25 . G: 617 - new name for A. tubaeformis Sch 4: 65. 
26 . G: 624 - new name for A. deliciosus Sch 4: 7 

Scop: 451. 
27. P: 244 , G: 640 - new name for B. aurantius Sch 4: 79. 
28. P: 437 , M: 43 , N&B: 336 - new name for B. 

nummularius BH: 335. 
29. Starting date not considered as 1821: no data for 

validation in thi s genus. 
30. G: 664 (Patellaria) - the improbable pr i or name cited 

by Bolton is Lycoperdon papillatum Sch 4: 127. 
31 . Schl: 60 (Thelephora) - new name for Auricularia 

tremel1oides BH: 278. 
32. G: 665 - new name for P. stercoraria BH: 256. 
33 . P: 458 - new name for P. coronata BH: 251 . 
34. P: 458- new name for P. coriacea BH: 258. 
35 . P: 269 (C1avar1a coralloides var.~ - new name for 

C. rugosa BH: 206. 
36. Because the starting date for this genus is not 1821, 

I have no data on validation of these names. 
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37 . 

38. 

P: 490, G: 515 (Peripherostoma) - new name for 
Variolaria punctata BH : 185. 
LD 22: 386 , Schl: 59, M: 145 , P: 279 , G: 526 - new 
name for Hypoxy lon phoenicium BH: 171 . 
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l·lycotaxon (in preparati on) . 

Sartory , A. & L. Maire. 1920 . Interpretation des planches 
de J. Bolton on histor y of fungusses, Vol. I et II 
(17 88). 116 p. Sain t - Nicholas- de- Port. 
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ASCOSPORE GUTTU LATION I N TRICHOPHAEOPSIS BICUSPIS 
AND I N ITS SUBSP EC IES, TRICHOPHAEA EGUTTULISPORA 

RICHARD P . KORF 
Plant PathoZogy Herbarium, CorneZZ University 

Ithaca , New York 14853 

The presence of one or more r efractive guttul es in asco­
spores, consis t i ng of an ol eaginous material that absorbs oil 
s tains such as Sudan IV , is not uncommon i n operculate disco­
mycetes. The genus Trichophaea was erect ed by Boud ier (1 885) 
for certain se tose operculate discomyce t es with ascospor es 
containing one or two such ol eaginous guttules. In the same 
publication Boudier er ected Tricharia for s imilar species 
~<ith eguttulate ascospore s (that name being a later homonym, 
i t has now been replaced by Tricharina Eckbl.). Gamundi 
(1966) synonymi zed the two genera and transferred both of the 
species mentioned by Boudier ~;h en he er ec ted Tricharia to 
Trichophaea, having concluded that ascospore guttulation was 
not an acceptable generic character in this group. Ot her 
authors (Dennis, 1968; Eckb l ad, 1968; Le Gal, 1969; Kerf, 
1972, 1973; Rifai , 1968; Svrcek, 1974) have fail ed to follow 
Gamund"i ' s lead, and all accept both genera. The apothecia of 
speci es assignab le to Tricharina appear to be much softer and 
have th inner-walled, paler, and more pointed hairs than spe­
cies ass ignable to Trichophaea . 

One species placed by Boudier (1886, 1907) i n Tricho­
phaea, T. bicuspis (Boud.) Boud . , differs in many char acters 
from other species placed there , especially in the pecul iar 
excipulum composed of vertical r ows of cell s which are hori­
zonta ll y broader than t a ll , and in the long, thick-wal l ed 
setae with (usually) a pronounced basal prong. Some indica­
tion of guttule-like, but non-oleaginous, inclusions can be 
seen in some ascospores, their prominence varying greatly 
from col l ection to collection. The inclusions ar e certainl y 
unlike those seen in other species of Trichophaea, as already 
noted by Boudier (1886) and by Grelet (1939) . The i nclusions 
do not take Sudan IV dye , and appear resinous rather than 
oleaginous, recalling the refringent matur e spores of Fima-
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ria. Korf and Erb (1972) erected the genus Trichophaeopsis 
for this anomalous species, pointin_g out that in addition to 
resinous inclusions, there may also occur gas vacuoles (de 
Bary bubbles) in some spores in some collections (FIG. 1). 
Boudier's own difficulty in reconciling the inclusions in the 
ascospores of this species ~<it.h the oil guttules of TI-icho­
phaea is attested by the packet label of a presumed paratype 
specimen in his herbarium, where he terms it Triaharia bicus­
pis, as reported by Kanouse (1958). 

FIGS. 1, 2. Ascospores, x 1000. 1. Triahophaeopsis bicuspis 
subsp. bicuspis, immature and mature ascospores, each with 
two resinous inclusions; one mature ascospore with one such 
inclusion, an angular, refractive body, and a de Bary bubble. 
(Daams, 5.xi.l947, R.P.K. 1532). 2. T. bicuspis subsp. egut­
tuZispora, three ascospores, each with a single resinous in­
clusion. (Gamundi, LPS 36891, holotype). 

Gamund1 (1973) described and fully illustrated Triaho­
phaea eguttulispora Gamund1 from Tierra del Fuego (the de­
scription and illustrations, at a slightly greater magnifi­
cation, were repeated in her more recent treatment [Gamundi, 
1975]). She ·considered her species close toT. bicuspis, and 
did not accept the genus Trichophaeopsis . Her choice of an 
epithet was based on her decision that the ascospores of her 
species are devoid of guttules, whereas those of T. biauspis 
are biguttulate. My examination of the holotype specimen of 
Trichophaea eguttulispora (LPS 36891) confirms the excellence 
of her description and illustrations. In one respect, how­
ever , my findings are at variance with hers . While mounts in 
Melzer ' s Reagent or in lactic acid cotton blue do not readily 
display any internal guttulation, mounts in KOH-phloxine-gly­
cerine (FIG. 2) show that the mature ascospores have a large, 
non-oleaginous, somewhat resinous appearing inclusion which 
fails to stain with phloxine . It is just the Kind of mater­
ial that puzzled Boudier (1886), Grelet (1939), and Korf and 
Erb (1972) in T. bicuspis , where it is usually found as two 
inclusions (FIG. 1) if distinguishable at all. Had Gamundi 
examined typical T. biauspis, I am convinced she would have 
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FIG. 3. Known distribution (from specimens examined by the 
author) of Trichophaeopsis bicuspis. * = T. bicuspis subsp. 
bicuspis. * = T. bicuspis subsp. eguttuUspo:ra. 

concluded that its spores were also eguttulate, just as did 
Kanouse (195 8) . 

~1y earlier studies of Trichophaeopsis bicuspis (Kanouse, 
1958, p. 138; Korf and Erb, 1972) have led me to doubt some 
of the characters stressed by Gamundi in distinguishing her 
species. The shorter asci (170-200 ~ vs . 250-280 ~m) re­
corded by Gamundi for her species seems a very unsuitable 
character for this group, for I find great variation among 
collections . Hymenial color may be a better character, but 
is useless in dried specimens. In the only specimens I have 
personally collected, the hymenium was the bluish-gray de­
scribed for T. bicuspis. Trichophaea eguttuLispo:ra differs 
in having the fresh hymenium "ochroleuco vel pallide avellan­
eo." The third character she emphasized, eguttulate vs . bi­
guttulate ascospores, is shown to be rather one of a single, 
non-oleaginous inclusion vs . usually two such inclusions. 

Gamundi for the first time noted and illustrated faintly 
punctate ascospores in her material in iodine mounts. I am 
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able to confirm thi s also in typical T. bicuspis . In all 
coll ections of both taxa the ascospores have a double wa l l, 
the outer layer (per ispore) yellowish i n KOH-phloxine- gl ycer­
ine mounts , and dist i nctly cyanoph i l i c i n cotton blue mount s . 
The punctations on the wall appear to be in the inner wall 
layer . 

So many of the features of the two fungi are so s imilar 
tha t I am forced to consider them as r epresenting a single 
species. Since I f ind no evidence of the young or mature 
spor es of the Tierra del Fuego material having more than one 
inclusion, I am prepared to accept i t as a geographi ca l race, 
dis tinct in this respect f rom the European and North American 
Trichophaeopsis bicuspi s subsp. bicuspis (the distribut i on so 
f ar as known to me from specimens is shown i n FIG. 3) . 

TRICHOPHAEOPSIS BICUSPIS (Boudier ) Korf & Erb, subsp . 
EGUTTUL ISPORA (Gam undi ) Korf, comb . & stat . nov. 

- Trichophaea egut tuLispora Gamundi , Bo l. Soc . Argent. 
Bot. 15 : 85. 1973. 

Ackn owledgement s: I wish to t hank Ora. Gamundl. and the staff at LPS 
(L.a Pl ata) for the l oan of t he type specimen of Tl'ichophaoa eguttu.lisporoa 
and Linda M. Kohn for he l pful commen t s on t he manuscript. Tcchnicnl as­
sistance of Susan C. Gruff and financia l assistance of National Science 
Foundat ion Grant DEB75-23557 are a l so deep l y appreciated. 
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A ~II SCONC EPTION !N REGARD TO DASYSCYPHUS AND DASYSCYPHA 

RICHARD P. KOR F 

Pl-an t Pathology HePbaPiwrt, Cornel.l U1live1•sity, Tthaca , NY 14853 

Things are nowhere near as bleak for the citation of 
species of Dasyscyphus as Holm' s (1976) r ecent anal y~is im­
plies. He correctly noted that when I (Kor f , 1954) di scover­
ed that Dasysayph us 1821, a long-neg l ected po5t- s t ar ting­
point name, had to be adopted for s pecies usually assigned to 
the large genus Dasyscypha 1870 (o r to Lac hnum 1871), T be­
lieved that " Dasyscypha Fuckel [1870] shou ld be considered 
merely a n orthographic variant [of Dasyscyp hus Gray 1821), 
and combinations using either spe lling should be considered 
valid, thus avoiding wholesale name cha nges." 

Though nearly all recent authors have now adopted Dasy ­
scyphus instead of Dasyscyp ha, Holm finds my opinion "hardl y 
tenable." His analysis is that Dasyscyphus Gray 1821 was 
lectotypified by Korf (1954) with D. virgineus . Dasyscypha 
Fucke l 1870 was, according to him, first lectotypi fi ed by 
Cl ements and Shear (1931) with Dasyscypha cerinea . There 
appear to him to be two solutions, either one of \"hich results 
in c haos. 

Holm's OPTlON ONE: Treat th ese as or thographic variant s, 
as I had proposed. They then become homonyms !presumably be­
ca use the y a r e based on different (lecto)types (Art. 64, 
Note) !, and Dasyscypha 1870 becomes a validly published but 
illegitimate gene r ic name. All epithets published under this 
generic name are themselves il l egitimate, and moreoever he 
states that they could not be trans fe rred to Dasyscyphus (his 
example: Dasyscyphus ce~in e us cannot be proposed for Dasyscy ­
pha ce Pin ea since it would be an illegitimate later homonym of 
the already illegitimate Da s yscypha cerinea). Presumably 
wholesale creation of new name s (epithets) would be required . 

Holm's OPT10N TWO : Consider Dasyscyphus and Dasyscypha to 
be different names , not mere orthographic variants. This 
would make it possible to transfer every epithet from Dasyscy ­
pha (a legitimate name, and later synonym) to Dasyscyphus. 
The dire resu l t would be, of course, wholly new aut hor cita· 
tions for each such transfer. 

Holm's MISCONCEPTION lies in his belief that Da syocypha 
Fuckel 1870 i s a correct author citation. Holm s t ates t ha t 
the name "was validly published wi thout any reference t o pre­
vious author s such as Fries' Peziza tribus Dasyscyphae ~ and 
must be considered as a new generic name judged on its 0\"n 
merits ." I take se rious issue with that conclusion, and be-
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lieve that Holm's view will not stand scrutiny. When Fuckel 
(1870) erected Dasyscypha he included 7 species. Two of these 
were Fuckel ' s own taxa, with no bearing on any previous use of 
the generic name. But the first 5 s pecies he lists , inclusive 
of 2 varieties and 1 s ubspecies, all appear in Fries's Sy e tema 
myeologicum (1822) in that exact tribus Dasyscyphae. While it 
is true that Fuckel ascribed the generic name to himself , one 
cannot ignore the very clear, t hough indirect, refe rence to 
Frie s ' s tribe demo nstra ted by his c itation of those pages of 
the Systema in three separat e entries; even the formula "PEZr­
ZA Lachnea Dasyac ." heads each page pair whe ·re the 7 s peci­
fic and infraspecific epithets appear in the Systema . Authors 
other t han Holm have ha d lit tle difficulty in interpreta tion 
of what Fuckel did and intended to do: they nearly universa lly 
cite the ge nus eithe r as Da syscypha Fr . , or as Dasyscypha 
( Fr.) Fuckel, but not as Dasyscypha Fuckel. Even the authors 
Holm c l a im s lectotypif ied the ge neric name so cite i t. 

If, as I hold, the generic name cannot be Dasyscy pha 
Fuckel , we need to concern ourselves l-l' ith how to cite it cor· 
rec tly. Clearly Fucke l knew of, and adopted, Frie s ' s (1822) 
tribe name, whic h he raised to generic rank. But is Fries 
t he author of Dasyacyphae ? The evidence is c l ear: Fries also 
adopted it from an earlier author, Nees von Esenbe ck (1817), 
as can be seen by his unequivoca l refere nce to Nee s's publi· 
cation of Dasyscyplli (Fries, Syst. mycol. 2(1): 77. 18 22). 
Thi s is, of course, the same Peaiza ' familia' Dasysayph i Nees 
which Gray (1821) had also elevated to generic rank, using 
the ma sculine gender and spelling Dasyscyp hu a (Nees's Dasyscy ­
phi would appear to be masculine plural) . 

Since Das yacyp hus (Nees : Fr.) ex Gray 1821 and Dasyscy­
pha (Nees : Fr. ex Gray) Fucke l are both based on the same 
taxon, they n ecessa~ity have the same type, and are mere l y 
orthographic (spelling) variants. Dasyscypha is not an ille· 
gitimate later homonym, but an orthographic variant, a differ ­
ent spe ll i ng because of a c hoice in gender. No names are made 
illegitimate, and no transfers or new author citations need 
be invoked. The dire re sult s from both of Holm' s options 
have evaporated. Correction of gend er from feminine to mascu­
line (where needed) i s a ll that i s required . And Holm's 
suggestion that "the status of Dasyscyp ha as an orthographic 
variant or not s hould be settled by an appropriate authority 
such as the Special Commit tee for Fungi and Lichens' ' proves 
wholly unnecessary . 

Literature cited: CLE~IENTS, F.E. & C.L . SHEAR. 1931. The Ceneru of Fun­
gi. [vi) + 496 p. , 58 pl . New York. - FRIES, E.M. 1822. Systema. mycologi­
cwn 2(1): 1-274 . Lundac . - FUCKEL. L. 1870. Symbolac myco logicae. Jahrb. 
Nassauischen Vereins Naturk. 23·24: 1·459, 6 pl. (repr int erroneously 
dat ed 1869). - GRAY, S.F. 1821. A Naturol Arrangement of Briti sh Plants 
1: 1-824. London. - UOL~I, L. 1976. Some notes on di scomycete nomencla­
t ure . Trans . Brit. Mycol. Soc. 67: 333·334. - KORF, R.P . 1954 . Oiscomy­
cctcae cxsiccatae, Fasc. 1. Mycologia 46: 837-841. - NEES (VON ESENBECK). 
C. G. 1817 . Das System dero Pil2e und Sciuiiinme . Ein Vo~such. Uebe~blick des 
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NONENCLATURAL NOTES . X. 

TYPIFICATION OF RUTSTROE~IIA: A REBUTTAL 

RICHARD P. KORF 

Plant Patho logy Herbaroiwn, Cortr~e 'LL University.~ I t haca, NY 14853 

AND 

K. P. !RJ~IDNT 

New :torok Botcmica l Ga:Pden, Bronx~ NY 10458 

Holm (1976) has recently challenged the nomenc latural 
typification of three genera of inoperculate Discomycetes, 
Daaysay pha , He l o t i um, an d RutstPoemia . h'ith r egard to thi s 
l as t, we comple te l y disag r ee with hi s gene r a l comment s tha t 
11 an analysis of the case reveals that none of t hese species 
[ curr e nt ~y being used as the type] seems eligible as a lecto­
t ype ,11 and that th e r e has been a n "abortive a t temp t to t ypify 
th e ge neric name by R. butga ri oides .'' 

Although not s pecifical l y s tated we assume th a t Holm r e­
fers to t he well-documented case made by Honey (19 28) f or 
l ecto t ypifica tion of Ruts troemi a Karst. by R. bulgari oi de s 
(Rab.) Karst. which has been accepte d and defe nde d by Dumont 
and Korf (1971). A second typific ation of the ge neric name 
wa s made by Clements and Shea r (1931), who chose R. firma 
(Pers. ex Gray) Ka rs t . This t ypification was accepted and 
further elaborated upon by llhite (1941) in his monogr aph of 
Ruts t r oem i a . 

Ru tstroomia was ori ginally des cribed by Karste n (18 71) 
for 7 species, but he (Karsten, 1885) l a ter abandoned the 
generic name an d distributed 6 of the original 7 spec ies in 
4 genera ( Chl o rospleni um~ Scl e r o t i ni a , He l otium , and Cibori a). 
The seventh s pecies , R. amentac aa (Balb.) Karst. , was not in · 
eluded, " apparentl y by oversight" according to Holm . It i s 
t h is ove rsi ght species "'-'hich Holm has selected as the one 
species avai l ab l e as a possible lectotype , thus making Rut­
s troemia a taxonomic synonym of Cibo r i a Fckl . 1870 . Holm has 
also concluded t hat 3 of the original 7 original species, R. 
mac ile nta Karst., R. f irma , and R. bu lgarioi de a, "are more 
or l ess disqualified f rom consideration for lectotypifica­
tion.'' It thus appea r s that his only justi f ication, although 
not s pecifica lly sta t ed, fo r th e se l ec t i on of R. ame ntacea is 
based upon th e "re sidual method" (International Code of Botan ­
ica l No men c l a ture: Guide for the De termination of Types, para­
grap h e) . 

h'e cannot agree \.,rith Holm that "more or l ess disquali ­
fied from cons ideration for l ec totypifica tion" i s disqualifi­
cation! A type specie s is, we are ins tructed by the Code, 
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not taxonomically typical, bu t merely that e lement with which 
the name is nomenc laturally bound. True, Karsten did abandon 
his generic name 14 years after he erected it. But the name 
must be typified , and the Code (Art. 8) forces us t o follow 
the first l ectotypification unl ess certain problems arise. 
We cannot now accept still a third lec totype, R. amentacea , 
using the residual method when previously desig nated types 
(two!) exist . The residual method is for the designation of 
t ypes of names that do not have previous l ectotypification(s). 

We have already di scussed at length (Dumont and Korf, 
197 1) why we feel compelled to accept Honey's (1928) designa­
tion of R. bul.ga r ioidea. We do not believe that it can be 
proved that Honey used onl.y the "simple first species rule" 
that Holm c laims to have been t he basis of hi s cho ice. We 
have poin ted out in that paper tha t Honey weighed other e l e­
ment s in making his l ectotypi fications, and that therefore 
the c hoice may not be s uperce ded under Ar ticle 8 of the Code 
under the rubric of a choice "made arbitrarily." Honey' s 
typification was in no way 11 abortive." 

Holm apparently overlooked or at least did not discuss 
t he t ypifica t ion of Rutstroemia by Clements and Shear (1931) 
with R. firma~ the same species accepted as lectotype by 
White (194 1). I f someo ne is convinced that Honey's t ypi fi­
cat ions can be overthrown under Ar ti c l e 8, t hen the Clement s 
and Shear desig nation must s tand . In that case, Rutatroemia 
wo uld become availabl e as a n older name for PocuZ.um Vel. e­
me nd. Dumont (Dumo nt, 1972, 1976). We hold that the corr ect 
name for R. firma is PocuZ.um fi~mum (Pers. ex Gray) Dumont . 
~' e retain Rutatroemia for a presumably monotypic genus based 
on R. buZgarioidea. PiceomphaZe SvrCek (1957), based on the 
same species, is a later synomym . 
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KIRSCHSTEIN'S ENCOELIA SUBGEN. VELUTARIA (= VELUTARINA) 

AND ITS DISTINCTION FROM PHIBALIS 
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In a r ecent delimitation of the genus Phibalis \~all r. 
[: Encoelia (Fr.) Karst . ], Korf & Kohn (1976) accommodate two 
of the three subgenera originally proposed by Kirschstein 
(1935) in his broad circumscription of Encoe Zia, subgen . EU­
encoeZia and subgen. Encoeliopsis (as PhibaZis subgen. Phiba­
lis and subgen. Kirschateinia Korf & Kohn, respectivel y). 
While we did not accept Kirschstein's subgenus OceHaria, we 
reserved judgement on a later Kirschstein (1938) subgenus, 
EncoeZia subgen. Velutaria (Fuckel) Kirschst., proposed to 
include E. rufo- olivacea (Alb . & Schw. ex Fr.) Kirschst., E. 
cinereofusca (Schw.) Kirschst . , and a new species, E. site/zen­
sis Kirschst . Subsequent s tudy of these three species con­
firms assignment of generic rank to Velutarina Korf, to 
which the first species is currently referred. 

Although Velutarina l>ufo-olivacea (Alb. & Schw. ex Fr.) 
Korf, the type species of Velutarina, with its tough, revi­
ving, powdery apothecia bears superficial resembl ance to 
those species placed in PhibaZia subgen. PhibaZi s, microana­
tomical features do not suggest i ntrageneric affinities. Ve­
ZutaTina is distinguished by the presence of large (ca. 30 ~~ 
broad), vesicular cells, which in fresh material are filled 
with greenish sap (Korf, 1973) . These inf lated cells are 
borne abundantly on short lateral branches and on apices of 
the thick-walled medullary hyphae, detaching and becoming ag­
gregated in the ecta l excipulum to form the "Rosenkrantz" de­
scribed by Rehm (1892) so evident along the margin. Although 
loose vesicular cells and rhomboidal crystals form a powdery 
excipulum reminiscent of Phibalia, the vesicular cells are 
borne throughout the medullary excipulum with little reorien­
tation of hyphae to form the well-defined ecta l excipulum so 
characteristic of Phibalis. The unique vesicular cells with 
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their green sap and the simple tissue organization place Ve­
Zutarina outside of our circumscription of PhibaZis. 

Another distinctive character noted by Korf (1973) and 
others is the browning and punctation in age of ascospores, 
observed in this study in all three of Kirschstein 1 s species. 
Beaton and \Yeste (1976) interpret this as the breaking up of 
a brown exospore. l~e observed such spores only in asci with 
badly deteriorated discharge apparatus, suggesting that these 
are senescent spores which have failed to discharge. 

Comparison of holotype material of EncoeZia sitchensis,l 
and of a second collection also on dead branches of spruce 
(Durand 2, Bokeberg, Sk§ne, Sweden, 9.vii.l904, CUP-0 33-88), 
with several collections of VeZutarina rufo-oZivacea r eveals 
that these two species are synonyms. Picea is to be added 
t o the long list of substrata for this polyphagous species. 

Although Ve Zutaria cinerea- fusca (Schw.) Bres. in Voss 
is a l so, as Rehm (1912) suggested, morphologically indistin­
guishable from V. rufo-oZivacea, it is unclear whether 
Schweinitz 1 s specimen was an Ascomycete or a Basidiomycete. 
Saccardo (1881, 1888) first treated the species as a Basidio­
mycete in Cyphe ZZa, l ater (Saccardo 1889, 1892) as an Ascomy­
cete in LachneZZa, then in Pezicula. Bresadola (in Voss, 1891) 
thought it an Ascomycete, provided an expanded description, 
and assigned i t t o Velutaria . Seaver {1951) emphatically 
assigned Schweinitz 1 s species to CypheZZa in the Basidiomy­
cetes. Cooke (1961) concluded that Peziza cinereofusca Schw. 
had been applied to two Basidiomycetes: sensu Saccardo (1881) 
for a Roumeguere exsiccatum it is Phaeosolenia densa (Berk.) 
Cooke, while sensu Cooke it is a true {basidiomycetous!) Lach­
neZZa, for which he coined the superfluous name, L. myceliosa 
IY .B. Cooke. Since the original description is vague, and 
Cooke, the only author who comments on having examined 
Schweinitz's type, found "only an immature Pyrenomycete upon 
it," the problem is probably insoluble. 

l~orthy of note is the reaction in Melzer 1 s reagent of 
all three "species." Bluing of the ascus pore is extremely 
faint after rehydration in water but is markedly enhanced by 
pretreatment with 2% KOH, a phenomenon reported pr eviously in 
several other discomycetous genera by Kohn and Korf (1975) 
and by Nannfeldt {1976). The weak bluing, so much enhanced 
by KOH pretreatment, may explain contradictions concerning 
the iodine reaction in the literature. Rehm (1892) had dis-

Th. Rohde Hamm-MUnden, Auf abgestorbenen Stammchen von Pi­
cea sitchensis, Schleswig-flolstein, Germany, viii.l936 (B). 
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tinguished V. :rufo- oUvacea and V. cinereofusca sensu Bresa­
dola primarily on t he basis of a J- reaction i n the latter 
species. Twenty years later Rehm (1912) failed to comment 
on the iodine reaction and admitted that the two species are 
morphologica lly indistinguishable . While Beaton and ll'este's 
(1976) description of a "posit ive, but rather faint" i odine 
reaction i n Velutarina :rufo- oUvacea agr ees with our observa­
tions, Dennis (1956) describes for the same species "a rather 
broad pore, s tained deep blue in Melzer ' s reagent.." 

After s tudy of the type specimen of Velutaria aeruginosa 
Sacc. a Speg . i n Saccardo (1878) [: LachneUa aeruginosa 
(Sacc. a Speg. i n Sacc.) Sacc. & Speg. in Biz z . ] , I conc ur 
with Dixon (1974) that this species is also a synonym of V. 
rufo- olivacea . The host is Vi t i s vinifera. 
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INDEX TO FUNGOUS AND LICHEN TAXA 

Thi s index i ncl udes genera, infrageneric taxa, species , and 
i nfraspecific taxa. New Taxa are in CAPITALS, and the pages 
where they are published are in italics . Sherwood's mono­
graph of the Ostropalean fu ngi is separ ate l y indexed (pp. 
271·277) . Petersen' s index to Bolton's "Hi s tory of Fungus­
ses" i s itself an index (pp. 501·508) . References to these 
indices are i ndicated by the notation ~s ee ' ' . 

ACAROSPOR I NA 33, see 271; BER BER­
lOI S 36; ~llCROSPORA 36; mNILI­
FERA 34 

Acha.e t omiel l a 4 11 
Achl ya 292; treleaseana 292, 294 
Acrosperrnoides 380; subul ata 380 
Acr ospermum 380 
Acr otheca 353 
Aecidium co:rphochnet es 400 
Agaric us 419, see 501 - 504; 1 uteus 

villosus, Carpini 417; musca.rius 
499; sessilis 500 

Agromyce t el la pura 398, 407 
Amanita 419 
Amauroascus 287 
Amaurodenna 332; fuscoporia 332, 

335; lnfundibuliforme 332 
Arachniotus 459 
Armillaria mellea 417 
Arthrodenna 287, 465, 467, 473 
Ascotricha 409-4 11, 414; amphitri-

c ha 4 11; char tarum 409 , 411 ; e­
rinacea 409-4 11 , 413 

Aureobasidium 359, 360; mansonii 
354, 358 

Aurificaria 335; indica 335; SHOR­
EAE 331, 335 

Auxarthron 283- 285, 287, 472; 
brunneum 28 7; ca li forniense 288; 
compactum 288; conjugatum 285 , 
288 ; pseudoauxarthron 283 , 288; 
ret iculatum 288; thaxteri 287, 
288; umbrinum 285, 287, 288; 
zuffianum 285, 287, 288 

Biostictis see 271; PSYCHOTRIAE 
40; PUERTORIC ENS I S 42 

Blast ophorurn 484, 487; truncatum 
487; unisept atum 487 

Bo l etus 419. see 504-505; parvus, 
pediculo . .. 417i panrus, pileo 
. .. 417 

Botryotrichum 4 14 
Bovista 419 

Cacumisporium capi tul atum 487 
Ceratostoma 376 

CHAETOBLASTOPHORU)I 484, 487; IN-
GWIJ I 484, 485, 486 

Chaetoce r atostoma 41 1 
Chae t omidium 409, 411 
Chaetomium 409, 411, 414 
Chlorosp lenium 517 
Ciboria 517 
Cl adosporium 342 , 353, 359, 360; 

gougerotii 342, 344 
Clat hrus see 505 
Clavaria see 505 
Cl avariade lphus pistil laris 417 
Coccomyces 322, 325 
Co l eosporium 399, 402, 453 , 456 , 

457; a ridum 399; ARJ WN I CJ.H.t 398, 
399; campanulae 454; crowell ii 
453 , 454, 456-458; DURANGENSE 
398 , 399; HHIAI..AYENSE 453, 454-
456; I NCOHPLE11Jl.t 398, 400; i ncon­
spicuum 456; jonesii 457; LONGI­
SPORU~I 398, 400; madiae 398, 401; 
PACJFJCU)1 398, 401; PERE2 1AE 398, 
~01; pinicola 453, 454, 456, 457; 
p ini -pumilae 453, 454, 456, 457; 
reichei 400; s teviae 401 

Col trichi a 334 
Coniochaeta 411 
Coralloides 419 
Corticium sulfureo-isabcllinum 475 
Cortinarius 381; sect Dermocybe 

381, 3B2, 386, 392; AURANTIOBASIS 
38 1, 382~ 384, 385, 391; chryso ­
litus 393; croccofolius 395; HlJr.t­
BOLDTENSIS 381, 382, 385-387, 
389 , 391; huronensis var olivace­
us 389; malicorius 395; OL IVACEO­
PICTUS 381, 382 , 38?, 389, 391 ; 
semisanguineus 385, 387; s ubcro­
ceofolius 384; TIUERSIT 381 , 382, 
389, 391- 393; tubarius 389; ZAKII 
381, 382, 384, 385, 391, 393~ 

395, 396 
Cribraria 366 
Ctenomyces 283, 287, 466 
Cryptodiscus see 271; PmHLUS 94; 

SPERATUS 95; STERE ICOLA 94 
Cylindrotrichum 484, 489; ELLJSTI 
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490; OBLONGISPORUM 484, 487-489; 
o l igospermum 489; pro liferum 
489; tri scptntum 489, 490 

Cyphe1 l a S20 

Dacda l ea 419 
Dasyscypha 515-517; cerinea SIS 
Dnsyscyphus 423, SIS, 516; cal ycu-

laeformis 426; cerineus 515; 
clandestinus 426; populicoJa 
423, 424, 426, 430 ; virgineus 
S I S 

Diacnnthodes novo- gui nccnses 334 
Dicaeoroa pluchcae 405 
Diet yd ium 366 
Dicyma 409, 4 14 
Didymium trachysporum 366 

Encoelia 519; subg Encoeliopsis 
519; subg Euencoelia 519; subg 
Velutaria 519, 520; ci ncreofusca 
519; rufo-olivacea 519; s itchcn­
sis 519, 520 

Entomophthora 307 , 308; thaxteri­
ana 307 - 309; viru lenta 307-309 

Erinaccus 41 5, 418, 4.19 
Eupenicill ium d93; abidjanum 497; 

ehrlichii 497; l evitum 497 ; LI ­
NE0l.ATLJ)1 493, 495, 497 

Exidia 450, 452 
Exophiala 337, 338 . 345 , 361 ; 

J EANSEU1cl 338, 34 1, 344, 345, 
346, 348, 350, 354; pisciphilus 
338, 340; sa1mcnis 350; SPIN 1-
FERA 337-340 

Farrowia 4 11 
Favolus sarasinii 332 
Favo laschia 332 
Fimaria Sll-512 
FLAVOPHLEBIA 475, 476; SULFUREO­

ISABELLINA 475, 476 
Fomes e l egans 332 ; mundulus 333; 

pseudoferreus 332 ; zuluens i s 333 
Forni topsis 333 
Fonsecaca 353, 360, 361; dermnti­

tidis 353, 3S4, 358, 360 
Fungoides 4 19 
Fungus 419 

Ga llowaya 457 
Ganoderma phil ippii 332; simulan s 

333; subrcsinosum 333 
Gloeocystidie llwn sulfureo- i sabel­

linum 4 77 
Guepiniopsis a lpina 426 
Gymnascella 287 , 465, 466 

GYMNOASCOTDEUS 4S9, 460, 466, 472 , 
473; PETALOSPORUS 459 , 460, 462-
466, 473 

Gymnoascus 283, 284, 287, 459, 464-
466, 470, 472, 473; dugwayensis 
473 ; INTERMEDIUS 470-473; Jongi­
trichus 473; rccssii 472 , 473; 
uncinatus 465, 472, 473 

He l minthosporium 481 
He lotium 517 
Hclvclla see 505-506 
Hcmi trichia ca l yculata 374 
Hctcrochaete 449, 450, 452; P.tACUl..A-

TA 449-452; sanctae-martae 452 
Hexagoni a 334; sericata 333; s peci ­

osa 333, 334; subvc lutina 334; 
vclutina 334 

Hormiscium 359; dermatitidis 342 , 
344. 34S. 3S8. 360 

Hormodendrum 353 , 354, 359; derma-
ti tidis 354, 358; pedrosoi 360 

Hya1oscypha PARASITICA 222 
Hydna 415 
Hydnum 4JS, see S06 
Hypochnicium 477, CYr-IOSW.t 475, 477 
llyphode rma ARIZONJCLJ)1 311-31 3; BUD-

INGTONII 311, .313- 315; medioburi­
ensis 313; mutatum 315; pubera 
315; tenue 315 

Hyphodontio 317; ~1AGNACYSTJDIATA 

311 , SlS- 317 

Inonotus 335 

Karstcnia soo 272; CORTIClOIDES 55; 
IDAEI 53; LONICERAE 5S 

Kernia 411 

J.achnella 520; aeruginosa 521; my­
ce liosa 520; populicola 423, 426; 
populina 423, 427 

Lachnellula 428, 430; arida 428 
Lachnum SIS 
Laeticorticium 319; SUIPLICIBASID I ­

U~t 311, 317., 319 
Lagenidium 296, 297; desctruens 

297 ; e ntophy tum 296 ; pa rtheno­
sporum 296 

Lagerobasidium 477; cymosum 477 
Las iosphaeria 380 
Lasiostictis 322 , 325 
Le n:z.ites 419 
l.cptoderma iridescens 365 
Leptos phacria CAULI NCOLA 165 
LILLICOA 57, see 272; PALICOUREAE 

59 



Lophodenni urn 322 
Lophotri chus 411 
Lycoperdon 419, sB.e 506 

~~\CRO~'ODUS 283 , 284, 287, 466; Bl-
FURCATUS 284- 287 

Magoderna 332, 333 
~1albranchea 285, 465 
Ma.rgarinomyces 343, 350; hetcro-

morpha 343, 345, 347, 348 
~!arvalia 407; pallida 407; pressa 

407; pura 398, 407 
~te lanospora 282 
~1elittosporium versicolor 321 
~letatrichia vesparium 365- 374 
~letulodontia 478; cremco- al utacea 

478 
~licrosporon lll3nsonii 347, 359 
Microsporwn g)''J>Sewn 466; mansonii 

347, 358, 359 
~ticrothccium 282 
Morchella 419 
~lucor see 506-507 
Mycomedusiospora 380; flavida 380 
Myxotrichwn 283 
~lyz.ocyt ium 296 

Naemacyc lus 320-322; foliico1a 
325; phacidioides 329 

Nannizzia 287, 465, 467, 473 
Neocosmospora vasinfccta 28 1 
Neogymnomyces 465, 466 
Nigredo fa l1 ens 398, 407 
Nig-roporus 335 

Odontia pruinosa 477 
Oligonerna flavidum 374 
Olpidiopsis 291, 296; irregularis 

291 , 296; sapro legni ae 29 1; var 
saprolegniac 291 

Ophioceras 376, 379; cecropiae 
379; dolichostomwn 376-380; ma­
crocarpum 379 

Ophionectria palicoureae 59 
Ostropa see 273; cinerea vnr V_IR­

ENS 70; mel1ea 131 ; virens 70 

Panus 419 
Pannelia 304 ,; subg Amphigymnia 

433; dilatata 439 ; neolobulas­
cens 440; pseudoni lgherrensis 
44 1; subsumpta 434; yodae 436 

Parmotrema 432, 435; abessinicum 
442; BALENSE 432, 436, 44 1; ce­
tratum 435, 4.36; compositum 440; 
CONCURRENS 432, 442; CONFERENDU~I 
432, 433, 434, 440, 442; crista-
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tum 437; dilatatum 439; diversum 
441; ENTEROXAN1llU~I 432, 434, 442; 
EXPANSUM 432, 435., 442; haitiense 
438; TND JCUM 432, 436., 442; 1obu-
1asccn s 441; LOPEZTf 432, 435, 
437, 442; NEOLOBULASCENS 432, 
440., 441; NEOTROPICUM 432, 434, 
437., 442; ni1gherrense 441 ; PRO­
GENES 432, 438., 442; pseudocrini­
tum 433 ; PSEUDONJLGHERRENSE 432, 
441; recipiendum 434, 438; REIT­
ZII 432, 434, 439, 440, 442; ri­
gidum 442; robustum 439; sancti­
ange1ii 436; spilotum 441; SUB­
COMPOSITUM 432, 440- 442; s ubisi­
diosum 433; subrugatum 442; sub­
schimperi 44 1; SUBSUMP11J~I 432, 
434, 440; subtinctorium 438; ul­
traluccns 433; VARTAKII 432, 441 , 
442; wainii 442; YOOAE 432, 436; 
z.o llingeri 4 39 

Pectinotrichum 284, 287, 465, 466 
Penici llium decumbens 497; LTNE0l.A-

11JM 493 
Peniophora cymosa 477 ; detritica 

477; hydnoides 478 
Pcrenniporia 333; mu ndu l a 335 
Perichaena chr ysospcrma 365; cort i­

calis 366; depressa 366 
Peridenniwn 453, 454 
Perrotia 428; flanunea 428; populina 

423, 426-428, 430, 431 
Petalosporus 459, 465, 466 
Petersenia 291, 294, 296, 297; ir­

r egu1are 291, 292, 294, 296, 297 
Pezicul a 520 
Peziz.a 419, see 507; ' fumi l ia' Oa­

syscyphi 516; 'tribus ' Dasyscy­
phae SIS, 516; cinereofusca 520 

Phacidium aTctostaphyli 321 
Phaeosolenia densa 520 
Phaeotrema LEPR!EURll 203 
Phallus see 507 
Phanerochaete 478 
Phia.lophora 338, 341-343, 350, 353, 

361; dermatitidis 344, 354, 358; 
gougerotii 342-344 , 347 , 354, 
358; he t eromorpha 343, 345; jean­
selmei 341-345, 347; spinifera 
337; verrucosa 354 

Phiba1is 519, 520; subg Kirsch­
steinia 519; subg Phibalis 519 

Phlebia 476; subg Lilaceoph1 ebia 
475; sect F'lavophlebia 475, 476 ; 
CRE.'IEO-ALUTACEA 475, 478; gigan­
tea 478; r adiata 476 

Physarum leucopus 374 
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Physcia 304; ADIASTOLA 299-305 ; 
cndoccina 304; orbicul arj s 300-
302, 304 , 305; rubropul chra 
299, 301-304; scias tra 303 

Piceomphalc 518 
Piptoporus 334 
Pityr ospori u111 orbicu.l a r e 359 
Pl e urophragmium 48 1 
PocuJ um 518; firmum 518 
Polyporus 334; aus tralien sis 334; 

coffeae 334 ; doidgcae 334; pyre­
phi Ius 334; raphanipes 334; 
shoreae 335; tricho lorna 334, 335 

Po l ystictus mimctes 335; violaccus 
335 

Pont isma 296, 297; lagcnidioidcs 
296 

Propolidium see 273; loniccrao 55; 
PRU I NOSUfl 76 

Propolis 320-322, 325; (Propol is) 
321 ; (~lc li ttospor ium) 321; (b. 
epiphy ll n) 32.1 i ENARCINATA 322, 
323., 324; fag i nca 321; fn:r inosa 
320, 32 1; nivcus 321; PANIZZEt 
322, 323; phacidioidcs 320-322 , 
328, 329; quadrifi.da 322, 325-
327; QUERCIFOL IA 322, 327, 328; 
ver s icolor 32 1 

PROPOLOfiYCES 320, 321, 322; FARI-
NOSUS 320, 321 

Protodontia 452 
Pseudoarachniotus 459 
Pscudogymnoascus 464, 465, 472, 

473 
Pseudohydnum 452 
Pseudolpidium saprolegniac 291 
Pseudospiropes 481; LOTORUS 481-

483; roussellanus 483; s ubuli­
ferus 483 

Puccinia 402; albulensis 403; ssp 
cascadensis 398, 403; arachidis 
402; var OFFUSCATA 398, 402; 
bardanae 398, 402; bioccllata 
398 , 405; bricke tliac 398, 405; 
ca l ei trapae va.r BAR DANAE 398, 
402; var CENTAUREAE 398 , 402; 
carthami 402; CASCADENS I S 398, 
403; centaur eae 398, 402; chr y­
san themi 406; cognata 405; var 
echinulata 398, 405 ; var frasc r i 
405; concinna var conc inna 403; 
var DURANll 398, !103; dracuncu­
lina 398, 406; duranii 398, 403 ; 
DYSSODIAE 398, 403; grindc 1iac 
404; harknessii 398 , 404; hark ­
nossii major 404; hicradi var 
HARKNESS II 398, 404; var bier-

acii 404; var STEPHANOl>IERIAE 398, 
404; i nquinans bardanae 402; i n­
velata 405; var ECIHt-.'ULATA 398, 
405; var i nvelata 405; i rrequisi­
ta 402; kuhn i ae 405; var BR TCKEL­
LLAE 398, 405; 1apsanae 398, 406; 
Jaschii 402; va r xer ophy ll a 403; 
OCELLIFERA 398, 40S; offuscata 
398, 402; parthenices 405; pluch­
eae 398, 405; stephanomeriae 398, 
404; tanaceti var DRACUNCULlNA 
398, 406; var tanaceti 406; vari­
abilis var LAP SANAE 398, 406; var 
va.r iabilis 406 

Pullu1ar i a 341, 342, 353, 361; jcan­
sclmci 342, 344, 3117 

Pyrofomcs 332; tricolor 332 

Radulomyccs 476j conf1ucns 476 
Rhinoclndiclla 341, 343, 354, 359, 

360; atrovircn s 360; mansonii 343, 
344, 347 J 354, 358 

RJIYTIDOSPORA 2?8, 281, 282; TETRA­
SPORA 278, 2?9- 282 

Robcrgea see 274; CANARIENSE 99; NI­
GRA 103; OBLIQUA 105 

Rollandina vriesii 464 
Rutstrocmia 517, 518; amentacea 517, 

518; bu1garioides 517, 518; firma 
517, 518; macilenta 517 

Sapro1cgnia 291 
Schizoxy1on see 274; BELLUM 113; 

BURITICAE 117; CORD08ENSIS 121; 
CRASSrSPORUM 121 ; CRASSUM 124; i­
daei 53; JNVOI.UTUM 126; JUN!PER !­
NU)! 126; LANTANAE 129; L!GUSTR J 
129; MELLEUM 131; microsporum 36; 
monilifcrum 34; NIGRELLUM 134; 
PRU I NI FERUM 137; SULFURINU~I 138 

Sclcroti nia 517 
Shanorc lla 467 
Sirolpidium 296 
Sistotrcma pistillifcrum 475, 479; 

SUSANGULISPORU~I 475 , 479; subtri­
gonospcrmum 4 79 

Sordaria 379 
Sphacria oee 507; dolichostoma 376, 

378 
Sporothrix schcnckii 34 1, 344, 350 
Spor otrichum bcunnannii 34 1; gouger­

otii 341, 342, 344, 347, 350 , 358 
Stichopsor a 456, 457 ; madiae 401 
Stictis see 275-276, 320; subg Pro· 

polis 320-322 ; sect CYCLOSTOMI\ 
4?; sect LI CHENOPS IS 5?; alba 320; 
anaexa 329; atra t a 126 ; BACC IFOR-
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162; caulincola 163; chilensis 
325, 327; coccolobi 325, 327; co­
nocarpi 325, 327; cordobensis 121; 
corticioidcs 55; crassispora 121; 
cruenta 169; DENNIS I I 171; DICK­
SONIAE 171; Dl»-K>NTil 174; emargi­
natn 320, 323, 325; EPRUINOSA 1?8; 
farinosa 32 1, 322; foliico l a 325, 
327; FUSCELLA 184; GlGANTEA 18?; 
HELJCOSPORA 192; JAVANICA 19?; 
KORFl I 199; lantanae 129; l epri­
curii 203; ligustri 129; LUMBRICUS 
205; :OUNOR 21.0; mol lis ssp POPU­
LORI»-1 214; myricac 329; nigrella 
134; OSTROPOIDES 220; panizzei 
320, 322; parasi t i ca 222; phacidi­
oidcs 321, 322, 329; pimcntae 325, 
327; PRO~UNENS 225; psychotriae 
40; quadrifida 325, 327; QUADRINU­
CLEATA 233; qucrcifolia 320, 327, 
329; quercina 327, 329; serenoae 
325, 327; stereicola 94; vaccinii 
329; versico l or 321; VITICOI.A 258; 
XENOSPORA 280 

Thiclavia 411 
Torula 350, 359; bergcri 343-345 , 

347; herbarum 350, 359; jeanselmei 
34 1, 342, 344, 345, 347, 350 

Trametes 335 
Tricharia 5ll; bicuspis 512 
Tricharina 511 
Trichopeziza albo lutea 428 
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Trichophaea 511, 512; bicuspis 511, 
5 12, 514; cguttu lispora 511-514 

Trichophaeopsis 512; bicuspis 511 -
513; ssp bicuspis 512-514; ssp 
EGUTIUI.ISPORA 512-Sl4 

Trichophyton 466 
TrichosJ>orium 343; he t e romorphum 

343, 345, 348 
Tripedotrichum 283 , 466 
Tryblidium CRUENTA1UM 189 
1'ubcrn 419 

Unciniocarpus 466 
Uredo arida 399; HEXICENSIS 398, 40? 
Uromyces 407; appendiculatus var ap-

pendiculatus 407; var PUNCTIFOR.\!IS 
398, 407; prcssus 407; punctifor­
mis 398, 407, PURUS 398, 407; tri­
folii-rcpenti s var FALLENS 398, 
407; var trifotii-repentis 407 

Vanderbylia 333; ungulata 333; vici­
na 333 

Velutaria 520; ac rug inoso 52 1; cinc­
reofusca 520, 521; rufo-ol i vacea 
520, 521 

Velutarinu 519; rufo-olivacea 519-
521 

WANGIELLA 338, 350, 353 , 3S4, 361; 
DERMAT!T!DIS 353, 3SS- 361 

Xyl ographa 320 
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fo r: A = Cr ystal l ine la y er. 
Pead: D = Cry s tal l ine la yer. 

for : a basal gelatinous appendage, 
read: an apical gelatinous appendage, 
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