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THE GENUS ~tARASMIUS I N THE NORTHEASTERN 
UNITED STATES AND ADJ ACENT CANADA! 

1-tARTI NA S . GI LLIM-1 

Department of Biology 
Hood CoZlege 

Frederick~ Maryland 21701 

Sill'fi'tARY 

The genus ~arasmius (Basidiomycetes, Agaricales , Tri­
cholomataceae ) , exclusive of section Chor dales (7) , is 
described as it occurs in the nor theastern Unit~d States 
and adjacent Canada west to the Great Lakes region . 
Thirty species are included , representing sections Andro­
sacei~ Epiphylli~ Globulares~ Siaai , Hygrometrici~ and 
Maraamius . Two of these speci es , Marasmius ful.voferrugin­
eus and M. robinianus~ ar e descri bed as new . CoZlybia 
aystidiosa A. H. Smith & Hesler is transferred to Maras­
mius~ and M. Lachnophyllus Ber keley is treated as a variety 
of M. aohaerens (Persoon ex Fries) Cooke & Qu~let . Mycena 
albiceps (Peck) Gilliam , Col.Zybia subnuda (Ellis ex Peck) 
Gilliam , CoZZ.ybia dichrous (Berkeley & CUl·tis) Gilliam , 
and Collybia praeacuta (Ellis) Gilliam are proposed as 
new combinat ions . 

INTRODUCTION 

Alt hough a comprehensive theoretical framework for 
the taxonomic study of Marasmius has been laid by KUhner 
(13-15) , KUhner & Romagnesi (16) , and Singer (33 , 36- 39 , 
41) , modern t r eatments are available only for European , 
Australian , and neotropical species . The pioneeri ng work 
in North Amer ica of Pennington (25) , Kauffman (11) , and 

~ortion of a dissertation submitted to the Graduate 
School of The University of Michigan in partial fulfillment 
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Morgan (22) did not include significant information about 
microscopic characters, which have become so crucial to 
modern taxonomy . With the growth of mycology in North 
America , additional taxa have been f ound for which pub­
lished keys and descriptions are inadequate . The present 
work represents an attempt to treat the taxonomy of north­
eastern North American t4arasmii , making full use of current 
ideas and practices as well as numerous recent collections . 

HATERIALS AND METHODS 

Macroscopic descriptions are based on notes from 
fresh material except where otherwise indicated . Color 
terms are those of Maerz and Paul (20) , cited as "M&P" ; 
Ridgway (28), cited as capitalized color terms; and the 
ISCC- NBS Color Name Charts Illustrated with Centroid 
Colors (12), cited as uncapitalized color terms . Sections 
of all specimens were studied microscopically in 2% KOH 
and in Melzer ' s reagent . The cresyl blue reaction of the 
pileus t rama , which has been used in Marasmius taxonomy , 
did not always give consistent results when large numbers 
of specimens were studied and so is not reported here . 
Sections of fresh specimens were also studied in water. 
Colors of microscopic structures are described as they 
appear in fresh specimens in water mounts . Tangential and 
radial sections of the pileus with attached lamellae , as 
well as longitudinal sections of the stipe near the apex 
and base , were examined for structural composition and 
chemical reactions . Drawings were made with a Leitz Ortho­
lux microscope and drawing tube . St1~ctures are shown as 
they appear in sections or in squash mounts in 2% KOH or 
in KOH- congo red . Scanning electron micrographs wer e 
photographed using a Hitachi Hi- Scan model scanning elec­
t r on microscope . Specimens "'ere mounted on aluminum- base 
silver paint and coated with gold. Unless otherwise indi­
cated by the appropriate symbol from the Iruie:x: Herbariorwn 
(10), all specimens are deposited in t he University of 
Michigan Herbarium . 

BIOLOGY 

In temperate North America , ~Arasmii are found most 
frequently in woodland habitats . The largest number of 
species occurs in oak or oak- hickory woods or in deciduous­
coniferous woods containing oak . Some species occur with 
regularity in stands of conifers . Beech- maple woods have 
rel atively few Marasmii . A few species (e . g ., Marasmius 
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minutus, M. uZiginosus) occur in swampy areas . The grass­
land Marasmii , which deserve to be explored in more detail, 
may fruit in otherwise dry and unfavorable habitats after 
a heavy rain. These , as well as t he species that gr ow on 
litter of herbaceous dicots in open areas , are probably 
more abundant than the records indicate . 

In the northeastern United States , Marasmii begin 
f ruiting during mid- June , early July , or late August to 
early September . The first period begins slightly later 
in the northern areas , including Canada. Once the fruit­
ing period of a particular species has begun , that species 
usually continues to fruit after each sufficiently heavy 
rain until late October to early November . Several times 
during the duration of t hi s study an especially long , heavy 
rain in early September produced almost the entire Maraa­
mius flora at once . I n fact, attempts to collect spore­
producing specimens of more than one or two species may be 
vain if there has not been rain during the day or at most 
two days before the collecting trip . Rain- dependent spore 
discharge in Marasmius rotuZa has been documented using a 
Kramer- Collins spore sampler (6) . 

In species whose vegetative mycelium can decompose 
different types of substrates , basidiocarp size and aspect 
may vary with the type of litter . For example , the largest 
basidiocarps of Marasmius saorodonius grow on pine needles . 
Smaller basidiocru·ps which do not differ microscopically 
grow on the bark of living t rees . Still smaller ones may 
be found rarely on grass . This f inding i s consistent with 
Lindeberg ' s (17-19) discovery of marked differences i n the 
gr owth of Marasmius mycelia under different nutritional 
regimes . Similar variations with substrate are found in 
M. rotuZa and M. oreades . 

In dry or otherwise unfavorable conditions basidia­
carps may fail to develop normally and may produce semi­
gastroid basidioca1~s . I have observed this in Marasmius 
saorodonius and M. oreades . 

Little is known of the early development of basidia­
carps of Marasmii . Kuhner (14) described development of 
Marasmius rotuZa as hemiangiocarpous . He demonstrated that 
the hymeniform layer of broom cells was present from the 
beginning and that a cor tina- like structure covers the 
developing lamellae until the pileus breaks away from the 
stipe . Although an attempt was made during the present 



4 

study to secti on very young primordia ( less than 1 mm in 
diameter ) , fully or almost fully different iat ed t issues 
were always found . Radial free- hand secti ons of pilei 
from young to old were , however, instructive in interpret­
ing the variat ion of many characters, particularly those 
of the pileus cut i cle , and in understanding development 
past t he primordial stage . In Marasmius androsaceus, for 
example, an almost uninterrupted layer of diverticulate 
hyphal end cells cover s the surface of the primordium . In 
somewhat older pilei only t he pi leus edge and the central 
disc have many such cells . In still older pilei the orig­
inal divert iculate hyphal cells have been so far separated 
by tbe expansion of the pileus tbat the cuticle appears in 
many places to be composed only of the i ncrusted subcutal 
hyphae. To ascertain whether or not diverticulate cells 
are present , it is necessary to cut a radial section and 
examine the extreme edge and the cent ral disc . A similar 
situation occurs vitb respect to nodulose cells in the 
development of M. scorodonius (7) . I n M. cohaerens, the 
pr imordium is covered entirely by setae . These are even­
tually separated by broom cells with botb long and short 
pr ojections and finally by broom cells with shor t projec­
t i ons . In M. deZectans young pilei have cuticles of 
strongly dextrinoi d broom cells or seta- like elements which 
become separated in age by smooth , lobed , usually thin­
walled , almost nonamyloid cells . 

GENERIC CONCEPT 

Fries established the genus Marasmius in the PZora 
Scanica (4) . The concept first associated with the name 
Marasmius referred to species with white spores , central 
cartilaginous stipes , and reviving basidiocarps . A more 
complete presentation of the genus is f ound in his epicri­
sis MycoZogici (5). In the Epicrisis , Collybia, which 
has been the genus most difficult to separate from Maras­
mius, included species also having white spores and central 
cartilaginous stipes but with non- reviving (i . e ., putres­
cent) basidiocarps . Fr ies characterized species of Colly­
bia as having pilei with the margin incurved a t first but 
di d not cite a cont rasting feature in Marasmius . 

Since all of the published t reatments of North Ameri­
can Marasmii follm,r Fries I concept ' the majorit y of mycol­
ogists in t he United States and Canada have been trained 
in this tradition . The pr i mary objection to the use o f 
Fries ' concept involves the subjectivity of determining 
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the ability to revive . Romagnesi (30} and Singer (36, 39} 
have commented on this difficulty. Several species usually 
considered as CoZZybia may also revive (1 , 29} . Therefore, 
in or der to preserve the use of the revival character in 
generic determination , KUhner and Romagnesi (16} consider 
Marasmius to encompass the reviving species of CoZZybia. 
The problem is compounded , however , by species undoubtedly 
belonging to Marasmius but whose basidiocarps are far from 
tough and may fail to revive (e.g . , Marasmius feZi:c, M. 
minutus, M. arrmeniacus) . 

Other generic concepts have de- emphasized the revival 
character and stressed microscopic features . Patouillar d 
(24) established Androsaaeus f or species with broom cells 
and CrinipeZZis for species with long thick-walled hairs 
in the pileus cuticle . Marasmius under Patouillard ' s con­
cept is reserved for species with cuticles having smooth, 
inflated hyphal end cells in a bymeniform arrangement or 
interwoven smooth hyphae . Dennis (3} restricts Marasmius 
to spec ies in which the pileus cuticle is composed of 
broom cells or diverticulate hyphae . This concept seems 
not to r eflect a natural grouping, since species in Maras­
mius secti on ChordaZes are not i ncluded . Some species in 
this section have cuticles composed of cells similar to 
broom cells when the basidiocarps are in t he primordial 
stage but have cuticles composed almost entirely of smooth 
cells at maturity . 

Based on extensive study of t r opical , subtr opical , and 
temperate spec ies , Singer ' s (37 - 39 , Ll) classification of 
Marasmius reflects a more natural gr ouping . This i s , with 
a few slight modifications, the concept employed in the 
present work . Singer' s generic concept, using cri teria 
other t han revival , provides a practi cal way to separate 
ColZybia from Marasmius . His concept includes species of 
the Tricholomataceae having the following combination of 
features : (1) white , nonamyloid spores , (2) no gelatinous 
layers in the pileus cuticle , (3} no promi nently projecting 
amyloid or dextrinoid hairs or projecting cystidia (except 
setae) in the pileus cuticle , and (4} usually , hymeniform 
cuticles of smooth cells (e . g ., fig . 14) or broom cells 
(figs . 4a & 4b) . A few spec ies wit h diverticulate hyphae 
in the cuticle (fig .9c) are included (Marasmius section 
Androsacei) , but these have tough , horsehair- like stipes 
(figs . 3a & 3b} and black rhizomorphs . Species whose 
basidiocarps have cuticles of diverticulate hyphae and 
whose stipes have specialized hair s at the point of 
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emergence from the substr ate (non- insititious stipes , figs . 
2c & 2d) are placed in CoZZybia section Subfumosae . Those 
with cuticles of intervoven , smooth or incrusted hyphae 
and non- insititious stipes belong to CoZZybia section 
Vestipedes or section Laevipedes . Species whose basidio­
carps have diverticulate hyphae in t he pileus cuticle but 
which lack specialized hairs at the point of emergence 
of the sti pe (i . e . , insititious stipes, figs . 2a & 2b) are 
placed in Marasmiellus Murrill emend . Singer 1962 . Microm­
phaZe S. F. Gray i ncludes species whose basidiocarps have 
cuticles of interwoven hyphae in a gelatinous matrix and 
black r hi zomorphs present or not. North temperate species 
for mer ly placed in Marasmius may also be found in Xerompha­
Zina~ StrobiZurus~ Mycena, and CrinipeZZis . For the dis­
position of these species, see the key to temperate maras­
mioid genera and the appendix of the present work . For a 
discussion of related subtropical a nd tropical genera, see 
Singer ( 4J. ) • 

Available keys to North American species of Ma~asmius 
are those of Penningt on (25) and Kauffman (11) . Keys to 
European species appear in treatments by Singer (33) , 
KUhner and Romagnesi (16) , and Moser (23) . Singer ' s (32 , 
34 , 35) type studies also contribute valuable information . 
Singer has recently monographed South American (36 , 39) 
and Australian (40) Marasmii . 

For a discussion of the nomenclatural status of Maras­
mius and of its sections, see Singer & Smith (~2), Singer 
(33 , 37) and Gilliam (7 ) . 

Figure 1 . Explanation of terms denoting breadth of lamel­
lae . a . Narrow, with the breadth less than 1/4 the 
pileus radius . b . Moderately broad , with the breadt h 
about 1/4 the radius . c . Broad , with the breadth 1/3 
or more t he radius . 

Figure 2 . Insititious and non- insititious stipes . a , b . 
Insititious stipes . c ,d . Non- insititious sti pes . Note 
the presence of specialized hairs at the j uncture of 
stipe and substrate . 

Figure 3 . Plicate and striate pilei . a . Plicate pileus . 
b . Striate pileus . 

Fi gure 4. Br oom cells . a . Type of broom cell usually 
found in Marasmius sections Marasmius and Hygrometrici . 
b . Type of br oom cel l u sually f ound in Marasmius sec­
t ion Sicci. 
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SECTIONAL CONCEPTS 

Sectional concepts in current use are t hose of Kunner 
(14) as modified by Kuhner and Romagnesi (16) ~nd by Singer 
(37) . Sections of Maracmiua with species occurring i n the 
northeastern United States and adjacent Canada are Androsa­
cei Kuhner , Epiphyl!i ~uhner, GlobuZares KUhner , Cho~dales 
Fries ( = A Uiacei Kuhner) , S'icci Singer , Hyqrometrici 
Kuhner, and Maraamiua ( = Rotulae Kuhner) . 

A species of Marasmius is placed in section Andr>osacei 
if the basidiocarps have black rhizomorphs , insititious 
stipes , and diverticulate or rarely smooth, interwoven 
hyphae in tbe pileus cut icle . Rhizomorphs of Marasmii , as 
distinguished from sterile stipes and pseudorhizae , are 
narrow, often branched , threads which arise from the litter 
on which the basidiocarps are growi ng and may bind debris . 
In Marasmius they are always black . Sterile stipes also 
arise from the substr ate and extend into the air but have 
the same diameter as the fertile stipes and are about the 
same length . Pseudorhizae , which are not present in the 
Androsacei but may occur in other sections , are rootlike 
extensions of t he stipe below gr ound level . Diverticulate 
hyphae are not the equivalent of diverticulate bypha.l end 
cells in the descriptions : only the terminal hyphal cell 
has diverticula in the latter case , whereas diverticulate 
hyphae have many such cells . 

Kuhner includes i n Uarasmius section Epiphylli species 
whose pilei have hymeniform cuticles of smooth cells and 
sometimes also short , hyaline cystidia ; whose stipes are 
insititious ; and whose trama is nonamyloid . Species inthis 
section usually have basidiocarps whose pilei are less t han 
five mm b r oad , are usually pale in color , a nd grow on leaves 
or t wigs . I n the present work , the term "smooth cell" is 
used whenever the cell type involved almost always lacks 
diverticula or appendages . If one or a few diverticula are 
occas i onally present , the term is still used in a general 
sense but i s then qual ified in the description . 

Marasmius section GlobuZares ~uhner includes species 
whose pilei have hymeniform cuticles of smooth cells , whose 
t rama is dext rinoid , and whose stipes are non- insititious . 
Pilei of these species are larger than in the previous sec ­
tion (up to about 65 mm br oad) . 

Species placed in Marasmiua section Chordales Fries 



have pilei ~ith hymeniform cuticles of smooth cells (or 
cells ~ith a few rounded nodules) and stipes which are 
non- insititi ous . The trama i s nonamyloid , and t he pilei 
are usually more t han five mm br oad . This section has 
been treated separately (7) . 

Singer described Mru>asmius section Sicci for species 
whose basidiocarps have dextri noid trama , non- insititious 
stipes , and hymeniform cuticles of cylindric to clavate 
broom cells with rodlike projections (fig . Lb) . Setae 
may also be present . Species in this section often have 
plicate pilei (fig . 3a) . The lamellae are adnate to the 
stipe or almost free . 
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Characters which , in combination , define Marasmius 
section Marasmius ar e nonamyloid trama , a hymeniform pileus 
cuticle composed of broom cells ornamented with numerous 
warts (fig . 4a), and black rhizomorphs . The lamellae are 
adnate to a collar surrounding the stipe . A collar ar ises 
when tissue from the pileus and lamellae is elaborated at 
the junctur e of pileus and stipe . In the present work, if 
the tissue joins two or more , but not all , the lamellae 
and remains united ~ith the stipe , the collar is termed 
par tial and adnate . If compl ete but not free from the 
stipe , the collar is called a complete , adnate col lar . 
If free from the stipe and also complete , as is usually 
the case in section Marasmius, the collar is called com­
plete and free . 

Ma.I'asmius section HygTometrici is similar to section 
Marasmius in i ncluding spec i es ~hose pilei have nonamyl oid 
trama and hymeni form cuticles of obovate broom cells wi th 
wart- like projections . Speci es in this section , however, 
lack black r h i zomorphs , and the l amellae ar e adnate t o t he 
stipe or to a parti al , adnat e col l ar r ather than to a com­
plete , free collar . 

DIAGNOSTIC CHARACTERS OF SPECIES 

This section will not attempt to discuss t he ent i re 
r ange of variation present in all characters but will 
rather discuss t he basi s of c haracters whi ch are critical 
in diagnosis , using more detail than is possible in the 
individual speci es descripti ons . Singer (;9) has published 
an excellent review of diagnostic characters i n Marasmius 
which includes a discussion of many features not mentioned 
here . 
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Color may vary considerably within a species but 
usually remains within a single hue (e .g ., yellowish brown) 
and varies in shade and intensity . Color should be noted 
f or the pileus , the l amellae , the stipe , and rhizomorphs 
if present . Often the disc of the pileus is darker than 
the margin , and younger basidiocarps darker than old ones . 
Since the pigment is not cytoplasmic or vacuolar but 
resides in t he walls of the cuticular cells , color does 
not usually change markedly with variation in the amount 
of moisture except in the few species with moderately thick 
trama . 

'fhe degree of striation or folding of the pileus sur­
face often serves as a useful character in diagnosis of 
species . If faint lines are visible on the pileus above 
the lamellae (fig . 3b) , the pileus is described as striate . 
"Rugulose- striate" has been used in the descriptions as a 
designation of texture in combination with striation , 
referring to a condition in which the pileus surface is 
rugulose directly over the lamellae but not elsewhere. If 
there are radial folds above the lamellae, the condition 
is called sulcate (if the folds are shallow to moderately 
deep) or plicate {if the folds are deep) (fig . 3a). 

Vesture , since it reflects t he type of cuticle pres­
ent , may often be diagnostic and should be examined with 
at least a lOX lens . Vestm·e is most likely to be present 
on the disc . Here , as elsewhere when the term "minutely" 
is used , it means that the character was visible only with 
such a lens. 

In studying Marasmii odor and taste should be care­
fully recorded . Some odor s are detectable only in moist, 
crushed pilei . Garlic and onion odor s are those most like­
ly to be species- specific . These latter odors may be weak 
to strong or even absent in a given specimen, but can 
usually be found in at least some basidiocarps of even 
dried herbarium specimens . A wide variety of other odors 
and tastes may be encountered , but these are not usually 
valuable in distinguishing species reliably . 

The breadth of lamellae provides one of the most use­
ful diagnostic characters in Marrasmiu.s . Figure 1 illus­
t rates t he meanings of narrow , moderately broad , and broad 
lamellae as used in the present work . Spacing of the 
lamellae may be defined arbitrarily for Mar>asmiu.s in terms 
of t he number of mm between lamellae {including lamellulae 
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which reach half~ay or more to the stipe) at t he edge of 
a pileus about 20 mm broad . A pileus with cro~ded lamel­
lae has less than 1 mm bet~een lamellae ; one with close 
l amellae has about 1 mm between lamellae ; one with distant 
lamellae , about 3 mm bet~een lamellae ; and one with remote 
lamellae , Q or more mm bet~een lamellae . The number of 
lamellae per basidiocarp , especially in speci es with few 
lamellae , may be useful , as may t he equality or inequality 
of the lamellae . Irregularit ies in col or, such as blotches 
of a different color , marginate edges , or dark dots on the 
lamellar faces , are almost al~ays significant . 

In separating species , the t~o most important charac­
ters of the stipe are consistency and vesture . Consisten­
cy has been used in the classification of Marasmius since 
the time of Fries and requires some experience t o inter ­
pret . In general , stipes termed "delicate" in t he present 
~ork are thin and very flexible , although they do not 
collapse on loss of moisture as would t he stipe of a 
MYcena. Cartilaginous stipes have approximately the con­
sistency of cartilage and are tough but r elatively f lex­
ible . Broornstraw- like stipes are thin and flexible but 
tough , ~bile stipes descr ibed as ~iry or horny are very 
stiff and relatively inflexible. Descriptions of Marasmii 
should note the location and extent of t he stipe vesture, 
color changes with time , and the characteristics of the 
hairs . Use of a l OX lens is necessary . 

Since spore print s of Marasmii are difficult to ob­
tain , t heir colors have not been much used in t he taxonomy 
of the genus . In most cases the spore print is white , but 
pale orange yello~ to dark orange yello~ prints have been 
not ed. More data are needed before t he significance of 
such variation may be evaluat ed . 

As discussed by Singer (39) , spore s i ze varies widely 
wit hin species of M~asmius~ particularly in species with 
large spores . Ranges of spore size , t herefore , are of only 
limited value in distinguishi ng species , except in species 
wit h extremely small spores . Ther e do exist differences 
in mean spore size , however, that are more meaningful . 
Although this was not recognized in time to collect data 
accordingly , the use of mean spore size provides the most 
diagnostic spore measurement. Length- to- width r atio and 
shape ar e also valuable . 

Broom cells (fig . 4) and leptocystidia (e . g . , fig.l4b) 
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on the lamellar edges and faces provide useful diagnostic 
information with respect to their presence or absence , 
size and shape, pigmentation , and the configuration of 
projections if present . The terms "pleurocystidia" and 
"cheilocystidia" are confusing when used for Marasmius . 
Leptocystidia occupy both the faces and edges of the lamel­
lae with no differences in morphology between cells in the 
t wo locations . Br oom cells usually occur on the edges 
only. If both broom cells and lept ocystidia occupy the 
lamellar edge , the use of the term "cheilocystidia" for 
both i s confusing . Setae , if present , may occur on both 
the lamellar edges and faces . If t he terms "cheilocys­
tidia" and "pleurocystidia" are used for them , two iden­
tical descriptions of the same cell type must be used . 
Cells are called hymenial cystidia in the present work if 
they have specialized (e .g ., capitate , acute , or monili­
form) apices or if they project beyond the basidioles and 
have hyaline walls up to 1 ~m thick. Broom cells and 
hymeni al setae are described as such , and their location 
is specified . 

Clamp connections are pre~ent on most hyphae of the 
basidiocarp i n all species of Marasmius occurring in the 
geographical area under consideration . This feature is 
of some importance in the differentiation of subtropical 
and tropical species but has not been found t o be so here. 

Many diagnostic characters may be found by examining 
the structure of the pileus cuticle. The arrangement of 
the component cells or hyphae, their size and shape, their 
color as mounted in water and in Melzer ' s reagent , and 
the size and shape of projections from the cells offer 
dependable criteria for identification of species . The 
term "cuticle" is used to denote the covering layer of t he 
pileus in its entirety, following Singer (38) and Shaffer 
(31 ). If there i s differentiation into two layer s , the 
upper layer is termed the epicutis and the lower , the sub­
cutis . 

The appearance of broom cells on the pileus surface 
may, upon comparison , aid in separating species . Scanning 
electron micrographs (figs . 5-8) were instructive in det ec ­
t ing differences , which could then be more clearly seen 
with t he compound microscope. Broom cells vary in uniform­
ity of wall thickness, in diameter of the projections , and 
in length of projections . Radial scans of pilei revealed 
cells with nodules or projections on the disc and edges 
of t he pilei in species which had formerly been described 
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Figures 5-8 . Scanning electron micrographs of the pileus 
surface , x6000 (courtesy of Larry Allard) . 

Figure 5. Marasmius bor ealis J Gilliam 1171 . 
Figure 6 . Marasm?·us beUipesJ t-lazzer 6626 . 
Figure ·r . Marasmius siccusJ Gilliam 869 . 
Figure 8 . Marasmius cohaerens var . Zachnophy Z Zus J 

Ammirati ?L77 . The large structure in the cen~er 
is a seta . 
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as having only smooth cells in the cuticle . 

The microscopic appearance of the stipe vesture is 
often sufficiently distinct to permit recognition of cer­
tain species by virtue of t hat feature alone . In section 
Siaai the features of broom cells , if present , at the 
apex of the stipe may be diagnostic . The configuration of 
the outer walls of the cortical hyphae , of the broom cells, 
or of the hairs , may also be important . 
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TAXONOMY 

MARASMIUS Fr ies , Fl . Scan . 339 . 1835 , nom . cons ., emend . 
Singer , Mycol ogia 50 : 103 . 1958 . 

Androsaceus Patouillard, Hymen . Eu1· . 105 . 1887 . 
Type species : Androsaceus r otula(sconoli ex 
Fries) Patouillard, Hymen . Eur . 105 . 1887 . 

Chamaeceras Rebentisch ex Kuntze , Rev . Gen . Pl . III ,2 : 
454 . 1898 . Type species : Chamaeceras 
and.rosaceus (Fries) Kuntze , Rev . Gen . Pl. 
III , 2 : 454 . l898 . 

f.fycenitis Earle, Bull. N,ew York Bot . Card . 5 : 414 . 
1909 . Type spec i es : MYcenitis aZZiaceua 
(Fries) Earle , Bull . New York Bot . Card . 5 : 
414 . 1909 . 

Scorteus Earle , Bull . New Yor k 
1909 . Type species : 
ton ex Fries) Earle , 
Car d . 5 : 415. 1909. 

Bot . Gar d . 5 : 415 . 
Scorteus oreades (Bel­

Bull . New Yor k Bot . 

Type species : Marasmius r otula (Scopoli ex Fries) Fries , 
Epicr . r.zy-c . 385 . 1838 . 

Pi leus smal l to moder ately lar ge (1- 65 mm br oad) , con­
vex , squarely pulvinate , or campanulate and sometimes pap­
illate , umbonat e , or depressed , often stri ate or sulcate , 
usually thin , usually tough a nd reviving , glabrous or min­
utely velutinous . Odor and taste lacking , or foetid , sper­
matic , or of garlic or onions . Lamellae narrow t o broad or 
sometimes veinlike , thin , few, or rar ely numerous , r emote 
to crowded , adnate to f r ee or adnate to a par tial or com­
plete collar . Stipe central or somewhat eccentric (some­
times lacking in subtropical or tropical species) , thin , 
equal or tapered to the apex or base , bristle- like , broom­
straw- like , cartilaginous , pliant , or horny , gl abrous or 
pubescent to strigose, i nsititious or wi th a tuftli ke basal 
mycelium, sometimes with a shor t pseudor hiza . Rhi zomorphs 
or sterile stipes sometimes present , black . 

Spores White or rarely pale or ange yellow i n mass , 
clavate , cylindric, obovate , or pip- shaped , hyaline , smooth , 
nonamyloid , not metachromatic . Basi dia cl avate to subcl av­
ate , 4- or r arely 2- spored , clamped, nonamyloid . Basidioles 
subclavate or subfusiform to fusiform . Hymenial cystidia 
often pr esent , cl avate , cylindr ic , or fusoid -ventricose , 
capitate , capitellate , submoniliform , short- appendiculate , 
or sometimes rounded t o acute apically , hyaline to pale 
or ange yellow. Hymenial setae sometimes pres ent . Hymenial 
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broom cells often present on the lamellar edges , similar to 
the cuticular broom cells . Lamellar trama of parallel to 
interwoven , septate , branched , nonamyl oi d or dextrinoid 
connective hyphae . Clamp connections usual ly present. Pil­
eus trama of interwoven , often inflated hyphae otherwise 
similar to t hose of the lamellar t rama . Pileus subcutis 
r ar ely present , but if delimited , not of inflated cells . 
Pileus cuticle or epicutis a hymeniform layer of smooth 
cells , diverticulate cells , or broom cells and sometimes 
occas i onal setae or shor t cystidia , or a dense l ayer of 
interwoven , diverticulate or r arely smooth hyphae (and then 
black rhizomorphs present and the stipe insititious) . 
Stipe usually corticated thinly , the cor tical hyphae dark 
in color and thick- walled . Stipe vesture , if present , of 
br oom cells , cystid ia, or thin- to thick-walled hairs . 
On fallen leaves , wood , humus , or grasses , or rarely on 
living trees . 

The following key is based in part on Singer ' s (37-
39 , 41) classification . Taxa included are those formerly 
placed in Marasmius sensu Fries as well as the sections of 
Marasmius t reated here . Related tropical and subtropical 
taxa do not appear in the key . 

KEY TO SECTIONS OF t-1ARAS~fiUS AND OTHER 
NORTH TD1PERATE TAXA CONTAINING l'lARAS 1IOID SPECIES 

1 . Spores amyloid 
2 . Basal mycelium yellow to brownish or ange ; pileus 

subcutis, if present , not pseudopar enchymatous 
. . . . • . .•. . . . . ........ . . .. . .. . ..... . .. . . Xer>omphal,ina 

2 . Basal mycelium , if present , usually white or gray , 
but not yellow or brownish orange ; p i leus subcutis 
often pseudoparenchymatous if present . . .. . .. . Mycena 

1 . Spor es nonamyloid 
3 . Pileus cuticle with long dextrinoid hairs ... ... . .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cr>inipe Z lis 
3 . Pileus cuticle lacking long dextrinoid hairs , but 

sometimes with short nonamyloid filaments or cys­
t idia 
4. Cuticle of unexpended pilei composed of inter­

woven hyphae; black rhizomorphs absent 
5 . Cuticular hyphae weakly to strongly diver­

ticulate 
6. Stipe insititious ; cuticular hyphae 

diverticulate f r om the beginning 
. . ... . . Mar>asmieZlus emend . Singer 1962 

6. Stipe not insititious (with mycelium 
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visible at the point of emergence) ; 
cuticular hyphae smooth at first , diver­
ticulate only in age ; black rhizomorphs 
absent ........ CoZZybia sect . Subfumoeae 

5 . Cuticular hyphae smooth or occasionally 
lobed or incrusted 
7 . Pileus cuticle embedded in a gelatinous 

matrix . .. . . .... .... .. .. . .. . . . MicromphaZe 
7 . Pileus cuticle lacking gelatinous layers 

8 . Stipe pubescent or tomentose over-
all .... .. . CoZZybia sect . Veetipedes 

8. Stipe glabrous except at the base 
... . .. . . . . CoZZybia sect . Laevipedes 

q, Cuticle of unexpanded pilei a hymeniform layer 
of smooth or diverticulate hyphal end cells or 
broom cells , or , if composed of interwoven 
smooth or diverticulate hyphae, then black 
rhizomorphs also present 
9 . Pileus cuticle a dense layer of interwoven 

diverticulate or rarely smooth or spirally 
incrusted hyphae ; stipe insititious ; black 
rhizomorphs present ........... . .. . .. .... ... . 
. . . . .. . .. . . . . . . .. Marasmius sect . Androsacei 

9 . Pileus cuticle a hymeniform layer of smooth 
or diverticulate hyphal end cells or broom 
cells ; stipe insititious or not ; black 
rhizomorphs present or absent 
10 . GrmTing from cones ; clamp connections 

consistently absent . .. ... ..... . .. . .. .. . 
. .... StrobiZurus (marasmioid species) 

10 . Growing from other substrates ; clamp 
connections present in all north tem­
perate species examined 
11 . Cells of the pileus cuticle 

usually smooth , if diverticulate 
or with a few hyaline nodulose 
projections , then the trama non­
amyloid and black rhizomorphs 
absent 
12 . Pileus or lamellar trama or 

both dextrinoid .. .......... . 
.. Marasmius sect . GZobuZares 

12 . Pileus and lamellar trama 
nonamyloid 
13 . Pileus ,.,.hite , pale pink 

or pale orange yellow , 
less than 5( -8) mm broad 
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at maturity; lamellae 
usually poorly developed 
.... . . . . ....... . .. Ma'l'-
asmius sect . Epiphylli 

13 . Pileus usually darker , 
more than 5 mm broad at 
maturity ; lamellae well 
developed . ..•. . .. Maras ­
mius sect . Cho~dales (7) 

11 . Cells of the pileus cuticle orna­
mented , at least in young pilei , 
with numerous warts or rodlike 
projections ; t rama dextrinoid , or 
if nonamyloid , then black rhizo­
morphs present ~ the warts on the 
cuticular cells moderate brown 
14 . Cuticular broom cells usually 

subglobose to sphaeropeduncu­
late and ornamented with 
warts (fig . 4a) ; trama non­
amyloid 
15 . Lamellae adnate to a 

complete , free collar or 
rarely a par tial , adnate 
collar; cystidia absent ; 
black rhizomorphs pres-
ent . . . .. .. .... .. .... . Ma-
~asmius sect . Marasmius 

15 . Lamellae adnate or ad­
nexed to the stipe or 
rarely adnate to a par­
tial , adnate collar ; cys­
tidia pr esent on the la­
mellae and sometimes on 
the pileus cuticle ; 
black rhizomorphs absent 
.. . ... . ..... . ... . Ma~as-
miua sect . Hygromet~ici 

14 . Cuticular broom cells usually 
clavate to cylindric and orn­
amented with rodlike or fine­
l y divided projections (fig . 
4b) ; trama dextrinoid .. . . .. . 
. . .. . ... Marasmius sect . Sicci 
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KEY TO HARASNIUS SECTION ANDROSACEI 

1 . Pileus minute (1- 3 mm broad) ; odor of crushed pilei 
in fresh and dried , remoistened specimens of garlic .. . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . Ma11asmius thuj inus 

1. Pileus small but not minute (2- 20 mm broad) ; odor of 
crushed pilei mild or absent 
2 . Diverticulate cells not present in the hymenium; 

pileus light yellowish brown to yellowish white 
with the disc dark brown or moderate brown; hyphal 
walls of the stipe cortex irregularly incrusted or 
spirally thickened . . ... 2 . Marasmius paZZidoaephaZus 

2. Diverticulate cells present on the lamellar edges , 
clavate , with 3- 20 hyaline diverticula ; pileus dark 
brown to light brown , sometimes fading in age to 
light yellowish brown; hyphal walls of the stipe 
cortex smooth or rarely somewhat incrusted, but not 
spirally thickened . .... . .. . 3 . Marasmius androsaaeus 

KEY TO ~~RASHIUS SECTION EPIPHYLLI 

1 . Pileus cuticle a hymeniform layer of thick- walled cells 
with 1- 5 broad , often incrusted, conic pr oject i ons ; on 
fallen beech leaves ... .. . . .. .. . . .. 4. Marasmius epifagus 

1 . Pileus cuticle a hymeniform l ayer of thin- to thick­
walled smooth cells; on leaves of various herbaceous 
and woody plants , but not on beech leaves 
2 . Pileus light yellowish pink; on leaves ofherbaceous 

dicots . . .... . . . . . .... .. · · · · · ··· · · 5· Marasmius felix 
2 . Pileus white to yellowish white; on leaves of mono­

cots or Hoody dicots 
3 . On culms of Carex .. . .. . . 6. Marasmius aariaiaola 
3 . On leaves of woody dicots, particularly Betula-

ceae . . .... . .. . .... . ... . . 7. Marasmius epiphyZZus 

KEY TO MARASMIUS SECTION GLOBULARES 

1 . Hymenial cystidia or setae lacking ; growing in grass or 
rarely under spruce , often in fairy rings . ........ . ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 . Marasmius oreades 

1 . Hymenial cystidia or setae pr esent; growing on humus in 
deciduous woods , not in fairy rings 
2 . Hymenial setae hyaline .. . . .. .. .. ...... . .... ... .. . . . 

. . . . . ... . ... . . 11 . Ma11asmius deleatans (sect . Siaai) 
2 . Hymenial setae absent 

3 . Hymenial cystidia present on the lamellar faces 
and usually on the edges as well ; stipe 
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vesture lacking ........ 9. Mo:T'asmius aystidiosus 
3. Hymenial cystidia present on the lamellar edges 

only; stipe vesture of hyaline hairs ~-7 ~m 
broad • .....• . ..... •.... 10 . Marasmius striatipes 

KEY TO HARASHIUS SECTION SICCI 

1 . Hymenial setae present 
2 . Pileus yellowish white ; setae hyaline in water or 

2% KOH , often with capitate or r ounded apices ..... . 
• . • . . . . . . . . . . . . . . . . . . . . . . . . . 11 . Mo:T'asmius de Zeatans 

2 . Pileus some shade of brown; setae light yellowish 
brown to moderate brown in water or 2% KOH , usually 
with acute apices 
3 . Lamell ae no broader than 1/4 the pileus r adius , 

close (at least 1/mm at the pileus edge) ; stipe 
setae usually abundant ... . ... . .... .. .. ... .. . .. . 
..•.. 13 . Marasmius aohaerens var . ZaahnophyZZus 

3 . Lamellae broader than 1/L the pileus radius; 
distant to r emote (<1/mm at the pileus edge) ; 
sti pe setae rare ............... ..... .. •.... . .. . 
.... . .. . . 12 . Marasmius aohaerens var . aohaerens 

1 . Hymenial setae absent 
4 . Stipe covered overall with broom cells and branched 

or unbranched hairs 
5 . Lamellae crowded (at l east 10/mm at the pileus 

edge); stipe >2 mm thick .. l6 . Marasmius spissus 
5. Lamellae remote to close (fewer than 10/mm at 

the pileus edge) or , if crowded , then the stipe 
<2 mm thick 
6 . Pileus 6- 25 mm broad , brilliant or ange to 

strong brown or moderate reddish orange , 
often with minute yellow spots on the margin 
when dried ..•. . ... 14. Marasmius suZZivantii 

6 . Pileus 2- 6 mm broad , moderate orange or 
paler .............. 15 . Marasmius armeniaaus 

4 . Stipe glabrous above the basal mycelial pad or wit h 
broom cells only at the extreme apex or base 
7 . Lamellae crowded (at least 10/mm at the pileus 

edge) ........ .. ..........• 16 . Marasmius spissus 
7 . Lamellae remote to close (<1/mm at the pileus 

edge) 
8. Sterile sti pes present ; usually on Gramineae 

. • . 26 . Marasmius grcuninum (sect . Marasmius) 
8. Sterile stipes absent ; on woody or herba­

ceous debris , but only rarely on Gramineae 
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9. All cuticular broom cells on a single 
pileus uniformly either thin- walled or 
thick- walled , with the projections 
either narrow (0 . 5- 1 ~m) on all cells or 
broad (1- 2 .2 ~m) on all cells 
10 . Pileus remaining even (nonstriate 

and nonsulcate) throughout develop­
ment 
11 . Projections of cuticular broom 

cells 2 .8- 5. 6 X 0 . 5- 1 . 5 ~m; 
spores 13- 17 ~m long ........ . 
........ 17 . "4a:Pasmius borealis 

11. Projections of cuticular broom 
cells 7- 14 X 1- 2 .2 ~m; spores 
7- 10 .8 ~m long ...... . .. . .... . . 
.... . . . 18 . Marasmius spadiceus 

10 . Pileus soon either striate or sul­
cate 
12 . Hymenial cystidia refractive 

and usually pale yellow , often 
arising deep in the trama and 
curved at the base ; pileus 2. 5-
27 nun broad . . . . . . . . . . . . . . . . . . . 
....... . .. 19 . Marasmius siccus 

12 . Hymenial cystidia, if present , 
hyaline , nonrefractive, rare , 
and inconspicuous , arising at 
the same level as the basidi­
les and not curved at the base; 
pileus 19- 45 mm broad . . ...... . 
18 . Marasmius fuZvoferrugineus 

9. Cuticular broom cells on a single pileus 
both thick- walled and thin- walled (e . g . , 
fig . 38 ) , with the thicker- walled cells 
inset or spaced evenly at intervals and 
the projections narrow (0 . 5-1 .5 ~m broad) 
on some cells and broad (1- 2 . 5 ~m broad) 
on others 
13 . Spores 2- 2 . 5 t imes longer than 

broad; lamellae broad in age; pile­
us moderate brown or moderate yel-
lowish brown at first .. . . .. .. . . . . . . 
.. . ....... . . 21 . Marasmius gZabeZlus 

13 . Spores at least 2 . 6 times longer 
than broad ; lamellae narrow to mod­
erately broad in age; pileus p ink , 
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purplish pink, light yellowish 
brown , or moderate yellowish pink 
at first 
14 . Spor es 9-13 ~m long ; cuticle 

not appearing mottled in a 
regular pattern on low magnifi· 
cat i on .. 22 . Marasmius beZZipes 

lh . Spores 11- 16 ~long ; cuticle 
(surface view) appearing mot­
tled in a regular pattern on 
low magnification 
15 . Lamellae 16- 23 ; pil eus 

campanulate at f irst ; 
pr ojections of cuticular 
broom cells up to 2 ~m 
broad ; sti pe apex pur­
plish pink to light yel­
lowish brown at first ... 
23 .Marasmius puZcherripes 

15 . Lamellae 11- 16 ; pileus 
convex at first; projec­
tions on cuticular broom 
cells up to 1( - 1.5) ~m 
thi ck; stipe apex white 
or light yellow at fi r st . 
. 24 . Marasmius robinianus 

MARASMIUS SECTION HYGROMETRIC! 

Only a single species occurs in the region under con­
sideration : 25 . Marasmius minutus . 

KEY TO MARASNIUS SECTION MARASMIUS 

1. Pileus moderate orange to st r ong r eddish br own or near­
by, at least when young ; cuticular broom cells with 2-
25 unbranched, short , r odl ike projections 
2 . Stipe moderate reddish brown to blackish brown 

below, glabrous ..... . . . ... . . . 26 . Marasmius graminum 
2 . Stipe white overall , pubescent . 27 . Marasmius oZneii 

1 . Pileus white to light yellowish brown or light brown at 
first ; cuticular broom cells densely covered above with 
numerous warts or finely divided projections 
3. Cuticular broom cells with finely divided projec­

tions ; spores 9- 13 ~m long . . 28. Marasmius pruinatus 
3 . Cuticular broom cells ornamented with closely 

spaced warts ; spores 6-11 ~m long 
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4. Stipe less than 0 . 3 mm thick; pileus obtusely 
conic , often abruptly paler on the disc ; usually 
on oak leaves .. . ... • .... 29 . Marasmius capi ZLaris 

4. Stipe more than 0 .3 mm thick; pileus pulvi nate , 
then convex-depr essed , not markedly paler on the 
disc ; on decaying hardwood logs or debris . ... . . . 
. . . . . . . . . . . . . . . • . . . • . . . . . . . . 30 . Marasmius raotuZa 

~~SMDJS section ANDROSACEI Kuhner , Botaniste 25 : 91 . 
1933 . 

Marasmius I Insititii I Setipedes a FoZiiaoZae Quelet , 
Fl . Mycol . France 311 . 1888 . 

Marasmius C RotuZina Patouillard , Ess . Ta.xon . 1115 . 
1900 . 

Type species : Marasmius androsaaeus (Linnaeus ex Fries) 
Fries , Epicr . llfyc . 385 . 1838 . 

Pileus small (<20 mm br oad) , smooth or radially rugu­
lose , thin , tough , light or dark in color . Odor and taste 
mild , foetid , or of garlic or onions . Lamellae thin , few , 
close to distant , adnate to adnexed , or attached to a par­
tial , adnate collar . Stipe thin , bristle- like , cartil ag­
inous , or fi1~ and filiform , glabrous or rarely pubescent , 
insititious . Rhizomorphs numerous , black . Sterile stipes 
and basal mycelium absent . · 

Spores elliptic t o narrowly obovate or pip- shaped. 
Diverticulate cells sometimes present on the lamellaredges, 
Trama of pileus and l amellae nonamyloid or dextrinoid . 
Pileus cuticle of inten10ven , diverticulate or rarely 
smooth hyphae. Stipe cortex of smooth or roughened hyphae , 
lacking vesture or with thick- walled hairs . 

On needles of coniferous trees or rarely on leaves of 
deciduous trees . 

1 . MA.RASt.fiUS THUJINUS Peck , New York State l~us . Bull. 67 : 
26 . 1902 (1903) . FIG. 9 

Marasmius piceina Kauffman , Pap . Michigan Acad . 
Sc i . 1 : 143 . 1921 (1923) . 

PILEUS 1- 3 mm broad ; pulvinate at first , becoming 
convex and sometimes shallowly depressed or umbili cate ; dry; 
dull; opaque ; at first smooth ; soon minutely rugulose ; 
often faintly sulcate-st riate to the disc; entire or l obed; 
membranous and rather t ough ; reviving . CUTICLE minutely 
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velutinous; brownish pink centrally , light yellowish pink 
(Pinkish Buff) on the margin , in dried specimens pale yel ­
low or brownish ~ink . TRAMA thin; white or nearly so. 
ODOR of crushed pilei of garlic . TASTE tardily of garlic . 

LAMELLAE moderately broad (up to 1 mm broad on a pile­
us 2 mm across) ; thin; distant ; few (8- 10 reach the stipe); 
equal at first, soon with short lamellulae alternating with 
the lamellae; adnate at first , then adnexed to deeply emar­
ginate ; pliant ; entire; at first straight , then broadest 
near the edge ; not intervenose ; not forked ; nearly white , 
drying pale yellow. 

STIPE 12- 25 mm long , 0 .1·- 0 . 2 mm +.hick ; terete ; fili­
form; straight , but curled upon drying; dry; shining ; trans­
lucent; solid; firm; even ; glabrous or minutely pruinose , 
particularly near the base; yellowish white at the apex, 
light yel lowish broT..m tinged red below, rarely dark brown 
at the base ; insititious . STERILE STIPES lacking. RHIZO­
t-lORPHS rare to abundant , often binding several needles ; 
capillary (less than 0 .1 mm broad); short (less than 10 mm 
long); curled; dark brown. BASAL t-1YCELIUM lacking. 

SPORES (7 . 0- )8 . 0-11 . 2 X 2 . 5- 4 .2 ~m ; pip- shaped or nar­
rowly fusoid- elliptic. BASIDIA 18- 32 X 5 . 5- 8 . 5 ~m ; clav­
ate; 4- spored. BASIDIOLES subfusiform. 

HYMENIAL CYSTIDIA absent . 

TRAMAL HYPHAE of pileus and lamellae 1- 4 ~m broad; 
interwoven; hyaline to light gr ayish yellow or rarely light 
yellowish brown; with hyaline, thin walls; nonamyloid . 

PILEUS CUTICLE an uneven layer of interwoven diver 'ticu­
late hyphae . CUTICULAR HYPHAE up to 7 IJm broad; thin­
walled near the pileus margin , with light yellowish brown , 
unevenly or spirally t hickened walls up to 1. 5 lJID thick on 
the disc; regularly and closely knobbed- diverticulate, the 
diverticula shor t and broad (2- 5 X 2- 4 ~m) , often blunt, 
refractive, and hyaline to pale yellow or light yellowish 
brown; with s hort branches which are occasionally clavate 
and erect . 

STIPE corticated overall . CORTICAL HYPHAE 2- 4 IJID 
broad; wit h thin hyaline to light yellowish brown walls 
which are regularly and evenly short - diverticulate along 
the outer surface and smooth on the inner; nonamyloid . 
TRAMAL HYPHAE 6- 8 ).llll br oad; with thin hyaline to pale yel­
low walls; nonamyloid . 

Gregarious and sometimes in troops on needles of 
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a b 

Figure 9 . Marasmius thujinus~ Gil liam 1459 . a. Spores , 
x2300 . b .· Cortical hyphae of the stipe , xl500 . 
c . Cuticular cells, x2300 . 

spruce , fir, and white cedar in coniferous woods . Fruit­
ing period : 8 Sep- 14 Oct (-8 Dec , Idaho) . 

Collections examined: 

CANADA : BRITISH COLUMBIA : Harrison 6340 . ONTARIO : 
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Smith 4745 . UNITED STATES : COLORADO : Kauffman , ~ Sep 
( holotype of Ua:rasmius pioeina Kauffman ) . IDAHO : Cooke 
19049 . MICHIGAN : Smith 4379A & 113286; Gilliam 1459 . NEW 
YORK : Peck, 19 Sep 1902 (holotype of M. thu.iinus Peck , 
NYS) . 

Although Peck ' s description of Maroasmius thu:iiYJ.us does 
not mention the garlic or onion odor stated by Kauffman as 
occurring in M. piceina~ the type specimens of M. thujinus 
when remoistened and crushed do give off a distinct odor 
of garlic . Since the garlic odor of fresh specimens may 
be missed if the pileus i s not crushed , Peck ' s omission 
of the odor is understandable . Microscopic features of 
the type specimens of M. thu,Hnus and M. piceina are simi ­
lar . The difference in substrate appears t o be unimpor ­
tant , since Smith 63286 was found growinR on needles of 
both Picea and Thuja . On the basis of the preceding evi­
dence I consider M. pioeina a synonym of M. thu,iinus . 

2 . t-1ARASNIUS PALLIDOCEPHALUS Gilliam , Mycologia 67 : 818 . 
f . 1- 3. 1975 . FIG . 10 

PILEUS 2- l L ~n broad ; pulvinate to convex at first , 
then plano- convex or broadly conic- convex , fi nally plane 
to shallowly concave and often subumbonate or umbilicate ; 
dry , or subviscid i n wet weather ; matte , but shining when 
wet ; opaque ; smooth; even or fai ntly rugulose- striate up 
to 2/3 the pileus radius ; at first entire , soon eroded or 
crenate ; pliant or membranous ; reviving . CUTICLE minutely 
velutinous or matted- fibrillose ; dark br own in primordia , 
soon light yellowish brown , light grayish yellowish brown , 
light pinkish yellowish brown , light yellowish pink (Light 
Pinki sh Cinnamon) , pale orange yellow (Pale Pinkish Buff) , 
or yellowish white (~&P 9B2) on the margin and darker 
[pale or ange yellow (Pale Pinkish Buff) , light yellowish 
br own (Cinnamon) , dark br own (W<P 16Al2) , or moderate 
yellowish brown ] on the disc . TRAMA thin (0 . 1- 0 . 5 mm thick 
i n the disc) ; yellowish white to light yellowish brown . 
ODOR and TASTE lacking . 

LAMELLAE narrow (up to 1 mm broad) ; usually thin ; sub­
distant to distant ; moderately numerous (12- 20 reach the 
stipe) ; unequal , with 1 or 2 irregular tiers of lamellulae ; 
adnate at first , becoming adnexed to sinuate in age , or 
sometimes attached to a par tial , adnate collar; pliant ; 
entir e or minutely fimbriate ; straight at first , br oader 
near t he stipe i n age ; not intervenos e or obscurely so i n 
age; not for ked ; yel lowish white , pale orange yellow 
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(Light Buff) , or light yellowish brown . 

STIPE 12- 43 mm long, 0 . 2- 0 .8 mm broad ; central or 
somewhat eccentric; t erete ; equal; straight vhen moist , 
soon curling and twisting in dry air; dry ; shining ; opaque ; 
hollow; bristle- like but not tough (thin, stiff , and easily 
cut); even; glabrous or sometimes vbitish- pruinose up to 
1 mm from the apex downward ; light yellowish brown t o mod­
er ate yellowish brown or dark r eddish br own to dark brown 
on t he upper half , blackish brown belov; insititious . 
STERILE STIPES absent . RHIZOMORPHS scarce to abundan-c ; 
arising at intervals along t he substrate; much branched; 
t hreadlike; t wisted and curled ; often binding several 
needles together; black . BASAL MYCELIUM absent . 

SPORES white in mass; 6 . 0- 9 .8 X 2 . 5- 4 . 2 vm ; narrowly 
elliptic , narrowly obovate , or pip- shaped . BASIDIA 20- 33 
X 4-7 vm; clavate or subclavate; 4- spored . BASIDIOLES 
subfusiform to subclavate . 

HYMENIAL CYSTI DIA lacking . 

TRAMAL HYPHAE interwoven and inflated up to 8 vm 
broad in the pileus ; parallel , uninflated , and 2 . 5- 6 vm 
broad in the lamellae; vith hyaline t o l ight grayish yel­
low walls up to 0.5 vm t hick; nonamyloid . 

PILEUS SUBCUTIS 15- 75 vm thick , composed of inter­
woven t o ascending- interwoven hyphae 2- 9 vm broad , vit h 
hyaline to moderate yellowish brown, oft en spirally thick­
ened or irregularly incrusted valls up to 0 . 5 vm t hick , 
often with broad diverticula or short branches , nonamyloid. 
PILEUS EPICUTIS up to 40 vm thi ck , an interrupted or con­
tinuous hymeniform or subhymeniform layer of clavate or 
cyli ndric cells 4- 40 X 4- 10 vm vith fev to many diverticula 
up to 4 um broad and t hin hyaline valls. 

STIPE corticated overall. CORTICAL HYPHAE 1- 3 . 5 um 
br oad; with smooth , beaded , r oughened , or spirally thick­
ened grayish yellow to deep brown walls less t han 0 . 5 vm 
thick; nonamyloid . TRAMAL HYPHAE up to 7 vm broad; with 
hyaline walls up to 0 . 5 vm thick , or with the wall com­
pletely occluding t he lumen; nonamyloid or more usually 
dextrinoid, at least in part . 

Gregarious and sometimes i n troops on needles of coni ­
f ers , particularly spruce , in coniferous voods . Fr uiting 
period: 14 Jun- 30 Oct . 

Collections examined: 
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CANADA : QUEBEC: Bigelow 4885 ( t·tASS) . UNITED STATES : 
MAINE: Bigelow 3086 ( HICH) & 101u0 (MASS) . MASSACHUSETTS : 
Bigelow 6682 ( f.fASS) & 6838 (MASS) . MICHIGAN : Anunirati 
1616 & 3056 ; Gilliam 1110 , 1165 (holotype of f1ca>asmius 
paZZidocephaZus Gilliam) , & 1170; Patrick 268 ; Shaffer 
1291 ; Smith 25365 , 36435 , 51673, & 66360 . MINNESOTA: 
Weaver 1621. NEW HAMPSHIRE : Bigelow 11683 (r.fASS) & 123 57 
(MASS) . NEW YORK: Bigelow 5128 (~tASS) & 5138 ( t.fi\SS) . 
NORTH CAROLINA : Harrison 10976. 

Marasmius paZZidocephaZus Gilliam may be commonly 
f ound in the summer after moderately heavy rai ns in spruce 
and hemlock woods . For a comparison between this species 
and M. androsaceus, see the original publication (8) . 

3 . MARASMIUS ANDROSACEUS (Linnaeus ex Fries) Fries , Epicr . 
Myc . 385 . 1838. FIGS . ll- 13 

Agaricus and.rosaceus Linnaeus ex Fries , Syst . Myc . 
1 : 137 . 1821. 

Chwnaeceras androsaceus (Linnaeus ex Fries) Kunt­
ze , Rev . Gen . Pl . I II , 2 : 454 . 1898 . 

Maraemius me Zanopus t-1organ , J . Ci ne innati Soc. 
Nat . Hist . 18 : 36 . pl . 1, f. 2. 1895 . 

PILEUS 2- 15(- 20) mm broad; convex or pulvinate at 
first with the margin incurved , becoming broadly convex 
to plano- convex and often depressed or umbilicate cent ral­
ly , f i nally plane with the margin wavy and uplifted; dry ; 
dull , or sometimes shining in wet weather ; opaque , or 
sometimes t ranslucent on the margin when wet; smooth at 
first , t hen minutely rugulose ; at first even , becoming 
rugulose- striate or sulcate up to 7/8 the pileus radius ; 
entire , er oded , or crenate ; pliant; reviving. CUTI CLE 
glabrous at mid- mru·gin , often minutely granular- r oughened 
on the disc and extreme margin : dark brown (M&P 8Al0) or 
dark yellowish brown tinged pi~~ when young and moist , 
t hen moderate brown (Army Brown, M&P 16A9- 10) , grayish 
reddish brown (r.1&P 15A8- 9) , or light brown (l.f&P 14A6) , 
often dark brown (M&P 16A9- 12) on the disc, rarely white 
on the ext r eme edge , in age or on drying sometimes fading 
to l i ght yellowish brown (Wood Br own , Vinaceous- Cinnamon ) . 
TRAMA up to 1 mm thick , often indistinguishable; yellowish 
white to l ight yellowish br own . ODOR mild or lacking . 
TASTE lacking or r arely somewhat bitter . 

LAMELLAE narrow (up to 1 mm broad); thin ; subdi stant 
to distant; few (10- 20 reach t he stipe); unequal , wit h 
2-7 t i ers of lamellulae; adnate , adnexed , or sometimes 
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Fisur• 10 . Marasmius panidocepha~•• . Smith 516T3 , x1 
(courtesY of A. H. Smith) . 

FigUre 11· /lai'O.smiuS (tlldrosaceus . Smith 62441 , x1 (cour-

~esy of A. H. Smi~h) · 
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attached to a partial , adnate collar; tough- pliant; sub­
fimbriate or minutely erose ; at first straight , becoming 
subventricose in age; occasionally forked ; yellowish white 
(M&P 11B5) at first , soon light grayish yellowish brown 
Avellaneous, M&P 12A6) or brownish pink , often tinged 
gray (M&P 12A2, llA3) or grayish brown in age or when 
water- soaked . 

STIPE 12- 60 mm long , 0 . 2- 1 .1 mm thick ; central ; 
terete or flattened; equal or narrowed slightly to the 
base; straight or curved , often twisted; dry; dull or 
shining ; opaque; hollow; wiry; glabrous, or with a few 
short barbs or slender branches; blackish bro~~ to black 
overall or rarely moderate reddish brown or dark yellow­
ish brown on the apical 1- 2 mm; insititious . STERILE 
STIPES lacking. RHIZOMORPBS rare to abundant; 0 .1- 0 .7 mm 
thick ; arising from the substrate near the basidiocarps ; 
often branched ; bristle- like; twisted and coiled or 
recurved ; glabrous or with fine barbs or tendrils which 
adhere closel y to the substrate ; blackish brown . BASAL 
MYCELIUM lacking. 

SPORES white in mass ; 6 . 7- 8 .8( - 10) X 3 . 2- 4.3 ~m ; 
elliptic , pip- shaped , or narrowly obovate. BASIDIA 19- 34 
X 4- 7 ~m ; clavate; 4- spored . BASIDIOLES subfusiform . 

J1Yt.1ENIAL DIVERTICULATE CELLS 5. 5- 36 X 4- 11 lJ1Il; usual­
ly clavate , sometimes obovate , subcylindric , or irregular­
ly lobed; with 3- 20 hyaline wartlike or rodlike diverticu­
la 3- 5( -11) X 0 . 5- 3 lJ1Il which are rounded to acute and 
sometimes branched ; with thin, hyaline walls; nonamyloid ; 
rare to abundant on the lamellar edges . 

T~~ HYPHAE interwoven and inflated up to 11 . 5 ~m 
in the pileus; parallel- interwoven , uninflat ed, and 2 .5- 7 
~m broad in the lamellae ; with hyaline to light grayish 
brown walls up to 0 . 5 ~m thick; nonamyloid, but sometimes 
with granular dextrinoid contents . 

PILEUS SUBCUTIS 10- 60 ~m thick, composed of inter­
woven hyphae 4- 13 . 5 lJ1Il broad , with hyaline to moderate 
brown , often unevenly or spirally thickened walls up to 
1 . 5 ~m thi ck; dextrinoid; in age forming the uppermost 
layer of the pileus . PILEUS EPICUTIS a hymeniform layer 
8- 25 ~m thick, of smooth or diverticulate cells 10- 21 X 
4- 14 ~ which are lobed , clavate, obovate , or cylindric 
and often pedicellate , smooth or with many hyaline diver­
ticula 0 . 5-5 X 0 . 2- 3 ~. and with hyaline walls up to 1 
~m thick. 
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Figure 12 . Marasmius androsaaeus~ Gilliam 1504 , x2300 . 
a . Spores . b . Diverticulat e cells from t he 
lamellar edge . c . Elements of the pileus 
cuticle . 
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Figure 13 . t~asmius androsaceus . a - b . Bigelow 3104 . 
a . Spor es , x2300 . b . Section of stipe 
showing smooth cortical hyphae, xl500 . 
c- d . Smith 62447 , x2300 . c . Tangential 
section of pileus cuticle taken from pileus 
edge . d . Tangential section of pileus 
cuticle taken halfway between the center and 
edge of t he pileus . 



STIPE corticated overall . CORTICAL HYPRAE 2 . 5- 5 . 5 
~ broad; with dark yellowish br own to blackish brown , 
often granular- roughened or unevenly i ncrusted walls up 
to 0. 5- 1 ~thick; nonamyloid or dextri noid . STIPE VES­
TURE lacking . 
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Greg~rious and often in t roops on needles , cone 
scales, and debris of conifers, or rarely on dec iduous 
l eaves in coniferous or coniferous- dec i duous woods . Fruit ­
ing period: 3 Jun- 30 Oct . 

Collections examined : 

CANADA : NOVA SCOTIA : Smith 506 . QUEBEC : Bigelow 
4884 (MASS) , 5427 (~~SS) & 5723 (MASS) . ENGLAND : SOMER­
SET: Smith 63164 . FRANCE: HAUT- RHIN : Shaf f er 4911 . 
OISE: Shaffer 4647 . G~~~~ = Sydow, /~ootheca GeP-manica 
301. SHITZERLAND : Favre , 29 Jun 1948. UNITED STATES : 
CALIFORNIA: Bonar 468 . IDAHO : Smith 15805 & 58991 . 
~ffiiNE : Bi gelow 3096 (MASS), 3104 , 10053 (MASS), & 10208 
(MASS) . MASSACHUSE'ITS : Bi gelow 6461 (!>1ASS) ; Linder , Sep 
1932 (FH). MICHIGAN : Gi lliam 528 , 529 , 709 , 778 , 1166, 
1172, 1239 , 1455 , & 1475; Patrick 226 ; Smith 33- 405 , 62447, 
63434 , & 72457; Heber 2569 . MINNESOTA : Heaver 1194 , 
1958 , & 2085 . NE\o/ JERSEY : Ellis, 20 Jul 1876 (NY). NE\·l 
YORK : Peck , Nov (FH) ; Gilliam 1284 . NORTH CAROLINA: 
Harrison 10987 , Hesler 10453 (FH ) . OHIO: Morgan , Preston , 
1890 (holotype of Ma.rasmius melanopus Morgan, IA); Gilliam 
1504 . OREGON : Smith 55757 . VERMONT : Bigelow 14236 
(MASS) ; Linder , 3 Jul 1938 ( FH); Shaffer 3370 . \olASHINGTON: 
Smi th 48818 . vliSCONSIN: Gilliam 1231. \ofYOMING: Solheim 
5361 . 

Ma.rasmius androsaceus is a Friesian name for which no 
holotype exists . After having examined numerous European 
collections , I am reasonably certain that the European and 
North American material belong to the same species and 
that the cormnon ta.xon f its the Friesian descript ion. For 
basidiocarps with light yellowish brown or pale orange 
yellow pilei and no diverticulate cells on the lamellar 
edges , see M. pallidocephalus . 

Both l arge- spor ed (wit h spores 7- 10 11m long) and 
small- spored (wit h spores 6. 3- 8 . 5 IJXIl long) strains occur 
in Ma.rasmius androsaceus . During the initial phases of my 
study of M. androsaceus~ the presence of large spores 
seemed to correlate with a high frequency of diver ticulate 
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cells in the pileus cuticle , but this correlation soon 
broke down . The proportion of diverticulate cells in the 
pileus cuticle is at least partly a matter of age of the 
basidiocarp, since the diverticulate cells making up the 
epicutis become separated in age , leaving the interwoven 
hYPhae of the subcutis to form the surface layer (fig. 13 , 
c & d) . Spore size r anges fol~ a continuum if enough col­
lections are studi ed . 

A few collections (e .g ., Weaver 1194) appear to have a 
gelatinous matrix present in the cuticular region, but 
this layer is actually composed of degenerate spores . 

MARASt-1IUS section EPIPHYLLI [ ' Epiphylleae '] K'uhner , Botan-
25 : 93 . 1933 . 

Type species : Marasmius epiphyllus (Persoon ex Fries) 
Fries, Epicr . Myc . 386. 1838 . 

Pileus minute to small (<5 mm broad) , smooth becoming 
radially rugulose , thin , tough- membranous, white to pale 
orange yellow or pale yellowish pink . Odor and taste mild 
or lacking . Lamellae thick and veinlike , few or lacking 
altogether , distant to remote , adnate or attached to a 
partial , adnate collar . Stipe thin , pliant , minutely prui­
nose overall , insititious . Rhizomorphs lacking . Sterile 
stipes sometimes present . Basal mycelium lacking . 

Spor es obovate or fusoid- elliptic. Rymenial cystidia 
usually present , fusoid- ventricose, often capitate , hya­
line . Trama of pileus and lamellae nonamyloid . Pileus 
cuticle a hymeniform layer of obovate or subglobose to 
cylindric thin- to thick-walled cells which are usually 
smooth but may have 1- 5 broad conic projections , and 
sometimes occasional short cystidi a . Stipe corticated 
thinly overall . Stipe vesture of thin- to thick- walled 
cystidioid hairs . 

On leaves of dicotyledonous trees and herbs . 

4. MARASf~IUS EPIFAGUS Gilliam, Mycologia 67: 821. .f, 4-
8 . 1975 . 

PILEUS 0.2- 2 mm br oad when dried ; hemispheri c at 
first , then convex to plano- convex; dry ; dull ; opaque at 
first , translucent in age ; smooth ; at first even , becoming 
distantly and obscurely rugulose- striate in age; entire; 
fragile . CUTICLE pr uinose ; pale yellow, moderate orange 
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yellow , or light yellowish pink at fir st , fading i n age to 
white or yellowish white . T~~ not observed . ODOR and 
TASTE not obser ved. 

LAMELLAE narrow and veinlike; thin or somewhat thick­
ened; remote; few (1- 7) , or lacking altogether ; equal; 
pruinose ; adnate; entire ; not intervenose; rarely forked ; 
white. 

STIPE up to 9 mm long , 0 . 1- 0 . 2 mm thick ; slightly 
eccentric; terete; filiform; dry; subshiny; delicate; even; 
densely whitish- pruinose ; white overall at first , becoming 
moderate brown to deep brown from the base upward ; insit­
itious. STERILE STIPES lacking. RHIZOMORPHS l acking . 
BASAL MYCELIUM lacking. 

SPORES 5.6-8.4 X 2.8- 3.2(- 3.8) ~m ; narrowly elliptic , 
subcylindric , or rarely obovate . BASIDIA 24-30 X 7-8.5 
~m ; clavate; 4- spored . BASIDIOLES subfusiform . 

HYMENTAL CYSTIDIA 32- h6 X 4. 5-8. 5 ~m; fusoid- ventri­
cose , somet imes with a constricted neck; with hyaline to 
pale yellow walls up to 1 ~m thick ; pr ojecting up to 30 ~m 
beyond the basidioles ; nonamyloid ; common on the edges and 
faces of the lamellae . 

TRAMAL HYPHAE of the pileus and lamellae 1. 5- 5 ~m 
broad; loosely interwoven ; uninflated ; with hyaline walls 
up to 1 lJ m thick ; nonamyloid . 

PILEUS CUTICLE a hymeniform layer of t wo types of 
cells : (1) THICK- \</ALLED CELLS (14- )25- 30 X 5. 5- 7 lJID , 
subcylindric to obovate, with 1- 5 broadly conic or lobate, 
solid , hyaline to moderate orange yellow projections and 
hyaline to moderate orange yellow, unevenly incrusted or 
roughened walls up to 5 ~m thick , nonamyloid but with 
granular dextrinoid contents ; and (2) CYSTIDIA 25- 35 X 
5-7 ~m, similar to the hymenial cystidia. 

STIPE corticated in the pigmented portions only , the 
superficial hyphae elsewhere hyaline and undifferentiated . 
CORTICAL HYPHAE 2- 4 ~m broad; with moderate orange yellow 
to deep brown walls up to 1 ~m thick; nonamyloid . TRAMAL 
HYPHAE 1 . 5- 4 lJm broad; with thin , hyaline walls; nonamy­
loid . CYSTIDIA up to 18 X 8 . 5 lJID ; cylindric , conic, or 
tapered ; with hyaline to moderate orange yellow, sometimes 
i ncrusted walls up to 0.5 ~m thick ; abundant overall . 
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Gregarious on beech leaves in beech-maple woods . 
Fruiting period : 8 Sep- 5 Oct . 

Collections examined : 

MASSACHUSETTS : Bigelow 6232 (MASS) . t-ITCHIGAN : 
Kauffman , 5 Oct 1912; Smith 80658 (holotype of Marasmius 
epifagus Gilliam). NE\ol YORK: Rogerson 3911 (NY) . 

Marasmius epifagus Gilliam differs f r om other species 
of the EpiphyZZi in several respects: (1) the pileus is 
light yellowish pink or pale yellow rather than white; 
(2) a partial adnate collar may sometimes connect one or 
two lamellae; and (3) the cuticular broom cells are not 
always smooth but may bear 1 - 4 conic projections . The 
species is never t heless included in Section EpiphyZZi 
because M. epifagus lacks a complete, free collar and 
rhizomorphs and because the hymenial cystidia and basic 
cuticular structure resemble those of other EpiphyZZi. 

5. MARASMIUS FELIX t-1organ, J . Mycol. 12: 2 . 1906 . 
FIG . lL 

PILEUS 3- 5 mm broad ; pulvinate or convex at first , 
then plano- convex ; dry ; dull; opaque ; chalky and smooth ; 
at first even, becoming radially rugulose- striate; entire; 
tough- membranous. CUTICLE pruinose, with minute concolor­
ous spicules overall ; light yellowish pink (M&P lOAS- 6 , 
lOB6) . ~~thin, or sometimes indistinguishable ; concol­
orous with the cuticle. ODOR and TASTE lacking . 

LAMELLAE narro'n' ( 0. 2- 0 . 5 mm broad); moderately thick ; 
distant ; few (10- 11 r each the stipe) ; equal ; adnate or 
often attached to a partial , adnate collar which may span 
up to 1/2 the circumference of the stipe; membranous ; 
entire ; not intervenose; often forked halfway to the stipe; 
usuall y crisped; yellowish white (M&P 9B2) , blotched with 
moderate orange . 

STIPE 25- 45 mm long , 0 . 2- 0 . 3 mm thick (long in rela­
tion to pileus size) ; central; terete ; filiform and often 
tapered to the apex ; hollow ; deli cate but pliant ; even; 
minutely pruinose to spiculate overall ; yellowish white 
(M&P 9B2) up to 3 mm from the apex downwar d , blackish bro'n~ 
below; insititious . STERILE STIPES distantly spaced along 
the substrate ; up to 15 mm long; similar to the fertile 
stipes ; black. RHIZOMORPHS lacking . BASAL MYCELDR~absent . 
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SPORES 7 .7-11.2 X 3 .1- 5. 3 ~; obovate or broadly fus­
oid- elliptic . BASIDIA 22- 28( - 33) X 5- 8 . 5 ~; clavate ; 4-
spored . BASIDIOLES narrowly fusiform , with pine hed apices . 

HYMENIAL CYSTIDIA (11- )32- 51 X 4- 10(- 16.5) ~; fusi­
form , fusoid- clavate, fusoid- ventricose , broadly clavate , 
or subglobose ; capitate or mucronate, or if not , then 
rounded to acute apically; with hyaline walls up to 0 . 5 
~m thick ; projecting up to 10 ~m beyond the basidioles ; 
nonamyloid ; abundant on the lamellar edges and faces . 

TRM~L HYPHAE of the pileus and lamellae 3- 7 ~broad ; 

loosely interwoven ; uninflated; with hyaline walls up to 
1 ~m thick ; nonamyloid. 

PILEUS CUTICLE a hymeniform layer of t wo types of 
cells : (1) sr.100TH CELLS 9 . 5- 16 X 2 . 5- 11 ).Jlll, which ar e 
pyriform , obovate , clavate , elliptic , or lemon- shaped , 
with hyaline to pale orange yellow walls up to 3 wn thick ; 
and (2 ) CYSTIDIA 18- 27 X 4- 6 wn , similar to the hymenial 
cystidi a . 

STIPE corticated in the pigmented por t ions only , the 
superficial hyphae elsewhere hyaline and thin- walled . 
CORTICAL HYPHAE 2- 5 ~ broad ; with pale yellow to deep 
brown wall s up to 1 ~ thick . TRAMAL HYPHAE 2- 6 ~ broad ; 
with hyaline walls up t o 1 ~ thick ; nonamyloid . CYSTIDIA 
up to 25 X 8 lJm ; taper ed , cylindric , subfusiform , fusoid­
ventricose, short- clavate, or subglobose ; with hyaline to 
pale orange yellow walls up to 2 . 5 1~ thick; occasionally 
with hyaline incrustations; subcapitate , or i f not , then 
rounded to acute apically; 0- 1- septate ; nonamyloid ; abun­
dant overall. 

Solitary on scattered petioles of' dead herbaceous 
vegetati on at forest edge . Fruiting period uncertain . 

Collections examined: 

I NDIANA : Gilliam 931 . OHIO : Mor gan 129 , Preston, 
1906 ( 2 spec imens , syntypes of Marasmius felix Morgan , IA). 

To my knowledge Gilliam 931 is t he first collection 
of Marasmius fe lix Morgan since the original description 
in 1906 . Features which, in combination , distinguish 
M. felix are a l ight yellowish pink pileus , pruinose 
lamellae blotched with orange , a densely pruinose stipe , 
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prominent fusoid-ventricose cystidia on the pileus , stipe , 
and lamellae , and obovate or fusoid- elliptic spores. The 
occurrence on petioles of dicotyledonous herbs is unusual 
for North American Marasmii . 

6. MARASMIUS CARICICOLA Kauffman in Pennington , N. Am . Fl . 
9 : 277 . 1915 . 

"Pileus membranous , somewhat tough, pliant , convex­
expanded, obtuse , gregarious , 4- 8 IIUll broad; surface broadly 
sulcate or alveolate , pruinose , pure- white ; spores 15- 18 
X 6- 6.5 u; basidia 2- or 4- spored ; stipe very short , 
terete , equal , subglabrous , pure-white, inserted by a naked 
base, 2 nun long , 0 . 7 mrn thick. " ( 25) . 

Gregarious on culms of Car>ex . 

Collection examined : 

lifiCHIGAN : Kauffman , Oct 1907 (holotype of MaPasmius 
car'icicoLa Kauffman). 

Maroasmius cariaicola is known only from t he type 
specimen , which has been poorly preserved. No microscopic 
features are di scernible . The white, pruinose pileus and 
insititious stipe suggest that M. aariaicola belongs in 
section Epiphylli . According to Kauffman ' s measurements 
M. cariciaola has larger spores than other species in 
the section . 

7 . MARASt.UUS EPIPHYLLUS (Per soon ex Fries} Fries , Epicr . 
Myc . 386. 1838 . FIG . 15 

Agaricus epiphyllus Per soon ex Fries , Syst . Myc . 
1 : 139. 1821. 

Marasmius subvenosus Peck , Annual Rep . New York 
State t•lus . 23 : 125 . 1869 ( 1872) . p Z. 
6~ f. 15- 21 . 

Figure 14 . Marasmius felix. a . Spores , Gilliam 931 , 
x2300. b- f . xl500. b . Cystidia from lamel­
lar faces, Gilliam 931 . c . Cystidia from 
lamellar faces , l>1organ 129 (Type) . d . Cystidia 
from lamellar edge, Gilliam 931 . e . Cells 
from pileus cuticle, t-1organ 129 (Type) . f. 
Cells from pileus cuticle , Gilliam 931 . 
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PILEUS 1- 7 mm broad ; nearly pulvinate at first , then 
convex to plano- convex or sometimes plane , r arely with a 
slight central depression ; dry ; dull ; opaque , becoming 
translucent in age ; smooth at first , in age and upon dry­
ing minutely rugulose ; even or obscurely and irregularly 
striate ; entire to crenate ; fragile-membranous; reviving . 
CUTICLE minutely pruinose to minutely velutinous ; white 
to yellowish white , becoming pal e yellow to light orange 
yellow centrally in age and upon drying . ~~ scar cely 
distinguishable ; yellowish white or white . ODOR a nd 
TASTE lacking . 

LAMELLAE narrow, almost veinli ke (usually less than 
0 . 5 mm broad , but up to 1 . 0 mm) ; thin or somewhat thick ; 
distant to remote ; few (up to 13 reach the stipe) or rare­
l y lacking altogether ; equal or unequal , with 1- 4 short 
veinlike lamellulae ; adnate or somet imes attached in pairs 
to a par t ial, adnate collar ; fragile-membranous ; entire ; 
str aight ; usually intervenose ; occasionally forked; prui­
nose ; white to yellowish whit e , drying pale yellow. 

STIPE (2- )6- 17( - 35) rom long , 0. 1- 0 . 3 mm thick; cen­
tral ; ter ete ; equal or enlarged slightly at the apex or 
base; straight, but curling upon drying; dry; shining; 
translucent overall at first , soon opaque except at t he 
apex; hollow; delicate at first , then bristle- l ike; even; 
prui nose overall with short , yellowish white to reddish 
brown hairs ; yellowish white overall at f irst , remaining 
so on the apical 2 mm and becoming light yellowish brown 
(\o/ood Br own) or moderate yellowish brown ( Sayal Brown ) to 
deep brown below, sometimes dark brown or blackish brown 
at the base in age ; insititious . STERILE STIPES sometimes 
pr esent ; tapered ; similar to the fertile st ipes . RHIZO­
MORPHS lacking . BASAL MYCELIUM usual ly absent , or rarely 
with an inconspicuous fringe of hairs around the point of 
emer gence. 

SPORES white in mass; (7 . 1- )8 .1-11 . 6(- 12 . 6) X 2 .8- 4 . 5 
~; pip- shaped or subcylindric . BASIDIA 21- 39 X 5.5- 10 ~m; 
clavate; 4- spored. BASIDIOLES subfusiform . 

HYMENIAL CYSTIDIA (15 . 5- )29- 60 X 3- 10 ~m; fusoid- ven­
tricose or subfusiform and often narrowed to a short neck; 
with hyaline walls up to 0 . 5 ~m t hick ; pr ojecting up t o 
35 ~m beyond t he basidioles ; nonamyloid ; occasional to 
abundant on the edges and faces of the lamell ae . 
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TRAMAL HYPHAE 2- 6 ~m broad in t he pileus and lamel ­
lae; loosely interwoven; uninflated; with hyaline walls 
up to 0 . 5( -1} ~m thick; nonamyloid. 

PILEUS CUTICLE a hymeniform layer of t wo types of 
cells : (1) SMOOTH CELLS 8- 32 X 5. 5- 17 ~m, which are obo­
vate, subglobose , lemon- shaped , or subcylindric and occas­
ionally pedicellate , with hyaline walls up to 0. 5 ~m 
t hick ; and (2) CYSTIDIA 21- 46 X 4-11 ~m , which are fusoid­
ventricose to fusiform or evenly tapered , with hyaline 
walls up to 0 . 5 ~m t hick. 

STIPE corticated in pigmented portions only , the 
superficial hyphae elsewhere hyaline and thin- walled . 
CORTICAL HYPHAE 1 . 4- 4 ~m broad; wit h light yellowish brown 
or deep brown walls up to 1.5 ~m thick ; nonamyloid . TRA­
MAL HYPHAE 1- 6 l-Im broad; with hyaline walls up to 1 ~m 
t hick; nonamyloid . HAIRS up to 20( - 56) X 8 ~m; subcylin­
dric , subclavate , or fUsoid-ventricose and occasionally 
branched ; with hyaline to l ight orange yellow walls up to 
1 ~ m t hick ; rarely septate; abundant overall. 

Gregarious on leaves and petioles of Betulaceae , or 
rarely of Quercus, Prunus, or Praxinus in deciduous woods . 
Fruiting period : 28 Aug- 2 Oct ( - 11 Nov , \olashington ) . 

Collections examined : 

CANADA : MANITOBA : Bisby, 9 Sep 1921. ONTARIO : 
Groves 10518 . GEm1ANY: Sydow, Mycotheca Germanica 101 . 
UNITED STATES : COLORADO : Simms Sf- 37 & Sf- 275 (NY) ; 
Smith 51488 , 51763, 52153 . IDAHO : Cooke 21380 (NY); 
Smith 53753 , 54089 ; Wehmeyer , 7 Sep 1922. MICHIGAN : Ammi­
rati 4057; Gilliam 1234 , 1442 , 1472 , & 1476 ; Kauffman , 18 
Sep 1929; Potter 9093; Shaffer 2525 ; Smith 33- 884 & 22320 . 
MINNESOTA : \veaver 1917 & 2078 . NEW MEXICO: Barrows 1782. 
NEW YORK: Peck , Oct 1869 ( holotype of Marasmius subveno­
sus Peck , NYS} . \vASHINGTON: Cooke 18924 . WISCONSIN: 
Gilliam 1232 . 

No holotype of Marasmius epiphyUus exists , but Singer 
(40) has recently designated a neotype which I have not as 
yet seen . According to Singer, specimens of 11. epiphyl.tus 
show considerable variation with respect to the thickness 
of the cuticular cell walls . 
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~~RASMIUS section GLOBULARES ['Globularini ' ) KUhner, 
Botaniste 25 : 100 . 1933 . 

Scorteua Earle , Bull . New York Bot . Gard . 5: 415 . 
1909 . 

Type species : Marasmius gZobuZaris Quelet , ~1em . Soc . 
Ernul. Montbeliard II, 5 : 220 . 1872 . 
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Pileus medium- sized to large (11- 65 mm broad) , smooth 
or rugulose, not striate or sulcate , fleshy , fi1~, vari­
ously colored. Odor lacking or of cyanic acid or ra:pha­
noid . Taste bitter or rapbanoid , sometimes lacking . 
Lamellae thin or somewhat thick , well- developed , moder­
ately numerous to numerous, distant to crowded , unequal , 
adnexed to free . Stipe moderately t hick (2- 9 mm thick) , 
cartilaginous , fibrillose or tomentose , with a short 
pseudorhi za or not , not insititious. Rhizomor:pbs and 
sterile stipes absent . Basal mycelium present . 

Spores obovate, :pip- shaped , or elliptic . Hymenial 
cystidia present or not. Trarna dextrinoid . Pileus cuti­
cle a bymeniform l ayer of smooth cells . Stipe cortex of 
thin- to thick- walled , smooth , usually dextrinoid hyphae. 
Stipe vesture of filamentous , thick- walled hairs or rarely 
lacking. 

On humus or on soil in open, grassy areas or decid­
uous or coniferous woods . 

8 . MARASf.UUS OREADES (Bolton ex Fries) Fries , E:picr. Myc . 
375 . 1838 . FIGS . 16 & 20 

[Agaricus caryophyZZeus Schaeffer, Fung . Bavar . 
4 : 38 . 1774 . ] 

[Agaricus oreades Bolton, Hist . Fung . Halifax 3 : 
151. 1789. ] 

Agaricus oreades Bolton ex Fries , Syst. Myc . 1 : 
127 . 1821 . 

l~asmius caryophyZleus (Schaeffer) ex Scbroter 
in Cohn, Krypt. -Fl. Schles . 3A : 561 . 
1889. 

Scorteus oreades (Bolton ex Fries) Earle , Bull . 

Figure 15 . Marasmius epiphyZZus~ Gilliam 1234 . a . 
Spores , x2300. b-e . x1500. b. Hymenial cystidia. 
c . Cystidia from lamellar edge . d . Pileus cutic­
ular cells . e . Cystidia from sti:pe . 
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New York Bot . Gard . 5 : 415 . 1909. 
CoZZybia oreades (Bolton ex Fries) Kummer , Die 

FUnrer in die Pi lzk . 116 . 1871 . 

PILEUS 11- 43 rom broad ; at first bluntly conic or cam­
panulate with the margin incurved , then convex to umbon­
ate , in age comrf:x to plano- convex with a wavy , uplifted 
margin ; shiny when moist , soon dull ; opaque or transluc­
ent- stri ate up to 3 mm inward when moist ; smooth or pit­
ted; ent i re ; fir m; reviving . CUTICLE usuall y glabrous , 
sometimes with powdery white patches overall at first or 
finely felted upon drying ; deep brown (M&P 8Al2) in pri­
mordi a , then light yellowish brown (M&P 11E7 , 13D9 , 13El0) 
or light gr ayish brown (M&P 14A- D8 , 14C7) , hygrophanous 
and fading to light yellowish brown or yellowish white , 
occasionally t i nged grayish r ed (M&P 6J8) in bruised 
areas , rarely light yell ow or light yellowish pink (M&P 
11A7) to grayish red (M&P 6J8) or dark reddi sh brmm (N&P 
8L9) overall . TRAMA up to 6 .5 mm thick; white or yellow­
ish white . ODOR of cyanic ac i d ; faint or strong . TASTE 
mild or lacking . 

LAMELLAE narrow at first, in age up to 5 mm broad ; 
rather thick; close to distant ; moderately numerous (20-
28 reach t he stipe) ; unequal , wit h 1- 5 tiers of lamellu­
lae ; adnexed to free ; t ough ; entir e ; straight or subven­
tricose ; int er venose or not ; rarely forked; yellowish 
white . 

STIPE 12- 70 mm long , 2- 4 . 5 mm thick ; central; terete 
or compressed upon drying ; equal , broader at the base , or 
subbulbous and often with a short , taper ed pseudorhiza; 
straight ; dry; dull ; opaque ; solid or stuffed ; firm and 
rigid ; even or with t wisted l ongitudinal ribs ; tomentose , 
hirsute , minutely felted , or f ibr i l l ose- squamulose basally 
or overall , the vesture white to yellowish white (M&P 9B­
C2) or moderate orange yellow (M&P 9F2 , 9G3) above , light 
yellowish br own to light reddish brown below or sometimes 
overall . STERILE STIPES and RHI ZOMORPHS lacking. BASAL 
MYCELIUM continuous wit h the stipe vesture ; inconspicuous . 

SPORES white in mass; (6 . 3- )7 . 0- 10 . 0 X 3 . 5- 6 . 0 ~m; 
obovate , ovate , l emon- shaped, fusoid- elliptic , or rar ely 
subglobose . BASIDIA 33- 45 X 5 . 5- 8 . 5 ~m ; subclavate to 
clavate , with a long , narr ow basal portion. BASIDIOLES 
subclavate . 
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Figure 16 . Marasmius oreades~ Gilliam 752 . a . Spores , 
x2300 . b . Radial section of pileus cuticle , xl500 . 
c . Longitudinal section of stipe surface l ayer , 
x850 . 

HYMENIAL CYSTiniA lacking . 

TRAMAL HYPHAE interwoven and up to 14 ~m in the pil­
eus ; parallel- interwoven , uninflated , and 2- 5.5 ~m broad 
i n the lamellae ; with hyaline t o light yellow walls up to 
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1 ~m thick or rarely with the wall completely occluding 
the lumen ; dextrinoid or rarely nonamyloid in the lamellae . 

PILEUS CUTICLE a hymeniform layer of clavate , cylin­
dric , deeply lobed, or short- branched smooth nonamyloid 
cells 15- 39 X 3- 8( - 18 ) pm , with hyaline to light grayish 
yellow walls up to 0. 5( - 1) ~m thick . 

STIPE uncorticated overall . SURFACE AND TRAMAL HYPHAE 
3- 8 . 5 ~m broad; with thin , hyaline to light yellowish brown 
walls ; dextrinoid . STIPE HAIRS up to 12 urn broad; with 
hyaline to light yellowish brown walls up to 1 ~m thick ; 
usually with cylindric t o clavate end cells ; dextrinoid ; 
forming a tangled layer up to 400 ~m thick . 

Scattered , gregarious , or cespitose , often in fairy 
rings , in lawns or meadows , rarely under spruce . Fruiting 
period: 20 t4ay- 29 Oct . 

Collections examined: 

ARGENTINA : Singer & \-1right S229 & S363. CANADA : 
NOVA SCOTIA : Hehmeyer 250 . ONTARIO : Kelly 752 . QUEBEC : 
Bigelow 5007 (MASS); Shaffer 5985 . ENGLAND : BUCKINGHAM­
SHIRE : Dennis , 15 Sep 1951 . FRANCE: OISE : Roumeguere , 
Fungi GaUici Exsiccati 2002 (NY) . GERMANY : Shaffer 5001 ; 
Sydow , JVryaotheca Gemanica 11!07 . JAPAN : Hright , 1853-1856 
(FH) . SWEDEN : Linder, 21! Jun 1927 (FR) ; Lundell , 10 Jul 
191! 5 . UNITED STATES : COLORADO : Shushan 102 (NY) . CON­
NECTICUT: Earle , 18 Jul 1902 (NY) . MAINE : Mor se , 10 Oct 
1935 (FH) . MARYLAND : Kelly 532 ; Scribner, Oct 1886 (BPI) . 
MASSACHUSETTS : Bigelow 6736 (~~SS) , 7953 (MASS) , 8460 
(~~SS) , & 9107 (MASS) ; Gilgut 51! (FH) ; Langer , Jun 1904 
{FH) ; Singer, 20 May 1942 (FH) . MICHIGAN : Gilliam 500 , 
505 , 539 , 742 , 875 , 1312 , & 14h3; Hicks 646 (FH) ; McVaugh 
14688 ; Patrick 1116 ; Potter 5250 & 6799 ; Smith 15566, 
42336 , 58298 , & 66316 . MINNESOTA : \.Jeaver 1036. t.USSOURI: 
Routien , 15 Jun 1940 (NY) . NEH JERSEY : Ellis & Everhart , 
Fungi CoZumbiani 1002 (BPI) . NEW YORK : Burt , Ju1 1895 ; 
Gilliam 1246; Kauffman , 31 Aug 1903 . OKLAHOMA : Bulmer, 
8 Sep 1963 . OREGON : Sprague , 19 t-iay 1951 (NY) . SOUTH 
DAKOTA : Shaffer 6785 . VERMONT : Bigelow 12772 (MASS) ; 
Pringle 1320 (FH). VIRGINIA : Kelly 350 . WISCONSIN : 
Mazzer 6305 , 6536, & 6539 . \-~O~UNG : Ferrell , Jul 1961 . 

Ma~smius oreades is another Friesian name for which 
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t her e i s no hol otype . The Lundell exsiccati specimen from 
Uppsal a , Fries ' principal col lecting site , fits the North 
Ameri can concept of the species . 

For such a widespread species , Marasmius oreades s hows 
surpr isi ngl y l i ttle variation . The most striking variant , 
which seems to be limited to spruce , occurs both in ~·ope 

(23) and the United States (e .g . , Gi lliam 500 & 505) . 
Early in the season such collections have light yellowish 
pink , gr ayish red , or reddish brown pi lei , but collections 
f r om the same s i te later i n t he season (Gi lliam 539) r es em­
ble typi cal M. oreades i n col or . 

A gastroi d form of Marasmius oreadea i s occasionally 
found when the season bas been mar ginal f or fruiting . 
Such basidiocar ps (e . g ., Gilliam 1443) gr ow among normal 
basi diocarps and, if even a r udimentary lamella or t wo is 
pr esent , may be fertile . 

Si nce the lamellae continue to i ncrease in breadth and 
to produce spor es as t he basidiocar p ages , fertile speci­
mens may be encountered in which the hymeniform structure 
of t he pileus cuticle has degenerated. 

Mounts of tramal tissue may be strongly to weakly 
dextrinoid or even partially nonamyloid . Stipe tramal 
tissue is nearly always dextrinoid . 

9 . ~~RASMIUS CYSTiniOSUS (A. H. Smith & Hesl er) Gi lliam, 
comb . nov . FIG . 17 

CoZZybia cystidiosa A. H. Smith & Hesler , J . 
Elisha Mitchell Sci . Soc . 56 : 305 . 
pl . 8, f . 1, 3, 4, 6. 1940 . 

PILEUS 20- 45 mm broad; at fir st convex , then convex­
umbonate with the margin elevated and undulate ; subhygr o­
phanous ; sub shiny; slightly sticky; rivulose or rugose to 
the smooth umbo ; t r anslucent - striate on the margin when 
moist ; entir e , but split i n age ; pliant . CUTICLE glabr ous ; 
l ight yellowish brown or light yellowish pink (Pinkish 
Buff) on t he mar gin , dark orange yellow (Ochraceous- Tawny) 
to moderate yellowish brown (Sayal Brown ) on the umbo . 
TRAMA moderately thin (2. 5 tmn t hick on the di sc i n a pileus 
45 mm broad , indistinguishable on the margin) ; when moi st 
translucent light yellowish brown , otherwise white . ODOR 
mild or pungent . TASTE bitter . 
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LAMELLAE narrow at first , soon moderately broad (2 .5-
4. 5 mm broad) ; thin; close ; numerous ; unequal, with numer­
ous sho1~ , thin lamellulae ; adnexed; pliant ; often minutely 
fimbriate ; broadest near the s tipe , acute in front ; faintly 
intervenose ; occasionally forked about 1 em from the pileus 
edge , less frequently elsewher e ; crisped; yellowish white 
to white. 

STIPE 30- 65 mm long , 3- 6 mm thick ; central ; terete ; 
subbulbous ; curved near the base ; dry; shining ; translucent 
when moist ; striatulate from the midporti on to the base; 
hollow; glabrous above , with white or yellowish white fib­
rils near the base; white at the apex , pale yellow below, 
then light yellowish brown . STERILE STIPES and RHIZOMORPHS 
lacking. BASAL ~~CELIUM white . 

SPORES white in mass ; 7.6-10. 5( -12. 5) X 2.8- 3.9 ~; 
narrowly fusoid- elliptic or narrowly elliptic . BASIDIA 
22- 31 X 5. 5- 8. 5 ~; clavate ; 4- spored . BASIDIOLES subclav­
ate . 

HYl~NIAL CYSTIDIA 18- 76 X 4- 11 ~; fusi form , fusoid­
ventricose , fusoid- clavate , lanceolate , or subcylindric ; 
subcapitate or capitate , or if not , then rounded or sub­
acute apically ; with hyaline or pale yellow, thin walls ; 
projecting up to 20 ~ beyond the basidioles; nonamyloid; 
abundant on t he lamellar faces and edges . 

TRAMAL HYPHAE 2-8 ~ broad in both pileus and lamellae; 
interwoven in the pileus , parallel- interwoven in the lamel­
lae; wit h thin, hyaline walls ; dextrinoid. 

PILEUS CUTICLE a hymeniform layer of clavate , globose , 
subgl obose , tur bi nate , or cylindric smooth nonamyloid cells 
7- 23 X 5. 5-12( -15) ~ . with hyaline to pale yellow walls 
up to 1 ~ thick, sometimes with brown incrustations . 

STIPE corticated in the pigmented por tions only , the 
superficial hyphae elsewher e hyaline and thin- walled . COR­
TI CAL HYPHAE 2-10 ~ broad; with light yellowish brown walls 
up to 3 ~ broad ; dextrinoid. TRAMAL HYPHAE 1 .5-11 ~m 
broad ; with thi n , hya.line walls . STIPE VESTURE lacki ng . 

Scattered to gregarious on leaf mold and t wigs in 
deciduous woods . Fr uiting period : 4 Jul- 5 Sep. 
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Figure 17. Marasmius aystidiosus, Weaver 7- 4- 62- N- 1. 
a. Spores , x2300 . b. Hymenial cystidia, xl500 . 
c . Cells from pileus cuticle , xl500 . 

Collections examined: 
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~ITNNESOTA : Heaver 7 - 4- 62- N-1. NORTH CAROLINA: Hes­
ler 12195 (holotype of CoZZybia cystidiosa A. H. Smith & 
Hesler ) & 14266; Smith 7416 & 7437 (paratypes of C. cys­
tidiosa). 

The description of macroscopic characters has been 
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adapted from notes by Margaret G. '.Jeaver and f r om notes 
present wit h the type collection . Study of type specimens 
established t he identity of the Minnesota specimens , sug­
gested by !<irs . Heaver . The hymeniform cuticle and dextrin­
a i d trama indicate , according to the generic concept used 
here , that the species belongs in MaJ>asmius rat her than 
CoLZybia. Mi croscopically Marasmius aystidiosus is indis­
tinguishable from col l ections determined as M. fasaiatus 
Pennington . See the discussi on of the latter speci es i n 
the appendix under M. anomaZus Peck non Lasch . 

10. I~MIUS STRICTI PES (Peck) Singer , Ann . Mycol . 41 : 
130 . 1943 . FIGS . 18 & 19 

CoZlybia striatipes Peck, Annual Rep . New York 
State Mus . 41 : 62 . 1887 (1888) . 

Gymnopus striatipes (Peck) Murrill , N. Am . Fl. 
9 : 357 . l916 . 

PILEUS 20- 65 mm broad; at f irst convex, t hen broadly 
convex to convex- umbonate , in age plano- convex , often with 
a f lared margin ; moist and subhygrophanous ; dull ; somewhat 
t r anslucent ; smooth or becoming rugulose; even or faintly 
translucent- striate up to 3 mm inward ; entire ; firm . 
CUTICLE glabrous ; pale yellow , light yellow, pale orange 
yellow (Harm Buff) or moder ate orange yellow (Ochraceous­
Buff) on the margin , fading upon dryi ng , often i rregularly 
blotched on the disc with strong orange yellow (Ochraceous­
Or ange) , deep orange (Orange-Rufous) , strong orange , or 
strong yellowish brown . TRAMA t hin (up to 3 mm thick) ; 
t ranslucent yellowish white , fading to white . ODOR mild 
and nondescript or raphanoid . TASTE slightly r aphanoid. 

LAMELLAE narr ow (up to 4 rmn br oad) ; moderately thick ; 
close to crowded ; numerous ; unequal , with numerous lamel­
lulae ; adnate to deeply sinuate and often seceding ; 
f les hy- brittle ; entire or minutely crenate or eroded; ven­
tricose ; not inter venose ; occasionally forked; pale orange 
yellow (Pale Pinkish Buff) , pale yell ow, or yellowish whit~ 

STIPE 22- 85 mm l ong , 3- 9 mm t hick ; central; terete or 
compressed ; equal or slightly enlarged at the base ; 
straight or curved ; dry ; dull ; opaque ; holl ow; cartilagi­
nous; even; minutely pruinose overall or matted- f i brillose 
centrally and pruinose above; nearly white or pale yellow. 
STERILE STIPES and RHIZOMORPRS lacking . BASAL MYCELIUM of 
pale yellow , er ect or appressed fibrils ; often matting 
several leaves together ; abundant . 
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Figure 18 . Marasmius striotipes~ Bigelow 7493 . a . Spores, 
x2300 . b. Cystidia from lamellar edge , xl500 . c. 
Cells from pileus cuticle , xl500 . d. Cystidia from 
stipe, xl500 . 

SPORES white in mass; 6 . 3- 10 . 5 X 3 . 0- 4 .5 ~m; pip­
shaped or fusoid- elliptic. BASIDIA 18- 29 X 5- 8 ~m; clav­
ate to subclavate; 4- spored. BASIDIOLES subfusiform. 
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HYMENIAL CYSTIDIA 14- 35 X 4- 9 pm; cylindric , fusoid­
clavate, or clavate and often wavy in outline ; occasionally 
branched or lobed ; with hyaline walls up to 1 urn thick; 
projecting up to 20 urn beyond the basidioles; present only 
on the lamellar edges . 

TRAMAL HYPHAE 3-11 uro broad in the lamellae , inflated 
up to 20 11m in the pileus ; interwoven ; with hyaline or 
pale yellow walls up to 1 urn t hick; dextr inoid . 

PILEUS CUTICLE a hymeniform l ayer of clavate , obovate , 
or subcylindric and sometimes lobed , branched , or pedicel­
late smooth cells 11- 30 X 8- 20 urn , with hyaline to pale 
yellow walls up to 1( - 2) urn thick ; sometimes with the sub­
terminal cells i nflated as well; dextrinoid . 

STIPE corticated thinly or not at all . CORTICAL 
HYPHAE 4-12 uro broad ; wit h hyaline to pale yellow walls up 
to 1. 5 u.m thick; dextrinoid . TRAMAL HYPHAE 4- 20 urn broad; 
with hyaline or rarely pale yellow walls up to 1 . 5 urn 
thick; or occasional ly with t he wall material occluding 
the lumen; dextrinoid . STIPE HAIRS 4-7 urn broad; f usoid­
clavate, cylindric, or subclavate; occasionally subcapi­
tate; with hyaline walls up to 1 urn thick; abundant . 

Scattered to gregarious or rarely subcespitose on 
fallen leaves in deciduous woods . Fruiting period : 8 
Jul- 10 Sep . 

Coll ections examined : 

MAINE : Bigelow 10438 (MASS), 10540 (MASS) , & 11411 
(~1ASS) . ~1ASSACHUSETTS : Bigelow 7493 (MASS) 9784 (~1ASS), 
& 14532 (MASS). MICHIGAN : Gilliam 789; Smith 15295. 
NEW YORK : Peck, Sep (holotype of CoZZybia s t rictipes 
Peck, NYS) . OHIO: Gilliam 1499. TENNESSEE : Hesler 
17700. 

Bigelow & Barr ' s (2) excellent description of Maras­
mius strictipes , based on many of the same specimens as 
those cited above , needs little amendment . Alt hough they 
state that basidiocarps usually occur singly, which I have 
found to be true in general, Smith 15295 consists of many 

Figure 19 . Marasmius strictipes~ Bigelow 13093, x3/4 . 
(courtesy of Howard E. Bigelow) 

Figure 20 . Marasmius oreades~ x3/4 . 
(courtesy of Howard E. Bigelow) 
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basidiocarps, a large number of which are united at the 
base in pair s . Singer's (36) description of Mexican 
mater ial tall ies well with other North American collec­
tions of M. striatipes . 

MARASHIUS section SICCI Singer , Mycologia 50 : 106 . 1958 . 

Type species : Marasmius siccus (Schweinitz) Fries , Epicr . 
Myc . 382 . 1838. 

Pileus small to large , smooth or granular- roughened, 
even or striate to sulcate , usually thin , tough-membran­
ous , variously colored . Odor nondescript or fragrant , 
rarely with a foetid or spermetic component . Taste bitter, 
spermatic , or nondescript . Lamellae thin , well- developed, 
few to moderately numerous , distant to close or rarely 
crowded , usually unequal, adnexed to free . Stipe thin , 
bristle- like to cartilaginous , glabrous or pruinose, not 
insititious. Rhizomorphs and sterile stipes absent . 
Basal mycelium often tuftlike. 

Spores clavate or pip- shaped to fusoid- elliptic . Hy­
menial cystidia often present , hyaline or pale yellow, 
often capitate, on the faces and sometimes on the edges 
of the lamellae. ffymenial setae present or not . Hymenial 
broom cells usually present on the lamellar edges . Trama 
dextrinoid . Pileus cuticle a hymeniform layer of cylin­
dric to cl avate broom cells with rodlike or finely divided 
projections , sometimes also with setae or smooth cells . 
St i pe cortex of smooth , thick- walled hyphae . Stipe vesture 
lacking , or of broom cells , smooth cells, clavate cells , 
or setae or a combination of these . 

On humus , leaves of deciduous trees , or needles of 
coniferous trees . 

11 . MARASMIUS DELECTANS Morgan , J . Mycol . 11 : 206 . 1905 . 

FIGS . 21 & 22 

PILEUS 7- 40 mm broad ; deeply pulvinate , conic - convex , 
or broadly convex at first, often with the margin incurved, 
then convex to plano- convex and sometimes minutely papil­
late , subumbonate, or umbilicate centrally, finally plane 
or concave with the mru·gin uplifted and wavy ; dry; dull ; 
opaque or rarely translucent- striate in age ; smooth at 
first, then rugulose or rivul.ose overall; even or obscurely 
rugulose- striate 3-6 rom from the edge inward ; entire to 
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Figure 21 . Marasmius deZeatans~ Gilliam 1520 , xl . 

cr enate; tough; rev1v1ng . CUTICLE minutely velutinous; 
yellowish white , pale yellow (Cartridge Buff , M&P 9J~) , 
light yellow (Cream Color) , moderate yellow (Chamois) , or 
pale orange yellow (M&P C- E2) , often with the darker 
colors on the disc only , pale yellow to moderate orange 
yellow in dried specimens . TRAMA thick at first (1 . 5- 3 
mm thick i n the disc) , thinner in age · white to yellowish 
white . ODOR usually mild and fragrant , but sometimes 
strong and with a foetid or spermatic component which 
may be marked in dried and remoistened specimens . TASTE 
mild or lacking . 

LAMELLAE moderately broad (up to 4 mm broad in a 
pileus 30 mm broad); usually thin ; subdistant to distant 
or rarely close ; numerous (16- 30 reach the stipe) ; un­
equal , with numerous lamellulae in 2- 3 tiers ; adnate , 
adnexed , or free ; pliant ; entire or minutely fimbriate ; 
straight at first , then ventri cose ; prominently inter­
venose ; not forked ; often crisped ; yellowish white or 
pal e or ange yellow, darker (pale yellow to light yellow­
ish brown) in dried specimens . 
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STIPE 8- 75 mm long, 1- 1 .6( - 3 . 5) mm thick ; central; 
terete ; equal , swollen at the apex or tapered evenly to 
the base; straight or curved; dry ; shining ; opaque; hol­
l ow; cartilaginous; even ; glabrous or rarely pruinose 
near the base; yellowish white, pale yellow (Ivory Yel­
low) , pale orange yellow (M&P 9C3 , 9D2), or rarely deep 
red on the upper 1/3 to 1/2 at first , darkening from the 
base upward through light yellowish brown (M&P llG6), 
strong brown (M&P 14Al2) , deep brown, or grayish brown 
(Benzo Brown~ \varm Sepia , Vandyke Brown) to dark grayish 
brown, brownish black, or black , in age these darker 
colors overall except at the extreme apex . STERILE 
STIPES and RHIZOMORPHS lacking . BASAL MYCELIUM cottony 
on the stipe, forming a flat sheet on the surrounding 
substrate; white. 

SPORES white to yellowish white in mass; 5. 6- 8 . 7( - 10) 
X 2 . 8- 5 ~m; narrowly to broadly elliptic , obovate , ovate , 
fusoid- elliptic , or pip- shaped . BASIDIA 22- 42 X 4- 7 ~m; 
subclavate to clavate ; 4- spored . BASIDIOLES subclavate . 

HYMENIAL SETAE (4- )14- 73 X 1 . 5- 11 ~m ; usually fusoid­
ventricose with a long , tapered neck, otherwise clavate, 
fusiform , subcylindric , or obovate , often constricted 1-
several times ; sometimes branched and then approaching 
the shape of broom cells ; capitate, submoniliform, or 
t1-uncate , or simply rounded to acute apically ; with hya­
line to pale orange yellow walls up to 3 ~m thick which 
often occlude the lumen; empty; dextrinoid; embedded or 
projecting up to 50 ~m beyond the basidioles; usually 
abundant on the lamellar edges and faces . 

TRAMAL HYPHAE interwoven and inflated up to 11 ~m 
broad in the pileus ; parallel to interwoven , uninflated, 
and 2 . 5- 5. 5 ~m broad in the lamellae ; with thin , hyaline 
walls; dextrinoid. 

PILEUS CUTICLE hymeniform, at first consisting of 
irregular broom cells which inter grade into setae , then 
of a combination of broom cells and smooth cells, finally 
almost entirely of smooth cells . CUTICULAR BROOM CELLS 
6 . 5- 21 X 6- 10 ~m; clavate , subcylindric , fusiform, or 
obovate and sometimes pedicellate; with 3- 8 diver gent , 
smooth , sometimes branched , dextrinoid knoblike or rod­
like pr ojections 2-14 X 5 . 5- 17 ~m 0r sometimes with only 
1 or 2 projections and then transitional to setae ; with 
hyaline walls up to 2- 5 lJID thick . StoiOOTH CELLS 10- 25 X 
5. 5-17 lJm ; subglobose , obovate , clavate , turbinate , or 
variously lobed; with hyaline walls up to 3 lJID thick; 
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Figure 22 . Ma:r>asmius de Zeatans ~ Gilliam 771. a. Spores, 
x2300. b . Hymenial setae , x1500 . c. Broom cells 
and setae from pileus cuticle , x2300. 

dextrinoid or nonamyloid . 

STIPE corticated only in pigmented portions, the 
superficial hyphae elsewhere hyaline and undifferentiated 
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except i n hav ing walls up to 3 ~m thick ; dextrinoid . 
TRAMAL HYPHAE up to 12 urn broad; with hyaline walls up to 
1 ~ thick; dextrinoid . 

Gregarious to cespitose on decaying leaves and twigs , 
particularly of oak , in deciduous and deciduous- coniferous 
woods . Fruiting period : 2 Jul- 14 Oct. 

Collections examined : 

CANADA : ONTARIO : Cain~ 25 Sep 1934 (NY) . UNITED 
STATES : CONNECTICUT: Earle~ 19 Jul 1902 (NY) . ILLINOIS : 
Shaffer 844 . INDIANA : Cooke 32725 , 32872; Gilliam 935; 
Shaffer 6354 . MASSACHUSETTS : Bigelow 9696 (MASS) . MICH­
IGAN : Gilliam 771, 772, 774 ~ 775, 790 , 832 , 860, & 1313 ; 
Peters 1115 ; Potter 8712 , 9222 ; Shaffer 2511 ; Smith 7248 , 
10962 , 15196 , 15248 , & 39257 . MINNESOTA : Weaver 7- 7- 62-
P- 3, 1448, & 1559 . NEW YORK: Murrill , 7- 17 Aug 1916 (NY) ; 
Shaffer 490. NORTH CAROLINA : Harrison 10857 . OHIO : 
Cooke 31944 & 32917; Moldenke 13026, 13745, 13767 , & 14020 
(FH); Morgan, 1895 [paratype of Marasmius deleatans Morgan 
(IA), here designated lectotype) , 27 Aug 1905 (IA) , 1905 
(IA) , 1906 (3 collections , IA) ; Overholts 1224 (NY); Sto­
ver , 2 Aug 1909 (NY). PENNSYLVANIA: Murrill , 17- 21 Jul 
1904 (NY) , 19 Jul 1910 (NY) . WISCONSIN : Sherman (NY) . 

None of Morgan ' s type specimens of Marasmius deZeatans 
(two collections, 1895 and 1905 , both from Preston, Ohio , 
labelled "TYPE", and a third~ from Preston, Ohio , 27 Aug 
1905, annotated as "probably a type") was clearly indicated 
in the original description as holotype . Since the basid­
iocarps in the 1895 collection revive more completely than 
the others, it seems appropriate to designate that collec­
tion as lectotype of M. deZectans . 

Singer (41) places this species in section GZobulares, 
apparently because the mature cuticle consists mostly of 
smooth cells with only occasional setae or irregular broom 
cells . However , the numerous broom cells present in the 
cuticle of very young pilei seems to indicate that this 
species belongs in section Siaai . 

Important char.acters which, in combination, delimit 
Marasmius deleatuns are the pale yellow or yellowish white 
pileus; the hollow, dark, cartilaginous stipe; small (usu­
ally 6- 8 ~ro long) , obovate or ovate spores with definite 
apiculi; and abundant hyaline setae in the hymenium . 

12. MARASMIUS COHAERENS (Persoon ex Fries) Cooke & Quelet , 
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Clavis Hymen . 151 . 1878 , var. COHA-~E~S 

FIGS . 23 & 2~ 
[Agaricus cohaerens Persoon , Syn. Meth . Fung. 306 . 

1801 . ] 
Agaricus (HebeZoma) cohaerens Persoon ex Fries , Syst . 

Myc . 1 : 253 . 1821 . 
Agaricus ceratopus Per soon, t.tlyc . Eur . 3 : 131 . 1828 . 
Agaricus rigidus Lasch , Linnaea ~ : 531 . 1829 . 
Mycena cohaerens (Persoon ex Fries) Kummer , Die 

FUhrer in die Pilzk . 111 . 1871 . 
Marasmius caZopus (Persoon) ex Qu~let , Champ . Jura et 

Vosg . 222 . 1872 . Non Marasmius aaZopus 
(Persoon ex Fries) Fries , Epicr . ~zyc . 379 . 
1838 . 

Marasmius ceratopus (Persoon) Qu~let , Fl . Mycol . 
France 319. 1888. 

PILEUS 9- 36 mm broad; campanulate or conic - convex at 
first , becoming convex or convex-umbonate with or without 
a flared margin , finally convex-depressed or plano- conYex; 
dry or subhygrophanous , particularly on the margin ; dull ; 
opaque, or translucent on the margin in age ; smooth, or 
sometimes rugulose on the disc; even or occasionally be­
coming striate up t o 1/2 the pileus radius; entire; pli­
ant or tough , the surface usually brittle ; reviving . 
CUTICLE minutely velutinous overall at first , in age often 
velutinous primarily on the disc; occasionally glaucous ; 
dark yellowish brown (Mummy Brown) or dark brown to strong 
brown overall at first, then dark brown, deep brown , 
str ong brown (Amber Brown) , dark yellowish brown , moderate 
yellowish brown (Sayal Brown) , or moderate brown on the 
disc and often on the extreme margin , with the area in 
between light yello~~sh br own (Vinaceous- Cinnamon), l ight 
brown (Cinnamon), or moderate yellowish pink (Pinkish 
Buff) . TRAMA thin to moderately thick (up to 1 . 5 mm thick 
in the disc) ; light yellowish brown, fading to yellowish 
white or white . ODOR lacking or somewhat pungent with an 
earthy component . TASTE lacking or slightly alkaline 
with a bitter aftertaste . 

~ffiLLAE moderately broad to broad (3- 6 mm broad) ; 
thin; subdistant to distant; moderately numerous [12-20 
( - 35) reach the stipe] ; unequal , with 3-~ tiers of lamel­
lulae; adnexed, sinuate, or adnate- seceding ; pliant ; 
ent ire ; sometimes marginate , the edges moderate brown 
t o light br own; straight at first , soon vent ricose or 
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broadest near the stipe; faintly to strongly intervenose; 
not forked ; yellowish white, in age moderate yellowish 
pink (Pinkish Buff) or rarely light brown . 

STIPE 20- 75 mm long , 0 . 75- 3 mm thick; central; terete ; 
equal , or somewhat expanded at the apex; straight or 
curved ; dry; shining ; onaque ; hollow; pliant to cartilag­
inous , or sometimes horny in age ; glabr ous , or rarely 
white- pruinose at t he apex ; white , yellowish white , pale 
yellowish pink (Tilleul- Buff) , or in age light yellowish 
brown at the apex , darkening progressively from the base 
upward through light yellowish brown , strong brown (Amber 
Brown), or strong yellowish brown (Ochraceous- Tawny) , fin­
ally deep brown , dark brown , or blackish brown at the base . 
STERILE STIPES and RHIZONORPHS lacking. BASAL MYCELIUM a 
tuft or pad of light yellowish brown, pale yellow, or 
white mycelium which may bind the surrounding debris and 
leaves . 

SPORES white in mass; (6 . 0- )7 . 0- 9.8( - 11. 0) X 3 . 0- 5. 5 
~m; obovate , broadly subfusiform, short- clavate , pip­
shaped , or broadly to narrowly elliptic . BASIDIA 21- 42 
X 4- 8 . 5 ~m; subclavate to clavate; 4- spor ed. BASIDIOLES 
subfusiform. 

HYMENIAL SETAE 21- 75( - 119) X 2 . 5- l h( - 21) ~m; narrowly 
or rarely broadly fusiform, aciculate with or wit hout a 
bulbous base , lanceolate, or r arely forked ; somet imes con­
stricted abruptly 1- several times; pedicellate or not; 
r ounded or acute apically ; with light yellowish brown to 
moderate bro~~ or rarely hyaline walls up to 3 ~ thick ; 
dextrinoid; projecting up to 50 ~m beyond t he basidioles; 
common or scarce on the lamellar edges and faces . 

HYMENIAL BROOM CELLS 5 . 5- 14( - 22) X 3- 8 . 5 ~ ; cylindric 
t o clavate; with 2- 10(- 16) hyaline to pale yellow, smooth 
or roughened , tapered , acute projections 3- 21 X 0 . 2- 1 . 5 
1-1m which are usually of unequal l engths on a single broom 

Figure 23 . Marasmius cohaerens var . cohaer'ens . a . 
Spores, Ammirati 3150 , x2300 . b . ~uores, Gilliam 
1184, x2300. c . Spores, Gilliam 951 , x2300 . 
d- f . Ammirati 3150 . d . Hymenial setae , xl500 . 
e. Broom cells and setae from the pileus cuticle , 
x2300 . f . Broom cells from the lamellar edge , 
x2300 . 
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cell; with hyaline or pale yellow walls up to 1 urn thick ; 
present only on the lamellar edges . 

T~UlL HYPHAE interwoven and inflated (up to 17 urn 
broad) in the pileus; interwoven, uninflated, and 1 . 5- 10 
urn broad in the lamellae; with thin , hyaline walls; dex­
trinoid . 

PILEUS CUTICLE a hymeniform layer of two intergrading 
types of cells : ( 1) BROOr.t CELLS 3- 22 X 2 . 5- 11 \lill ; cylin­
dric to clavate and sometimes lobed or pedicellate; with 
2- 15 hyaline to dark orange yellow, smooth or roughened , 
r ounded or acute projections 2- 10( - 28) X 0 . 5- 2 urn which 
are often conspicuously unequal in length; with pale yel­
low to dark orange yellow walls up to 1( - 2 . 5) )Jm thick ; 
and (2) SETAE 10- 56( - 84) X 2 . 5- 10 um; fUsoid- ventricose, 
narrowly lanceolate , or aciculate ; with strong br own to 
moderate br own walls up to 2 . 5 )Jm thick ; relatively abun­
dant on the disc , rare or absent on the margin . 

STIPE corticated i n pigmented por tions only , the cor­
tex t hen 20- 50 urn thick , elsewhere with the superficial 
hyphae hyaline and undifferentiated . CORTICAL HY?HAE 1 . 5-
8 . 5( - 11) urn broad ; with light yellowish brown to strong 
brown walls up to 1 . 5 urn thick; dextrinoid; olive brown 
to greenish yellow in 2% KOH .. SETAE 14- 45( -70) X 4- 7( - 11 ) 
urn; evenly tapered to an acute apex; with light yellowish 
brown walls up to 2 urn thick ; usually rare (scattered near 
the apex and absent or scattered near the base of t he 
stipe); arising at right angles to the surface hyphae 
which may themselves be thick- walled for a short distance 
from the bases of the setae. 

Gregarious or subcespitose on decaying leaves , t wigs , 
and fallen logs in deciduous woods (oak- hickory , beech­
maple) or hemlock forests in which deciduous trees are 
present . Fruiting period: 14 Jul- 25 Oct . 

Collections examined : 

CANADA: ONTARIO : Smith 4835 . QUEBEC : Bigel ow 5781 
(tillS) . GERMANY : Shaffer 1!9h9 . UNITED STATES : MICHIGAN : 

Figure 24 . Marasmius oohaerens var . oohaerens . Harrison 
10347 , xl (courtesy of K. A. Harrison). 

Figure 25 . Marasmius cohaerens var . LachnophyZZus . Har­
rison 10541 , xl (courtesy of K. A. Harrison) . 
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Ammirati 3150 , 4417 , & 4463 ; Gi lliam 333 , 951 , 1132 , 1176 , 
1183 , 1184 , & 1450 ; Harrison 10347; Potter 3846 ; Shaffer 
3778 ; Smith 10961 , 63938 , 71805 , & 74591. NE\o1 YORK : Mur­
rill, 7- 17 Aug 1916 (NY ) . PENNSYLVANIA : Kauffman , 6 Sep 
1924 . TENNESSEE : Hesler 10217 . VIRGINIA : Stevenson , 
24 Sep 1936 (BPI) . 

13 . MARASMI US COHAERENS (Persoon ex Fri es) Cooke & Quelet , 
var . LACHNOPHYLLUS (Berkeley in Lea ) 
Gilliam, stat . nov . FIGS . 25 & 26 

Agaricu~ Z.achnophf1Uus Berkeley in Lea, Catalog 
of Plants of Cincinnati 77 . 1849. 

Agaricus (CoZ.Zybia) spinuli.fer Peck , Annual Rep . 
New York State Mus . 24 : 62 . 1871 . 

~farasmius lachnophyZ.Z.us (Ber keley in Lea) Morgan, 
J . Mycol . ll : 239. 1906 . 

CoZ.Z.ybia spinuZ.ifera (Peck ) Peck , Annual Rep . New 
York State Mus . 49 : 48 . 1895 (1896) . 

Marasmius spinuZifer (Peck) Morgan , J . Mycol . 11 : 
238 . 1906 . 

PILEUS (6- )11- 65 nun broad ; hemispheric, convex , conic ­
convex , or campanulate at first with an inrolled or in­
curved mar gin , soon broadly convex , broadly conic , or 
plano- wnbonate , finally almost plane with the margin up­
lifted ; moi st or subhygrophanous in basidiocarps with thin 
flesh and then fading in a subzonate pattern , finally 
dry; dull ~ opaque , or rarely translucent on the margin ; 
smooth , or often c racked on the disc in age ; even; entire 
or l obed ; tough , but easily cr acked on the surface when 
bent ; revivin~ . CUTICLE minutely to conspicuously velu­
tin0us primarily on the disc; often with a white bloom at 
first ; when mvist and young deep brown (M&P 8Hl2) , dark 
yellowish brown , deep yellowish br own , strc11g brown (Amber 
Brown , Antique Br own , M&P 7Cl2 , 14All , 14Cl2, 15Al2) , mod­
erate yellowish brown (M&P 13G8) , or moderate brown (Mars 
Brown , Cinnamon Br own , Brussels Brown , M&P 15Al0- ll) , paler 
on dr ying or expansion and then t he disc and extreme margin 
these same colors or light brown (Cinnamon , t-i&P 13C- Dl2) , 
brownish orange (Tawny) , dark grayish brown ( l-1&P 16AlO) , 
or rarely blackish brown , and t he region between the disc 
and extreme mar gin light yellowish brown (Pinkish Cinnamon, 
M&P llB5- 6) , dark orange yellow (Ochraceous- Tawny) , pale 
orange yellow (M&P 9C3 , 9D4) , brownish orange (M&P 13Dl2) , 
or l ight yellowish pink (M&P lOBh, Pinkish Buff ) . TRAMA 
thin to moderately thick (0 . 5- 4 mm thick in the disc) ; 



65 

light yellowish brown when young and moist, soon white or 
yellowish white . ODOR nondescript or faintly nitrous . 
TASTE mild to alkaline or sometimes bitter and astringent . 

LAMELLAE narrow (up to 2 mm broad) , sometimes broader 
in age; close or rarely crowded (18- 50 reach the stipe); 
unequal , with 2- 8 tiers of lamellulae; usually adnexed or 
sinuate, sometimes adnate, seceding , or almost free; pli ­
ant ; entire, minutely fimbriate , or crenate; with the edge 
straight at first, broadest near the stipe in age; faintly 
to strongly intervenose; rarely forked near the stipe ; 
light brown , light yellowish brown (Vinaceous- Cinnamon, 
Pinkish Cinnamon, t-1&P 11B4- 6 , 11D6, 12B3), pale orange 
yellow (M&P 10B2), or moderate yellowish pink (Vinaceous­
Buff , Light Pinkish Cinnamon) , when young often appearing 
moderate brown or deep brown from below as a result of 
reflection from setae on the lamellar faces , often moder­
ate brown on the margins . 

STIPE 11- 65( - 100) mm long , 0 . 75- 5 . 0( - 8 . 0) mm broad; 
central or slightly eccentric; terete at first , then com­
pressed laterally; equal or tapered slightly to the base; 
straight or curved, often twisted; dry; shining when moist; 
opaque ; hollow; cartilaginous to horny; even; finely and 
minutely pruinose to pubescent overall or nearly glabrous; 
pale orange yellow (M&P 10B-C2) , light yellowish brown 
(M&P 11B2 , 11C4 , 12B5, 13Cl0) , light brown , or moderate 
yellowish bro~~ (M&P 14K7) above, centrally dark orange 
yellow (M&P 10G7), strong brown (M&P 7All), moderate olive 
brown (M&P 13K1 , or strong yellowish brown (Buckthorn 
Brown) , with the base moderate brown, deep brown , or black­
ish brown, darkening progressively upward with age. STER­
ILE STIPES and RHIZOMORPHS absent. BASAL MYCELIUM of 
appressed or cottony white hairs which often stain pale 
yellow or may become pale orange yellow overall; usually 
uniting the bases of several stipes and sometimes forming 
an extensive compact or spongy pad . 

SPORES white in mass; (5 .5- )6 . 0- 8 . 5( - 9 .1) X 3 . 0- 4 . 5 
~; narrowly to broadly elliptic, fusoid- elliptic , obovate, 
or pip- shaped . BASIDIA 21- 35 X 4- 8 ~m ; subclavate to clav­
ate; 4- or rarely 2- spored . BASIDIOLES subfusiform . 

HYMENIAL SETAE (11- )35- 120 X 4-24 ~; usually fusoid­
ventricose and abruptly or evenly tapered to a long narrow 
neck , sometimes broadly clavate , ovate, fusiform, subulate 
or aciculate , rarely diverticulate at the base , forked up 
to 1/3 the length of the apex, or with 2- 3 short knoblike 
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or pyramidal appendages and then resembling br oom cells; 
often pedicellate; acute , mucronate , or rounded apically; 
with light yellow to deep brown or rarely hyaline walls up 
to 3 ~m thick; empty or with oily or granular particles 
which disappear in 2% KOH; pr ojecting conspicuously (up 
to 78 ~m beyond the basidioles); present on the edges and 
faces of the l amellae . 

TRAMAL HYPHAE interwoven , often inflated, and 1 . 5- 14 
~m broad in the pileus ; parallel to interwoven , occasion­
ally inflated , and 2 . 5- 12 ~m broad in the lamellae ; with 
thin, hyaline to light yellowish brown walls ; dextrinoid . 

PILEUS CUTI CLE hymeniform ; in primordia composed 
entirely of setae , later with the setae separated by 
broom cells or smooth cells . SETAE 33- 103 X 3- 10( - 16) ~m ; 
tapering gradually or abruptly upward from a fusiform or 
elliptic base , or fusiform to cylindric and often pedicel­
late ; with strong brown walls up to 3 ~m broad ; often 
arising deep in the trama. BROOM CELLS 4- 28 X 3- 11( - 14) 
~m ; cylindric , obovate , or subglobose and often lobed , 
branched , or pedicellate; with 4- 25 smooth or r ough , usu­
ally tapered , divergent, acute or rounded , hyaline to dark ' 
orange yellow projections 2- 14 X 0 . 5- 2 ~m; with hyaline to 
deep brown walls 0 . 5- 2 urn thick; often accompanied by cells 
intermediate between broom cells and setae . SMOOTH CELLS 
4- 11( - 13) X 3- 11 ~m ; cylindric , clavate , or subglobose: 
wit h hyaline walls up to 2 ~m thick . 

STIPE corticated in the pigmented portions only , the 
superficial hyphae elsewhere hyaline and undifferentiated . 
CORTICAL HYPHAE 1- 14 urn broad; with strong bro'm walls up 
to 2 ~m thick; dextrinoid ; greenish yellow in 2% KOH . 
TRAMAL HYPHAE 1- ll urn broad; with hyaline walls up to 1 ~m 
thick; dextrinoid . SETAE 19- 140 X 5 . 5- 14 ~m; usual ly 
tapered from a broad , flat base but sometimes knoblike, 
diverticulate at the base, pyramidal, or fusiform , or 
rarely with 1- several apical pr ojections and then resem­
bling broom cells ; with light yellowish brown to deep 
brown walls 0 . 5- 2 \Jm thick ; dextrinoid; scattered or clus­
tered; usually abundant overall , sometimes rare near the 
base . 

Gregarious to cespi tose on rotted hardv.•ood lop;s or 
woody debris in deciduous or deciduous- coniferous woods . 
Fruiting period : 4 Jun- 2 Oct . 

Collections examined : 
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Figure 26. Marasmius aohaerens var. ZaahnophyZZus . Gil­
liam 610 . a . Spores , x2300. b . Broom cells from 
the lamellar edge , x2300 . c . Hymenial setae, xl500 . 

CANADA : NOVA SCOTIA : Smith 855. ONTARIO : Kelly 785. 
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UNITED STATES : MAINE: Bigelow 10098 (MASS) . MASSACHU­
SETTS : Bigelow 7743 (MASS) . ~ITCHIGAN : Ammirati 2477 & 
4954 ; Gilliam 355 , 356, 357 , 560 , 570 , 593 , 610 , 620 , 629 , 
839 , 1144, 1169 , 1185, & 1186 ; Harrison 10541 , 10566; 
Patrick 1518; Potter 3945; Shaffer 2775 ; Smith 6323, 15141 , 
21597 , 36499 , 39492 , 39536 , 51198 , 61479 , & 63758 . MI~mE­
SOTA: Heaver 1562 . NEW HAMPSHIRE : Bigelow 12241 (MASS), 
12418 (MASS) . NE\o/ YORK: Peck , Sep (holotype of Agaricus 
(Collybia) spinulife~ Peck (NYS); Singer 171 (FH) : Smith 
421 & 544. NORTH CAROLINA : Harrison 11214 , ll227, & 11424. 
OHIO : Curtis , 5 Sep 1844 (holotype of Agaricus Zachnophyl­
lus Berkeley in Lea , K) . TENNESSEE : Hesler 14180 ; Smith 
10549 . VIRGINIA : Shear , 17 Jun 1897 (BPI) . 

Although several other characters correlate fairly 
well to distinguish Marasmius cohaerens var . cohaerens 
from M. cohaerens var . Zachnophyllus~ the two taxa are 
here primarily differentiated on the basis of broad , dis­
tant lamellae in the former and narrow, close lamellae in 
the latter . I have seen the type of Agaricus ~chnophyZZus 
Berkeley in Lea , on which the latter variety is based; it 
has narrow, close lamellae as well as _t he other features 
discussed below as characteristic of the taxon . The type 
of Agaricus (CoZZybiaJ spinuZifer Peck , which I have also 
seen, belongs to the same taxon . M. cohaerens var . ~ch­
nophyZZus is the predominant variety in North America . The 
type of M. setuZosus Murrill (NY) , suggested by Singer (39) 
as a possible synonym of M. cohae~ens~ does not seem to be 
conspeci fic . 

I have considered the broad , distant- gilled taxon in 
North America to be the same as the European Marasmius 
cohaerens . The type of Agaricus cohaerens Persoon, which 
according to Singer (39 ) is not available , had distant 
lamellae . Certainly the descr iptions and illustrations by 
Persoon, Fries , and other European mycologi sts suggest a 
fungus similar to the broad, distant-gilled form in North 
America, although the stipes of t he basidiocarps in North 
America are generally shorter than those of European spec­
imens. Since the European types of t axa with broad, dis­
tant lamellae were not available , I have fol lowed Qu~let 
(26 , 27) and Singer (37 ) in synonymizing Agaricus ceratopus 
Persoon and Singer (39) in synonymizing A. rigidus Lasch. 
The best preserved European specimen of var. cohaerens that 
I have seen (Shaffer 4949) lacks the zonati on of the pileus 
so characteristic of North American material but agrees in 
having large spores and short, narr ow hymenial setae . 
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Variation in Marasmius cohaerens as a whole can be 
traced to three separate factors . The degree of expansion 
of the pileus usually accounts for the wide variation in 
cell composition of the cuticle, which may at first seem 
to be a taxonomic indicator . A second variational para­
meter is that of seasonal change. In M. coJ~erens var . 
ZachnophyZZus June fruitings tend to be weak , with few , 
relatively small , often gregarious basidiocarps, as is the 
case with many fungi fruiting over a long period. From 
mid- July to early August large , strongly cespitose forms 
predominate . In Sept€mber and October both size and number 
of basidiocarps are more variable . \.fhile yellowish brown 
and pinkish brown colors occur more frequently in the 
sunnner , orange br own colors prevail in fall fruitings . A 
third group of variations seems relatively independent of 
seasonal or developmental factors . These are the charac­
ters used to separate var . ~chnophyZZus from var . cohaer­
ens: 

Character 

Lamellar breadth 

Lamellar spacing 

Spore size 

Size of hymenial 
setae 

Presence of broom 
cells on lamel­
lar edge 

Frequency of setae 
on stipe 

Habitat 

M. cohaerens var . 
cohaeroens 

broad 

subdistant to 
distant 

(5 .9- )7 .0-9.8( -11) 
x 3.0- 5. 5 ~m (long 
and broad) 

21-75(-119) X 2.5-
14( -21) }JID 

usually present 

rare 

usually on leaves 
or humus 

M. coha.erens var . 
ZachnophyZZus 

narrow 

close 

(5.5- )6.0-8.5( -9) 
x 3.0-4. 5( - 5) ~m 
(short and narrow) 

(11- )35-120 X 4-
24 ~ 

usually absent 

abundant 

usually on hard­
wood logs or twigs 

Exceptions to the character state groupings above 
occur occasionally. For example , Gilliam ll69 has narrow, 
close to subdistant lamellae (and is therefore placed with 
var . ZachnophyZZus) but is otherwise similar to broad , 
distant-gilled specimens. Several collections with narrow , 
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close lamellae have broad spores (e.g. , Harrison 10566 , 
Smith 21597 , Gilliam 629) or long spores (Gilliam 629, 
Gilliam 1144 , Smith 544) . Basidiocarps with broad , dis­
tant lamellae (var . aohaerens) may have short , narrow 
spores (Gilliam 1132, Gilliam 951) or long , narrow spores 
(Smith 63938) . 

14 . ti!A.RAS~fiUS SULLIVANT!! t~ontagne, Syll . Crypt . 143 . 
1856 . FIGS . 27-30 

PILEUS 6- 25 mm broad ; at first pulvinate or convex 
with an incurved mru·gin , becoming broadly convex to plano­
convex and often subumbonate ; dry; dull ; opaque , or rarely 
translucent on the margin ; smooth ; even , or sometimes 
faintly striatulate in age ; entir e; pliant; reviving . 
CUTICLE minutely velutinous ; at first with a whitish 
bloom; brilliant orange , deep orange (Orange- Rufous), 
moderate reddish orange (Ferruginous), or strong brown 
(Sanford ' s Brown, Hazel) at first , usually with the margin 
paler than the disc, in age strong yellowish brown on the 
disc and dark orange yellow on the margin , in dried basid­
i ocarps strong brown to deep brown , often with minute pale 
yellow spots near the margin. TRAMA thin (up to 1 .5 mm 
thick) , tapering abruptly to the margin ; nearly white . 
ODOR lacking . TASTE slowly bitter or sometimes lacking . 

~t&LLAE narrow to moderately broad (up to 1- 3 mm 
broad) ; thin ; close , or rarely crowded ; moderately numer­
ous (18- 20 reach the stipe) ; unequal , with numerous lamel­
lulae in several tiers ; adnexed to free; membranous ; 
entire; broadest near the stipe , narrowing abruptly in 
front ; not intervenose ; not forked ; neru·ly white (M&P 9Bl-
2) or light pink, often with moderate brown or light pink 
edges . 

STIPE 10- 60 mm long , 1- 2 mm thick; central; terete ; 
equal or enlarged at the apex or base ; usually curved ; dry; 
shining ; opaque ; hollow ; cartilaginous ; even ; minutely 
pruinose or pubescent at the apex and mid- portion , strigose 
to tomentose near the base , the hairs whi te or nearly so ; 
white to pale or ange yellow or r arely tinged pi nk at the 
apex and almost overall when young , darkening below through 
strong yellowish brown or strong brown to deep brown, occa­
sionally grayish r ed or blackish brown at the base . STER­
ILE STIPES and RHIZOMORPHS lacking . BASAL t-1YCELIUN abun­
dant and conspicuous on the surrounding substrate , often 
binding several leaves together; white , drying pale orange 
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yellow. 

SPORES white in mass ; 6 . 7- 8 . 4( - 9 . 5) X 2 .8- 3. 5( - 4 . 5) 
~m; pip-shaped, narrowly elliptic , narrowly fusoid- ellip­
tic , ovate , or narrowly obovate . BASIDIA 17- 30 X 4- 7 ~m ; 
subclavate to clavate ; 4- spored . BASIDIOLES subclavate to 
subfusiform . 

w.a~IAL CYSTIDIA 16- 38 X 3- 7 ~m ; cylindric , subclav­
ate , or narrowly fusiform ; subcapitate , submoniliform, 
short- to long- appendiculate , or if not, then rounded 
apically; with thin, hyaline walls ; nonamyloid ; scarcely 
projecting ; rare to abundant on the edges and faces of the 
lamellae . 

HYMENIAL BROOM CELLS 4- 25 X 2- 7 ~m ; clavate , cylin­
dric , or deltoi d ; with 2- 8( -15) hyaline to pale orange 
yellow, rodlike projections 5- 11(- 15) X 0 . 5- 1 . 0 ~m , which 
are tapered , smooth or wavy in outline , dextrinoid or non­
amyloid, and usually divergent; with hyaline to pale orange 
yellow walls up to 1 Urn thick; abundant on the lamellar 
edges . 

TRAMAL HYPHAE pseudoparenchymatous and inflated up to 
14 ~m broad in the pileus ; parallel, uninflated , and 2- 7 
~m broad in the lamellae; with thin, hyaline walls ; dex­
trinoid (deep brown in Melzer's reagent , slowly becoming 
moderate red) . 

PILEUS CUTICLE a hymeniform layer of clavate , cylin­
dric , or deltoid , often basally constricted or broadly 
pedicellate broom cells 5 . 5- 21 X 2 . 6- 7( - 12) urn, with 2-14 
moderate orange yellow, divergent , smooth , occasionally 
branched, dextrinoid or nonamyloid rodlike projections 
4 . 2- 15 X 0 . 5- 1 . 5 ~m ; with hyaline to light yellowish brown 
walls up to 1 urn thick . 

STIPE corticated only in pigmented portions , the sur­
face hyphae elsewhere hyaline and undifferentiated. 
CORTICAL HYPHAE 2- 7 urn broad ; with pale orange yellow to 
strong brown walls up to 2 urn thick ; dextrinoid . ~~L 
HYPHAE 2- 14 urn broad; with thin , hyaline walls or •Nith the 
wall occluding the lumen ; dextrinoid . STIPE VESTURE (at 
apex and midportion of the stipe) of two intergrading 
types of cells : (1) irregular broom cells with numerous 
hyaline to pale yellow , often branched projections , and 
(2) cylindric to clavate or lobed hairs 3- 8 .5 ~broad . 

Gregarious or occasionally joined in pairs on leaves 
of deciduous trees , acorns , a nd nutshells in deciduous 
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and deciduous- coniferous woods . Fruiting period : 15 Jun-
6 Sep. 

Collections examined : 

ILLINOIS : Shaffer 842 . INDIANA : Cooke 32715 & 
32833 ; Gilliam 938 . MAINE : Murrill , 2- 6 Sep 1905 . MARY­
LAND : Stevenson 759 (BPI) . MASSACHUSETTS : Bigelow 8194 
(f.1ASS) , 9599 (MASS ), & 15505 (MASS) . MICHIGAN: Hoseney 
1254 . MINNESOTA : Weaver 6- 20- 62- N- 1 & 1180. NEW YORK: 
House , 22 Jul 194 5 ( NYS) ; Atkinson ( NYS) . NORTH CAROLINA : 
Harrison 10909 & 10980. OHIO : Lloyd 27933 (BPI) ; Cooke 
31920 , 35695 , & 35792 . TENNESSEE: Smith 9715 & 10234 . 
VIRGINIA: Kauffman, 20 Aug 1918; Murrill, 16- 30 Jul 1920 
(NY) . 

Both Kauffman and Morgan recognized this taxon , but 
both called it Mm>asmius erythi>opus Fries and considered 
i t either identical to European material of the species 
or a distinct American variety . The colors of M. erythro­
pus in Fries ' Icones (Vol. 2 , t . 172., f . 2) are similar 
to those of M. suZZivantii., but a thick , hairy stipe is 
definitely figur ed and the stipe of M. suZZivantii is thin 
and pruinose rather than hairy. Fries ' description of 
M. erythropus (Epicr . Myc . 387 . 1838) suggests a close 
relationship between it and CoZZybia confZuens Fries . 
Although I cannot be certain of its correct det ermination, 
an exsiccati specimen of M. er ythropus from Europe [Her­
pell (NY)] also indicates that that species right ly belongs 
i n CoZZybia and that M. erythropus is not the correct name 
for the taxon described above . 

The type of Mm>asmius suUivan.tii was originally at 
Paris but apparently is no longer available. The species 
described above is common in the part of its range from 
which Sullivant sent the type of M. suZZivantii to Montagne 
and fits Montagne ' s original description . The use of the 
name for this taxon was fi r st suggested to me by a specimen 
at BPI (Lloyd 27933) determined by Lloyd , who had worked 

Figure 27 . Marasmius suZZivantii . Gilliam 938 . a . 
Spores , x2300. b . Broom cells from lamellar edge , 
x2300 . c . Hymenial cystidia , xl500 . d . Hyphal 
ends and broom cells from stipe , x2300. e . Broom 
cells from pileus cuticle, x2300 . 
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Figure 28 . MGJ?asmius suZZivantii , x approximately 1-1/2 . 
(courtesy of Richard Homola) 

Figures 29 & 30 . Marasmius suZZivantii . Gilliam 938 . 
Scanning electron micrographs of broom cells from the 
st ipe surface , x4000 (courtesy of Larry Allard) 
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in Paris . 

Like Marasmius g~eZZus~ M. suZZivantii often has a 
a smooth (nonstriate and nonsulcate) pileus and a pallid 
stipe when young ; as a consequence , specimens of M. suZZi­
vantii have often been misidentified as M. gZabeZZus. The 
most prominent differences between the two are pr esented 
below: 

Character 

Pileus color 

Pileus striation 

Lamellar spacing 

Spore size 

Stipe vesture at 
apex and mid­
portion 

Basal mycelium 

M. suZZivantii 

brilliant orange , 
moderate reddish 
orange , strong 
brown 

r arely more than 
faintly striatulate 

close to crowded 

6 .7- 8 .4( - 9.5) X 

2.8- 3.5( - 4 . 5) vm 

broom cells and 
smooth clavate 
cells 

abundant on sur­
rounding substrate 

M. g Zabe Zlus 

deep yellowish 
brown to pale 
orange yellow 

usually distant­
ly striate in 
age 

distant 

(5 .9- )7 . 0- 11. 2 
x 3 .1-6.0 vm 

none except at 
stipe base 

not conspicuous 
on substrate 

15 . t.1ARASMIUS ARMENIACUS Gill iam, Mycologia 67: 837 . f, 
29- 32 . 1975 . 

PI LEUS 2- 6 mm broad; pulvinate at first , then convex, 
umbonate , or nearly plane ; dry; dull; opaque; smooth at 
first , becoming minutely rugulose or r ugulose- striate; not 
plicate or striate ; enti re; membranous ; pliant; pr obably 
not reviving . CUTICLE minutely vel utinous; sometimes whit­
ish- pruinose; moderate orange (M&P 11B8 at first , then 
11Al2) . TRAMA thin (not measw·able). ODOR lacking . TASTE 
bitter , wit h a spermatic aftertaste . 

LAMELLAE narrow (less than 0 .2 mm broad); thin; dis­
t ant to remote ; moderately numerous (12- 14 reach t he stipe) ; 
unequal , with 2 tiers of short lemellulae which alternate 
with the l amellae, or in young basidiocarps sometimes equal; 
adnate or sometimes attached to a partial adnate collar; 
membranous and fragile; entire ; straight; sometimes faintly 
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i ntervenose ; occasionally forked in front; yellowish white 
(M&P 9B2) . 

STIPE shor t (2- 12 mm long) , 0 .1- 0 . 2 mm thick; slightly 
eccentric ; filiform; equal; curved; ~oist; subshiny ; opaque 
except at the apex ; solid; fragile , soon collapsing; even; 
mi nutely pubescent overall , the hairs white, yellowish 
white , or pale yellow; translucent and colorless overall at 
fir st or sometimes yellowish white , later white at the apex 
and br owni sh or ange (M&P 1108) at the base; insititious . 
STERILE STIPES numer ous ; arising individually at intervals 
along the substrate ; with tapered to acute apices; yellow­
ish white . RRIZOMORPHS and BASAL MYCELIUM absent . 

SPORES whi te in mass ; 7 . 1- 9.0 X 3.1- 4.4 ~m ; narrowly 
to broadly elliptic , fusoid- elliptic , or obovate . BASIDIA 
18 . 2- 20 . 3 X 5- 5 . 5 um ; subclavat e to clavate ; 4- spored . 
BASIDIOLES subclavate to fusiform . 

HYMENIAL CYSTIDIA lacking . 

HYMENIAL BROOM CELLS 9 . 8- 16 .8 X 4 . 2- 7 . 0 ~m; narrowly 
to broadly cylindric , fusoid- elliptic , fusoid- ventricose, 
or elliptic; with apical i ncrustations or projections which 
are finely and indisti nctly divided and diffuse, or occas­
ionally with 1- several discrete, rodlike projecti ons up to 
4 um long ; wi t h thin , hyaline to pale yellow walls ; dextri­
noid ; present only on the lamellar edges . 

TRAMAL HYPHAE 2- 8 um broad ; uninflated and interwoven 
in t he pileus ; uninfl ated and parallel in the lamellae; 
with thin , hyaline walls ; dextrinoid. 

PILEUS CUTICLE a hymeniform layer of truncate- clavate , 
cylindric , or subglobose , or sometimes deeply 2- lobed broom 
cells 2 .8- 14 X 3 . 5- 8 . 4 ~m with indistinctly divided and 
branched or rar ely rodlike projections up to 6 ~m long and 
hyaline to light yellow walls up to 1 ~m thick. 

STIPE corticated only in pigmented portions , the 
super ficial hyphae elsewhere hyaline and undifferentiated . 
CORTICAL HYPHAE 4- 6 ~m broad; with pale yellow walls up to 
0 . 5 ~m thick ; dextrinoid . TRAMAL HYPHAE with thin walls 
but otherwise similar to the cort i cal hyphae . STIPE VES­
TURE abundant over all , of three cell types : (1) cylindric 
t o clavate or i rregular broom cells with numerous knoblike, 
r ounded , or r odlike projections 2- 8 ~m long and thin, hya­
line to pal e yellow walls; (2) modified broom cells with 
cylindric to clavate bases , with 1- 6 tapered , threadlike 
extensi ons up to 50 ~m l ong and hyal ine walls up to 2 ~m 
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smooth hairs with hyaline to pale yellow walls up to 2 um 
thick , rarely septate . 

77 

On dead grass culms on a limestone outcropping with 
mixed low conifers and grassland plants . Fruiting period: 
unknown ( 23 Aug) . 

Collection examined : 

INDIANA: Gilliam 932a ( holotype of Marasmius armeni­
acus Gilliam) . 

Marasmius anneniacus is atypical of species in section 
Siaai , particularly in lacking well- defined basal mycelium . 
It has been placed here because the trama is dextrinoid, 
the lamellae are collarless, and the stipe bears siccus­
like broom cells . For a further discussion , see Gilliam 
( 8) . 

16. MARAS~ITUS SPISSUS Gilliam , Mycologia 67: 834 . f . 
24- 28. 1975 . 

FIG . 32 

PILEUS 10- 50 mm broad ; at first obtusely conic to 
convex with an incurved margin , becoming plane or broadly 
plano- umbonate , in age with the margin uplifted ; moist and 
subhygrophanous ; dull ; opaque; smooth ; not striate or only 
faintly so on the margin ; entire; firm. CUTICLE glabrous; 
light yellowish brown (Pinkish Cinnamon) to moderate yel­
lowish pink (Light Pinkish Cinnamon), paler on the margin 
in age . TRAMA moderately thick (1 . 5- 2 mm thick) ; watery 
light grayish yellowish brown (Avellaneous) when moist, 
drying yellowish white . ODOR and TASTE mild . 

LAMELLAE narrow (about 1.5 mm broad); thin; crowded; 
numerous (more than 50 reach t he stipe); unequal, with few 
lamellulae; adnexed; entire; straight; forked or anasto­
mosed; white at first , soon light grayish yellowish brown 
( Avellaneous) . 

STIPE 30- 60 mm long, 3- 4 mm thick; central; terete or 
compressed; equal or enlarged at the base; dry ; shining; 
opaque; hollow; cartilaginous to horny; even; glabrous; 
light yellowish brown at the apex , brownish orange to 
moderate reddish brown (Chestnut) at the base. STERILE 
STIPES and RHIZOMORPHS absent . BASAL MYCELIUM forming a 
pad at the base and adhering to the substrate; yellowish 
white , pale yellow, or brownish orange . 
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SPORES 5 . 2- 8 . 5 X 2 . 6- 3 . 4 ~m; narrowly elliptic or 
narrowly pip- shaped . BASI DIA 14-2L X 3- 6 .5 wn; subclavate 
to clavate ; 4- spored . BASIDIOLES subclavate to subfusiform . 

HYMENIAL CYSTIDIA 19- 35 X 4- 14 ~m; clavate , subcylin­
dric, or l obed ; capitate , or rounded to acute apically; 
with hyaline walls up to 0 .5 urn thick; projecting up to 5 
pm beyond the basidioles ; rare on the lamellar faces and 
edges . 

HYMENIAL BROOM CELLS 13- 32 X 3- 11 ~m; clavate, fusoid­
clavate , subcyliodric , or lobed; with 2- 8 lateral or api cal 
hyaline or rarely pale yellow, nonamyloid projections up 
to 4 X 0 . 5 ~m ; with hyali ne walls up to 0 . 5 ~m thi ck; non­
amyloid; present only on the lamellar edges . 

TRAMAL HYPHAE interwoven and inflated up to 13 ~m in 
the pileus ; parallel- interwoven, uninflated , and 2- 8 ~m 
broad in t he lamellae; with hyaline walls up to 1 ~m thick ; 
dextrinoid . 

PILEUS CUTICLE a hymeniform layer of cylindric to sub­
clavate or subglobose broom cells 5- 28 X 4- 10 ~m , with 
6- 15( - 20 ) pale orange yellow to moderate orange yellow, 
smooth or roughened, r ounded projections 4- 11 X 0 . 5- 1 . 5 ~m, 
with pale orange yellow walls up to 0 . 5( - 1) ~m thick . 

STIPE corticated thinly overall . CORTICAL HYPHAE 3- 7 
J.1ttl broad ; with pale orange yellow walls up to 1 ~m thick; 
dextrinoid . TRAMAL HYPHAE up to 11 vm broad ; with hyaline 
walls up to 0 . 5 vm thick; dextrinoid . STIPE VESTURE of 
clavate , slightly project ing hyphal ends and rare to mod­
eratel y abundant , irregularly shaped , hyaline broom cells 
with projections to 20 )J1ll long ; abundant near the stipe 
base , rare elsewhere . 

Solitary, gregarious, or cespitose on leaves i n decid­
uous woods . Fruiting period: 2 Jul- 17 Sep . 

Collections examined : 

INDIANA : Gilliam 938a . MICHIGAN: Smith 15426 & 
62486 (holotype of Marasmius spissus Gilliam). 

For a discussion of the differences bet ween this 
species and Marasmius suZZivantii Mont agne , see the origi ­
nal publication of M. spissus (8). Numer ous collections 
from North Carol ina which probably belong t o this taxon 
have not been included because they have no notes on macr o­
scopic feat ures and recognition of this species is not 
possible through microscopic characters alone . 
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Figure 31 . Marasmius borealis . 

Figure 32 . Marasmius spissus . 
of A. H. Smith) . 
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Gilliam 1188 , xl . 

Smith 6248(, xl (courtesy 
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17 . MARASMIUS BOREALIS Gilliam , t-1ycologia 67 : 831 . f . 
21- 23 . 1975 . 

FIG . 31 

PILEUS 11 - 23 nun br oad ; pulvinate , conic- convex , or con­
vex- umbonate at first , then conic to broadly campanulate , 
finally convex to plano- convex and umbonate or not; dry ; 
dull; opaque ; smooth almost until maturity , then rugose­
reticulate on the disc and rugulose on the margin ; even or 
in age shallowly sulcate 2/3-7/8 the pileus radius ; entire , 
becoming crenate in age ; tough- membranous ; reviving. CUTI­
CLE minutely velutinous; deep red (Garnet Bro~~) , brownish 
orange , or strong brown (r.i&P 14A12) in pr imordia , then 
deep orange (Orange-Rufous) , light brown , moderate orange 
(M&P 12G7) , strong orange yellow (Capucine Yellow) , moder­
ate orange yellow (Orange- Buff) , or pale orange yellow 
(M&P 9G6) , sometimes with the disc brownish orange to 
strong brown (M&P 12C- El2) , drying pale orange yellow to 
light yellowish brown . TRAMA thin (up to 1 mm thick in 
the disc , scarcely discernible 1 mm outward from the cen­
ter); pliant; white to yellowish white , or purplish pink 
around the point of attachment of the stipe . ODOR of 
crushed pilei fragrant , somewhat like that of PZeurotus 
ostreatus . TASTE mild , with an alkaline aftertaste . 

LAMELLAE narrow (up to 1 . 5 mm broad in an old pileus 
12 mm broad); thin ; distant; moderately numerous (15- 20 
reach the stipe); equal; ascending- adnate or adnexed ; mem­
branous and pliant ; entire; straight at first , sometimes 
becoming ventricose; crisped upon drying; intervenose or 
not ; not forked; yellowish white . 

STIPE 10- 60 mm long , 0 . 3- 0 .9 mm thick; centr al ; ter­
ete , but soon collapsed and flattened ; equal or tapering 
s lightly to the apex ; straight or curved ; dry; shining; 
opaque ; hollow; flexible at first , then broomstraw- like 
(not wiry ) ; even; glabrous; dark red , grayish red , or 
moderate purplish red overall at first and later on the 
apex only , the basal por tion becoming moderate brown (M&P 
15El2) to dark grayish brown progressively upward . STERILE 
STIPES and RHIZOMORPHS absent . BASAL MYCELIUM of cottony 
white hairs; not formi ng a distinct pad on the substrate . 

SPORES white in mass; (9- )12 . 6- 16 .8( - 17 . 5} X 2 .9- 4. 5 
}.Lm ; curved- clavate , clavate , or fusoid- elliptic . BASIDIA 
(21- )28- 44 X 4 .2- 8 . 5 ~m ; clavate or subclavate; 4- spored. 
BASIDIOLES fusiform , often with constricted apices. 
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HYMENIAL CYSTIDIA l acking . 

HYMENIAL BROOM CELLS 7- 21 X 3-7 ~; cylindric , narrow­
ly to broadly clavate, or rarely obovate ; with (2- )6-15 
hyaline to pale yellow , sometimes branched, roughened , 
delicate knoblike or rodlike dextrinoid projections 1 .1-
5. 5( - 7) X 0 . 2- 1 . 0 wm; with hyaline walls up to 0 . 5 ~m 
thick; present only on the lamellar edges . 

TRAMAL HYPHAE 4-7 ~m broad in both pileus and lamel _ 
lae; interwoven ; uninflated ; with thin , hyaline walls; 
dextrinoid. 

PILEUS CUTICLE a hymeniform layer of cylindric to 
elavate or lobed (always l onger than broad) and sometimes 
indist inctly pedicellate broom cells 5 . 5- 40 X 2 . 5- 8 . 5 vm; 
with (4- )10- 20 f inely divided and indistinct or sometimes 
r edlike, r ounded or acute , hyaline to pale orange yellow 
or rarely dark orange yellow , often knobby or roughened 
projections 2 .8- 5. 6 X 0 . 8- 1 . 5 vm, with hyaline walls up to 
0. 5 ~m thick . 

STIPE corticated over all. CORTICAL HYPHAE 3- 7 ~rn 

broad ; hyaline , pale yellowish pink, or pale pur plish 
pink (the pigment cytoplasmic); with purplish pink to 
light yellowish brown walls up to 1 ~ thick, or with pale 
yellow walls occluding the lumen; dextrinoid ; dark grayish 
olive in 2% KOH . T~~ HYPHAE 2 . 8- 5. 5 ~rn broad; hyaline 
to rarely pale pin.lt (the pigment cytoplasmic) ; wi tb thin, 
hyaline walls; dextrinoid . VESTURE (at ext reme apex of 
stipe only) of rare , pale purplish pink or pale orange 
yellow broom cells with strongly reduced or obsol escent 
basal portions and up to 10 irregular pr ojections 0 . 2- 7 
X 0 . 5- 1 VID · 

On decayed leaves of deciduous trees in hardwood or 
mixed dec iduous - coniferous woods . Fruiting period : 3 Jul-
2 Sep. 

Collections examined : 

CANADA : QUEBEC : Bigelow 5398 (~ffiSS) , 5583 (MASS) , 
5773 (~ffiSS) , & 5775 (MASS) ; Smith 61779 . UNITED STATES : 
MAINE : Bigelow 3098 (MASS) , 3249 (MASS) , 3507 (MASS) , 
10245 (li!ASS) , & 10305 (MASS) . MICHIGAN : Annnirati 1865 
& 4628 ; Gil liam 1171 & 1188 (holotype); Harrison 10307 
& 10528; Kauffman, 3 Jul 1905 ; N. J . Smith 1877 ; Thiers 
991 & 3892. NDT HAMPSHIRE : Bigelow 12115 (MASS) ; Singer , 
25- 26 Ju1 1941 ( FH) . NE\oT YORK : Bigelow 508 8 (MASS) . VER­
MONT : Bi gelow 12984 & 12985 (MASS) . 
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18 . MARASMI US FULVOFERRUGI NEUS Gi lli am, sp . nov . 
FIGS . 33 & 34 

Pileus 19- 45 mn latus , ex aampanulato vel hemisphaer'­
iao aonvexus , deinde Vffibonatus, pliaatulus, tenaai-mem­
br'anaceus, cinnwnomeus , fulvo- fer'r'ugineus vel br'Unneo­
aurantius . Odor' et sapor farinaaei . LameZZae Zatae, 
tenues , distantes , modiae numerosae (23- 28) , aequales , lib­
er'ae, membranaaeae, eburneae . Stipes 54- 80 mm longus, 1-
1. 25 mm arassus, aequalis , nitidus , aorneus, glaber, apiae 
roaeus , base castaneus vel atrobrunneus . MYcelium basale 
album. Sporae 15. 2-18 X 3- 4. 5 um, aZavatae vel fusoideo­
aZavatae . Cystidia hymenii nuZZa vel rara, hyalina, 38- 42 
X 6- 8 ~m . Eahinidia h¥menii 8- 18 X 8- 12 ~m, cylindriaa, 
cum 8- 25 pr'ojectuPis hyalinis vel luteolis 2- 8 X 1- 3 ~· 
Tr'~na pilei dextr'inoidea. Cuticula pilei hymeniformis, 
echinidiis 10- 20 X 7- l2 um, ayZindricis vel clavatis, tenui­
tuniaatis, avm 10- 25 pr'ojeatv~is hyaZinis vel ZuteoZis 3- 6 
(- 8) X 1- 2 um pr'aedita . Cortex stipitis Zaevis . Holotypus : 
NORTH CAROLINA: Henderson Co .: Elks , Green CoYe , pr>ope 
Tuxedo , 14 Sep 1974 , Gilliam 1557 (~11CH) . 

PILEUS 19- 45 mm broad ; campanulat e to hemispheric at 
first , becoming conic- convex to convex With the di sc broad­
ly depr essed or not , occasionally papillate or umbonate; 
dry; dull ; opaque ; smooth at first , becoming minutely r ugu­
lose on the disc ; deepl y and distantly plicate except in 
ver y young pilei ; entir e or scall oped ; pliant; reviving . 
CUTI CLE minutel y vel utinous ; str ong brown (Hazel ) , near 
moderate br own (Russet) , or moder ate reddish br own (Mahog­
any Red) overall at first , remaining these col ors on the 
disc in age , the margin becoming strong brown (Sanfor d ' s 
Br own ) to brownish or ange (Cinnamon Rufous) . TRAt-1A thi n 
(less than 1 mm thick) ; white . ODOR mi ldly farinaceous . 
TASTE f ari naceous . 

LAMELLAE broad (up to 6 mm br oad) ; thin ; distant ; mod­
er ately numerous (23- 28 ); equal; free ; membr anous but not 
f ragi le ; entire ; subventricose; slightly i ntervenose or 
not ; not f or ked ; yellowish white . 

STI PE 54- 80 mm long , 1-1 . 25 mm thick; equal or t aper ed 
slightly t o the base ; straight or curved; dry ; shining ; 
opaque; hol l ow; hor seha i r - l i ke; even ; glabrous ; moder ate 
pink at t he apex , shadi ng downwar d thr ough strong brown or 
bl acki sh brown to black at t he base . STERILE STI PES and 
RHIZOMORPHS absent . BASAL MYCELIUM a t uft of cottony white 
hairs . 
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Figure 33 . Marasmius fuZvoferr>ugirzeus . Harrison 11065, 
x 3/4 (courtesy of Kenneth A. Harrison) . 

SPORES white in mass; 15 .2-18 X 3- 4. 5 ~m; oblanceo­
late , curved- clavate , or fusoid-clavate . BASIDIA 35- 38 X 
8-12 ~m ; clavate or subclavate; 4- spored . BASIDIOLES sub­
clavate to subfusiform . 

~mNIAL CYSTIDIA rare or lacking; if present , 38- 42 
X 6-8 um ; clavate or fUsoid- clavate; capitate or attenuate; 
hyaline and lacking refractive contents; arising at the 
same level as the basidioles; nonamyloid . 

HYMENIA.L BROOt-1 CELLS 8-18 X 8-12 um; cylindric , clav­
ate or obovate; usually not pedicellate ; with 8-25 hyaline 
or rarely pale orange yellow projections 2-8 X 1-3 um which 
are rounded , smooth to slightly roughened , often branched 
or lobed , and divergent; with walls up to 1 11m thick; pres­
ent only on the lamellar edges . 

'l'RAMAL HYPHAE interwoven and inflated up to 12 ~m in 
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Figure 34 . Marasmius fulvoferrugineus . Gilliam 1557, 
x 2300 . a . Spores . b . Broom cells from the lamel­
lar edge . c . Broom cells from the pileus cuticle . 

the pileus ; parallel to interwoven , uninflated and up to 
6 ~ broad in the lamellae · clamped; with thin , hyaline 
walls; dextrinoid . 

PILEUS CUTICLE a hymeniform layer of short- clavate , 
obovate , or broadly turbinate broom cells 10- 20 X 7-12 ~m , 
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usually not pedicellate , with 10- 25 pale orange yellow to 
light yellowish brown, divergent to strongly divergent , 
smooth or knobby , blunt , often branched or lobed, dextrin­
aid , rodlike to wartlike projections 3-6( -8) X 1-2 ~m , 
with hyaline to pale orange yellow walls up to 1 ~ thick. 

STIPE corticated overall , ooly thinly so apically. 
CORTICAL HYPHAE 3-6 urn broad; with light yellowish brown 
t o deep brown walls up to 1 ~m thick; dark grayish olive 
green in 2% KOH; dextrinoid . TRAMAL HYPHAE 3-8 ~m broad; 
with thin , hyaline walls; clamped; dextrinoid to nonamy­
loid . STIPE VESTURE lacking . 

Scattered to gregarious in mixed woods . Fruiting 
period : mid- July to mid October . 

Collections examined: 

FLORIDA : Hest & Murrill , 8 Nov 1932 (NY) . NEW JER-
SEY: Ellis , 1 Sep 1896 (NY) . NORTH CAROLINA : Gilliam 
1557 (holotype of Ma.I'asmius fulvoferrugineus Gilliam) & 
1558; Harrison 11061 & 11065 . TENNESSEE: Hesler 5451 (FHl 
VIRGINIA : Singer, 11 Sep 1934 (FH) . 

Ma.I'asmius fuZvoferrugineus is the common southeastern 
species which has usually been determined as M. siccus. 
Comparison between the pr esent taxon and the type of M. 
siccus reveals a number of differences which justify 
describing M. fulvoferrugineus as new. The large, refrac ­
tive hymenial cystidia present in M. siccus are lacking. 
The pileus is generally larger (19-45 mm vs . 2 .5-27 mm 
broad) and its colors more nearly rusty brown or cinnamon 
rather than the orange shades of M. siccus. Spores of 
M. fulvoferrugineus are usually somewhat shorter than those 
of M. siccus (up to 18 ~m long vs . up to 21-23 urn) . The 
walls of the cuticular broom cells are t hinner. Finally, 
M. siccus occurs more frequently north of the Great Smoky 
Mountains , and M. fuZvoferrugineus is found more often in 
the Great Smokies and to the south . Excellent color photo­
graphs of M. fulvoferrugineus (as M. siccus) have been 
published in Hesler (9) and Miller (21) . 

19 . MARASMIUS SICCUS (Schweinitz) Fries, Epicr . ~zyc . 382 . 
1838 . FIGS. 7, 35 , & 36 

Aga.I'icus siccus Schweinitz , Schriften Naturf .Ges . 
Leipzig 1 : 84 . 1822. 

Ma.I'asmius campanulatus Peck, Annual Rep. New York 
State Mus . 23 : 126 . 1870 (1873) . 
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Marasmius fuZviceps Clements, Bot . Surv . Nebraska 
4 : 20 . 1896 . Non M. fu Zviceps Berke­
ley, London J . Bot . 6: 490 . 1847 . 

Marasmius cZementsianus Saccardo & Sydow, Syll. 
Fung . 14 : 101 . 1899, nom. nov . for 
Marasmius fuZviceps Clements . 

PILEUS 2 . 5- 27 mm broad ; convex , conic- convex , pulvin­
ate , or campanulate at first , soon broadly convex to 
broadly campanulate and often papillate , umbonate , or with 
a flat central depression ; dry; dull; opaque; smooth at 
first , soon rugulose and usually conspicuously roughened; 
deeply plicate or sulcate to the disc except in very young 
pilei , the sulcae up to 3 mm apart in expanded pilei; en­
tire , scalloped, crenate , or lobed; fragile to pliant; 
rev1v1ng . CUTICLE minutely velutinous; deep orange (M&P 
13Al2 , Xanthine Orange, Orange Rufous) , strong yellowish 
brown (Ochraceous-Tawny) , or strong brown (Sanforj ' s Brown) 
at first , remaining these colors or fading to brownish 
orange (M&P llK7 , Cinnamon Rufous) , moderate orange (Apri­
cot Buf f) , deep orange yellow (M&P 12G8-9, Mars Yellow) , 
or light orange yellow (M&P 9E-F3) , often darker on the 
disc . TRAMA thin (less than 1 mm thick) ; white . ODOR 
mild or absent . TASTE mild , rarely somewhat bitter , or 
occasionally absent . 

LAMELLAE narrow at first ., becoming moderately broad 
(1 .5- 3 mm broad); thin; distant to remote; moderately num­
erous (15- 22 reach the stipe) ; equal or with 1- 3 short lam­
ellulae ; adnexed , sinuate , or free; fragile or pliant; 
entire ; straight at first , often ventricose in age; not 
intervenose ; usually not forked; white or pale yellowish 
white , rarely with the edge br ownish orange. 

STIPE 23- 62 mm long , 0.2-1.0 mm thick; central; terete; 
equal , tapered slightly to the apex , or occasionallyswollen 
at the apex or base; straight or curved ; dry; dull at first , 
polished in age and on drying ; opaque; hollow; cartilagin­
ous to horny ; even; glabrous; white, yellowish white , pale 
yel low (M&P llG3) , or rarely dark red at the apex , darken­
ing from the base upward through light yellowish brown to 
deep brown, with the darker colors almost overall in a.ge , 
sometimes with a. ring of bro'-mish orange at the juncture of 
pileus and stipe . STERILE STIPES and RHIZOMORPHS absent. 
BASAL t.fi'CELIUM a disc - shaped patch of white to yellowish 
white hairs . 

SPORES white in mass ; (13 .3- )16-21( - 23) X 2.8-4 .2( - 5) 
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~m ; narrowly clavate , oblong-oblanceolate, or asymmetrical­
ly fusoid- clavate and often curved . BASIDIA 21- 50 X 4- 8 
( -10) ~m; clavate, subclavate , or subcylindric · 4- spored . 
BASIDIOLES subclavate . 

HYMENIAL CYSTIDIA 23- 67( - 81) X 3-14 pm; cylindric, 
clavate , fusiform , fusoid- clavate , or fusoid-ventricose , 
often with an abruptly bent pedicellate base; usually 
r ounded or subcapitate apically , but sometimes mucronate , 
submoniliform, or short- to l ong- appendiculate; with th in , 
hyaline walls and moderately to strongly refractive , hya­
line to pale orange yellow homogeneous contents ; arising 
in the subhymenium or deep in the trama ; projecting up to 
10( -20) vm beyond the basidioles ; nonamyloid ; r are to com­
mon on the lamellar faces . 

H~~IAL BROOM CELLS 3- 25 X 2- 8 . 5 pm; cylindric , clav­
ate , goblet - shaped , obovate , or lobed; with 3- 15( - 20) hya­
line to pale orange yellow projections 4-10 X l - 1 . 5 urn 
which are rounded to acute , o f ten r oughened , dextrinoid, 
and par allel to divergent · with thin , hyaline walls; pr es­
ent only on the lamellar edges . 

TRAMAL HYPHAE interwoven and inflated up to 18 pm 
broad in the pileus ; parallel to interwoven , uninflated , 
and 2 . 5- 5 . 0 pm broad in the lamellae; with thin , hyaline 
walls; dextrinoid , often with strongly dextrinoid granular 
contents i n some cells . 

PILEUS CUTICLE a hymeniform layer of subclavate , sub­
globose , pulvinate , turbinate , cyl indric , lobed , or obovat e 
broom cells 2 . 5-17(-21) X 2 . 5- 8 .5 vm, which are pedicellate 
or not , with (2- )6-15 pale orange yello~r to light yellowish 
brown, parallel to divergent ~ usually smooth , blunt , rarely 
branched , dextrinoid , rodlike apical projections 1 . 4- 7 . 0 X 
l -1 .5( - 2) pm, with hyaline to pale orange yellow wall sup to 
2 ~m thick . 

STIPE corticated only in pigmented portions , the sur­
face hyphae elsewher e hyaline and undifferentiated . CORTI ­
CAL HYPHAE 3- 5 vm broad; wit h light yellowish brown to 
str ong brown walls up to 2 pm thick; dark grayish olive 
green in 2% KOH ; dextrinoid or rarely nonamyloid at the 
apex of the stipe . T~~ HYPHAE 4- 8 pm broad; vith thin , 
hyaline walls; dextrinoid . VESTURE lacking or of rare , 
scattered br oom cells at the juncture of stipe and pileus . 

Scattered to gregar ious and sometimes in t r oops on 
leaf mold , oak l eaves , and twigs , on needles of white pine , 
or rarely on wood in beech-maple, oak- hickory , or pine 
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forests . Fruiting period : 3 July- n October . 

Collections examined : 

CANADA: ONTARIO : Cain 24905 (BPI) . JAPAN : Yasuda 
279 (Lloyd 24829, BPI) . UNITED STATES : CONNECTICUT: 
Underwood & Earle (NY). DISTRICT OF COLUMBIA : Murrill, 
14-15 Jul 1905 (NY); Scribner, 1886 (BPI) . ILLINOIS : 
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Shaffer 845 . INDIANA : Cooke 32728 & 32873 ; Shaffer 1240; 
\.fright , 26 Sept 1938 . MARYLAND : Kelly 504 . MASSACHUSETI'S: 
Bigelow 7113 & 15226; Underwood, Jul 1887 (NY) . MICHIGAN : 
Ammirati 2450; Gilliam 638 , 712, 756, 869 , 940 , 1237 , & 
1315; Patrick 428; Peters 1177; Potter 5695 ; Shaffer 2510 , 
2650; Smith 6539, 6884 , 18461 , 51193 , & 74424 . MINNESOTA : 
Weaver 1232 . MISSOURI : Linder, 24 Aug 1928 (BPI , FH) . 
NEBRASKA : Clements , 7 Sep 1895 (isotype of Marasmius ful­
viaeps Clements , BPI) . NEH YORK : Gilliam 1232; Peck , Aug 
(lectotype of Marasmius aconpanulatus Peck, NYS); Murrill , 
7-17 Aug 1916 (NY); Underwood , Sep 1888 (NY) . NORTH CARO­
LINA : Harrison 10971 . OHIO: Moldenke 13744 (FH) . PENN­
SYLVANIA : Schweinitz (holotype of Agaricus siccus Schwein­
itz , PH; part also collected in South Carolina) . TENNESSEE : 
Hesler 10851 (FH); Murrill 18- 2L Aug 1904 (NY) . VERMONT : 
Pringle 1440 ( FH) . VIRGINIA: Kauff'man , 24 Jul 1919; Lin­
der, 2- 4 Sep 1936 (FH) ; ~mrrill , 8-14 Jul 1909 & Jul 1910 
(NY) . ~ITSCONSIN : Gilliam 1226 ; Shaffer 334 ; Sherman (NY) . 

An examination of many specimens tentatively deter­
mined as Marasmius siccus shows that the prevalent concept 
of this species is too broad . I have examined the type of 
Agaricus siccus Schweinitz and find it to belong to the 
common taxon with a moderate orange , distinctly sulcate 
pileus , spor es up to 20 ~m long , and conspicuous refractive 
bymenial cystidia . The types of M. campanuZatus Peck and 
M. fulviceps Clements , which I have also seen , belong to 
this taxon as well . At least four other species have been 
commonly misidentified as M. siccus: M. pulcherripes Peck 
(both a pink and a yellowish brown variant) , M. borealis 
Gilliam , M. bellipes Morgan , and M. fulvoferrugineus (de­
scribed as a new species in the present work) . Reports of 
pink varieties of M. siccus in the literature probably stem 
from confusion with one of the above species , particularly 

Figure 35 . Marasmius siacus . Gilliam 869 . a . Spores, 
x2300 . b . Hymenial cystidia, xl500 . c . Broom cells 
from pileus cuticle , x2300 . d . Broom cells from 
lamellar edge , x2300. 
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Ma.r'asmius pulcherripes and per haps forms of M. fulvofer­
rugineus . M. siccus is never pink but r ather some shade 
of orange or brown at all stages of development . For the 
differences between M. siccus and closely related species , 
see the discussions under M. borealis (8) , M. puZcherripes~ 
M. beZiipes, and M . .fulvoferrugineus . 

20 . MARASMIUS SPADICEUS Gilliam , fltycologia 67 : 840 . f . 
33- 36. 1975 . 

PILEUS 15- 30 mm broad ; convex or nearly plane ; hygro­
phanous; opaque; closely translucent- striatulate on the 
margin in age; somewhat fleshy . CUTICLE minutely velutin­
ous ; moderate bro•m (Argus Brown) to strong brown (Amber 
Br own) at first , fading to brownish orange (near Cinnamon­
Rufous), strong brown to deep brown in dried material . 
TRAMA thick in the disc , thin on the margin; white . ODOR 
faint . TASTE mild or lacking. 

LAMELLAE narrow; thin; close to crowded; numerous ; 
unequal , with numer ous lamellulae; free , but with a few 
lamellae touching the stipe ; entire ; ventricose; not inter­
venose; not forked; pale yellow at first, soon white or 
nearly so. 

STIPE 30- 50 mm long , 2- 3 mm thick ; central; terete ; 
equal ; straight ; dry; polished; opaque; hollow; horny; 
even ; glabrous ; pale orange yellow above , deep brown below . 
STERILE STIPES and RHIZ0~10RPHS absent . BASAL MYCELIUM 
tuftlike; white . 

SPORES 6.7-10 .8 X 2 .8- 3 .5 ~m; elliptic or pip- shaped . 
BASIDIA 21- 29 X 4 .5- 7 ~m; subclavate to clavate; 4- spored. 
BASIDIOLES subclavate . 

HYME~TIAL CYSTIDIA 22- 33( - 44) X 4- 8 . 5 ~m; clavate , 
fusoid- clavate , or fusoid- ventricose ; capitate , short­
appendiculate , submoniliform , or rounded apically; with 
thin, hyaline walls ; usually embedded , rar ely projecti ng 
beyond the basidioles; present but sometimes inconspicuous 
on the lamellar faces. 

HYMENIAL BROOM CELLS 8 . 4- 21 X 3- 6 ~m.; cylindric or 
shor t - clavate; with few (3- 8) pale yellow to light yellow­
ish brown , rodlike projections 7- 13 X 1- 2 .2 ~m which are 
usually tapered , often branched , usually acut e , divergent , 
and dextrinoid ; with thin , hyaline to light yellowish brown 
walls ; present only on the lamellar edges . 

TRAMAL HYPHAE closely interwoven and inflated up to 



17 ~m broad in the pileus; parallel to interwoven , unin­
flated, and 4- 10 um broad in the lamellae; dextrinoid . 

PILEUS CUTICLE a hymeniform layer of cylindric to 
short-clavate and often pedicellate broom cells 7- 28 X 4-
8 . 5 lJm, with few (2- 10) light yellowish brown to moderate 
brown , rodlike projections 7-14 X 1- 2 .2 }Jm which are tap­
ered or not , sometimes branched, smooth, divergent , and 
dextrinoid ; with hyaline to moderate brown walls up to 1 
vm thick. 
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STIPE corticated overall at maturity . CORTICAL HYPHAE 
4-11 um broad; with light yellowish brown '~lls up to 1.5 
lJID thick , or with the wall occluding the lumen; dextrinoid; 
grayish greenish yellow in 2q, KOH . TRAMAL HYPHAE up to 8 . 5 
vm broad; with thin , hyaline walls or with pale yellow 
walls occluding the lumen ; dextrinoid . STIPE VESTURE lack­
ing except for rare , scattered short broom cells at the 
juncture of the pileus and stipe . 

Scattered on decayed leaves in oak woods . Fruiting 
period uncertain ; only kno~~ specimen found in mid- July . 

Collection examined : 

t{[CHIGAN : Smith 6591 (holotype of Marasmius spadiceus 
Gilliam) . 

21 . ~~SMIUS GLABELLUS Peck , Bull . Buffalo Soc . Nat . Sci. 
1: 58 . 1873 (1874) . FIGS . 37 & 38 

PILEUS 5- 24 mm broad ; convex or broadly campanulate 
at first , then convex or plano- convex and sometimes with 
a low umbo or indistinct central papilla , finally depressed , 
with the margin remaining decurved throughout; dry; dull; 
opa~ue; smooth at first, soon minutely rugulose on t he disc; 
faintly to conspicuously striate up to 7/8 the pileus radi­
us , particularly in age , the striae unequal in length and 
sometimes forming a star- shaped pattern on the disc at 
first ; entire to crenate; pliant , but cracking on the sur­
face when bent. CUTICLE minutely velutinous; at first deep 
yellowish brown (Sudan Brown) , moderate brown (Verona 
Brown) , moderate yellowish brown (Snu£f Brown, M&P 13G8) , 
or rarely strong brown , often with pale orange yellow rad­
ial striae , in age f ading to pale orange yellow (Pinkish 
Buff) overall or retaining areas of deep yellowish brown 
on the disc , in dried basidiocarps deep yellowish brown , 
dark yellowish brown , or deep brown , often with light yel­
lowish brown radial striae . TRAMA up to 1 mm thick in t he 
disc ; pliant ; yellowish white . ODOR of crushed pilei mild 
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Figure 36 . Marasmius siccus . Gilliam 869 , x 1 . 

Figure 37 . Marasmius glabelZus . Gilliam 801 , x 1 . 



with a spermatic component . TASTE mild , with a spermatic 
after taste . 
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LAMELLAE broad (1- 6 mm broad); moderately thick; dis­
tant; few (12- 15 reach the stipe); unequal , with the lam­
ellulae alternating with the lamellae in a regular pattern ; 
emarginate to free; pliant; entire ; faintly intervenose at 
first , strongly so in age; not forked; pale yellow to yel­
lowish white , sometimes wi tb bro'm edges . 

STIPE 15- 58 mm long , 0 .75- 1 .8 mm thick; central; ter­
ete , or flattened at the apex; equal or tapered slightly 
to the base; straight or curved, usually curling upon dry­
i ng ; dry ; shining; opaque ; hollow; broornstraw- like , or 
sometimes horny in old basidiocarps ; even ; glabrous ; white 
at the apex at first , t hen yellowish white (M&P 9B2) , the 
basal portion becoming light yellowish brown or moderate 
reddish brown (Chestnut) to deep brown, with the darker 
colors almost overall in age . STERILE STIPES and RHIZO­
MORPHS absent . BASAL MYCELIUM tuftlike or cushjon- like; 
of matted- fibrillose or cottony- tomentose , white to pale 
orange yel low hairs . 

SPORES white in mass ; (6- )7 .0-11 . 5 X 3 .1-6 . 0 ~m; fus­
oid- elliptic , obovate , or broadly pip- shaped . BASIDIA 21-
39 X 4-7 ~; subclavate to clavate; 4- spor ed . BASIDIOLES 
subclavate . 

HYMENIAL CYSTIDIA 20- 46 X 4- 8 ~m; fusoid- clavate; 
fusoid-ventricose , clavate, subcylindric , or rarely lobed ; 
subcapitate , submoniliform, or capitellate , or if not , 
r ounded apically; with thin , hyaline walls; nonamyloid; 
embedded or projecting up to 12 urn beyond the basidioles; 
rare and inconspicuous on the lamellar faces . 

HYMENIAL BROOt~ CELLS 4 .2- 28 X 4- 10 ~m ; elliptic , cyl­
indric , clavate , hemispheric , or pedicellate and abruptly 
expanded at the apex~ with 4- 20 divergent , usually rough­
ened , tapered , rodlike , dextrinoid projections 5 . 6- 8 . 4 X 
0 . 5( -1) urn; with hyaline to pale yellow walls up to 0 . 5 ~m 
thick at the apex . 

T~~ HYPHAE parallel to interwoven in the lamellae , 
interwoven in the pileus; inflated (up toll ~m broad);with 
thin , hyaline walls ; dextrinoid . 

PILEUS CUTICLE a hymeniform l ayer of t wo types of 
broom cells : (1) cylindric , clavate , lobed , or rarely 
hemispheric br oom cells 7- 17( - 28) X (3-)5-8 . 5 ~m which are 
pedicell ate or not , with 8- 20 usually divergent, roughened , 
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sometimes short-branched projections 4-10 X 0 .5- 1 . 5 ~m; 
and (2) isolated inset broom cells which are larger (up to 
24 X 7 urn), with as few as 2 apical projections and with 
moderate orange yellow walls up to 2 urn thick . 

STIPE corticated only in pigmented portions , the 
superficial hyphae elsewhere hyaline and undifferentiated. 
CORTICAL HYPHAE 3- 5 urn broad; with pale yellow to moder­
ate orange yellow walls up to 2 urn thick; dextrinoid . 
T~AL HYPHAE h- 7 urn broad ; with thin , hyaline walls ; dex­
t r i noid . STIPE VESTURE lacking except for rare broom cells 
at the juncture of pileus and stipe . 

Gregarious or subcespitose on decayed leaves in decid­
uous woods . Fruiting period : 5 Jul- 29 Sep . 

Collections examined: 

INDIANA : Cummins , 27 Aug 1935 (FH) . MICHIGAN : Gil­
liam 801 & 1551 ; Potter h025 ; Smi t h 25892 , 32857 , 42151 , 
50039 , 50040 , 5001~1 & 7h774 . MISSOURI : Glatfelter 1136 
(BPI) . NE\>1 JERSEY: Anderson , 20 Jul 1889 (NY) . NEH YORK: 
Peck , Sep (NYS) , Aug (NYS) , & Jul & Aug (holotype of Maras­
mius gZabeZZus Peck , NYS). NORTH CAROLINA : Harrison 
11212 . OHIO : Cooke 35821 . 

The distinctive combination of features which charac­
terizes Marasmius gZabeZZus includes the yellowish brown 
pileus color ; the distant , rather shallow striae or sulcae 
on the pileus ; and the distant , broad lamellae . The stipe 
is glabrous except for a conspicuous mycelial pad . Spores 
of M. gZabeZZus are intermediate in length for species of 
section Sicci~ are unusually broad , and have an apiculus 
which is more clearly defined than usual . Since pilei of 
basidiocarps of M. gZabeZZus are smooth and convex at first, 
some s pecimens of M. gZabeZZus may be confused with forms 
of M. suZZivantii. For a comparison with that species, see 
the discussion under M. suZZivantii . 

Examination of the type s~ecimen without reference to 
other collections gives a false impression of the size of 
the pileus in M. gZabeZZus . All other collections that I 
have seen have had smaller pilei . 

Figure 38 . Ma:rasmius g Zabe ZZus . a. Spores , Gilliam 801 , 
x2300 . b- d . Gilliam 1500 . b . Hymenial cystidia , 
xl500 . c . Broom cells from lamellar edge , x2300 . 
d . Br oom cells from pileus cuticle , x2300 . 



96 

22 . t4ARASI.f.rUS BELLIPES Morgan , J . Mycol . 11 : 207 . 1905 . 
FIGS . 6 & 39 

MaPasmius gZabeZZus Peck var . beZZipes (Mor gan) 
Kauffman, Agar . t.fichigan 1 : 66 . 1918 . 

PILEUS 4- 15 rnm broad ; campanulate at fir st , s oon 
br oadly pulvi nate to convex and then convex- depressed , r e­
taining throughout a conspicuous papi l l a , finally broadly 
convex-depressed ; dry; dull ; opaque; even at first , soon 
obscurely and then pr omi nently striate to the central pap­
illa. CUTI CLE minutely velutinous; deep purplish r ed over­
all in the button stage , remaining so or becoming deep red­
dish brown on the papi lla and fading on the disc through 
strong brown to light brown and finally light yello~ish 
brown , paler over the striae . 

LAMELLAE moderately broad ; thin ; distant ; moderately 
numerous (20- 25 reach the stipe); equal ; cr i sped upon dry­
ing; pale yellow (dried). 

STIPE 22- 40 rnm long , 0 . 3- 0 .75 mm thick ; equal or 
slightly tapered to the base or apex ; straight; dry ; shin­
ing ; opaque ; glabrous ; hollow; broomstraw-like ~ smooth ; 
very deep purplish red in the button stage , then grayish 
purplish red or moderate purplish red , fading f r om the 
base upward to light yellowish br own , becoming dark gray­
ish br own at the base in age . STERILE STIPES and RHIZO­
MORPHS absent . BASAL MYCELIUM often uniting several 
stipes; cottony ; white; extensive . 

SPORES 8 . 4- 12( - 14 . 6) X 2 .8- 3 . 6( - 4 . 4) ~m ; curved- clav­
ate , fusoid- elliptic , or pi p- shaped . BASI DIA 26- 32 X 4- 5 . 5 
~m ; clavate . BASIDIOLES subclavate . 

HYMENI AL CYSTIDIA 26- 38 X lt - 6 um; clavate to cylin­
dric ; capitellate or short - appendiculate ; with hyaline , 
t hin walls; nonamyloid ; scarcely pr ojecting ; infrequent 
to moder ately abundant on the la~ellar faces . 

HYMENIAL BROOM CELLS 8- 16 X 4- 5. 5 ~m ; narrowly clav­
ate to cylindric ; with hyaline to pale yellow, smooth or 
somewhat r oughened , usually acute , dextrinoid projections 
1- 3 .5 X 0 .2- 1 . 2 ~m; with thin , hyaline walls ; abundant on 
the lamellar edges . 

Figure 39 . Marasmius beZZipes . Morgan , 1905 (type ). 
a . Spores , x 2300 . b . Hymenial cystidia , xl500 . 
c . Broom cells from lamellar edge , x2300 . d . Broom 
cells f r om pileus cuticle , x2300 . 
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TRAMAL HYPHAE of pileus and lamellae 4-7 urn broad; 
interwoven; uninflated; with thin , hyaline wal ls; dextrin­
aid . 

PILEUS CUTICLE a hymeniform l ayer of broom cells of 
t wo types : (1) short- clavate or obovat e broom cells 5 . 5-
18 X 4- 11 )Jm which are often almost triangular in section 
and which have 6- 20 r oughened or smooth , hyaline to dark 
orange yellow , often tapered ~ dextrinoid projections 2- 7 X 
0 .3- 2 .0 )Jm and pale orange yellow walls up to 2 )Jm thick; 
and (2) isolated inset broom cells with walls up to 2 IJ1ll 
thick , often bent or contorted , with fewer , often broader , 
projections . 

STIPE corticated only in the pigmented portions , the 
superficial hyphae elsewhere hyaline and undifferentiated . 
CORTICAL HYPHAE 2- h . 5 )Jm broad; with dark orange yellow 
walls up to 1 )JID thi ck , or with the "'all occluding the 
ltunen . TRAMAL HYPHAE up to 6 )Jm broad; with thin, hyaline 
walls , or with the wall pale yellow, refractive, and occlud­
i ng the lumen . VESTURE present only at the extreme apex 
of the stipe; of r are broom cells with a reduced or obsoles­
cent base and numerous dark orange yellow , r odlike projec­
tions 2- 8 X 0 . 5-1 . 5 )Jm . 

Gr egarious on old leaves in deciduous woods . Fruit­
ing per iod : 8 June- 11 September. 

Collections examined: 

OHI O: Morgan , 1906 (5 collections , IA), 8 Jun 1892 
( IA) , & 11 Sep 1905 (holotype of Marasmius beZlipes tllorgan , 
IA) . WISCONSIN : Mazzer 6626 . 

The macroscopic description is based on notes from 
fresh mater ial by Samuel tiJazzer and on my own observati ons 
of the type specimens . 

Morgan ' s specimens of Marasmius beZlipes look sjmilar 
to M. gZabeZZus, since both species have convex, distantly 
striate pilei and broad lamellae . The purple tints of the 
stipe and the disc of M. beZZipes , together with narrower 
spor es , distinguish it from M. glabellus . FromM. pul ­
cherripes, which also usually has pink or purple colors on 
t he pileus , M. belli pes differs in having broad , distant 
lamellae and a distantly st riate , convex- depressed pileus, 
as well as shorter , relatively narrower spores. M. beZlipes 
is closest to M. borealis, but this latter species has a 
smooth (non-sulcat e) light yellowish brown pileus at matur­
ity , narrow lamellae, and larger spores . 
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23 . MARASKWS PULCHERRIPES Peck , Annual Rep . New York 
State Mus . 24 : 77 . pZ . 4~ f . 19- 22 . 1871 
(1872) . FIG. Lo 

PILEUS 3- 15( - 20) mm broad ; obtusely to sharply conic 
or campanulate at first , becoming conic- convex , campanulate 
"'ith a sharp central papilla or umbo , finally broadly con­
vex- umbonate , plano- umbonate , or pl ano-convex , with the 
margin flared or not ; dry ; dull ; opaque , or sometimes 
translucent on the margin ; minutely gr anular - r oughened ; 
even at first , soon closely to distantly plicate or stri­
ate ; entire or crenate ; membranous and delicate ; revi ving . 
CUTICLE minutely velutinous ; at first moder ate yellowish 
pink , dark yellowish pink (M&P 4J9) , grayish reddish 
orange (M&P 50- ElO , Etruscan Red) , gr ayish red (f'.I&P 6J- K8 , 
Indian Red , Corinthian Red) , or moder ate reddish br own 
(M&P 7Hl0) , in some strains br ownish or ange or light yel­
lowish br own from the first , the disc often darker [moder­
ate r eddish brown , dark r eddish brown, or gr ayish red 
(Ocher Red) in pink str ains , brownish or ange in light yel­
lowish brown strains] , on drying and in age remaini ng 
these colors or fading to moderate yello~~sh pink (Vi na­
ceous Fawn) , grayish yell owish pink (Light Vinaceous -Fawn) , 
or l ight yellowish brown (M&P llB6 , 11D4- 6 , 11I5 , 12C7 , 
12H7- 8 ) , sometimes with the d isc moderate br o1m (M&P 15A9) 
to l ight grayish reddish brown (Fawn Color ) . THA.ro1.A thin 
(less than 1 nun t.bick in the disc) ; fragile ; ;.rhite . ODOR 
lacking . TASTE lacking or rarely faintly raphanoid or bit­
ter . 

LAMELLAE narrow, becoming moderately broad in age (1 . 5 
mm br oad in a pileus 9 mm broad) ; thin; subdistant to dis ­
tant; moderately numerous (15- 23 reach the stipe) ; equal , 
or if unequal , with only 1 or 2 shor t lamellulae; adnexed 
to f r ee or rarely with a partial , adnate collar ; fragile ; 
entir e or occasionally serrate or dentate ; straight at 
first , becoming ventricose in age ; not intervenose ; not 
forked; crisped or not ; often pale yellowish pink (Tilleul­
Buff) or pinkish gray (Pale Ecru-Drab) at first , soon whi te 
or nearly s o (M&P 9Bl , l1B2) , sometimes with minute brown 
dots on the lamellar edge . 

STIPE 16- 63 mm long , 0 . 2- 0 . 6 mm t hick; central;terete ; 
equal , or enlarged slightly at the apex; straight or curved 
and often t•Tisted ; dry ; shining ; opaque; hollow; wiry ; 
even ; glabrous; moderate pink , dark pink , grayish red , 
grayish yel lowish pink (Light Vinaceous- Fawn) or light yel ­
l owish brown overall at first and later on the apex only , 
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the basal portion becoming grayish yellow (M&P 11C4) , dark 
orange yellow (M&P 13K9), light yellowish brown , or moder­
ate reddi sh br own to dark r eddish brown or blackish brown , 
with the darker colors extending pr ogressively upward in 
age . STERILE STIPES and RHIZOMORPHS absent . BASAL MYCEL­
IUM tuf'tlike; white or sometimes grayish white; rarely ex­
tending to the sur r ounding substrate . 

SPORES white in mass ; (9 . 5- )11 . 0- 15 . 2( - 16 .8) X 2 .8-
4 .3 ~m; narrowly curved- clavate , subfusiform , narrowly 
tapered- elliptic , or occas i onall y pip- shaped . BASIDIA 
19 . 5- 36 . 5 X 4.5- 7 ~m ; clavate , subclavate , or subcylindric; 
4- spored . BASIDIOLES subclavate. 

HYMENIAL CYSTIDIA 20- 60 X 2- 11 ~m ; cylindric , clavate , 
fusiform , fusoid- clavate , or fusoid- ventricose ; capitel­
late , submoniliform , or short- to long- appendiculate , or 
if not , then r ounded apically; with thin , hyaline walls; 
nonarnyloid ; embedded or pr ojecting up t o 15 ~m beyond the 
basidioles; rare to common on the lamellar faces . 

H~~NIAL BROOM CELLS 2- 17( - 25) X 2- 8 . 5 ~m; cylindric , 
clavate , pyriform , subglobose , lobed , or strongly r educed ; 
with numerous (5- 20) pale yellow to moderate orange yellow, 
parallel to slightly divergent , equal , smooth , dextrinoid , 
r odlike pr ojections 2- 7 X 0 . 5(- 1) ~m , or r arely with a few 
hyaline diverticula up to 2 ~m long ; present only on the 
lamellar edges . 

T~~L HYPHAE interwoven and inflated (up to 11 ~m 
broad) i n the pileus ; par al lel to interwoven , uninflated 
and 3- 6 ~m broad in the lamellae; hyaline ; dextrinoid . 

PILEUS CUTICLE a hymeniform layer of t wo types of 
br oom cells : (1) cylindric , cl avate , ovate , elliptic , 
globose , deeply 2- l obed , or hemispher ic and occasi onally 
pedicellate broom cells 3- 18 X 3- 11( -14) um , wit h 6- 30 
equal , parallel to s lightly diver gent , usually smooth, 
rounded , rodlike projecti ons 2 .8- 9 . 8 X 0 . 5 ~m which are 
dark red to moderate pink in water when fresh (pink strains ) 
but moderate orange yellow to light yellowish brown other ­
wise (in light yellowish br own str ains and i n pink strains 
when revived i n 2% KOH) , with hyaline to pale pink walls 
up to 1 ~m thick ; and (2 ) broom cells at regular int ervals 
with pale yellow to moder ate orange yellow walls up to 2 
~m thick and with fewer pr ojections which are up to 2 ~m 
thick . 

STIPE cor ticated only in pigmented porti ons , t he 
super ficial hyphae elsewhere hyaline and undifferentiated . 
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Figure 40 . Mru>asmius pu laherripes. Gilliam 670 . a . 
Spores , x2300. b. Hymenial cystidia, xl500. c. 
Broom cells from lamellar edge , x2300. d. Br oom 
cells from pileus cuticle , x2300 . 
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CORTICAL HYPHAE 6- 8 ~m broad ; with walls up to 2 . 5 ~m 
thick which are strong brov.rn in water when fresh and olive 
green when revived in 2% KOH . T~~L HYPHAE 3- 14 ~m broad; 
with thin , hyaline walls or rarely with pale yellow refr ac­
tive walls which completely fill the lumen . STIPE VESTURE 
lacking except for rare , scatter ed moderate pink to moder­
ate red or light yellowish brown (in water mounts) irreg­
ular br oom cells at the juncture of stipe and :pileus. 

Gregarious on deciduous leaves , :pine needles , and 
woody debris in deciduous , deciduous- coniferous , and coni­
ferous woods . Fruiting period : 17 June- 13 October . 

Collections examined : 

CONNECTICUT : Earle (NY) . MARYLAND : Kelly 22 . MAS­
SACHUSETTS : Bigelow 8254 (MASS) & 8525 (~~SS); Linder , 20 
Jun 19112 (FH). MICHIGAN : Gilliam 631 , 670 , 739 , 740 , 811 , 
813 , 814 , 871 , 872 , 873 , 927 , & 928; Nimke 35 ; Shaffer 2524 
& 2652 ; Smith 6520 , 39364 , 41689 , & 63063 . ~~YORK : Big­
elow 5129 (MASS) ; Peck , 9 Aug (lectotype of Marasmius pul­
aherr ipes Peck , IYS) . NORTH CAROLINA : Harrison 10969 , 
10978 , & 10979 . OHIO : Moldenke 13033 (FH) . PENNSYLVANIA: 
Dallas , Jul 1902 (BPI) . TENNESSEE : Hesler 9645 (FH) . 
VERMONT : Bigelow 13469 (t4ASS) . 

Often considered simply a pink fo1~ of Marasmius sic­
cus, M. pulaherripes is sufficiently distinct to be recog­
nized at the specific level . The two species are compared 
below: 

Character 

Pileus color when 
young 

Pileus shape 

Pileus texture 

Color of extreme 
stipe apex 

Spore length 

Hymenial cystidia 

M. siccus 

moderate orange 
to strong brown 

convex , often 
umbilicate 

moderately tough 

brownish orange , 
light yellowish 
brown 

up to 15-18( -20) 
lJYn 

pale yellow, 
refractive , 

M. pulaherripes 

pink to moderate red 
or light yellowish 
br own 

campanulate , then 
convex 

rather delicate 

purplish pink , mod­
erate red , rarely 
light yellowi sh 
brown 

(9 . 5- )11- 15 . 2 ( - 16 .8) 
~m 

hyaline , not refrac ­
tive , not curved 



Cuticular broom 
cells 

curved basally , 
arising deep in 
the trama 

only of one type , 
with more or less 
uniformly thick 
walls 
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basally , arising at 
the level of the 
basidioles 

of two types , some 
with thin walls 
and narrow projec­
tions , others not 

The holotype of Marasmius puZcherTipes (NEH YORK : 
Garrisons , June , Peck , NYS) could not be located in the 
Peck herbarium ; consequently I am following the suggestion 
of Stanley Smith that a lectotype be designated from among 
Peck ' s authentic collections . There are two such collec­
tions : Northville , (no date) , Peck; and W. Shokan , 9 Aug , 
Peck . The Northville collection is mixed , containing 
several basidiocarps of U. aZbiceps (considered in the 
present work t o be a Mycena) . It seems appropriate , then , 
to designate the H. Shokan collection as lectotype of M. 
puZcherripes . 

According to Singer (39 J , Marasmius puZcherripes is 
the only acysti diate species of the North American Sicci . 
Although they are difficult to see except in squash mounts 
of 2% KOH and congo red , hyaline , usually capitate hymenial 
leptocystidia are present . 

A common variant of Marasmius puZcherripes (e .g ., 
Bigelow 8254 , Gilliam 739 & 871) lacks the pink tints 
characteristic of the pileus and stipe but is otherwise 
similar in all respects . Microscopically the two are in­
distinguishable . Both the p ink and the light yellowish 
brown forms may often be collected at the same site , al­
though the groups of fruiting bodies do not occupy the 
same area . 

24 . HARASHI US ROBINIANUS Gilliam, sp. nov . FIGS . 41 & 43 
Pileus 4. 5- 13 mm latus , primitus hemisphaericus, 

obtuse conicus, veZ rare campanuZatus et interdwn papilZa­
tus~ in aetate convexus~ membranaceus~ distante plicatulus 
ueZ suZcatuZus, ex aurantiaco aurantio- Zuteolus ueZ armen­
iacus, suZcis paZZidioribus, inodorus . Sapor parum 
amarus . Lamellae angustae ueZ modice Zatae, tenues~ dis­
tantes~ paucae (11 - 16) , aequaZes~ adnexae ueZ subliberae, 
membranaceae~ eburneae uel, 1-uteoZae, in aetate albidae . 
Stipes 25- 4? mm longus , 0.1- 0. 5 mm crassus, aequa1-is~ niti­
dus , fiUformis sed firmus et flexil.is , apice eburneo veZ 
fZavissimo , base fZavo-brunneo uel, .ferrugineo. MyceZium 
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basaZe piZis Zutescentis in annuZo tenuo . Sporae 9. 8- 15. 7 
X 2. 8- 4. 2 ~m, fusifor.mia veZ cZavata. Echinidia h~enii 
5. 5- 20 X 4- 7 ~, cZavata veZ cyZindricia, tenuitumcata, 
cum 6- 20 projecturis fZavo-aurantiacis 4- 9 X 0. 5- 1 wn prae­
dita, in marginibus ZameZZibus . Trcuna piZei dextrinoidea . 
CUticula piZei hymenifor.mis, echinidiis 7- 17 X 3- 10 lJ111, 

cyZindrica, tenuitunicata et crassitunicata intervaZZis 
regu~ibus, cum 10- 25 projecturis 3- 5. 5(- 10) X 0. 5- 1.5 lJ11I 
praedita . Echinidia in apice stipitis ZuteoZa . HoZotypus : 
t~CHIGAN : Livingston Co . : Oak Grove State Game Area, 18 
Jul 1972 , Gilliam 1511 (MICH) . 

PILEUS 4. 5- 13 mm broad; hemispheric , obtusely convex , 
conic- convex , or rarely campanulate , convex in age , papil­
late or not ; dry; dull ; opaque ; smooth; at first even , 
then shallowl y to deeply sulcate to the disc ; entire , lobed 
or crenate; membranous and delicate . CUTICLE minutely 
velutinous ; at first light orange to moderate orange over­
all , soon pale orange yellow to pale yellowish pink, often 
darker (moderate orange) on the papilla and paler on the 
sulcae . TRAMA thin; yellowish white . ODOR mild . TASTE 
faintly bitter , with a raphanoid aftertaste . 

LAMELLAE narrow to moderately broad (1- 2 mm broad ) ; 
thin; distant ; few (11-16 reach the stipe) ; equal , or with 
1 or 2 lamellulae ; adnexed or almost free; membranaceous; 
entire or minutely fimbriate ; ventricose; not intervenose; 
not forked; yellowish white or pale yellow at first , becom­
ing white in age . 

STIPE 25- 47 mm long , 0 .1- 0 . 5 mm thick; central ; ter­
ete ; equal; straight , or curved at the base; dry; shining; 
opaque ; hollow; stiff and hairlike yet fragile; even; glab­
r ous ; yellowish white to brilliant yello•-1 on the upper 1- 4 
mm , light yellowish brown, moderate yellowish brown , or 
deep yellowish brown to dark yellowish brown or strong 
brown below . STERILE STIPES and RHIZOMORPHS absent. BASAL 
MYCELIUM usually present as a faint pale yellow ring at 
the point of emergence . 

SPORES 9 .8-15 .7 X 2 .8- 4. 2 ~m; clavate or naviculate . 
BASIDIA 24- 32 X 5.5-7 ~m ; subclavate to clavate ; 4- spored . 
BASIDIOLES sub fusiform or subclavate . 

HYMENIAL CYSTIDIA 31- 42 X 4-10 ~m · fusiform , clavate , 

Figure 41 . Marasmius robinianus . Gilliam 1511, x 1- 1/4 . 

Figure 42 . Marasmius grcuninwn, x 1-1/2. 
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Figure 43. Marasmius robinianus. Gill iam 1511 . a - c . 
x2300 . a. Spores . b . Broom cells from the l amellar 
edge . c . Broom cells from the pileus cuticle . d . 
Hymenial cystidia , xl500 . 
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or fusoid- clavate ; rounded , subcapit at e , or cap itate api­
cally; with hyaline walls up to 0 . 5 ~m t hick; project i ng 
up to 14 ~m beyond the basidioles ; rare to moderately abun­
dant on the lamellar faces . 

~ffiNIAL BROOM CELLS 5 . 5- 20 X 4-7 ~m; clavate or cyl­
indr ic ; with 6- 20 smooth or roughened , acute , moderate 
or ange yellow projections 4-9 X 0 . 5- 1 ~m t hick; with hya­
line or moderate orange yellow walls up to 0 . 5 ~m thick . 

T~~L HYPHAE of pileus and lamell ae 3- 11 ~m broad ; 
interwoven; uninflated ; with hyaline walls up to 0 . 5( -1 .0 ) 
~m t hick ; dextrinoid . 

PILEUS CUTICLE a hymeniform layer of t wo types of 
broom cells : (1) cylindric to clavat e or rarely lobed 
broom cells 7- 17 X 3- 10 ~m , with 10- 25 smoot h or roughened, 
acute , moderate orange yellow , delicate rodlike projections 
3- 5 . 5( - 10) X 0 . 5( - 1 ) ~m, and with hyaline to moderate 
or ange yellow wall s up to 0 . 5 ~m thick ; and (2) br oom cells 
with walls up to 1 . 5 ~m thick and project i ons up to 1 . 5 ~m 
thick , occurring at regul ar i ntervals and imparting a 
mottled appearance to the pileus surface . 

STI PE corticated overall . CORTICAL HYPHAE 2- 4 . 5 ~m 
broad ; with hyaline to moderate or ange yellow walls up to 
1 ~m thick or with the wall completely occluding the lumen ; 
dextrinoid . T~ffiL HYPHAE up to 10 ~m broad; with hyaline 
walls up to 1 ~m thick; dextrinoid . STIPE VESTURE of pale 
yellow, irregularly shaped broom cells with projections up 
to 11 ~m l ong ; frequent at the stipe apex , rare or absent 
elsewhere. 

Gregarious on humus and leaves under Robinia pseudo­
acacia. Fruiting period uncertain . 

Collections examined : 

MICHIGAN : Gilliam 1509 & 1511 (holotype of Marasmius 
~obinianus Gilliam) . 

Marasmius robinianus is closely r elated to M. pul­
cherripes . The unique combinat i on of features defining 
M. robinianus includes the hemispheric to convex apricot­
colored pileus , few l amellae (11- 16 vs . 15- 23 in M. pul­
cherripes) , and a white t o brilliant yellow stipe apex . 
The proj ections on both the hymenial and t he cuticular 
broom cells ar e finer than in M. pulcherripes . The 
occurrence on leaves of Robinia pseudoacacia leaves is 
unusual for a Marasmius . 
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l·1ARASMIUS section HYGRor~RICI [ "Hygrometriceae" ] Kwmer , 
Botaniste 25 : 95 . 1933. 

M~asmius I Insititii I Setipedes a PotiicoZae Qu~let , 
Fl . ~fycol . France 311 . 1888. 

Tytle species : f.f~asmius hygromet2•icus Briganti , Fung . 
Neap . 87 . 1848. 

Pileus small (<5 mm broad) , plano- convex or convex , 
r adially striate or not , thin , tough-membranous , dark in 
color . Odor and taste mild . Lamellae thin, or sometimes 
foldlike and then thick , f ·ev or lacking altogether , dis­
tant to remote, adnate or attached to a partial , adnate 
collar . Stipe thin (0 .1 mm or less thick) , pliant , glab­
rous , insititious . Rhizomorphs lacking , but sterile stipes 
present . 

Spores obovate , nonamyloid . Hymenial cystidia fusoid­
ventricose , often capitate or taper ed , hyaline . Trama 
nonamyloid . Pileus cuticle a hymeniform layer of three 
types of cells: (1) broad , obovate or sphaeropedunculate 
broom cells closely ornamented vi th moderate brovn , often 
acute varts , (2) rare cystidia similar to the hymenial 
cystidia, and (3) smooth cells similar to the broom cells 
in shape and size . Stipe cortex of r oughened or spiculate 
thick-valled hyphae and occasional hyaline cystidia . 

On leaves of deciduous t r ees . 

With only one species here included : 

25 . MARASMIUS I.UNUTUS Peck , Annual Rep . New York State 
!~us . 27 : 97 . 1873 ( 1875) . FIG . 44 

M~asmius capittipes Saccardo , Nuovo Giorn . Bot . 
!tal . 8 : 162 . 1876. 

U~asmius pyr>inus Ellis , Bull . Torrey Bot . Club 
8 : 64 . 1881. 

PILEUS minute (O . l - 3 .2 mm broad) ; deeply convex or 
conic- convex at first , often vitb the margin incurved , 
remaining conic- convex or becoming plano- convex to plane , 
often with the disc slightly depressed ; dry ; dull; opaque ; 
minutely r oughened ; not st riate or distantly striate to 
sulcate inward to the disc; entire, lobed, or crenate; 
tough- membranous ; drying and reviving rapidly. CUTICLE 
minutely velutinous; grayish brown (Natal Bro~~ ) when 
young, becoming moderate brown tinged pink (M&P 14B7- 9 , 
15A7- 10 , Brownish Vinaceous) , light grayish brown , light 
grayish yellowish brown, or light yellowish bro•Jn (Wood 
Brown) , often darker (moderate brown , M&P 16A9-ll , dark 
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bro•Nn , Army Brown) on the disc and sometimes in the sulcae 
or on the extreme edge , darker over all (moder ate brown , 
strong brown) upon drying . TRAMA indistinguishable . ODOR 
lacking . TASTE not tested . 

LAMELLAE narrow and thin (less than 0 . 5 mm broad) or 
sometimes foldlike to r i dgelike ; distant to remote; few 
[1- 6(- 12)] or sometimes even lacking ; equal ; adnate or wi th 
a partial , adnate collar ; pruinose overall ; pliant ; entire ; 
straight ; soon becoming crisped; minutely intervenose or 
not; sometimes forked halfway in to the stipe ; white , yel­
lowish white , or rarely purplish white. 

STIPE 0 .2- 22 mm long , 0 .1 mm or less i n thickness ; 
central; filiform ; equal; curved , soon twisted and curled ; 
dry ; shining ; opaque ; solid; pliant ; even or minutely long­
itudinally ribbed; glabrous ; light yellowish brown , dark 
yellowish brown , deep yellowish brown (M&P 14F7- ll), or 
pale yellow (near Cartridge Buff) at the apex , blackish 
brown or moder ate reddish brown (Chestnut-Br own) below; 
insiti t i ous . RHIZOMORPHS absent . STERILE STIPES abundant; 
threadlike ; tapered ; upright ; blackish brown. 

SPORES white in mass ; (4 . 5- )5 . 6-8 , 4 X 2 .1- 4 , 2 ~m; pip­
shaped , narrowly fusiform , or narrowly obovate . BASIDIA 
15- 22 X 4- 7 ~m ; clavate , subclavate , or subcylindric; 4-
spored or r arely 2- spored . BASIDIOLES fusiform with short 
necks and subcapitate or acute apices . 

H~ffiNIAL CYSTIDIA 11- 22 X 4- 6 ~m ; lecythiform or 
fusoid -ventricose ; subcapitate or rounded apically; with 
hyaline walls up to 0 . 5 ~m thick ; projecting up to 5 ~m 
beyond the level of the basidioles ; rare on the lamellar 
edges and faces . 

TRAMAL HYPHAE interwoven and inflated up to 10 ~m 
broad in the pileus ; parallel , uninflated , and 1.4- 3 . 0 ~m 
broad i n the lamellae ; with thi n , hyaline walls ; nonamyloi~ 

PILEUS CUTICLE an irregular hymeniform layer of three 
types of cells : {1) subglobose , clavate , fusiform , sphaer­
opedunculate , obovate , pulvinate , or angular and irregular 
broom cells 7- 21 X 2- 18 ~m , with closely spaced , often 
aligned , hyali ne to moderate brown or deep brown , convex , 
conic , or cyl i ndric warts or spines 0 . 2- 1( - 3) X 0 . 5-1 ~m 
and wi th hyaline, moderate yellowish brown , or deep brown 
refractive walls up to 3 ~m thi ck , usually tinted purpl ish 
white or light purplish gray in the lumen ; (2) smooth cells 
of the same shapes and dimensions as the broom cells , with 
thin , hyaline v.•alls ; and ( 3) lecythiform or f usoid-
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Figure 44 . Ma:rasmius minutus . Gilliam 1444 . a . Spores , 
x2300 . b . Basidioles , xl500 . c . Hymenial cystidia , 
xl500 . d . Cells from the pileus cuticle , x2300 . e . 
Longitudinal section of the stipe cortex , x850 . 



ventricose cystidia 14-18 X 3 . 5- 4.5 ~m which are similar 
to the hymenial cystidia . 
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STIPE cor ticated only in pigmented portions , the 
superficial hyphae elsewhere byaline and undifferentiated. 
CORTICAL HYPHAE 1.4-3.0 ~m broad; with dark yellowish 
brown to dark br own walls up to 1 . 5 ~m thick ; nonamyloid; 
closely ornamented with shor t , hyaline to moder ate yellow­
ish brown spines up to 3 X 1 ~m; sometimes with projecting 
hyaline , thin- walled lecythiform cells 8-14 X 3- 5. 5 ~m with 
subcapitate or capitate apices . TRAMAL HYPHAE 1 . 5- 3( -10) 
~m broad; with hyaline walls up to 0 .5 ~m thick , or some­
times with the wall occluding the lumen; nonamyloid . 

Gregarious on curled , blackened leaves of Fraxinus in 
r ecently dried mucky openings of elm- ash swamps ; rarely on 
well- decayed leaves and twigs of UUnus 3 Pyrus 3 or Populus . 
Fruiting period : 16 June- 15 November . 

Collections examined: 

ITALY : Saccardo , 18973 ft~cotheca Itatica (as Maras ­
mius capittipes, BPI) . CANADA : ONTARIO : Overholts 18503; 
Smith 4119 , 26443 , & 26451. UNITED STATES : MARYLAND : 
Hutchins , 24 Jun 1920 (BPI) . MASSACHUSETTS : Singer , 18 
Sep 194 3 (as M. capi ttipes, FH) . MICHIGAN : Brooks 1341 
& 1356; Gilliam 1010 & 14114 ; Potter 5358 ; Shaffer 2526 ; 
Smith 33-774 , 6619 , 6838, 18842 , 21791 , 22031 , 26039 , 
74587 , & 77999 . ~~HAMPSHIRE : Farlow , 6 Aug 1909 (FH) . 
~~~JERSEY : Ellis , Jun 1880 , North American Fungi 401 
(bolotype of Marasmius pyrinus Ellis , NY ; isotypes , NYS , 
MICH , FH) . NEVI YORK : Peck , Aug (NY) , 13 Aug 1910 (NY) , 
1874 (holotype of M. minutus Peck , NYS) . PENNSYLVANIA : 
Stevenson , 15 Nov 1945 (BPI) . VIRGINIA : Charles , 13 
Sep 1939 (BPI) . \.fiSCONSI N: Dodge 1909 ( NYS) . 

Although Marasmius minutus usually grows on curled , 
blackened leaves of Fra~inus3 fruitings do occur occas­
ionally on other substrates . These exceptions to the 
rule are frequent enough so that recognition of M. pyrinus 
does not seem justified , since the only difference between 
the type specimens of that name and of M. minutus is one 
of substrate . I have not seen the type of M. capitlipes ; 
however, one of Saccar do ' s exsiccati specimens i dentified 
as such and distributed several years after his publication 
of the species (ITALY : Vittori o , Sep 1897 , Saccardo , 
Mycotheca Italica3 BPI) agrees closely with M. minutus . 

Although the specimen of North American Fungi 401 now 
at NY was retained in El lis ' private herbarium and could 



112 

therefore be considered the holotype of ~farasmius pyrinus, 
there is very little if any usable material present . The 
best isotype appears to be that at MICH . 

In Pennington (25) pale forms of Marasmius grmninum 
will sometimes key toM. minutus . Although the former is 
usually found on grass and the latter on ash leaves, simi­
larity in stature of the basidiocarps and in color of tbe 
pilei may make determination of dried material difficult . 
M. graminum bas a free , usually complete collar , while 
M. minutus usually lacks a collar altogether , or if one is 
present , it is only partial and adnate to the stipe . In 
addition , hyphal walls of the stipe in M. minutus are spic­
ulate , and those of M. graminum are smooth . 

MARASMIUS section MARASHIUS 
Marasmius tribus MYaena subtribus Rotu~e Fries , 

Epicr . Myc. 384 . 1838 . 
Marasmius I Insititii I Setipedes b Stipitiao~e 

Qu~let, Fl . ~zycol . France 312 . 1888 . 
Marasmius § MYaena IV Insititii Mor gan , J . Mycol . 11 : 

244 . 1905 . 
Marasmius section RotuZae KUhner , Botaniste 25: 98 . 

1933 . 

Type species: Marasmius rotu~ (Scopoli ex Fries) Fries , 
Epicr. Myc . 385 . 1838 . 

Pileus small ( <17 nun broad) , obtusely convex to con­
vex- depressed and often papillate or umbilicate with a 
dark spot at the center or not , striate or sulcate , thin , 
tough, white , light yellowish brown , moderate orange , or 
strong reddish brown . Lamellae thin , well- developed, few, 
distant , equal or with 1 or 2 short lamellulae , adnate to 
a free collar or rarely to a partial , adnate collar. Stipe 
thin, bristle- like, glabrous , insititious. Rhizomorphs or 
sterile stipes or both usually present . 

Spores clavate to pip- shaped , nonamyloid . Hymenial 
cystidia lacking . Hymenial b r oom cells clavate to obovate , 
with numerous warts, present only on the lamellar edges . 
Tr ama nonamyloid or weakly dextrinoid . Pileus cuticle a 
hymeniform layer of obovate to sphaeropedunculate or rarely 
cylindric to clavate broom cells with numerous warts or 
short r odlike projections . Stipe cortex of smooth thick­
walled hyphae . Stipe vesture lacking . 

26 . MARASMIUS GRAMINUM (Libert) Berkeley & Br oome , Outl . 
Brit. Fungol . 222 . 1865 . FIGS. 42 & 45 



Agaricus graminum Libert ~ Pl. Crypt . Arduennae 119 . 
1832 . 
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Marasmius tritici Young , Phytopathology 15 : 118 . 1925. 

PILEUS 2- 9 mm broad ; at first pulvinate , obtusely con­
vex or plano- convex , then convex to plano- convex and often 
umbilicate , depressed , or papillate , in age almost plane 
or with an uplifted margin ; dry ; dull; opaque ; smooth or 
minutely granular- roughened; distantly sulcate , less so in 
age ; membranous; entire to crenate . CUTICLE minutely vel­
utinous ; at first deep or ange (Orange- Rufous, M&P 6Hl2) , 
strong bro~~ to deep brown , dark reddish brown , strong red­
dish brown , deep reddish orange , or moderate orange (M&P 
11C9, lOH8) , often with a deep brown central dot , becoming 
moderate orange to light orange yellow (M&P 10F5) and pr o­
gressively paler (M&P 6Al2 , 5Al2 , 10D3 , 19E6) with age , 
usually retaining a darker central spot which fades with 
age , sometimes with the sulcae and the disc pale yellow 
(M&P 11H4) , finally fading overall to yellowish white , 
often wit h a moderate brown central depression. TRAMA not 
distinguishable . ODOR and TASTE lacking. 

LAMELLAE narrow (less than 1 rnrn broad) ; moderately 
thick ; distant ; few (8-13 reach the stipe) ; equal or some­
times with a single lamellula ; adnate to a complete or par­
t i al , f r ee collar or r arely to the stipe ; f r agile ; entire ; 
concave or straight , becoming subventricose ; not interven­
ose ; rarely forked ; pale yellow to white , rarely with deep 
brown edges. 

STIPE 13- 36 rnrn long , 0 .1- 0.5 mm thick ; cent r al; terete ; 
equal or tapering to the base ; curved ; dry ; shining ; trans­
lucent near the apex , opaque below; hollow; flexible at 
first , soon wiry and tough ; even ; gl abr ous; yellowish white 
(M&P 9B2) up to 2 mm downward , moderate reddish brown to 
blackish brown below; insititious . STERILE STIPES few to 
many on the surrounding substrate ; tapered to an acute tip ; 
often curled; deep blackish brown . RHIZOMORPHS lacking . 
BASAL MYCELIUM lacking , but the stipe often producing a 
black discol oration at the site of eruption from the sub­
str ate . 

SPORES white in mass ; 6.7- 11. 2 X 3 .2- 5 .3 vm; pip­
shaped , obovate , or broadly elliptic . BASIDIA 15- 30 X 4- 7 
Vm ; clavate ; 4- spor ed or rarely 2- spored . BASIDIOLES sub­
fusiform. 
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~ffiNIAL CYSTIDIA lacking . 

HYNENIAL BROO:-t CELLS 7- 15 X 4- 8 . 5 1-1m ; broadly clavate , 
subglobose , cylindric , or obovate ; with 4- 20 hyaline to 
pale yellow, peglike , wartlike , or rodlike projections 1 . 5-
5 .6 X 0 . 5- 1 1-1m ; with hyaline to pale yellow walls up to 2 
1-1m thick ; present only on the lamellar edges . 

T~~ HYPHAE interwoven and inflated (up to 11 1-1m 
broad) in the pileus ; parallel to interwoven , uninflated , 
and 3- 7 . 5 1Jm broad in the lamellae ; with hyaline walls up 
to 0 . 5 1Jm thick ; nonamyloid . 

PILEUS CUTICLE a hymeniform layer of erect and subglo­
bose , br oadly clavate , or obovate , or repent and cylindric 
broom cells 4 .2- 20 X 6- 14 urn , with 3- 25 knoblike , wartlike , 
or rodlike, moderate orange yellow to light yellowish brown 
proJections 1 .2- 4 .2 X 0 . 5-1( - 2) IJID, and with hyaline to 
light yello•.vish brown walls up to 2( - 4) pm thick . 

STIPE corticated in the pigmented portions only , the 
superficial hyphae otherwise hyaline and undifferentiated . 
CORTICAL HYPHAE 2 . 5- 6 urn broad; with deep yellowish brown 
to strong brown walls up to 1 IJID thick ; nonamyloid . TRfu\~L 

HYPHAE L- 8 1-1m broad ; hyaline ; nonamyloid . STIPE VESTURE 
lacking . 

Scattered, gregarious , or subcespitose on dead and 
dying portions of leaves and r oots of Gramineae . Fruiting 
period: 14 June- 9 September . 

Collections examined : 

BELGiill-1 : Heinemann , 26 Jun 1958 (BPI) . ENGLAND : 
SURREY : Dennis , Sep 1950 . LUXEl'.ffiOURG : Libert , Plantae 
Cryptogamae Ar>duennae,~ Fasc . II , 119 ( isotype of Agaricus 
gr>aminwn Libert , BPI). UNITED STATES : DELAHARE : Commons, 
4 Jun 1889 (NY) . ILLINOIS: Young , 12 Jul 1924 (holotype 
of Marasmius tr>itici Young , BPI) . INDIANA : Gilliam 933a . 
MAINE: Thaxter 3379 (FH) . MASSACHUSETTS : Bigelow 15106 
(MASS ) . MICHIGAN : Ammirati '-1438 & 4970 ; Gilliam 799 & 862 ; 
Hoseney 2133 ; ~!ains 34- 127 . MINNESOTA : Young , 20 Jul 1928 
(BPI) . MISSOURI : Ellis & Everhart , North American Fungi , 
2nd Series , 2301 ; Linder , 16 Aug 1928 (FH) . NEBRASKA : 
Lloyd 27937 (BPI) . NE\.J YORK: Murrill , 2L Jun (NY) . NORTH 
CAROLINA: Beardslee 17011 . OHIO: Cooke 30275 . PENNSYL­
VANIA : Morgan 125 (IA) . RHODE ISLAND : Curtis , 24 Jul 
1964 (MASS) . SOUTH CAROLINA : Ravenel , Fungi Americani Ex­
siccati 105 (NY , BPI) . ~10NT : Burt, 19 Jun 1898 (BPI) . 
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Figure ~5 . Maraamius graminum. a - e . x 2300 . a. Spores, 
Gi lliam 862 . b . Broom cells from lamellar edge , 
Gilliam 862 . c . Broom cells from pileus cuticle , 
Gilliam 933a . d . Broom cells from center of pileus 
cuticl e , Gilliam 862 . 
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Very little remains of t he type of Agaricus graminum. 
The exsiccati specimen which I examined (BPI) lacked pilei ; 
however , a stipe was present , and on its surface there were 
at least t wo spores (8 X 4 ~m) resembling those of the 
species common on decaying grass in the United States and 
Europe . Although according to Singer (36) extensive vari­
ation occurs within this species at l east in South America , 
the variation in the northeastern United States seems con­
fined mostly to spore size and to the length and complexity 
of the projections on the cuticular broom cells . 

Marasmius gpaminum may occasionally cause a disease of 
wheat and other grain crops (43) . 

27 . MARASMIUS OLNEII Berkeley & Curtis , Ann . t-1ag . Nat . 
Hist. I II , 4: 294 . 1859 . 

"Pileus 1/3" across , convex , smooth, striate, pale 
rufous; stem 1- 1/2" high , not a line thick , white , minutely 
pulverulent- tomentose , especially below ; gills white , dis­
tant , minutely toothed , free , forming by their junction a 
little collar round the top of the stem . " (Berkeley & 
Curtis , 1859) 

SPORES 7- 10 X 3-4 ~; elliptic . BASIDIA 21- 25 X 4-6 
~m ; subclavate . 

HYMENIAL CYSTIDIA not observed . 

TRAMA nonamyloid to weakly dextrinoid , particularly 
below the cuticle . 

PILEUS CUTICLE a hymeniform layer of subcylindric to 
subglobose broom cells with blunt cylindric projections up 
to 4 X lJ ~m . 

STIPE covered overall with long , nonamyloid hairs . 

On hardwood twigs . Fruiting pe1·iod unknown. 

Collections examined : 

RHODE ISLAND: Curtis 1821 (holotype of Marasmius ol­
neii Berkeley & Curtis , K; isotype , FH) . 

Although Curtis ' specimens are poorly preserved , cer­
tain features of the type suggest that Marasmius olneii 
is a distinct specie& belonging to sect . Marasmius. The 
combination of a white , pubescent stipe and cuticular cells 
with broad , blunt projections is unique . Section Marasmius 
is suggested by the collar and the nonamyloid trama. 
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28 . MARASMIUS PRUINATUS Berkeley & Curtis , Ann . Mag. Nat . 
Hist . III , 4 : 244 . 1859 . 

"Pileus 1/2" across , campanulate , pale umber , pruin­
ose, minutely wrinkled , stem 2" high, setiform , pale cin­
er eous or tinged with reddish brown, shining with a satiny 
lustre ; gills ochraceous , few , distant , interstices even . 
A thin white mycelium like a corticium spreads over the 
matrix . " (Berkeley & Curtis , 1859) . 

SPORES 9- 13 X 3 ~m ; lanceolate or narrowly elliptic. 

PILEUS CUTICLE a hymeniform layer of cylindric t o 
clavate broom cells ornamented with finely divided projec­
tions. 

Gregarious on culms of grasses. Fruiting period 
unkno;..'D. 

Collections examined : 

NEW ENGLAND : Curtis 5064 (holotype of Marasmius prui­
natus Berkeley & Curtis , K; isotype , FH) . 

According to Singer (39) Marasmius pruinatus is a form 
of Marasmius graminum. I have seen both the holotype and 
an isotype i n the Curtis Herbarium . The holotype lacks 
spores , but spores from the Farlow material are longer than 
t hose of North American M. graminum (9-13 vs . 6 .7- 11 ~m). 
Specimens of M. pruinatus are not well enough preserved to 
reveal much about the macroscopic appearance of the fungus . 
As a result , there is some disagreement between Singer and 
Denni s about the pr esence of a collar on the stipe . The 
most significant differ ence between M. pruinatus and M. 
graminum seems to be t he finely divided projections on t he 
cuticular cells of M. pruinatus which contrast with the 
br oader , discrete projections of M. graminum. 

29 . MARASMIUS CAPILLARIS t-1organ , J . Cincinnati Soc . Na"t . 
Hist . 6 : 194 . 1883 . FIGS. 46 & 47 

PILEUS 1 . 5- 15 mm broad; truncate- convex , bluntly 
conic , or squarely pulvinate , often umbilicate or papil­
l ate ; dry; dull ; opaque ; granular- roughened or smooth ; 
plicate- striate on t he margin, smooth on the disc; crenate 
or lobed; pliant ; reviving . CUTICLE minutely velutinous ; 
light grayish yellowish brown (Avellaneous , Wood Brown) , 
light yellowish brown (M&P 10C2, 11B-C3-4) , or moderate 
yellowish brown (M&P 13D9) on the margin, usually yellowish 
white ( t-f&P 9Bl) to pale yellow (Cartridge Buff) on t he 
disc and sometimes overall in age , occasionally with a 
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Figure 46 . Ma't'asmius aapi lZar>is . Shaffer 2568, xl. 
(courtesy of A. H. Smith) 

minute central dark grayish yellowish brown dot . TRA.t-1-A 
thin (0 . 5- 0 .7 mm thick in the disc , scarcely distinguish­
able on the margin) ; yellowish white to white . ODOR mild 
or lacking . TASTE Mild , sometimes with a bitter after­
taste . 

LA11ELLAE broad (1- 2 mm broad); thin; rlistant; moder­
ately numerous (13- ?0 reach ~he stipe) ; equal vr with one 
or two short lamellulae ; 'idnate or arcuate- adnate to a 
free collar ; pliant; entire; concave at ~irst, soon 
straight ; not intervenose ; not forked ; yellowish white . 

STIPE 20-115( -110) mm long (long in relation to the 
pileus diameter) , 0 .1- 0. 3( -0 .75) !l1!!l thick ; central · -:erete ; 
equal or enlarged slightly at the> apex; strai~ht or sligh~­
ly curved ; dry; shining ; opaq11e ; hollm• ; wiry · even ; glab­
rous; concolorous with the darker portion of the pileus on 
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the upper 1- 3 mm, elsewhere blackish brown to black; insi­
titious . STERILE STIPES usually abundant ; tapered ; acute ; 
black . RHIZOMORPHS usually present but not usually con­
spicuous ; 0 .1 -0 .2 mm thick; twisted and curled; occasion­
ally branched ; black . BASAL l.fYCELIUi-1 absent . 

SPORES \-Thite in mass; 6 . 7- 10( - 11.2) X 2 .8- 5 IJID ; pip­
shaped , narrowly obovate , or occasionally elliptic . BAS­
IDIA 17- 27 X 4- 6 urn ; clavate or subclavate ; l1 - spored. 
BASIDIOLES subfusiform . 

~4ENIAL CYSTIDIA lacking . 

~4ENIAL BROOM CELLS 5- 21 X 4- 14 IJID ; obovate , clavate , 
subglobose , or narrowly to broadly cylindric ; with numer­
ous convex , conic , or short- cylindric , hyaline to pale 
yellow deciduous '-Tarts or incrustations 0 . 5- 3 X 0 . 5- l urn; 
with hyaline walls up to 0 . 5 ~m thick ; nonamyloid or 
faintly dextrinoid . 

TRAMAL HYPHAE 2 . 5- 5 IJID broad in both pileus and lam­
ellae ; tightly interwoven ; uninflated; ~~th hyaline , occa­
sionally faintly incrusted walls up to 0 . 5 IJID thick ; non­
amyloid or faintly dextrinoid. 

PILEUS CUTICLE a hymeniform layer of clavate , sub­
globose , pulvinate , obovate , or rarely cylindric and 
lobed broom cells 4- 28 X 4- 23 urn , \-lith numerous closely 
spaced , pale yellow or dark orange yellow, convex or cyl­
indric warts or short spines 0 . 5- 3 X 0 . 5-1( - 2) IJID and 
with hyaline to dark orange yellow walls up to 1 IJID thick ; 
nonamyloid or weakly dextrinoid . 

STIPE cor t i cated t hinly overall . CORTICAL HYPHAE 1.5-
3 . 5 IJID broad; '"i th hyaline to dark yellowish b r own walls 
0 . 5- 1 IJID thick . TRAMAL HYPHAE 1- 3 . 5 IJID broad; with thin, 
hyaline walls ; dextrinoid (pale red in Melzer ' s reagent) 
or nonamyloid . VESTURE lacking . 

Gregarious on decayed leaves , usually of oak , in 
deciduous woods , or r arely on needles i n conifer ous woods . 
Fruiting period : 14 June- 10 October . 

Collections examined : 

CANADA : QUEBEC : Collins 5199 (FH) . UNITED STATES : 
INDIANA : Gilliam 936 . MARYLAND : Stevenson, 29 Aug 1937 
(BPI) . MICHIGAN : Gilliam 729 , 817 , 925 , 936 , 1448 & 1477 ; 
Kauffman , 20 Oct 1926; Potter 6374 ; Shaffer 2568 ; Smith 
10796 , 15073 , 15212 & 63551. t4INNESOTA : Heaver 1246 & 
1735. NE\<1 JERSEY: Ellis , Aug 1887 (NY) . NORTH CAROLINA : 
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Fi gure 47 . ~farasmius oapilZaris . a- e . x2300 . a . Spores , 
Shaffer 2568 . b . Spor es , Smi th 63551 . c . Broom 
cells from lamellar edge , Shaffer 2568 . d . Broom 
cells f r om pileus cuticle , Shaffer 2568 . e . Broom 
cells from pileus cuticle , Smith 63551 . 
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Harrison 10968 & 11429 . OHIO: Cooke 35612; Morgan , Oct 
1890 (lectotype of Ua.Pasmius aapiUca>is Morgan , !A) , 114 
Jun 1891 (paratype of M. aapilla:l>is Nor gan , IA) . PENNSYL­
VANIA : Kauffman , 6 Sep 1927 . TENNESSEE : Smith 9721 . 
VIRGINIA: Stevenson , 5 Sep 1937 (BPI) . WISCONSIN : t4azzer 
6276 . 

Since Mor gan did not cite a holotype in the original 
description of Marasmius aapiZU2ris and no specimen in his 
collection is so marked , I am designating his collection 
of October 1890 as lectotype . 

As long as the concept of Marasmius aapilla:l>is is re­
str icted to specimens on oak leaves having bluntly conic 
pilei with pale dis cs and light yellowish brown margins as 
well as black capillary stipes , this species seems distinct 
from M. rotula. The following comparison applies to the 
majority of collections of both species : 

Cbru·acter 

Pileus shape 

Pileus color 

Stipe thick­
ness 

Stipe color 

Substrate 

Spore size 

M. aapi llcu>is 

bluntly conic (flat 
on top , straight on 
sides) 

light grayish yellow­
ish brown on the 
margin , yellowish 
white on the disc 

less than 0 . 3 mm 

blackish brown to 
black 

leaves of various 
oaks 

6.7-11 .2 X 2 .8- 5 
~m 

M. r>otula 

pulvinate , then 
convex- depressed 

yellowish white or 
light yellowish 
brown overall 

more than 0 .3 mm 

moderate brown to 
blackish brown 

partially decayed 
logs , usually of 
hardwoods 

6.2-9. 5( -10) X 2.8-
3.2 ~m 

Basidiocarps intermediate in many respects occur , how­
ever , on other substrates , such as beech leaves , well­
decayed hardwood leaves other than oak , and even deer dung . 
For example , Smith 63551 , on herbaceous debris , has spores 
and pilei characteristic of M. aapiZla:ris but stipes up to 
0 .75 mm thick and 11 em long . Since spore size does not 
seem to be diagnostic except at the extremes of the range 
of variation in this group , specimens on oak leaves with 
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the macroscopic features of M. capil~is but with spores 
only up to 8. t, ~m long (e .g . , Smith 10796, Gilliam 936 & 
1448, Cooke 35612) or up to 5 ~m broad (Weaver 1735) are 
retained i n M. capiZZaris . Those with uniformly yellowish 
white or light yellowish brown pilei , small spores (aver­
aging 7-9 X 3- 3.5 ~m ) , and moderate brown to blackish 
brown capillary stipes (e .g ., Smith 63643 , on well- decayed 
leaf mold) grade into t he small light yellowish brown forms 
of M. ~otula and are here consi dered variants of that spe­
cies . A more satisfying definition of the limits of these 
two species will r equire more data from fresh specimens 
and per haps culture work . Much of the variation in this 
group seems to correlate with the nature and extent of 
the substrate . 

30 . MARASMIUS ROTULA (Scopoli ex 
385 . 1838 . 

Agaricus r>otuZa Scopoli 
136. 1821. 

Fries) Fries , Epicr . Myc . 
FIGS . 48 & 49 

ex Fries , Syst . Myc . 1 : 

PILEUS 1 .5- 17 mm broad; hemispheric , pulvinate , or 
bluntly conic and often papillate at first, then convex or 
plano- convex and pr ominently umbil icate or shallowly to 
broadly depressed centrally ; dry; dull ; opaque ; mi nutely 
granular- r oughened ; nearly even at first , soon plicate­
striate or sulcate- striate 1/3-7/8 the pileus radius , 
deeply so in age; crenate or lobed; tough- pliant . CUTICLE 
glabrous or minutely vel utinous ; moderate yellowish brown 
to light yellowish brown in the primor dial stage , becoming 
light yellowish brown or l i ght grayish brown on the disc 
or overall , t hen yel lowish white , light yellow (M&P 9-10 
B2}, pale yellow (Li ght Buff , Car tri dge Buff) , or pale 
orange yellow overall , i n age yellowish white or pale 
orange yellow; with or without a central moderate brown 
(Prout ' s Brown ) , gr ayish yellowish brown (Bister) , or 
moderate yellowish brown (Sayal Brown) spot . TRAMA moder­
ately t hick in the disc (0 .25- 1 . 5 mm t hick) , thin on the 
margin ; white or yellowish white . ODOR mild or l acking . 
TASTE mild , sometimes with a bitter aftertaste . 

LAMELLAE narrow at first , becoming moderately broad 
(1-3 mm broad) , or sometimes broad from the first ; t hi n ; 
subdistant to distant ; moderately numerous (16- 25 r each 
the stipe) ; equal , or rarely with 1 tier of shor t lamel­
l ulae; adnate , uncinate , or sinuate and attached t o a col­
lar which may be broad or narrow and free from t he s tipe or 
adnate to it ; t ough- pliant ; ent ire; straight or arcuate at 
first, sometimes ventricose in age ; not intervenose ; not 



Figure 48 . Marasmius ~o~tla . Harrison 10511 , xl . 
(courtesy of K. A. Harrison) 

forkea ; yellowish white or pale yellow . 

123 

STIPE 15- 85 mm long , 0 . 3- 1 .0 mm broad · central · ter­
ete ; equal or tapering to the hase , which is sometimes 
subbulbous ; straight or curved ; dry ; dull or shining ; 
opaque in the pigm~nted portions , translucent at the apex ; 
hollow; cartilaginous to wiry ; even ; glabrous ; yelrowish 
white or light yellow overall in the primordial stage , 
darkening from the base upward through light yellowish 
brown , light brown , moderate brown (Verona Brown) , ~rayish 
reddish brown , dark grayish reddish brown (M&P 16A- Cl2) , 
dark reddish gray (Light Seal Brown) , brownish gray (Fus­
cous- Black) , or dark yellowish brown , becoming dark brown 
or blackish brown in age but usually retaining one of the 
paler colors on the apical 1- 3 mm . STERILE STIPES occa-
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sionally present ; tapered ; moderate brown to blackish 
brown . RHIZOMORPHS rare , abundant , or occasionally absent; 
usually wiry ; straight or curled ; often branched; 0 .1- 0 .3 
mm thick ; moderate brown to blackish brown . 

SPORES white or rarely pale yellow (Cartridge Buff) to 
pale orange yellow in mass; 6 . 2- 9 . 5( -10) X 2 . 8- 4 . 3 ~m; 
obovate , narrowly elliptic , fusoid- elliptic , or pip- shaped . 
BASIDIA 21- 31 X 4- 17 ~m; clavate , subclavate , or subcylin­
dric ; 4- spored . BASIDIOLES subfusiform . 

HYMENIAL CYSTIDIA lacking . 

HYMENIAL BROOM CELLS 7- 32 X 2 . 5- 20 ~m; gl obose , sub­
globose , pulvinate , obovate , clavate , or broadly elliptic 
and often pedicellate; thin- walled; ornamented on the 
exposed surfaces with closely spaced , hyaline , light yel ­
low , or moderate orange yellow, convex or bluntly conic 
warts or indist inct incrustations 0 .2- 1 . 5( - 3) X 0 .2- 1 vm ; 
not projecting ; nonamyloid ; present only on the lamellar 
edges . 

TRAMAL HYPHAE interwoven and inflated up to 28 ~m in 
the pileus ; interwoven , 0 . 5- 11 ~m br oad , and inflated up 
to 15 ~m broad in the lamellae ; with hyaline walls up to 
0 . 5( -1) ~m thick , or with the wall occluding the lumen; 
nonamyloid or sometimes with gr anular , oily , or refractive 
contents which are often weakly dextrinoid . 

PILEUS CUTICLE a hymeniform layer of pulvinate , obo­
vate , clavate , or broadly elliptic and sometimes lobed or 
pedicellate broom cells 7- 30( - 42) X 5- 17( - 28) ~m, with 
hyaline to pale yellow walls up to 1 ~m t hi ck , or namented 
above or almost overall with numerous closely spaced, hya­
line , pale yellow, or moderate orange yellow incrustations , 
bluntly convex to convex warts , or short spines 0 . 2- 3 X 
0 .2- 1 ~m or rarely smooth , nonamyloid , or sometimes with 
the projections dextrinoid . 

STIPE corticated thinly overall . CORTICAL HYPHAE 
3- 5 ~m broad ; with hyaline to deep brown walls up to 1 . 5 
lJI11 thick ; nonamyloid or weakly dextrinoid . TRAMAL HYPHAE 
3- 5 ~m broad; with thin , hyaline walls ; nonamyloid or 
sometimes pale red in Melzer' s reagent . 

Gregarious to cespitose on wood of deciduous or rarely 
coniferous trees , or sometimes on wel l - decayed leaf mold 
in deciduous woods . Fruiting period: 1 May- 29 October . 

Collections examined : 
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Fi gure 49 . Marasmius ~otuZa . Gilliam 532 , x2300 . a . 
Spores . b . Broom cells from pileus cuticle . c . 
Broom cells from lamellar edge. 
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BELGIUM: Hestendorp & Wallays 1282 (NY) . CANADA : 
NOVA SCOTIA : Harrison 7572 ; Hehroeyer 56 . ONTARIO: J ack­
son 1669 (FH) ; Kelly 956. QUEBEC : Bigelow 50115 (MASS) ; 
Shaffer 5427 . ENGLAND : SUSSEX : Austwick , 18 Jul 1950 . 
FRANCE : AISNE : Shaffer 4204 . OISE : Shaffer 4159 . 
RHONE = Josserand , 30 Jun 1937 . GERMANY : Krieger, Fungi 
Saxoniai 225 . ITALY : Bresadola , Jul 1891 (NY) . SHEDEN : 
Romell , 21 Jul 1897 (~~) . UNITED STATES : ft~AMA : Under­
wood , !'-fay 1897 (NY) . CONNECTICUT : Underwood & Ear le (NY) ; 
Stevenson 76923 (BPI) . ILLINOIS : Shaffer 789 ; Stifler , 
1940 (BPI) . I NDIANA : Cooke 32806; Stifler , Jun 1932 
(BPI) ; Underwood , 1893 (NY) . KENTUCKY : Underwood 27 (NY) . 
MAINE : Bigelow 3155 , 4383 , 10185 (MASS) , & 10235 (MASS) . 
MARYLAND : Parker 1741 (BPI) . MASSACHUSETTS : Bigelow 
6710 (MASS) . 1'-UCHIGAN : Ammirati 1598 , 1800 , 3375 , & 4277 ; 
Bartelli 3126; Gilliam 492 , 493 , 530 , 532 , 558 , 559 , 759 , 
926 , 1116 , 1117 , 1121 , 1125 , & 1451 ; Harrison 10379 ; Hicks 
639 (FH) ; Hoseney 1247; Imshaug 3398 ; Mazzer 4811 ; Patrick 
841 & 1053; Peters 1178 ; Potter 3301 (10 additional col­
lections) ; Shaffer 2509 ; Smith 36508 , 49586 , 62448 & 63643 . 
fYIINNESOTA : Heaver 1403 & 1416 . MISSOURI : Ellis & Ever­
hart , North American Fungi , 2nd Ser ies , 2501 (NY) . NEW 
HAMPSHIRE : Bigelow 11623 (MASS ); Holmes 77 (~~SS) ; Linder , 
Jul 1922 ( FH) . NE'tl JERSEY : Ellis & Everhart , North Amer­
ican Fungi 910 (BPI) . NEW YORK: Bigelow 15024 (~~SS) ; 
Rogerson 461 (NY) ; Shaffer 495 . NORTH CAROLINA : MurrilJ 
& House 323 (NY) ; Shaffer 6246 ; Stanley 5792 (NY) . NORTH 
DAKOTA : Br enckle , Fungi Dakotenses 173 (BPI) . OHIO : 
Cooke 31922 & 40878 ; Fink, 8 Jul 1910 (BPI) . PENNSYLVANIA : 
Henry, 25 Jul 1940 (FH) ; Murrill 1296 (NY) ; Par ker , 4 Jul 
1929 (BPI) . RHODE ISLAND : Bigelow 14400 (MASS) . TENNES­
SEE: Hesler 9111~ (FH) . TEXAS : Thiers 1915 . VERMONT : 
Pringle 1334 (FH) ; Shaffer 3369 . VIRGINIA: Murrill, 17-
21 Jul 1904 (NY) ; Stevenson , 20 Jul 1905 (BPI) . vTISCONSIN : 
Gilliam 1189 , 1229 & 1230 ; Shaffer 685 . 

Even in the absence of a type specimen , there is 
little doubt regarding t he application of the name Maras ­
mius rotuZa. European specimens I have studied show vari­
ation parallel to that i n North American collecti ons and 
belong to the same species . 

Marasmius rotula vari es i n the shape , size , and col or 
of basidiocarps . Some such differences are due to season, 
fluctuations in moisture , and stage of development . For 
exampl e , collections in the spring on logs in oak- hickory 
woods tend to have yellowish vhite , convex- depressed pilei , 
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while collections f r om the same areas in the fall often 
have light yellowish brown , obtusely convex pilei . This 
latter form persists in the woods for a long time during 
dry weather and is sometimes collected between periods of 
spore discharge . Many herbarium specimens are therefore 
sterile . 

Spore size and shape are unusually variable , consid­
ering that Ma:Pasmius rotuZa is a small- spored species . 
Other features are not correlated with spore size differ­
ences , and so no justification exists for separating each 
variant as a different taxon . The usual size range for 
spores is about 6 . 5- 8 . 5 X 3- 3 . 5 lJm . Collections with 
spores which do not exceed 8 ~m in length (e .g ., Ammirati 
1800 & 1598) and those with spores up to 10 ~m long (e .g ., 
Bigelow 10185) occur fairly commonly . Spore print color 
should be extensively documented for this species , since 
Bigelow 10235 has a pale yellow to pale orange yellow 
spore print . 

Some of the characters considered typical of Mar>asmius 
rotuZa have been found not to be constant . In particular , 
the dark centr al dot on the pileus is often lacking , and 
black rhizomorphs are conspicuous in some collections but 
not in other s . The latter situation may be a funct i on of 
collecting techniques . 

For a discussion of the variants on beech leaves and 
decayed leaf mold , see the discussion under Marasmius 
aapi Z Za:Pis . 

EXCLUDED, EXTRALIMITAL, AND DOUBTFUL SPECI ES 

Marasmius aaerinus Pk . New Yor k State Mus . Bull . 5: 6h8. 
1898 ( 1899) . = Miarompha Ze .foetidwn (Fr . ) Singer , 
Lloydia 8 : 182 . 1945 . Type specimen : NEW YORK : 
St . Lawrence Co .: Fine , 4 Aug 1909 , Peck (NYS) . 

Marasmius aZbiaeps Pk . Annual Rep . New York State ~fus . 1!3 : 
21. 1889 (1890) . = Mycena albiceps (Peck) Gilliam, 
comb • nov. Type specimen : NEH YOHK : l;1anor , Sep 
1899, Peck (NYS) . Although the basidiocarps revive 
and the stipe is horsehair- like , Marasmius aZbiaeps 
belongs to MYaena . Its spor es are amyloid , and there 
is a wel l - defined subcutis of inflated dextrinoid 
hyphae , as well as an epicutis of narrow , hyaline , 
diverticulate hyphae . The lamellae are decurrent . 

Marasmius aZbipiZatus (Pk . ) Singer , Ann . Mycol . 41 : 129 . 
194 3 . = Strobi Zurus a Zbipi latus ( Pk . ) 'Hells & Kempton , 
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Mycologia 63 : 377 . 1971. I have not seen the type . 
Marasmiua albo-marginatus Clements , Bot . Surv . Nebraska 4: 

20 . 1896 . Type not found. According to Pennington 
(25) , the type consists of a single specimen , probab­
ly a Mycena . 

Ma~asmius alienus Pk . New York State Botanist Rep . for 
1909: 25 . 1910 . Type specimen : NEW YORK : St . Law­
rence Co .: 7 Aug 1909 , Peck (NYS) . The type specimen 
is a CoZZybia . It has spores 10 . 5- 12.5( - 14) X 3- 3 . 5 
~m and abundant , projecting , tapered hymenial cystid­
ia . The pileus cuticle consists of a dense layer of 
interwoven hyphae . The stipe is clothed overall with 
abundant , septate hairs . 

Maraamius anomalus Lasch ex Rabenhorst in Klotzchii Herb . 
Vivum 1806 . 1854 . M. anomalus Lasch , of Marasmius 
sect . Sicci, probably occurs in North America but is 
not positively documented . The only possible r ecord 
is a collection without data and without notes in 
the University of Michigan Herbarium . 

Marasmius anomaZus Pk . Annual Rep . New York State Mus . 24 : 
76 . 1870 (1872) . Non M. anomaZus Lasch 1854 . 
Type specimen : NEW YORK : Greene Co .: Catskill , 
Jul 1871 , Peck (NYS) . Pennington (25) published 
Marasmius fasciatus as a nomen novum for M. anomaZus 
Pk . non Lasch . Apparently Pennington based his con­
cept of the species on two Peck specimens labeled 
"M. anomaZus", since his description in Nor th American 
Flora cites features of both the type (spore size) 
and of another Peck collection (Car oga , Fulton , Aug) 
which differs in having fasciate basidiocarps. The 
type of M. anomaZus Peck defini tely belongs to Cony­
bia, since it has a pileus cuticle of interwoven , 
smooth hyphae and nonamyloid t rama . The basidiocarps 
are not fasciate . The name Marasmius fasciatus Pen­
nington , however , has fallen into common usage for 
the fasciate fungus , which has dextrinoid trama , 
a hymeniform cuticle of smooth cells , and spores up to 
11 ~m long . As far as I can determine , the latter 
fungus is Marasmius cystidiosus (A . H. Smith & Hesler) 
Gilliam of Marasmius sect . GlobuZares . If transferred 
to CoZZybia, the epithet anomalus is again legitimate 
for t he original Peck spec i es . 

Marasmiu.s archyropus (Pers . ) Fr . Epicr. Myc . 378 . 1838 . 
American mater ial determined as M. archyropus (e .g ., 
a collection from NY wi thout collect i on data) has 
obovate spor es 6 . 5- 8 . 5 X 4- 4 . 5 ~m and fi lamentous 
cheilocystidia . A collection made by Robert Fries 
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in Uppsala (NY) has pip- shaped spores 5- 6 X 3-~ ~m 
and clavate , nodulose cheilocystidia . If the Fries 
collection is representative of M. arahyropus~ Ameri­
can material does not belong to this species . Both 
have pileus cuticles of interwoven , smooth hyphae and 
thus belong to CoZZybia . 

Marasmius atrorubens Berkeley , London J . Bot . 1 : 138 . 18~2 . 
This species has been reported by Morgan , but I have 
not found specimens from the northeastern United 
States . 

Marasmius autumnalis Johnson , Bull . Minnesota Acad . Nat . 
Sci . 1 : 358 . 1880 . Type specimen not found . 

Marasmius biformis Pk . New York State Mus . Bull . 67 : 25 . 
1902 (1903) . = CoZZybia biformis (Pk . ) Singer , Syd­
owia 15 : 55 . 1961 (1962) . Type specimen : NEVI YORK : 
Rensselaer Co .: Sandlake , Aug 1902 , Peck (NYS) . 

Marasmius aaespitosus Pk . Bull . Buffalo Soc . Nat . Sci . 1 : 
58 . 1873 (1874) . = CoZZybia diahrous (Pk . ) Gilliam , 
which see . Type specimen : NEW YORK : Schoharie Co . : 
Richmondville , (no date) , Peck (NYS) . 

Marasmius aampaneZZa (Pk . ) Atkinson & House , Bull . New 
York State Mus . 65 : 205 . 1919 . = CrinipeZZis aampan­
eZZa (Pk . ) Singer , Lilloa 8 : 492 . 1942. 

Marasmius aandidus Fr . Epicr . t-1yc . 381 . 1838 . = Maras ­
mieZZus aZbusaortiais (Seer . ) Singer , Lilloa 22 : 300 . 
1951 . 

Marasmius aauZiainalis [ 'aautiainalis ' ] \-lith . ex Fr . Eoicr . 
Myc . 383 . 1838 . = Xerorrrpha.Zina aauZiainaZis (Hith . 
ex Fr . ) Killmer & Maire , Bull . Soc . f4ycol . France 50 : 
18 . 193~ . 

Marasmius alavaeformis Berkeley , London J . Bot . 6 : 316 . 
1847 . Perhaps a CoZZybia . Curtis 474 , Blake 729 , 
Michener 358 , and Ravenel 162 from the Curtis Herbar­
ium (FH) do not belong to Marasmiua~ but a s a result 
of the poor preservation of the specimens little 
additional information can be gained . 

Marasmius aonfZuens (Fr . ) Rieken , Blatterp . Deutschl . 1 :72 . 
1911 . = CoZZybia aonfluens Fr . Epicr . Myc . 88 . 1838 . 

Marasmius aonainnus Ellis & Everhart , Proc . Acad . Phila­
delphia 1893 : 441 . 1894 . Type specimen: DELA\vARE : 
Mt . Cuba , 20 Sep 1893 , Ellis & Everhart (NY) . 

The type specimen is immature , and no spores ar e 
available for study. M. aonainnus seems closest to 
Collybia sect . Subfumosae . The cheilocystidia are 17-
25 X 3.5- 7 ~m , with lateral or apical hyaline diver­
ticula , and the pileus cuticle is formed of pale 
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yellow diverticulate hyphae whose terminal cells are 
8- 11 X 6- 10 lJTn . 

Mru>asmius contrru>ius Pk. Ne,.,.. York State Mus . Bull. 150 : 
34 . 1910 (1911) . = Collybia umbonatella Singer , 
t-1ycologia 35 : 156 . 1942 ( 1943) . See Mru>asmius umbo­
natus Pk . Type specimen: NE\-1 YORK: Essex Co .: 
N. Elba , Peck (NYS) . 

Marasmius cucullatus Ellis , Bull . Torrey Bot . Club 6 : 76. 
1876 . Type specimen: NE\ol JERSEY : Gloucester Co . : 
Newfield , Oct 1875 , Ellis , Nor th American Fungi 702 
(NY) . The amyloid spores , the clavate , echinulate 
cheilocystidia , the dextrinoid t r ama , and the i nflated 
cells of the pileus subcutis indicate that the type 
specimen is probably a Mycena . 

Marasmius cucurbitula t.fontagne , Syll . Crypt . 141 . 1856 . 
Type specimen : OHIO : Franklin Co . : Columbus , Sul­
livant (PC) . The type specimen is perhaps a Collybia . 
Its spores are 4 . 5- 6 X 2- 2 . 5 ~m , nonamyloid , and nar­
rowly pip-shaped . There are no cystidia . The trama 
is thick and nonamyloid , and the pileus cuticle is 
composed of interwoven , smooth hyphae . 

Marasmius decurr ens Pk . Annual Rep . New York State Mus . 
24 : 77 . 1870 (1872) . Non M. decurrens Montagne , 
.Ann . Sci . Nat . Bot . IV, 1 : 118 . 1854 . = Marasmius 
resinosus (Pk . ) Sacc . Syll . Fung . 5: 522 . 1877, 
nom. nov . for M. decurrens Pk . Type specimen : NEH 
YORK: Albany Co . : Albany Rural Cemetery , Jul- Aug 
1870 , Peck (NYS). 

This species shows an unusual combination of 
features which exclude it from Marasmius and might 
form the basis for a new genus . The spores are amy­
loid. On the exposed surfaces of the basidiocarp 
(the gill edges , the pileus surface , and the stipe) 
are large , inflated cells exuding copi ous amounts of 
yellow resin . The pileus cuticle is composed of a 
hymeniform layer of such cells and occasional narrow 
laterally diverticulate hyphae . There are no gelatin­
ous layers in the pileus and no long dermatocystidia 
characteristic of Pseudohiatula~ a related genus with 
amyloid spores . GloiocephaZa~ which might also be 
related , does not have amyloid spores . 

Marasmius dic~ous Berkeley & Curtis , ft~n . Ma~ . Nat . Hist . 
II , 12 : 426 . 1853 . = Collybia dichrous (Berkel ey & 
Curtis) Gilliam, comb. nov. Curtis ' specimens at 
FH (SOUTH CAROLINA : Society Hill , Jul 1849 , Curtis 
2834, & Aug 1855 , Curtis 5061 & 5065) have the pileus 
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cuticle of inte1-woven hyphae with occasional clavate 
end cells ; the voluminous, sometimes lobed or diver­
ticulate cheilocystidia ; and the branched stipe hairs 
characteristic of M. aaespitosus Pk . and M. fagineus 
Morgan . All three names refer to a commonly collected 
taxon which belongs not to Marasmius but rather to 
ColZybia . 

Marasmius eZongatipes Pk . Annual Rep . New York State Mus . 
26 : 66 . 1872 (1874) . = Marasmiua pyr~hoaephalua 
Berkeley , London J . Bot . 6: 316 . 1847 . Type speci­
men : IfE\.f YORK : \-layne Co . : Savannah , Aug , Peek ( NYS) . 
See Gilliam (7) . 

Marasmius erythropus (Pers . ex Fr . ) Fr . Epicr . rltyc . 378 . 
1838 . = Collybia erythropus (Pers . ex Fr . ) Lange , 
Fl . Agar . Danica 2: 12 . pl . 45~ f . 11 . 1936. This 
name bas been used erroneously in the United States 
for several taxa , particularly Marasmius suZZ.ivantii . 

Marasmius fagineus Morgan , J . 1ycol . 11 : 204 . 1905 . = 
Collybia diahrous (Berkeley & Curtis) Gilliam , which 
see . Type specimen : OHIO : Hamilton Co .: Preston , 
17 Jul 1906, Morgan ( IA) . 

Ma~asmius fasaiatus Pennington , N. J\m . Fl . 9 : 270 . 1915 , 
nom. nov . for M. anomaZus Pk . non Lasch . See discus­
sion under Marasmius anomalus Pk . 

Marasmius filopes Pk . Annual Rep . New York State Mus . 24 : 
77 . pl . 4~ f . 27- 29 . 1810 (1872) . Type specimen : 
NEH YORK: Lewis Co .: Indian Lake , Oct 1871, Peck 
(NYS) . There is too little left of the specimen to 
section , but a squash mount of pileus tissue shows 
narrow, laterally short- diverticulate hyphae and a 
fev hyphal ends with broad diverticula . The stipe 
cortical hyphae have minutely r oughened walls. 
Black rhizomorphs wer e not seen, and the stipe is 
not tough . M. filopes is nearest Marasmiellus . 

Marasmius .foetidus Sow. ex Pr . Epi cr . t-1yc . 380 . 1838. 
= Micromphale foetidum (Sow. ex Fr . ) Singer , Lloydia 
8: 182. 19L5 . 

Marasmius grwninis !11urr ill , N. Am. Fl . 9 : 259 . 1915. = 
MarasmieZZus tricolor (Albertini & Schweinitz ex Fr . ) 
Singer , Pap . Mich . Acad . Sci . 32 (1946) : 128 . 19~8 . 

Marasmiua haematocephalua (Montagne) Fr . Epi cr . Myc . 382. 
1838 . Reports by Curt is and Mor gan for the northeast­
ern United States are based on specimens which do not 
fit Singer ' s descr iption of this species . 

Marasmius hirtipes Clements , Bot . Surv . Nebraska 4: 20 . 
1896 . = Marasmius pyrr hoaephalus Berkeley , London J . 
Bot . 6: 316 . 1847 . See Gilliam (7) . 
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Marasmius impudicus Fr . Epicr . Myc . 377 . 1838 . = CoZlybia 
impudiaa (Fr . ) Singer , Beih . Bot . Centralbl . Abt . R, 
56 : 163 . 1936 . 

Marasmius insititius Fr . Epicr . Myc . 386 . 1838 . A North 
American fungus which has gone under t his name has a 
pubescent stipe which is pale above and moderate br own 
below ; a cuticle of interwoven , smooth hyphae ; obovate 
spor es 6- 9 X 3- 5 ~m ; and nonamyloid trama . A Eur opean 
specimen determined as M. insititius (GERMANY : Bran­
denburg , 14 Aug 1920 , Sydow , Myaotheaa Ge~aniaa 1406 , 
MICH) has incrusted hyphae in the pileus cuticle , pip­
shaped spor es , and orange tints on the stipe . Neither 
of these concepts fits Marasmius as defined her e ; 
both taxa probably belong to CoZZybia. 

Marasmius i ocepha.Zus (Berkeley & Curtis) Pennington , N. Am . 
Fl. 9 : 271 . 1915 . = CoZlybia iocephaZa ( Berkeley & 
Curtis) Singer , Lloydia 9 : 116 . 1946 . 

Mapasmius lanatus (Schumacher) ex Mor gan , J . Mycol . 11 : 
204 . 1905 . Morgan repor ts this speci es from Ohio , 
but his herbarium contains no specimen labeled as 
such . The description indicates that M. Zanatus is 
a CoZZybia . 

Marasmius Zeptopus Pk . New York State Mus. Bull . 67 : 25 . 
1902 (1903) . Type specimen : NEW YORK : Br onx Park , 
11 Aug 1902 , Peck (NYS) . The type specimen is closest 
to CoZZybia sect . Subfumosae . No rhizomorphs were 
seen ; the spor es and t rama are nonamyloid; and the 
pileus cuticle is composed of an irregular layer of 
repent t o erect , hyaline, thin- walled hyphae whose 
terminal cells have numerous broad diverticula 2- 4 
X 2- 6 ~m . There are inconspicuous pleurocystidia and 
2- 6- diverticulate cheilocystidia . The stipe is 
covered with thick-walled, often diverticulate hyaline 
hairs . 

Marasmius ZeuaoaephaZus IJ!ontagne , Syl l. Crypt . 142 . 1856 . 
= MapasmieZZus opacus (Berkeley & Curtis) Singer , 
Lilloa 22 : 300 . 1951 . Type specimen : OHIO : Frank­
lin Co .: Columbus , Sullivant (PC} . 

Marasmius Zongipes Pk . Bull . Buffalo Soc . Nat . Sci . 1 : 58 . 
1873 (1874} . = Marasmius pyrrhoaephaZus Berkeley, 
London J . Bot . 6 : 316 . 1847 . See Gilliam (7) . 

Marasmius Zongis t riatus Pk . New York State Mus . Bull . 105 : 
25 . pZ. S> f. 1-4. 1905 (1906) . = CoZZybia biformis 
(Pk . ) Singer, Sydowia 15 : 55 . 1961 (1962) Type 
specimen : NEH YORK : \.Ja:rren Co . : Bol ton Landing , 
28 Jul 1905 , Peck (NYS}. 

Marasmius maarorrhizus Montagne , Syll . Crypt . 142 . 1856 . 



= Marasmius pyrrhocephaZus Berkeley , London J . Bot . 
6: 316. 1847 . See Gilliam (7) . Type specimen : 
OHIO : Franklin Co .: Columbus , Jul , Sullivant (PC) . 

Marasmius magnisporus Murrill , ~trcologia 4: 166 . 1912. 
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Type specimen : N~4 YORK : Bronx , New York Bot . Gard . , 
28 Aug 1911, Murrill (NY) . The type specimens have 
the aspect of MarasmieZZus . The spores are pip- shaped 
or irregularly clavate and 11 .5-17.5 X 3- 4. 5 ~m . 
Cystidia are lacking i n most sections but are some­
times present as projecting clavate cells on the 
lamellar edge . The pileus cuticle is composed of 
interwoven, hyaline hyphae . 

Marasmius minutissimus Pk . Annual Rep . New York State Mus. 
27 : 97 . pl . 2~ f . 27- 28. 1873 (1875) . Type speci­
men: NEW YORK : Sullivan Co . : Forestburgh , Sep 
1874 , Peck (NYS) . So little is left of the type that 
microscopic study was impossible . Judging from the 
macroscopic features visible, I would consider M. 
minutissimus to be an immature specimen of Marasmius 
epiphy ZZus . 

Marasmius morganianus Sumstine , Mycologia 6: 35 . 1914 . 
Type not found. The description indicates a similar­
ity toM. pyrrhocephaZus Berkeley (7) . 

Marasmius muZtifoZius Pk . ex Pennington , N. Am . Fl . 9: 
270 . 1915 . Type specimen : NID~ YORK: Essex Co . : 
Minerva , Jul , Peck (NYS) . The unusual combination of 
amyloid spores with a nonamyloid trama and a pileus 
cuticle of inte~Noven , smooth hyaline hyphae does 
not fit any genus in the Collybiae or the Clitocybeae 
as defined by Singer (41) . The aspect of the type 
specimens is closest to CoZZybia. 

Marasmius nigripes (Schweinitz) Fr . Epicr . Myc . 383. 1838 . 
= MarasmieZZus nigripes (Schweinitz) Singer , Pap . 
Michigan Acad . Sci . 32: 130. 1946 (1948) . 

Marasmius nucicoZa McDougall , Trans . Illinois State Acad . 
Sci . 17 : 84 . 1925 . Type specimen: ILLINOIS : 1924 , 
tlicDougall. According to Smith (No'l'th American Species 
of Mycena~ 1947) , Marasmius nucicola is a synonym of 
Mycena ZuteopaZZen.s (Pk . ) Sacc. The type, however , is 
now almost totally destroyed and could not be studied 
microscopically . 

Marasmius nuptialis t-1organ , J . Mycol . 11: 238 . 1905. 
Type not found in the Morgan herbarium (IA) . 

Marasmius opacus Berkeley & Curtis , Hooker ' s J . Bot . Kew 
Gard . Misc . 1 : 99 . 1849 . = MarasmieZZua opacus 
(Berkeley & Curtis) Singer , Lilloa 22: 300 . 1951. 

Marasmius papiZZatus Pk . Annual Rep . New York State Mus . 
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24 : 76 . 1870 (1872) . = CoZZybia umbonateZZa Singer , 
Mycologia 35 : 156. 1942 . Type specimen : ~~ YORK : 
Rensselaer Co . : Sandlake , Aug 1871 , Peck (NYS) . 

Marasmius papiZZosus Clements , Bot . Surv . Nebraska 4: 20 . 
1896. Type not found . 

Ma.rasmius perforans (Hoffman ex Fr . ) Fr . Epicr . Myc . 385 . 
1838. = MicromphaZe perforans (Hoffman ex Fr . ) Singer, 
Sydowia 2: 32 . 19L8 . 

Ma.rasmius peronatus (Fr . ) Fr . Epicr . f-1yc . 373 . 1838 . = 
CoZZybia peronata (Fr . ) Singer , Beih . Bot . Centralbl . 
Abt . B, 56 : 163 . 1936. Although r eported by earlier 
mycologists , this species probably does not occur in 
North America . 

Marasmius ph:y ZZophi Zus Pk . New York State Mus . Bull. 116: 
26 . 1906 . Type specimen : NEH YORK : Suffolk Co . : 
Hading River , 21 Aug 1906, Peek ( NYS) . The type 
specimen is a CoZZybia of sect . Subfumosae . 

Ma.rasmius poZyph:yZZus Pk . Annual Rep . New York State t-1us . 
67 : 286 . 1897 (1898) . = Collybia polyphylZa (Pk . ) 
Singer , Agaric ales in l4odern Taxonomy , ed . 2 . 315 . 
1962 . Type specimen : NEW YORK : Essex Co .: Minerva , 
Jul , Peck (NYS) . 

Marasmius praeacutus Ellis , Bull . Torrey Bot . Club 6: 76 . 
1876 . = Collybi a praeacuta (El l i s ) Gill iam, comb . 
nov . Type specimen : 1~ JERSEY : Gloucester Co .: 
Newfield , Jul & Aug , Ellis & Everhart , North American 
Fungi 402 (NY) . ColZybia praeacuta is a fai rly common 
species on twigs in the hardwoods of the nor theast . 
The type specimen has spores 4. 5- 6 X 2. 5- 3.5 ~m and 
lacks cystidia . The pileus cuticle i s composed of 
undifferentiated interwoven hyphae . On the stipe 
are numerous cylindric or tapered hairs 6-9 ~m broad , 
with walls up to 1 ~m thick . 

Marasmiu$ prasiosmus (Fr . ) Fr . Epicr . Myc. 376. 1838 . 
A North American species which closely parallels this 
European species is Marasmius oZidus Gilliam (7 , 8) . 

Marasmius putillus (Fr . ) Fr . Epicr . Myc . 377 . 1838. = 
CoZZybia putiZZa (Fr . ) Singer , Beih . Bot . Centralbl . 
Abt . B, 56 : 163 . 1936 . 

Marasmius rameaZis (Fr . ) Fr . Epicr . Myc . 381. 1838 . = 
MarasmieZZus rameaZis (Fr . ) Singer , Pap . Michigan 
Acad . Sci . 32 : 130 . 1946 (1948) . 

Marasmius roamuZinus Pk . Annual Rep . New York State ~ius . 
51 : 286 . 1897 ( 1898) . Type specimen : NIDI YORK: 
Albany Co .: Delmar , Aug , Peck (NYS) . Marasmius 
roamuZinus is close toM. saZignus Pk . ; both resemble 
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MarasmieZZus . The type specimen of M. ramulinus has 
spores 7- 10 X 3- 4 . 5 lJm , nonamyloid trama , cheilocys­
tidia with a fe"' hyaline diverticula or branches, and 
a pileus cuticle of intenwven hyphae with spirally 
thickened walls and occasional narrow diverticula . 
There are abundant clavate to cylindric hyaline hairs 
on the insititious stipe . 

Marasmius resinosus (Pk . ) Sacc . Syll . Fung . 5 : 522 . 1877 , 
nom. nov . forM. de(n~rens Pk . non Montagne . Type 
specimen : NEH YORK : Albany Co .: Albany Rural Ceme­
tel~ , Jul- Aug 1872 , Peck (NYS) . SeeM. decurrens . 

Marasmius r esinosus var . niveus Pk . New York State Mus. 
Bull . 67 : 38 . 1903 . Type specimen : NEW YORK: Suf­
folk Co .: Port Jefferson , 6 Aug , Peck (NYS) . See 
M. decurrens . 

Marasmius resinosus var . aandidissimus Pk . New York State 
Mus . Bull . 94 : 40 . 1905. Superfluous name forM. 
resinosus var . niveus Pk . given under the provisions 
of the Rochester Code . 

Marasmius rigidus Montagne , Syll . Crypt . 143 . 1856 . = 
CoZZybia diahrous (Berkeley & Curtis) Gilliam . Type 
specimen : OHIO: Franklin Co .: Columbus , Sullivant 
(PC) . 

Marasmius rubrophyZZus Pennington , N. Am . Fl . 9 : 271 . 
1915 . I have not studied the type specimen micro­
scopically , but the description and the macroscopic 
appearance of the specimens are similar to CoZZybia 
subnuda (Ellis ex Peck) Gilliam , •rhich see . 

Marasmius salignus Pk . Annual Rep . Ne'..r York State Mus. 
35 : 135 . 1882 (1884) . Type specimen : NE\-1 YORK: 
Albany Co .: Bethlehem , Sep 1881 , Peck (NYS) . 
Marasmius saZignus is similar toM. ramuZinus Pk . in 
having nonamyloid trama and a pileus cuticle of diver­
ticulate hyphae . Spiral thickening is also occasion­
ally observed in the walls of the hyphae of the pil­
eus , and the stipe hairs are similar . The spores of 
M. saZignus are somewhat smaller than those of M. 
ramuZinus (6- 8 vs . 7- 10 ~min length ) . Both probably 
belong in MarasmieZZus . 

Marasmius saZignus Pk . var . major Pk . Annual Rep . New York 
State Mus . 41 : 85 . 1887 (1888). Type specimen : 
NE\·1 YORK : Saratoga Co . : Gansevoort , Jul 1887 , Peck 
(NYS) . The overall aspect of the specimens and the 
large spores (12 . 5- 18 . 5 X 4- 6 .5 lJm) suggest a resem­
blance to Marasmius magnisporus Murrill , which see. 
The pileus cuticle is composed of smooth , i nterwoven 
hyphae . This taxon is not conspecific with 
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M. salignus var. sa l ignus . 
Mar>asmius scabe ZZus Morgan , J . Mycol . 11 : 202 . 1905 . = 

CrinipeZZis setipes (Pk.) Singer , Lilloa 8 : Q92 . 
19Q2 . Type specimen : OHIO : Hamilton Co . : Preston, 
1906 , Morgan (IA) . 

Marasmius scZerotipes Br esadola , Fung . Trident. 12. t . 11 , 
f . 1. 1881 . = CoZZybia aookei (Bresadola) J . D. 
Al·nold , ~1ycologia 27 : 413 . 1935 . 

Marasmius semihir>tipes Pk . Bull . Buffalo Soc . Nat . Sci . 1 : 
57 . 1873 (1874) . = CoZZybia spongiosa (Berkeley & 
Curtis) Singer , Lilloa 22 : 201 . 1951 . Type specimen : 
ND~ YORK: Or ange Co .: West Point , Jun 1872 , Peck 
(NYS) . 

Marasmius semisquarr osus Berkeley & Cooke , Grevillea 6 : 
129 . 1878 . = CoZZybia spongiosa (Berkeley & Curtis) 
Singer , Lilloa 22 : 201 . 1951 . I have not seen the 
type specimens . 

Marasmius setipes (Pk . ) Atkinson & House , Ne"' York State 
Mus . Bull . 205 : 65 . 1919 . = CrinipeZZis setipes 
(Pk . ) Singer, Lilloa 8 : 493 . 1942 . 

Marasmius spongiosus Berkeley & Curtis , Hooker ' s J . Bot . 
Ke'W' Gard . Misc . 1 : 100 . 1849 . = Collybia spongiosa 
(Berkeley & Curtis) Singer , Lilloa 22 : 201 . 1951 . 

Marasmius straminipes Pk . Bull . Buffalo Soc . Nat . Sci . 1 : 
59 . 1873 (1874) . Type specimen : NEH YORK: Albany 
Co .: Center, Oct 1872 , Peck (NYS) . The type speci­
men is closest to MarasmieZZus. A glabrous , insiti­
tious stipe and pale , straw- colored rhizomorphs ru·e 
present . The spores are 7- 10 X 3- 5 ~m , and there are 
hyaline , clavate cheilocystidia with diverticula up 
to 6 ~m long . The pileus cuticle consists of a single 
layer of narrow hyaline diverticulate hyphae . 

Marasmius striatipes Pk . Annual Rep . New York State Mus . 
24 : 76 . 1870 (1872) . Type specimen : NEW YORK : 
Lewis Co . : Greig, Sep 1870 , Peck (NYS) . The combin­
ation of nonamyloid spores and trama with a pileus 
cuticle of interwoven undifferentiated hyphae suggests 
CoZZybia . The stipe , which is not insititious , is 
clothed with thin-walled , s eptate, filamentous hair s . 
If a transfer is made to CoZZybia, a new name will 
have to be designated , since the epithet striatipes 
is preoccupi ed (CoZ Zybia striatipes Velenovsky , 
C~sk~ Houby 2 : 329 . 1920) . 

Marasmius subnudus Ellis ex Peck , Annual Rep . New York 
State Mus. 51 : 287 . 1897 (1898) . = Coll ybia subnuda 
(Ell is ex Peck) Gilliam, comb . nov . Peck ' s name is 
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based on Marasmius peronatus subnudus Ellis , North 
Ameri can Fungi 909 . 1883, a nomen nudum. I bave seen 
one of the isotypes (NEW JERSEY: Gloucester Co . : New­
f i eld, Ellis , NYS) . Tbis taxon has been called Maras­
mius urens by some but bas a darker , tougher stipe 
and a less fleshy pileus than tbe acrid European 
species of that name . Both species belong to CoZZybia 
section Vestipedes . 

Marasmius suZphureus Johnson, Bull . Minnesota Acad . Sci . 
1878 (citation from Morgan , 1906) . I bave been 
unable to locate the type, but the description 
suggests Marasmius strictipes (Peck) Singer . 

Marasmius tomentosipes Pk . Bull . Torrey Bot . Club 29 : 71 . 
1902 . = XeromphaZina cauZicinaZia (\•lith . ex Fr . ) 
Kuhner & Maire , Bull . Soc . Mycol . France 50: 18. 
1934 . 

Marasmiua truUisatipes Pk . Annual Rep . New Yor k State Hus . 
66 : 44 . 1912 ( 1913) . Type specimen : MINNESOTA: 
near Minneapolis, Peck (NYS) . Owing to the state of 
decay of the basidiocarps and particularly the pileus 
cuticle , the taxonomic position of M. truZZisatipes 
is difficult to assess . Its habit is that of a CoZ­
Zybia~ but the amyloid spores and abundant , project­
ing fusiform hyrnenia1 cystidia suggest otherwise . 

Marasmius umbonatus Pk . Bull . Buffalo Soc . Nat . Sci . 1 : 
58 . 1873 (1874) . = CoZlybia umbonatella Singer , Myco­
logia 35 : 156 . 1942 (1943) . The epithet umbonata 
was preoccupied in ColZybia (C . umbonata Peck, Bull . 
Torrey Bot . Club 31 : 178 . 1904) . 

Marasmius urens (Fr . ) Fr . Epicr . Myc . 373 . 1838 . The 
species often called by this name in North America 
is ColZybia subnuda (Ellis ex Peck) Gilliam . See 
Marasmius subnudus. 

Marasmius varicosus Fr . Epicr . Myc . 376 . 1838. There is 
a species of Collybia which , when it fruits in early 
spring with a dark brown rather than a reddish brown 
stipe , has been called M. varicosus in North America . 
The correct name for this taxon is CoZZybia spongiosa 
(Berkeley & Curtis) Singer or, if C. spongiosa and 
C. S@nihirtipes are thought to be separate species, 
the latter name . M. varicosus in Europe is figured 
as a fleshier fungus . 

Marasmius velutipes Berkeley & Curtis , Ann . l~ag . Nat. Hist. 
III, 4: 294 . 1859 . = CoZZybia biformis (Pk . ) Singer , 
Sydowia 15 : 55 . 1961 (1962) . Type specimen: 
SOUTH CAROLINA : Society Hill , Aug 1849 , Curtis 2548 . 
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I have seen the isotype at FH . 
Marasmius vialis Pk . Annual Rep . New York State Mus . 51 : 

287 . 1897 (1898) . = MarasmieZZus tPicoZor (Alber tini 
& Schweinitz ex Fr . ) Singer , Pap . Mich . Acad . Sci . 
32 (1946) : 128 . 1948 . Type specimen : NEW YORK : 
Saratoga Co . : Gansevoort , .Jul 1897 , Peck ( NYS) . 

Marasmius vitiaoZa Berkeley & Curtis , Ann . Mag . Nat . Hist . 
III , 4 : 294 . 1859 . = Micromphale foetidum (Sow . ex 
Fr . ) Singer , Lloydia 8 : 182 . 1945 . I have seen the 
isotype (ALABAMA : 185l1 , Curtis 4604) at FH . 
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albipilatus , Strobilurus, 127 
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albuscorticis , Marasmiellus, 
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alienus , Marasmius , 128 
alliaceus , Mycenitis , 15 
Androsacei (section) , 5 , 

8 , 17, 19 ' 23 
Androsaceus , 5 , 15 
androsaceus , Agaricus, 

28 
androsaceus , Cbamaeceras , 

15 , 28 
androsaceus, Marasmius , 

4, 19, 23 , 28, 29 , 
31 ' 32 ' 33 

anomalus , Marasmius , 
(Lasch ex Rabenhor st) , 
128 

anomalus , Marasmius , 
(Peck) , 50 , 128 , 131 

arcbyropus , Marasmius, 
128 , 129 

armeniacus, Marasmius , 
5 , 20, 75 , 77 

atrorubens, Marasmius , 
129 

autumnalis , Marasmius , 
129 

bellipes, Marasmius , 
13 ' 2 2 , 89 ' 90 , 9 6 
98 , 

biformis , Collybia , 
129 , 132 , 137 

biformis , Marasmius , 
129 

borealis , Marasmius , 
13, 21, 79 , 80 , 89 , 
90 , 98 

caespitosus , Marasmius , 
129 , 130 

ca1opus , Marasmius , 59 , 
68 

campanella, Col1ybia , 
129 

campanella , Marasmius , l 29 
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campanulatus, Marasmius , 
85 , 89 

candidus, Marasmius , 129 
capillaris , Marasmius , 23 , 

117 , 120 , 121 , 122 , 127 
capillipes , Marasmius, 108 , 

111 
caricicola , Marasmius , 19 , 

38 
caryophy1leus , Agaricus , 43 
caryopbyl1eus , t-1arasmius , 

43 
caulicinalis , Marasmius , 129 
cau1i cina1is , Xer ompba1ina , 

129 , 137 
ceratopus , Agaricus, 59 , 68 
ceratopus , Marasmius, 59 
Chamaeceras , 15 
Chorda1es , 1 , 5 , 8 , 18 
clavaeformis , Marasmius , 129 
clementsianus , Marasmius, 86 
cobaerens , Agaricus, 59 
cohaerens , Marasmius , var . 

cobaerens , 4 , 20 , 59, 
60 , 61 , 68 , 69 

cobaerens , Marasmius, var. 
lachnophyllus , 13 , 20, 
61 , 64 , 67 , 68 , 69 

cohaerens , Mycena, 59 
Co11ybia , 4, 5 

sect . Laevipedes , 7 , 17 
sect . Subfumosae , 7 , 17 
sect . Vestipedes , 7 , 17 

concinnus , Marasmius , 129 
confluens , Collybia 73, 129 
confluens , Marasmius , 129 
contrarius , Marasmius, 130 
cookei, Co11ybia, 136 
Crinipellis , 5, 7, 16 
cucullatus , Marasmius , 

130 
cucurbitula, Marasmius , 

130 
cystidiosa, Co1lybia, 47 
cystidiosus , Marasmius, 20 , 

4 7, 49 ' 50 ' 128 
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decurrens , Marasmius , 130 
delectans , Marasmius , ~ . 

19, 20 , 54 , 55 , 57 , 58 
dichrous , Collybia , 129 , 

130 , 135 
dichrous , Marasmius , 130 , 

131 

elongati pes , Marasmius , 
131 

~pifR~~s , M~raGmiua , 19; 
34, 36 

Epiphylli ( section) , 8 , 
18, 19, 34 

epiphyl1us , Agaricus , 38 
epiphyllus , !>iar asmius , 

19, 34 , 38 , 41 , 133 
erythropus, t-1ar asmius , 

73 , 131 

fagineus , Marasmius , 131 
fasciatus , Marasmius , 50, 

128 
felix, Marasmius , 5 , 19, 

36 , 37 
filopes , Marasmius , 131 
f oetidum , Micrompha1e , 

127 , 131 , 138 
foetidus , Marasmius , 131 
fulviceps , Mara smius, 

86 , 89 
fulvoferrugineus , Maras ­

mius , 21, 82 , 83 , 84 , 
85 , 89 , 90 

glabel1us , Marasmius , var. 
bellipes , 96 

g1abel1us , Marasmius , var. 
glabellus , 21, 75 , 91 , 
92 , 95 , 98 

Globu1ares ( sect ion) , 8 , 
17, 43 

globularis, Marasmius , 
43 

G1oiocepha1a , 130 
gram1n1s, Marasmius, 131 
graminum , Agaricus , 113 
gram inurn , M~asmius , 20 , 

22 , 112, 115 , 116, 117 

baematocepba1us, Marasmius , 
131 

hirtipes, Marasmius, 131 
Hygrometrici (section) , 

7 , 9 , 18, 22, 108 
QVj:{rometr) CUJ=; , Ml'lrRc::mi llR , 

108 

impudica , Col1ybia , 132 
impudicus, Marasmius , 132 
insititius , Marasmius , 132 
iocepha1a , Co11ybia , 132 
iocephalus , t4arasmius , 132 

1achnophyl1us , Agaricus , 
64 , 68 

lachnophyllus , Marasmius, 
64 , 68 

lanatus , Marasmius , 132 
leptopus , Marasmius , 132 
leucocephalus , Marasmius , 

132 
longipes , Marasmius , 132 
1ongistriatus , ~1arasmius , 

132 
luteopal1ens , Mycena , 

132 

macrorrhizus , Marasmius , 
132 

magnisporus , Marasmius , 
133 , 135 

~1arasmiellus, 7 , 16 
Marasmius , ~ . 5 , 15 

sect . Androsacei , 5 , 8 , 
17, 19 , 23 



Marasmius 
sect . Chorda1es , 1 , 5 , 

8 , 18 
sect . Epiphy11i , 8 , 18 , 

19, 34 
sect . G1obulares , 8 , 

17 , 43 
sect . Hygrometrici, 

7' 9 , 18 , 22 , 108 
sect . Marasmius , 7 , 9 , 

18 , 22 , 112 
sect. Rotu1ae , 112 
sect . Sicci , 7 , 9, 14 , 

18, 54 
me1anopus , Marasmius , 28 
Micrompha1e , 17 
minutissimus , t>1arasmius, 

133 
rninutus , Marasmius , 3 , 5 , 

22, 108, 110 , 111 
morganianus, Marasmius, 133 
multifo1ius , Marasmius , 133 
Mycena , 7 , 11 , 16 
Mycenitis, 15 

nigripes , Marasmie11us, 
133 

nigripes , t>1arasmius, 133 
nucico1a , Marasmius , 133 
nuptia1is , Marasmius , 133 

o1idus , Harasmius , 1311 
olneii , Marasmius , 22 , 

116 
opacus , f-1arasmie11us , 

132 , 133 
opacus, Marasmius , 133 
oreades, Agaricus , 43 
oreades , Co11ybia , 44 
oreades , Marasmius , 3 , 19, 

43, 45 , 46 , 47 
oreades , Scorteus , 15 , 43 
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pa11idocepha1us , Marasmius , 
19, 26 , 28 , 29 , 33 

papi11atus , Marasmius , 133 
papi11osus , Marasrnius , 134 
per forans , Marasmius , 134 
perforans , Micrompha1e , 

134 
peronata , Co11ybia , 134 
peronatus , Marasmius , 134 
peronatus subnudus , 

Marasmius , 137 
phy11ophi1us , Marasmius, 

134 
piceina, l!Jarasm.ius , 23 , 26 
po1yphy11a , Co11ybia , 134 
po1yphy11us , Marasmius , 134 
praeacuta , Col1ybia , 134 
praeacutus, Harasmius , 134 
prasiosmus, Marasmius , 134 
pruinatus , Marasmius , 22 , 

117 
Pseudohiatula , 130 
pulcherripes, Marasmius , 

22, 89 , 90 , 98 , 99 , 
101, 102, 103 

puti11a , Co11ybia, 134 
putillus , Marasmius , 134 
pyrinus , t!Jarasmius , 108 , 

111 , 112 
pyrrhocepha1us , fvlarasmius , 

131 , 132 , 133 

ramea1is , Marasmie11us , 134 
ramea1is , Marasmius , 134 
ramulinus , Marasmius , 134 , 

135 
resinosus , Marasmius , var. 

candidissimus , 135 
resinosus , Marasmius , var . 

niveus , 135 
resinosus, Marasmius , var . 

resinosus , 135 
rigidus , Agaricus , 59, 68 
rigidus , Mar asmius , 135 
robinianus , t!Jarasmius , 22 , 

103, 106 , 107 
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rotula , Agaricus , 122 
rotula , Chamaeceras, 15 
r otula , Marasmius , 3 , 

15 , 23 , 112 , 121 , 122, 
123 , 125 , 126 , 127 

Rotulae (section) , 112 
rubrophyllus , Marasmius , 

135 

salignus , Marasmius, 134 , 
135 , 136 

salignus , Marasmius , var . 
major, 135 

scabellus , Mar asmius , 136 
sclerotipes, Marasmius , 

136 
scorodonius, Marasmius , 3 , 

4 
Scorteus , 15 , 43 
semihirtipes , Marasmius , 

136 , 137 
setipes, Crinipellis , 

136 
setipes, Marasmius , 136 
setulosus , Marasmius , 68 
Sicci (sect ion ) , 7 , 9 , 14 , 

18, 54 
siccus , Agaricus , 85 
siccus , Marasmius , 13 , 21, 

54 , 85, 89 , 90 , 92 , 102 
spadiceus , Marasmius , 21, 

90 
spinulifer , Agar icus , 64 
spinulifer , Marasmius , 64 
spinulifera , Collybia , 64 , 

68 
spissus , Marasmius , 20, 77, 

78 , 79 
spongiosa , Collybia , 136 , 

137 
spongiosus , Marasmius , 136 
straminipes, Marasmius , 

136 
striatipes , Marasmius , 136 
str ictipes , Collybia , 50 
strictipes , Gymnopus , 50 

strictipes , Marasmius , 20, 
50, 51 , 52 , 5h , 137 

Str obilurus , 7 , 17 
subnuda , Collybia , 135 
subnudus , Marasmius , 136 
subvenosus , Marasmius , 38 
sullivantii , Marasmius , 

20, 70, 73 , 74 , 75 , 78 , 
95 

sulphureus , Harasmius , 137 

thujinus , Marasmius , 19, 
23 , 25 , 26 

tomentosipes , Marasmius , 
137 

tricolor , t.tarasmiellus , 
131 , 138 

t r itici , Marasmius , 113 
trullisatipes , Marasmius , 

132 

uliginosus , Marasmius , 3 
umbonatella , Collybia , 130 , 

134, 137 
umbonatus , Marasmius , 130 , 

137 
urens , Marasmius , 137 

varicosus, Marasmius , 137 
velutipes , Marasmius , 137 
vialis , Marasmius , 138 
viticola, Marasmius , 138 

Xer omphalina, 7 , 16 
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AN ANNOTATED INDEX FOR J . C. SCHAEFFER ' S "BAVARIAN FUNGI." 

RONALD H. PETERSEN 

Department of Botany, university of Tennessee 
KnoxviUe, Tennessee 37916 USA 

An alphabetical index to the taxa included by 
Schaeffer in "Fungorum . . . in Bavaria ... " (l762-
"1774") is furnished , together with notes on 
the origins of pre- existing binomials . 

In the course of t r acing early names used f or fungi , I 
have had constan t reference to Jacob Christian Schaeffer ' s 
"Fungorum qui in Bavaria . .. nascuntur" (1762- "1774") . This 
four volume series is of uncertain date , but the final 
volume , with it "index" must have been published in or jus~ 
after 177~ {Petersen , 1975) . 

The entir e work consists of excellent hand- colored 
lithographed pla~es , usually one per taxon , accompanied by 
the number, vulgar name and German description for each fungus. 
Finall y , as part of the fourth volume , an "index" was 
furnished , consisting of a Latin name and description for 
each taxon , its text and plate numbers . Within the four 
vol umes , then , Latin names are cited only in the last volume, 
and it is from its publication date that such names must be 
cited , not from the preceding plates or vulgar descriptions 
not accompanied by Latin names . 

At the end of volumes one and t ;o1o (all agarics) ar e 
indices to German names and taxonomic characters (by text 
numbers of the fungi) . f4any taxa are cross- indexed under 
two or more characters , and in this way these two i ndices 
can be used as a simple key to the included taxa . 

Betl<ieen the dates of appearance of the first volumes 
and the "index" of volume four , Scopoli' s (1772) second 
edition o f "Flora Carniolica ... " \'las published. While his 
fi r st edition (Scopoli, 1762) had employed polynomials , the 
second edition stric tly used binomials. Examining those 
plates by Schaeffer available to him (but unnamed in Latin 
by Schaeff er) , Scopoli supplied Lati n binomials for selected 
taxa {Scoooli ' s was a local flo r a) . These binomials , in 
turn , wer~ observed by Schaeffer and used in the "index " to 
his volume four . In short , Schaeffer supplied illustrations 
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and descriptions for some Scopoli names, then repeated 
these names later . In such cases , following what has 
become an informal convention , such names may be cited 
"[Schaeffer apud Scopoli] " followed by the post-1821 
validating author . 

It is evident that Schaeffer had a discerning eye , for 
he "split" taxa described by previous authors in several 
instances , e.g . his treatment of Boletus bovinus s611su Linnaeus 
and sensu Scopoli . Following the custom of the day, he also 
furnished a new epithet when it seemed appropriate , even 
t hough a "legitimate" epithet already existed and could be 
cited in synonymy. Beyond descripti on of new taxa , 
Schaeffer ' s best cont ribution may have been to furnish 
binomial names to taxa previously known only by polynomials. 
Schaeffer used the binomials of only two other authors , 
Linnaeus (1753) and Scopoli , although many authors ' publi­
cations were surely a vailable in Regensburg, already a major 
scientific center. 

At the conclusion of vol ume four, Schaeffer offered a 
concise listing of taxa , by genus , and then largely by 
groups of presume dly r elated taxa . Plate number s and text 
numbers were listed, but no page numbers in the "index " -
t he only place where Latin names appeared. It is partly to 
remedy this awkward situation that the index below has been 
compiled. 

It is hoped that this index will be of help in the use 
of Schaeffer ' s series now . In the even t that the starting 
date f or all fungi i s changed t o 1753 , however , Schaeffer's 
publications Will take on even more importance , and the roots 
o f names he used will be needed for nomenclatural citation . 
For t his reason also , the index has been gathered . 

A few explanatory notes on the index are required. 

1 . In those cases where Schaeffer used a binomial of a 
preceding author , this is shown in the column labelled 
"Authority ." LSP = Linnaeus , "Species Planatarum ... "First 
Edition; Scop "' Scopoli , "Flora Carniolica ... "Second 
edition; each followed by the page in those works where the 
name appears . 

2 . Hhen Schaeffer gave a binomial to a fungus previous­
ly known only by a polynomial , "nom . nov . " appears as the 
authority , with no annotation . 

3 . When Schaeffer changed in some 1-tay (nom611 novum, comb. 
nov.) an already extant binomial , "nom . nov . " appears as the 
authority, but with an annotation (by number) to the r elevant 
data. 

4. When Schaeffer listed no synonyms , either binomial 
or polynomial , it is assumed that Schaeffer considered the 
taxon new to him , and "sp. nov . " appear s as authority . This 
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is true also when it is clear that Schaeffer separated two 
or more taxa from a "single " preceding name . In some cases 
t he preceding name was retained for one taxon , and the 
segregate given a new name , assumedly as new species (e . g . 
his t r eatment of 14fdna imb'Picatum) , but often the original 
name was eliminated (e . g . his treatment of Linnaeus's 
H. ropandWTI) • 

5 . Page number s r ef er to the locati on in the "index" 
to volume four , 1.;here t he Lat.in name is cited for t he first 
time , followed by t he plate number (cf. bibliogr aphy for key 
to plate numbers and t heir l ocations in the volumes) . 
Schaeffer already furnished an index to text numbers , whic h 
are often cited by post- 1821 validating authors . 

I NDEX 

Ncgne Aut ho'I'ity Page 

AGARICUS 

acicula nom. nov. 52 
acuminatus sp. nov . 44 
aggregatus nom . nov. 72 
albe llus nom. nov . 34 
albus nom . nov. 68 
alectorolophoides nom. nov . ~6 
alliatus nom. nov . 113 
alneus LSP : 1176 63 
amarus nom . nov . 36 
amethystinus sp . nov . 24 
androsaceus LSP : 1175 60 
armeniacus sp. nov . 35 
arvensi s nom . nov. 73 
atrorufus nom . nov. 58 
aurantius nom . nov. 18 
aureus nom . nov. 19 
bad ius nom . nov . 63 
bombycinus nom . nov. 42 
brunneus sp . nov. 16 
bu lbosus nom . nov . 61 
caerulescens nom . nov . 17 
caesareus Scop . 419 64 , 69 
campanulatus nom. nov. 28 
campestris Scop . 425 16 
candicans nom. nov . 50 
candidus nom . nov . 54 
carneus nom. nov. 71 
caryophyllaeus nom. nov. 33 
cereolus sp . nov. 22 
cervinus sp . nov . 6 
chantarellus LSP : 1171 35 
chrysophaeus nom. nov . 67 
cinereus nom. nov . 43 
citrinus sp . nov. 11 

Plate 

222 
202 
305 , 306 
78 
256 
206 
99 
246 
83 
56 
239 
81 
310- 311 
234 
37 
41 
245 
98 
32 
24 1 
34 
247 , 258 
63 
33 
217 
225 
304 
77 
51 
10 
82 
253 
100 
20 

Annotations 

1 

2 
3 

4 

5 

6 
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clavaeformis sp . nov . 72 307 
clavus LSP : 1175 26 59 
coccineus nom . nov. 70 302 
col11nus Scop : 432 52 220 
conic us Scop : 4!13 2 2 
crassipes nom . nov . 38 87 , 88 
crinitus sp. nov . 55 228 
croceus nom . nov. 3 4 
cyanoxanthus nom . nov . 40 93 
cyathiformis nom. nov. 66 252 
cylindricus nom . nov . 5 8 
degener comb . nov . 62 243 7 
deliciosus Scop : 451 7 11 
dimidiatus sp . nov . 57 233 
dub ius sp . nov . 56 231 
emeticus nom . nov . 9 15 , 16 
excoriatus nom . nov . 10 18 , 19 
far1nu1entus sp . nov . 45 205 
fasciatus nom. nov . 53 223 
fastigiatus sp . nov . 13 26 
f11amentosus Scop : 441 48 209 
f1abe111form1s sp. nov . 20 43 , 44 
f1avidus nom. nov . 17 35 
f1occosus nom. nov . 27 61 
frag111s LSP : 1175 56 230 
fugax nom . nov . 30 67 , 68 
fulvus nom . nov . 41 95 
fuscescens nom . nov . 10 17 
fuse us nom . nov. 58 235 
ga1e r icu1atus Scop : 455 23 52 
gigan teus nom. nov . 37 84 
g11vus nom . nov . 52 221 
g1aucopus sp . nov . 23 53 
g1utinosus nom . nov . 17 36 8 
granu1atus sp . nov . 11 21 
griseus nom . nov . 59 236 
guttatus nom . nov. 61 240 
he1vo1us nom . nov . 48 210 
hirsutus nom . nov . 33 76 9 
hya11nus sp . nov . 63 244 
incertus nom . nov . 28 62 
incurvus nom . nov. 29 65 
1nfundibu11form1s sp . nov . 49 212 
1accatus Scop : 4l.j8 8 13 
1acer nom. nov. 68 257 
1acteus sp . nov . 19 39 
1actifluus LSP : 1172 3 5 
1atera1is nom. nov . 31 71 , 72 
1ater 1tius nom . nov . 22 49 
1eoninus nom . nov . 21 48 
11gnorum Scop : 427 29 66 
limacinus nom . nov. 74 312 10 
1uridus sp . nov . 30 69 
macu1atus nom . nov . 39 90 
margaritaceus sp . nov. 50 216 
me11eus nom . nov . 20 45 
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miniatus nom . nov . 74 313 
m1nutu1us sp . nov . 72 308 
moll is sp . nov . 49 213 11 
monstrosus sp . nov . 69 260 
mu1tiform1s nom . nov . 9 14 
muscarius LSP : 1172 13 27 (28) 
mutabi lis Scop : 440 6 9 
my odes sp . nov . 69 261 
niten s nom . nov. 60 238 
nitidus nom . nov. 42 97 
niveus Scop : 430 57 232 
obscurus nom . nov . 32 74 
ochraceus sp. nov. 68 255 
ochroleucus sp . nov . 24 54 
oedematopus nom . nov . 69 259 
o11vaceus nom . nov. 45 204 
ovat us Scop : 425 5 7 
pa11es cens nom . nov . 48 211 
pallid us sp . nov . 22 50 
p11osus sp . nov . 34 80 
plicatus nom . nov . 15 31 
p1umbeus nom . nov . 37 85 , 86 
porcellanus nom . nov . 21 46 , 47 
prasinus nom. nov . 51 218 
pratensis Scop : 419 42 96 
pr oce rus Scop : 418 12 22 , 23 
psittacinus nom . nov . 70 301 12 
pull us nom . nov . 66 250 
pu1verulentus nom . nov . 54 226 
punc tatus sp . nov . 19 40 
purpureus sp . nov . 67 254 
pus1llus nom . nov . 45 203 
pustu1atus sp . nov . 39 91 
pyram1datus sp . nov . 56 229 
quer cinus Scop: 459 25 57 
r ose us nom . nov . 32 75 
r ube11us nom . nov . 71 303 
r uber nom . nov . 39 92 13 
r ubescens Scop : 451 31 73 14 
rufocandidus sp . nov . 44 201 
r ussula Scop : 485 25 58 
r ut11ans sp . nov . 51 219 
r utu11s sp . nov . 24 55 
scrobicul atus Scop : 450 55 227 
sem1petio1atus nom . nov. 47 208 15 
sericeus nom . nov . 12 24 
spadiceus sp . nov. 27 60 
spadiceogr iseus nom. nov. 59 237 
squamosus nom. nov . 15 29 , 30 
striatus sp . nov. 18 38 
sylvaticus nom. nov . 62 242 
t ener sp . nov. 31 70 
terr e us nom . nov . 28 64 
t.:tgrinus nom . nov . 38 89 
torm1nosus nom . nov . 7 12 
t r emulus nom . nov . 53 224 
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truncatus nom . nov . 66 251 16 
t r uncorum Scop : 426 4 6 
tubaeformis sp . nov . 65 248 , 249 
tubercu1osus nom. nov. 34 19 
umbe111ferus LSP : 1175 13 309 
umb111catus Scop : 431 46 207 
vaccineus nom. nov . 13 25 
varius sp . nov. 20 42 
v1o1aceus LSP: 1173 2 3 
virescens nom . nov . 40 94 
viridulus nom . nov . 1 1 
xerampe11nus sp . nov . 49 214 ) 215 17 

BOLETUS 

a1b1dus nom . nov. 84 124 18 
a1bus nom . nov. 92 314 
annu1atus nom . nov . 17 106 
appendiculatus sp . nov . 86 130 
atrofuscus sp . nov. 91 268 
aurantius nom . nov . 79 109 , 110 
aureus sp . nov. 82 115 19 
bovinus LSP: 1178 94 140 
bulbosus sp . nov. 87 134 19 
caudici nus Scop : 469 86 131 , 132 
coriaceus Scop : 465 84 125 
crassipes sp . nov . 80 112 20 
cr1status sp. nov . 93 316 , 317 
cupreus sp. nov . 86 133 20 
de f ormi s sp . nov . 90 264 
ferrugineus sp . nov . 85 126 21 
f1abe111form1s sp. nov . 81 113 
flavorufus sp . nov . 83 123 19 
fu1vus sp . nov. 89 262 
hepatic us nom. nov . 82 116- 120 
1ug1and1s n6m . nov . 75 101 , 102 
1uridus s p . nov . 78 107 20 
1uteus LSP : 1177 81 114 
mesentericus nom . nov . 91 267 
mult1color sp . nov. 91 269 22 
o11vaceus sp . nov . 77 105 19 
ovi nus nom . nov . 83 121 , 122 
ramosi ssi ma Scop : 470 79 . 85 111 , 127-129 , 265 , 266 
reticu1atus sp . nov . 78 108 20 
rufus sp . nov. 75 103 19 
semiovatus sp . nov . 92 270 
terreus sp . nov . 92 315 21 
ungu1atus nom . nov . 88 137 . 138 23 
variegatus sp . nov. 90 263 
versicolor LSP: 1176 88 136 
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CLA:r IRUS 

cancellatus Scop : 485 136 Frontispi ece 

CLAVARTA 

acroporphyrea nom . nov . 119 176 
a1bida comb . nov . 116 170 2ll 
a urea sp. nov . 121 287 
corniculata nom . nov . 117 173 25 
cornuta nom. nov. 121 289 
digitellus nom. nov. 122 292 
f1ammea sp. nov . 118 17ll 
f1ava comb. nov . 118 175 26 
flavescens nom . nov. 120 285 27 
gemmata nom. nov. 122 290 28 
hypoxylon LSP: 1182 123 328 
laciniata sp . nov. 122 291 
ligula nom . nov . 116 171 
ophioglossoides LSP: 1182 123 327 
pall ida sp . nov. 120 286 
p1st111ar1s LSP : 1182 115 169 
purpurea nom . nov. 117 172 29 
rubella nom . nov . 119 177 
rufescens sp. nov. 121 288 

ELVELA 

albida nom . nov. 101 151 
auricula nom . nov . 103 156 
carne a sp. nov. 106 164 
caryophyl1aea sp . nov . 115 325 
Ciliata Scop : IJ81 112 284 
clavus sp . nov . 111 279 
coccinea nom . nov . 100 148 
c1avata nom . nov . 100 149 
cornucopiae nom . nov . 107 165 30 
flor i f or mes sp . nov . 110 278 
fo1 1acea nom . nov . 113 319 
fuligi nosa nom . nov . 113 320 
hispida nom. nov . 108 167 
hypocrater iformis nom . nov . 102 152 
i nflata nom . nov . 102 153 
1nfu1a nom . nov. 105 159 31 
1nfund1bu11form1s nom . nov . 110 277 
mesenterica nom . nov . 108 168 
mitr a sp. nov. 105 160 , 161 
monace11a nom . nov . 106 162 31 
nigricans nom. nov . 102 15ll 
ochracea nom . nov . 103 155 
ochro1euca sp. nov. 109 274 
pallescens nom . nov. 11ll 322 
pall ida sp . nov . 112 2~2 
pileus sp . nov. 111 2 1 
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pu11a nom . nov . 104 158 
punctata nom. nov . 107 166 32 
purpurascens sp. nov . 109 276 
purpurea nom . nov . 114 323 , 324 
pyxidata sp . nov . 111 280 
ramo sa sp . nov . 106 163 
scute11ata nom. nov . 101 150 
spadicea nom . nov. 112 283 
tubaeformis nom. nov. 104 157 33 
tubu1osa sp. nov . 109 275 
v111osa sp . nov . 114 321 

H:tDNA 

aur1sca1pium LSP : 1178 96 143 
cora11oides Scop : 472 95 142 
crispum sp . nov . 97 147 , figs . 1 , 7 , 8 
cyathiforme nom. nov . 93 139 
f1avidum sp . nov . 99 318 34 
floriforme sp . nov. 97 146 , 147 , figs . 2 , 6 
ge1atinosum Scop : 472 96 , 144 , 145 
imbricatum LSP : 1178 94 140 
pu1lum nom. nov. 98 272 
r ufescens nom . nov . 95 141 34 
squamosum sp . nov . 99 273 35 
striatum sp . nov . 98 271 

L lCOPERDON 

areo1atum Sp . nov . 130 190 
at rum nom . nov . 131 329 36 
cor ona tum Scop : 490 127 183 
furfuraceum nom . nov. 131 294 
echi natum nom . nov . 128 186 
excipu11forme Scop : 488 129 187 ' 292 , 295 
gemma tum nom. nov. 130 189 
maximum nom . nov . 130 191 37 
pap11latum nom . nov . 127 184 37 
pyriforme nom . nov . 128 185 
spadiceum nom . nov . 129 188 
ste11atum LSP : 1184 126 182 

MUCOR 

butyraceus nom. nov . 132 194 
carneus nom. nov . 133 195 38 
fragifor mis comb . nov. 132 193 39 
granu1atus nom . nov . 133 196 
ovatus nom . nov . 132 192 
stemonitis Scop : 493 133 197 



crucibulif ormis 
hirsuta 
ollaris 
sericea 

caninus 
esculentus 
impudicus 

PEZI ZA 

Scop : 486 125 
nom . nov . 124 
sp . nov . 126 
nom . nov . 125 

PHALLUS 

nom . nov . 135 
LSP : 1178 135 
LSP : 1179 134 

ANNOTATIONS 

179 
178 
181 
180 

330 
199, 298- 300 
196- 198 

40 

41 

1. A new name for A. coccineus Scop : 436. cf . A. coccineus 
Schaeff ., nom . nov . 

2 . A new name for A. cJzantarel:lus LSP: 1171. 
3. An orthograph ic varient from A. al.Ziaceus Scop : 454. 
4 . A new name for A. pipe1-atus Scop : 4 51. 
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5. A new name for A. filamentcsus Scop : 441 . 
6. Several interesting notes on the history of this 

fungus are furnished by Schaeffer , as well as quotes 
from Roman poets . 

7 . A new comb in at ion of Neru Zius degene2• Scop : 4 62 . 
8 . A ne;.1 name for A. limacinus Scop : 422 . 
9. A ne;.; name for A. betulin us LSP : 117 5. 

10. A ne1•1 name for A. lubricus Scop : 447 . cf . A. Zimacinus 
Schaeff. , nom . nov . 

11. A new name for A. 1.acteus Scop : 458 . 
12 . A new name for A. dentatus LSP : 1172 . 
13 . A neh• name for A. russula Scop : 486 . 
14 . A. rufus is listed in synonymy . 
15 . A new name for A. membranaceus Scop : 4 59 . 
16. A ne 1o1 name for A. purpuMScens Scop : 424 . 
17. An elevation o f o ne variety of A. russula Scop : 486 . 
18 . A new name for B. flabel:liformis Scop : 465 . cr . B. 

f7,abeZZiformis Schaeff ., sp . nov. 
19 . Several species segregated f r om B. bovinus LSP : 1177 . 
20 . Several ne1-1 species segrega ted from B. b()t)inus Scop : 463 . 
21. Elevati on of varieties of B. bovinus Scop : 463 . 
22 . A new name f or B. versicolor Scoo : 4 68 . cf . B. versicol-or 

(L.) Schaeff . · 
23 . A new name for B. igniarius LSP : 1176 . 
24 . A ne.,.; combination of Co'l'alloides aZbid.a Tourn . Inst . : 562 . 
25 . A new name for C. muscoides LSP: 1183 . 
26 . A ne•,; combination of CoroaUoides f'lava Tourn . Inst .: 562 . 
27 . A new name for C. cn•buscuZa Scop : 4 84 . 
28 . A new name for C. miUtaris LSP : 1182 . 
29 . P. new name for C. palJnata Scop : 483 . 
30 . Is this an orthogr aphic varient of coronucopioides Scop : 

476? 
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31. 

32 . 

33 . 
34. 

35 . 
36 . 
37 . 

38 . 
39 . 
40 . 
41. 

This and F.:. monaceUa 'itere segregated from E. mitra 
LSP: 1780 , Nhile Schaeffer ' s E. mitl'a is apparently 
a new species , f or Linnaeus ' s E. mitra is not ci ted 
in synonymy. 
A ne'i/ name f or E. cornucopioides LSP : 1181, apparently 
not Scop : 476 . 
A new name for E. lubl'ica Scop : 477 . 
H. f"lavi dum and li. r-ufescens \•tere segrated from IJ . 
1'epandum LSP: 117 8 . 
A neN species segregated from F. imbJ:ticatwn LSP : 117 8 . 
A ne1·1 name for Valea tube2•oea Sc oo : 3 99 . 
These t1.;o species were segr egated out of L. bovieta 
LSP : 1183 . 
A ne\'1 name for Valeaminiatus Scop: 399 . 
A ne1o,r combination f or Valsa fragiformis Scop : 399 . 
A ne\'1 name for P. 1-entifero LSP : 1180 . 
A ne~ot name for P. cyathiforrmis Scop : 486 . 
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GIGASPORA MARGARITA. A NEW SPECIES 
IN THE ENDOGONACEAE 

~1. N. BECKER AND I . R. HALL 

Department of Plant Pathology~ Universi~J of Illinois 
Urbana, Illinois, 61801, U.S. A. and Inve~ay Agricultural 
Research Centre~ Pri vate Bag, Mosgiel~ New Zealand 
respectively . 

In 1972, a soil sample from a soybean field on the 
Agronomy South Farm, University of Illinois Urbana, was 
wet- sieved and found to contain both white spores and yel­
low Cigaspora spor es greater than 233 ~m . Initially the 
white spores were considered immature spores of Cigaspora 
gi gantea (Nicol. & Gerd . ) Gerd . & Trappe (Endogone 
gi gantea Nicol . & Gerd.). The white spores were coll ected 
and maintained in a pot culture . After three years of pot 
culturing on different hosts, yellm-1 s pores have not been 
found in pots inocul ated with white spores . Furthermore, 
as determined from pot cultures started with yellow 
spores, the immature spores of G. gigantea a r e yellow and 
not white. We also found that the whi te- spored species 
differed i n other r espec t s f rom all of the five described 
s pecies of Cigaspom (Gerdemann and Trappe, 1974). 

Cigaspora margarita Becker & Hall, sp . nov . Figs . l-6 

Azygosporae singillat i m in solo efformatae, globosae , 
260-480 ~m diametro, vel in solo compac t o irregulares. 
Tunica spor arum l evis, hyal i na , e 4- 8 , raro 10 laminis, 
pluribus in maturioribus, efforma t a , 5-24 ~m cr assa , 
lamina quaque 1.5- 4 ~m crassa. Sporarum contentus albus , 
e guttulis oleosis minutis multis denique coa lescentibus 
constitutus . Sporae directe per tunicam prope basim 
germinantes . Sporae t e rminales in hyphis s us tinentibus 
productae. Hypha sustinens plerumque sub cellula instar 
suspensoris sep t ata . Cellula instar suspensoris , 27- 58 ~m 
lata, hyalina vel pallide brunnea, levis , tunica 1-5 ~m 
crassa , juxta sporam cr assior. In solo vesiculaeplerumque 
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in hyphis spiratis s ingillatim ve l in gl omerulis compactis 
usque ad 20 numero, 22- 35 ~m diame tro efforma t ae , juveniles 
t enuiter tunicatae, albae , maturiores pal lide brunneae et 
promine ntiis verruciformibus usque ad 4 ~m al tis , 5 ~m 
l atis o rnatae . In r adicibus endomycorrhizas cum arbusculis 
efformans . 

Azygospores formed singly in t he soil, globose , or 
irregular in compacted soil s . Globose spores 260- 480 ~m 
diam. Spore \~Tall smooth a nd hyaline , composed of 4- 8 , 
r a r e ly 10, fused laminations , the number of l aminations 
increasing with age . Spore wall 5-24 ~m thi ck i n mature 
spores, each l amination 1 . 5- 4 ~m thick. Contents of s po res 
white , composed of many small oil drople ts which tend to 
coalesce with age particularly i n ge rmination regions . 
Spor e germina tion directly thro ugh the spor e wa l l near the 
base . Spores t erminal on t he s ubtending hypha . Subtending 
hypha generally septate below the suspensor- l i ke cell. 
Suspe nsor-like cell, 27-58 ~m broad, hyal i ne t o l i gh t brown, 
smooth , wall s 1-5 pm t hi ck, t hicker at the point of attach­
ment to the spore . Vesicl es formed in the soil usually on 
coiled hyphae, singly or in tight clusters of up to 20, 
22-35 ~m diam., thin- walled and white when young , turning 
light brown with age and becoming covered with warty pro­
jections up to 4 ~m high and 5 ~m wide. Forms endomycor­
rhizae with a r buscules . 

DISTR lBUTION , HAB I TAT , AND SEASON : Known f r om agricultural 
fields in east cent r a l I l linois a nd from a virgin sand 
prairie in centra l Il l inois . Probably widespread in the 
midt11es t ern states and present in soil throughout the year. 
Reportedly common in Flo ri da (T. H. Nicol son, per sonal 
communicati on) and r ecently collec t ed i n the \.faika to area 
of the North Island, New Zeal and (Hall, 1976) . The 
Illinois isol a te is also very s imilar or identical to a 
speci es collected by M. J. Ha ttingh in South Africa . 

MYCORRHI ZAL ASSOCIATI ONS : This s pecies formed arbuscular 
endomycorrhizae in po t cultures with IIZ.Ziwn oepa L., 
Glycine max (L . ) Merr., LyoopeY'sioon esoulentum t-1ill .• 
SoPghum sudanense (Piper) Staph . and Zea mays L. 



ETYMOLOGY : Latin, margarita (pearl) , r eferring t o the 
l arge pear l y white g l obose spor es . 

COLLECTIONS EXAMI NED: TYPE : ILLINOI S - Champaign Co., 
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Univer sity of Illinoi s, Agronomy South Farm, f ield 0 1101, 
inoculum from a s oybean f iel d mixed with autoclaved s oil 
and planted with soybeans, spores retrieved February 9, 
1976, Becker 01 (OSC) . 

Gigaspora margarita is readily distinguished f r om other 
member s of the genus in having white spor es (Fig. 1) with 
laminated walls (Fig . 2) and white clus t ered warty vesicles 
(Fig. 3) . 

The s hape of the spor es, vesicles and arbuscules (Fig . 
4) of G. mar garita are simil ar to those of G. gigantea (B 
s pores , Gerdemann , 1955; Nicolson and Gerdemann, 1968) , 
but t he differ ences in the co l or and t he structure of the 
s pore wall readil y distinguish t he two species . G. gigantea 
is yellow and has a thin oute r wall tightly covering an 
i nne r wall while G. margarita i s white and has a spore wall 
consisting of several l aminations . 

G. margarita differ s from G. giZmorei primarily i n 
s por e wall s tructure and spo r e germination . \fuile G. 
giZmorei has a comp l ex wall consisting of five layers of 
widely varying thickness which easily separates in t o an 
inner and oute r wall (Gerdemann and Trappe, 1974) , G. 
margar ita has a wall with up t o ten f used laminations 1.5 
t o 4 ~m t hick which do not r eadily separate when spor es are 
crushed (Fig. 2) . The i nne rmost layers of the s po re wall 
of G. margarita do not s epara t e into pe ripheral compart­
ments prior t o germ tube pene tration of the outer wall 
(Figs. 5 and 6). 

G. margarita i s l i ke G. caZospora except the gl obose 
s pores of G. margarita are generally l arger than 300 ~m 
diamete r and have l aminated wa lls . The vesicles a r e us ually 
borne in clusters r a ther than s ingly. 

G. coraZZoidea and G. heterogama a r e br own-spored 
s pecies and are r eadily distinguishable from the white­
s pored G. margarita. 
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AMENDED KEY TO THE SPECIES OF GIGASPORA: 

1. Azygos pores white . . 2 
1 . Azygospores not white 3 

2. Spor e wall with distinct laminations 
of near equal width; s pores germinate 
without forming peripheral compartments; 
vesicles white . . . . • . . . . . G. margarita 

2. Spore wall with i nner and outer 
layers of unequal thickness; spores 
germinate from periphe ral compartments; 
vesicles brown . . . . G. gilmorei 

3. Azygos pores yellow, smooth 4 
3 . Azygospores brO\Yn, with warts or 

minute s pi nes . . . . . . . . 5 

4. Globose s pores less than 300 ~m diam., 
pale yellow; vesicles s mooth to knobby, 
formed sing l y . . . . . . . . . . G. aaZospora 

4. Globose spores greater than 300 ~m 
diam., bright yellow t o greenish 
yellow; ves i cles e chinulate, formed 
in clusters . . . . . . • . G. gigantea 

5 . Globose spor es greater than 300 ~m 
diam. , dark brown \vith hya line \var:ts; 
vesicles with coralloid proj e ctions . G. aora2Zoidea 

5 . Globose s pores less than 300 ~m 
di am. , light brown ,.,ith minute spines; 
vesicles smooth . . . . . . . . . . . . G. heterogama 

FIGURES 1-6. Gigaspora margarita. 

1. Mature a zygospore, x 114 . 
2. Laminated spore wall, x 3 7 8 . 
3 . Vesicles, x 378 . 
4. Arbuscule, x 378 . 
5 . Section of a spore embedded in glycolmethacrylate 

resin showing young germ tube penetrating spore 
wall, x 378. 

6. Late stage in spore germination, x 378. Note 
constriction of germ tube through the spore wall. 
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STACHYBOTRYS RENISPORA SP . NOV . 

P. C. MrSRA 

Department of Botany, University of Gol'O.khpur 
Got'<Zkhpur 273001, U. P., India 

Stachybotl'ys renispora Misra, a new speci es isol ated 
from seeds of PhZox ~enmondii Hook . , is described and il lus­
trated. 

A new s pecies of Stachybotrya Corda wa s isolated in No­
vember , 1975 from seeds of PhZox d rummondii Hook . which were 
placed over a wad of wet filter paper in a petri dish . The 
f ungus first appeared on seeds and late r grew and spread on 
the filter paper . It was readily isolated in pure culture 
and grown on malt extract agar medium. The specif ic epi thet 
of the new taxon i s based on the reniform s hape of its 
conidia . 

Stachybotrys renispora sp . nov. ( FI G. l) 

Col oniae in agaro cum extracto ma l toso composito crcsccntes die 
undccima 1.0-1.5 em diametro, obscure griseae, velutinae . Conidiophori 
subhyalini vel pa llide griseo-brunnei , subtiliter verrucosi , sympodiali­
ter r amosi, septati; ramuli 20-50 ~ longi, 2.3- 3.2 v diametro, ad apicem 
phialides 4-7 producentes . Phialides subhyalinae vel pallide griseo­
brunneac , tunicis apicem versus obscurioribus, crassioribus , cr ebro mi ­
nute verrucosi, 7. 5-9.3 ~ longae, parte latissima 3.0-4.5 v diametro. 
Conidia r eniformia, atra, levia , 5. 2-7.0 x 3.5-5 .2 v. 

Colonies on malt extract agar 1.0-1 . 5 em in diam in 10 
days , deep grey, velvety. r>lycel i um s uperficial and immersed, 
composed of 1 . 7-2 . 3 u thick, hyaline, s eptate , sparsely 
branched hyphae. Conidiophores subhya line to light greyish 
brown, mi nutely verrucose , sympodially branched, septate; 
branches 20- 50 v l ong, 2.3-3 . 2 ~ im diam, bearing 4-7 phia­
lides at their apices . Phialides subhyaline to light gr eyi s h 
brown , with darker and thicker wall s at the apex, often mi­
nutely verrucose, 7 .5-9.3 u long, 3.0-4.5 v i n diam at the 
broades t par t. Conidia reniform, black, smooth, 5 . 2-7 . 0 x 
3.5-5.2 u . 

Type : PCf-1 555 , isolated from seeds of PhZox drwnmondii 
Hook., Gorakhpur, U. P. , India , November, 1975 . A dr ied petri 
dis h culture of the type s train has been deposited in the 
Commonwealth Mycological Institute, Kew as IMI 199591 . 

Stachybotrys r enispora can be ea s ily di s tin guis hed from 
s . nephrospora Hans £. (synonyms: S . reniformia Tubaki and S . 
sinuatophora Mat sushima fide Jong & Davis , MY COTAXON 3 : 453 . 



162 

' . 
c I . 

. 

I lo fA 

A B 

FIG. l. Stachybot~ys Penispo~a. A and B, conidiophores 
with phinlides . C, conidia . 

19 76) and from s . oenanthes M. B. Ellis , two other species 
with reniform conidia, on the bas is of the smaller conidia. 
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A NE\.,J TRENELLA FRON ECUADOR 

B. LOWY 

Department of Botany, Louisiana St ate University 
Baton Rouge 70803 

Tremella dumontii sp . nov. (Fig. 1) 

1976 

Fructificatio in humido molliter gelatinosa, alba, 2 . 2 
em l ata usque 7 mm alta cum vesiculae laevigatae, lacunosae 
et leptodermae (circa 225 ~m crassa); i n sicco cornea, sor­
dide alba ; superficie inferioris alveolata, ad substratum 
l ate affixa; hymenio 50-60 ~m crassa, basidia numerosa; 
zona hyalina externa gelatinosa usque 40-50 ~m crassa; pro­
basidia subglobosa, 11 . 0- 13.5 ~m diam; metabasidia ovoidea 
vel subovoidea , cruciatim septata, 17-21.5 X 10.5-13 . 5 ~m 
diam; hyphae nodosae, 3.4 ~m diam; sterigmata anguste 
cylindraceae, 2.0- 2.5 ~m diam, ad apicem inflata, usque 5 
~m lata; conidiophori in hymenio interspersae; conidia 
subgl obosa , 1.5-2.5 ~m diam; basidiosporae subglobosae 
vel ovoidae , 8-10 . 5 X 5.5-8 ~m diam, per repetitionem 
germinantes. 

Holotype: Ecuador . 9 km from Lim6n on Limon-Mendez 
road, Prov. Morona Santiago . On unidentified wood, 3-VIII-
1975. Leg. K.P . Dumont, S. E. Carpenter and P. Buritica. 
Dumont EC- 2090 (NY). 

The species is named for Dr. Kent P. Dumont, collector 
of this and other new tremellaceous fungi from South 
America, recently described by the author. 

Fructification sof t gelatinous when wet, white, 2.2 em 
X 7 mm i n height, with inflat ,ed, smooth, hollow, bladder­
like lobes having walls about 225 ~m thick; drying rigid , 
dirty white, diminishing in volume by about 50 per cent; 
inferior surface alveolate, broadly attached to substrate 
by mucilaginous-gelatinous extensions of basidiocarp wall; 
hymeni um 50-60 ~ m wide with abundant basidia, beneath a 
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Fig. 1. Treme l1a dumontii (Dumont-EC 2090) o A, mature 
metabasidium; B, 2- sterigmate, developing basidium; C, 
two basidiospores, one germinating by repetition; D, 
hypha with clamp connec tion; E, conid iophore ; F,conidia . 
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hyaline, gelatinous ~xternal zone about 40- 50 ~m wide , 
penetrated by sterigmata; hyphae of subhymenium 3- 4 ~m diam 
with clamp connections; probasidia subglobose, 11.0-13.5 ~m 
diarn ; metabasidia becoming cruciate- septate, ovoid to s ub­
ovoid, 17-21.5 X 10.5-13.5 ~m; s t erigmata narrow cylindri­
cal, 2.0- 2 .5 ~m diarn, apically inflated beneath the spicu­
lum to about 5 ~m ; conidiophores interspersed in hymenium, 
forming apical cluster s of phialides; conidia subspherical 
1 . 5~2 . 5 ~m diam ; basidiospores s ubspherical to ovoid , 8-
10.5 X 5 . 5-8 .0 ~m with prominent apiculi ; germinating by 
repetition . 

Of the neotropical species of Tremella, only ! · fibu­
lifera A. Moller bears a superficial resemblance to this 
in gross morphology, i n the fresh s t ate. The lobes of 
!· f ibul ifera, however, have a much softer, almost watery­
gelatinous consistency, which upon drying, collapse and 
become reduced to a horny film with traces of pale yellow 
pigmentation. Tremella volcanagua Lo~~ from Gua t emala 
(Lowy,l964) although much more massive than 1 · dumontii 
and dark in color, is not unlike it in its hollow l obes, 
hyaline external gelatinous zone and wide, clamped s ubhy­
rnenial hyphae . 
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NOTES ON HY PHOMYCETES . X. 
CODINA EOPSIS GEN. NOV. 

G. Morgan- Jone s 

Department of Botany and Microbiology 
Auburn University Agricultural Experiment Station 

Auburn, Alabama 36830, U. S . A. 

ABSTRACT 

A new genus , Codinaeopsis Morgan- Jones , is established 
to accommodate Codinaea gonyt~ichoides Shearer and Cr ane . 
The fungus is described and illustrated from a collection 
on dead Rubus stems made in Alabama . 

INTRODUCTION 

Examination of a collection of Codinaea gonyt~ichoide~ 
made on dead stems of Rubus sp. from debris at the edge of 
a river , prompted questions concerning the suitability of 
its classification in Codinaea Maire . This species , whilst 
admittedly possessing a number of characteristics which 
link it to Codinaea , exhibits a peculiar arrangement of its 
conidiogenous cells on short collar hyphae which encircle 
a central setose stipe at intervals. In this respect it 
closely resembles a condition seen in Conyt~ichum e.G. and 
F. Nees ex Pers ., and which is unknown elsewhere among the 
hyphomycetes. This was recognized by Shearer and Crane 
(1971) in their choice of a specific epithet . C. gony­
trichoides , in effect , occupies an intermediate position 
between Codinaea and Conytrichum . To accurately reflect 
generic concepts and delimitations as they are currently 
accepted in the hyphomycetes it is my view that this 
organism should be placed in a genus of its own . A new 
generic name is therefore proposed for it he r e in . 

TAXONOMIC PART 

Codinaeopsis gen . nov . 

Deuteromycotina , Hyphomycetes. 

(Etym. Codinaea et. Gr . opsis 1 aspect) 
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Coloniae late effusae , appressae , albidae vel 
brunneae , setosae . ~lycelium par tim superf iciale , par tim 
inunersum. Hyphae repentes, septate , laxe ramosae, l aeves , 
subhyalinae vel pallide brunneae . Conidiophora numerosa , 
macronemata, mononemata , erecta , recta ve l subrecta , laevi~ 

atro- brunnea , sursum pallidiora , cum hyphae circumdata . 
Cellulae conidiogenae terminales et laterales, cylindricae 
vel flexuosae, monophialidicae vel polyphialidicae . 
Conidia hyalina , continua , cylindrica , curvata , hyalina , 
basi cicatrice conspicua , utrinque setula singula praedita , 
in capitulum mucosum incoloratum producta . 

Species typica : Codinaeopsie gonytrichoidee (Shearer 
and Crane) Morgan- Jones . 

Colonies broadly effuse, appressed , ~trhitish to brown , 
setose . Mycelium partly superficial , partly immersed in 
the substratum . Hyphae repe nt, septate , branched , smooth , 
subhyaline to pale brown. Conidiophores macronematous , 
mononematous , erect , straight or very slightl y curved , 
septate , smooth , dark brown, paler towards the apex , bearing 
short encircling collar hyphae. Conidiogenous cells borne 
terminally and laterally o n the collar hyphae or terminally 
on the main axis , cylindrical , monophialidic or poly­
phialidic , with cellarettes . Conidia continuous , 
cylindrical , curved , hyaline , with a basal scar , bearing a 
single setula at each end, aggregated in mucilaginous 
masses . 

Codinaeopsis gonytr ichoides (Shear er and Crane) comb . 
nov . (Fig . 1) . 

~ Codinaea gonyzrichoides Shearer and Crane , 
Mycologia 63 : 245 , 1971 . 

Colonies broadly effuse , somewhat appressed , whitish 
or cream t o brO\ro as numerous conidiophores are p.roduced , 
setose . ~1ycelium partly superficial , parly immersed , 
composed of branched, repent , septate, smoot h, subhyaline 
to pale brown hyphae , 3 - S . S~m wide . Conidiophores macro­
nematous , mononematous, scattered or gregarious in large 
groups , e r ect , straight or very slightly curved , dark 
brown , paler distally , apex frequently pale brown to s ub­
hyaline , pr oducing laterally at the septa in the middle 
part short, encircling , somewhat nodose hyphae , slightly 
bulbous at t he base , 160 - 380 X 4 - Sum. Encircling 
hyphae occasionally grow out to form subhyaline to brown , 
sometimes setose branches . Conidiogenous cells mono or 
polyphialidic , borne terminally and latera l ly on encir­
cling hyphae or sometimes terminally on the main axis , 
hyaline to subhyali ne , smooth, cylindrical, straight or 
somewhat f l e xuous, with an apical funnel~shaped cellarette 
or with several cellarettes as a result of the production 
of a number of new conidiogenous loci by sympodial pro­
liferation, 10 - 19 X 3 - 4 . 5um, cellarettes 1 . 5 - 2 . 5 X 
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FIGURE l. Codi naoopsio gonyt2•iohoides; conidiophores 

and conidia . 
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1.5 - 3um. Conidi a continuous , cylindrical , curved , 
hyaline , obtuse a t each end , guttulate, w~th a basal scar , 
bearing at the apex and to one side of the basal scar a 
simple , c urved , setula , a ggregated at the cellarettes in 
mucilaginous masses , 10 - 15 . 5 X 1.5 - 2 . 5 ~m , s e tula 
5 - 13um long. 

On samaras of Acer sp., fruit of Carya sp ., leaves of 
Castanopsis cuspidata, seeds of Liriodendron tu~ipifera , 
stems of Rubus sp. , and balsa - wood; North America and 
Japan . 

Specimen examined: on d ead stem of Rubus , Chewacla 
State Park, Lee County , Alabama , U. S . A., April 4 , 1974 , 
W. C. Blai r , AUA , BPI . 

The type collection was made on dried fruit of Ca1•ya 
sp ., i n a swampy habitat in Illinois . Two other 
collect i ons were made in that state and one on submerged 
balsa - wood in a Maryland rive r (Sheare r and Crane, 1971) . 
Yokoyama (1975) reported a collection from Japan. 

DISCUSSION 

Codinaeopsis has , in addition to possession of 
distinct encircling hyphae borne at intervals on the main 
conidiophore axis , another characteristic in common with 
GonytPichum . The nodose hypha e occasionally grow out to 
form long , setiform, ster ile branches . The only real 
differences between the two genera lie in the facts t hat 
the conidiogenous cells of Codinaeopsis bear cellarettes 
and are sometimes polyphialidi~ and that its conidia are 
allantoid in shape and bear setulae . 

In Codinaea t he conidiogenous cells arise terminal l y 
and s i ngly on simple conidiophores , in almost all cases 
independently of any seta . In seven specie s o f the genus 
s e tae are absent . Only in the Codinaea state of 
Chaetosphaer ia ding~eyae Hugh es , were rarely the setae be­
come fertile api cally , i n Codinaea maharas htrens i s 
Pirozynski and Patil , where the conidiogenou s cells 
occasionally arise in tufts from the basal cells of the 
setae , and in Codinaea apica'Lis (Berk . and Cur t.) Hughes 
and Kendrick and Codinaea gLauco- nigra (Cooke a nd Ellis) 
Hughes and Kendrick where they are borne on the set ae , on 
short lateral branches, or exist as fertile api cal cells , 
is there any associat ion betw·een a central seta a nd the 
conidium bearing str uctur es . It is possible that the 
arguments advanced here for segregating C. gonytr ichoides 
in a separate genus might also apply to the latter t wo 
species . 

Menisporopsis Hughes is disti ngui shed from Codinaea 
because a synnema of conidiophor es is formed surrounding a 
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central seta in the former . This in spite of the fact 
that a mononematous ver sus a synnematous arrangement has 
been recognized as an insubstantial character on which to 
base generic distinctions. That Codinaea obeaiapor a 
Hughes and Kendrick possesses a synnematous arrangement to 
its conidiophores , yet is not classified in Meniaporopsia 
because of the absence of seta , underlines the problem of 
providing a fully satisfactory generic home from some 
species in this complex . 

It is arguable that C. gonytr ichoides has as much if 
not more in common with Gonytrichum than it has with 
Codinaea . Equally it has perhaps no more in c ommon wi th 
Codinaea than do members of Menisporopsia , a segregate 
currently accepted as useful . The justification for 
e r ecting a new genus for it is therefore evident . 
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KUEHNIELLA, A NEW GEN US OF THE GYMNOASCAC EAE 

G. F. ORR 

Environmental and Lif e Saienaes Division 
Dugway Proving Ground 
Dugway_, Utah 84022 USA 

A fungus, ori ginally described as a species 
of Myxotriahum_, is redescribed and a new combina­
tion is proposed : KuehnieZZa ~acovit~ae (Lagarde) 
Orr . 

Kueh n (6) discussed species of Gymnoaaaus and Myxotri­
ahum li s ted in the literature with comments about their pos­
sible relationshi ps. Orr et al. (19, 20) monographed the 
t\'tO genera , excluding numerous species assigned to t hem by 
many inves t igators. 

Among the excluded species was one described by Lagarde 
(14) as Myxotrichum racovit zae. The rela t ionship of t hi s 
fungus was confused because Lagarde al so referred to it as 
Gymnoasaus raaovitaae in the same paper. He did not discuss 
any characters \'lhich would relate this fungus to either of 
the genera . Orr et al. (19, 20) suggested that t hi s species 
might be closely related to Araahniotus as it was then ac­
cepted by many myco logists. 

Attempts were made to obtain Lagarde•s original mater ia l , 
but none apparent ly exi sts. Five stra i ns of a fungus i so la ted 
from different areas and habitat s in the United Sta tes were 
determined by the author to be the same as that described by 
La garde . They are characteri zed below. 
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Kue}miella gen. nov. 

Gymnothecia alba gl obosa, ad peripherum appendi ­
cibus spiralibus praed i ta, confluentia; elementa gymnothecia 
componentia eis hypharum vegetarum similis, l axe intertexta 
et ascos circumdata ; asci plerumque sphaerici hyalini evanesc­
entesoctospori; ascosporae globosae gl abrotunicatae; status 
asexualis in forma arthroa leuriosporarum et aleuriosporarum; 
hyphae "racquet" dictae praesentes. 

Species typica: Myxotrichum racovitzae Lagarde 

Etym: After Dr . H.H. Kuehn, Mycol ogist. 

Gymnotheci a white, globose \'lith spiral appendages 
at t he periphery, confluent. Elements comprising the gyrnnoth­
ecia similar to those of the vegetati ve hyphae , loosely in­
terl aced to encl ose the asci . As ci mostly spherical, hyaline, 
evanescent, 8-spored. Ascospores globose , hyaline, with wall s 
smooth. Asexual s t ate represented by arthroaleuriospores and 
al euriospores . Racquet hyphae present. 

KuehnieUa raaov·itzae (Lagarde ) Orr, comb . nov. 
, 

= ~ytotriahum raaovitzae Lagarde, Arch. Zool. Exper. 
Gener. 53 :280. 1913. 

= Gymnoasaus racovitzae (Lagarde) Lagarde, Arch. Zool . 
Expe'r. Ge'ne'r . 53 :281. 191 3. (lapsus calami? ) 

Gymnothec ia white, mostly spherical , 50- 1400 urn 
diam, exc luding the spiral appendages, confluent. Spiral 
appendages forming at the periphery of the gymnothecia, 
variable in number, length and in number of turns per spiral. 
Elements of the gymnothecia are similar to the somati c hyphae 
and surround the asci l oosely. Asci hya line, spheri cal, 
6.8-1 1. 4 urn diam or oval to ellipsoid, 5.7-7.6 x 8.1-11 urn, 
occas i onally stipitate, the wal l evanescent , 8-spored . Asco­
spores hyaline , globose, 2. 3-4 .2 urn dia., with thick, smoo th 
walls. Asexua l spores of two types: (l) aleuri ospores that 
are hya l ine, more or less pyri form, 2. 2-4.2 x 5.6-6.7 urn and 
(2 ) arthroaleuriospores that are hyaline, more or less cyl in­
drical, 1.9-2 .9 x 4.2-9 .5 urn . Ra cquet hyphae sparse, when 
present not in association \<Jith the gymnothec i a . 
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Figs . 1-4. Kuehniella raaovitzae. All materia l stained 
with cotton-blue, all magnifications approximately xlOOO. 
Fig. 1. Gymnothecium packed with young asci and ascospores. 
Fig. 2. Gymnothecium showing spiral appendages at periphery . 
Fig . 3. Coiled appendages and ascospores. 
Fig . 4. As cospores in the ascus. 
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Type habitat : On rot ting ... 10od found in a cave , France . 

Neotype specimen (dessicated) : 0-3436 (Weeks, KCFS 
62-4739, ATCC 28557 , NRRL 6154) isolated from a lesion on a 
dog , Mission, Kansas . Other speci mens examined: 0-3212 
(ATCC 32467) isolated from sputum, Kansas Ci ty, Kansas; 
0-3636 (ATCC 32468) i solated from mouse dung, Fruita, 
Colorado ; 0-1 294 (ATCC 32466) isol ated from soil , Dugway, 
Utah; 0-3203 (Bachus WE 4465) from soi l , Wisconsin . Dried 
specimens have been depos i ted in the New York Botanical 
Garden, Bronx, New York, in t he Farl ow Herbarium, Harvard 
University , Cambridge, t~assachusetts and in the Plant Pathology 
Herbarium, Cornel l University, It haca , Ne\oJ York, U.S. A. 

Laga rde (14) also found this speci es on rott ing wood, 
organi c ma t ter and insect rema i ns in France and Spa in. 

Colonies on Freezing agar (9) and Oatmeal -Sal ts agar 
(23) are white, plane t o somewhat f l occose with gymnothecia 
found throughout the colony . Greater numbers of gymnothecia 
may sometimes be found at the periphery of the colony . No 
exudate, odor or col oration on the colony reverse was ob­
served . 

Somati c hyphae and elements forming the gymnotheci a are 
more or less indistingui shable from one another and walls of 
both are smooth . Spirals , simi lar t o the appendages of the 
gymnot hecia, may be found individually or in groups on the 
somatic hyphae (Fi gure 3). These spi rals are also i llustrated 
by Lagarde (14). 

Gymnothecia appear somewhat sol i d \olhen packed \olith asci 
(Figures 1, 2) . Spiral appendages on some gymnothecia are 
f e\ot. 

Ascospores (Figures 3, 4) are numerous and re leased 
early by the deli quescing asc i. Lagarde (14 ) descri bed t he 
ascospores of M. raaovitzae as containing 1-4 granules, but 
granules \oJere not observed in t he as cos pores of any of the 
strains. 

Ascospore mea surements gi ven by Lagarde are somewhat 
small er than those given here. 

Lagarde (14 ) mentioned terminal conidia (a leuri ospores) , 
but made no mention of arthroaleuriospores. 
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Although it had been suggested earlier that K. raco­
vitzae might be related to Arachniotus (19, 20), a later 
study of that genus (21) indicates no close re l ationship. 
Ascospores of Arachniotus (A . candidus) are oval to ellipsoid 
(21) and those of K. racovitzae are globose. The latter 
species al so possesses numerous coiled appendages on the 
gymnothecia, but no such structures are present on the gym­
nothecia of Arachniotus . 

Amauroascus aureus (3) produces gymnothecia with sinuous 
to spiral filaments (10). Al though the ascospore of A. 
aureus are also globose, they are yel l owish, ridged, possess 
a scal l oped band and appear reti culate. Species of A~thro­
derma (1, 2, 4, 5, 7, 22, 24) and Nannizzia (2, 5, 24) also 
produce gymothecia with spiral appendages. The dumb-bell and 
bone-shaped segments of the gymnothecial elements of those 
species are lacking in K. racovitzae . Furthermore, ascospores 
of A~throde~ and Nannizzia have been determined to be yellow 
ob late spheroids (23). 

ShanoreZ~ (4) produces yellow gymnothecia wi th spiral 
appendages; individua l segments of the gymnothecia are thick­
walled and tend to disarticu late . Ascospores are yellow and 
oblate with an equatoria l band . Apinisia (15) produces white 
gymnothecia wi th thi ck-walled, disarticulating segments with 
spiral s at the periphery; ascospores are yellowish, globose 
and echinulate. spiromastix (B) produces brownish gymnothecia 
with spirals somewhat more rigid than the elements from which 
they arise; ascospores are ova l . 

AjeZZomyces (16) produces buff gymnothecia with numerous 
coils and globose, hyaline ascospores . This fungus, however 
is heterotha ll ic and i s pathogenic to man and animals. Asci 
ari se from the coils of the gymnothecia. Flrunonsie'lZa (11, 12, 
13) al so produces buff gymnothecia with numerous coi l s and 
globose, hyali ne ascospores . Gymnotheci a are stellate i n 
shape rather than spherical as in K. racovitzae . EmmonsieZZa 
is al so heterothall ic and pathogenic to man and animal s . 
Ascospores of K. racovitzae are 1.5-2 t imes larger than those 
of the two genera above. 

Relationship of K. racovitzae with any of the genera 
discussed may be somewhat distant because of the numerous 
differences discussed. 

Spi rals on vegetative hyphae of strains of 1'richophyton 
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mentagrophytes are common and well known. They have also 
been reported in Coccidioides immitis under special circum­
stances (17, 18) . Such spirals, uncommon in species of 
Gymnoascaceae, are frequent in K. racovitzae . 

Young colonies and ascospores of K. racovitzae may be 
temporarily confused with young colonies and ascospores of 
Arachnotheca (3) . Young colonies of both resembl e one 
another and the spherica l ascospores of both are smooth 
when young . Mature colon i es of Arachnotheca are rather 
cottony and those of K. :racovitzae Ci"re some\olhat floccose 
to granular . Ascospores of the former possess an irregu­
larly tubet~culate sheath ; thos,e of the latter remain smooth. 
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XYLOBOTRYUM ANDINUM, A TROPICA L 
PYRENOMYCETE FROM NORTHERN CALIFORNIA 

AMY Y. ROSSMAN 

Department of Botany 
Oregon State University 

Corval~is~ OR 97331 

At the 1974 Stuntz Mycologica l Foray, Xy~obotrywn 
andinv.m Patouillard \'las co ll ected near Arcata, Ca l ifornia 
and is herein reported for the first ti me from con t inental 
North America. Th is unusua l pyrenomycete wa s previous ly 
knO\.<m on I y from t he Amer i can and As ian tropics . 

The genus XyZobotrywn was erected by Patoui I lard in 
1895 for X. andinwn from Ecuador. The s peci men from 
Ca l ifornia was compa red with the t ype speci men with which 
it is conspec i fic . In X. andinwn the e rect, branching 
stromata are 5-9 mm high and bea r numerous lobes at the 
apex in \>Jhich the perithec i a are borne (Fig. 1). Each 
lobe contains one perithecium which has a distinct, 
separate wa ll ( Fig . 2). Although not always visib le 
external ly , the perithecia are ostiolate with periphyses 
li ning the canal (Fig. 3). The unitunicate asci a re 
clavate, long-stal ked , without any apical mechanism 
(Fig . 4). Numerous unbranched paraphyses are present at 
maturity . The brown, trans l ucent spores a re usua l ly one­
septate, 10-12.5 (-13) x (3- ) 3. 5- 4.0 ~m, without any germ 
slit or pore (Figs. 5-7). Although the wel l -deve loped , 
black stroma and dark spores suggest the Xy lari aceae, the 
lack of any amy loid, apical apparatus and the lack of ge rm 
sl it or pore eliminate Xylobotryum from that family. 
XyZobotryum keys through the Sphaeriaceae (Muller & von 
Arx, 1973) but its generic affinities are unknown. The 
und i fferentiated ascus apex suggests that the asci break 
down within the f ruiting bodies as in Thamnomyaes . This 
genus a lso has wei 1-developed, branched st romata but the 
spores are 1-cel led . 
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Xylobotrywn andinwn Pat. , Bu 1 I . Herb . Bo iss . 3:69. 1895 . 

=X. dussii Pat . ~ Duss, Enum. Champ . Guadel. p . 77 . 
1903. 

The type specimen of Xylobotrywn dussii was examined 
and found to be a synonym additional to those I is ted by 
Muller and von Arx ( 1962) . 

Holotype : Ecuador , San Jorge , on decorticated wood , coli . 
Lagerhei m, July, 1892 FH. 

Distribution : Australia {Sydow, 1938); China ; Dominica 
(Smith, 1901); Ecuador ; Guadelope ; India (Agnihothrudu & 
Barua, 1960); Puerto Rico ; Tasmania (Rod\<~ay , 1926); U. S. A. , 
Cal.ifornia; Tr-inidad. 

1 
Fi g . I . Xylobotrywnandinwn . Branched and 

unbranched stroma . 
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5 

6 

2 4 7 

Figs . 2-7 . Xylobot~um andinum. 2. Section through 
stromatal lobe with perithecium embedded in 
apex x 60 . 3. Section through peri thecial 
apex x 300 . 4 . Ascus x 1000. 5-7. Asco­
spores x 2300 . 
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Speci~£ns Examined: China , Ting-an, Hainan, 13 Nov. 1934 
col l . S.Q. Deng #6425 det . S.C. Teng CUP; Ecuador , San 
Jorge, Jul y , 1892 HOLOTYPE FH; Guadeloupe , Deshaies, co li . 
Duss 779 , 16 Apr il 190 3 HOLOTYPE of Xylobotrywn dussii FH; 
Puerto Rico , Jan., 1927 co l !. Mul ler det . J . H. Miller 
CUP ; Trinidad, Grand Etang, col 1. & det. R. Thaxte r 5065 , 
1912- 13 FH; Tr i nidad, La Leina Va lley , Port of Spain, R. 
Thaxte r, 1913 FH; U.S . A. , California, Humbo ldt Co . , Fern 
Canyon near mouth of river, on uni denti f ied stump, co li . 
Mary Eckstrom, 8 Nov . 1974 OSC 35,157. 

Spec imens of the recognized XyZobotryum species were 
studied . Two species, X. andinwn , the type, and X. 
po~tentosum , be long in the genus; X. ~ckii is excluded. 

XyZobotrywn po~tentosum (Mont.) Pat. , Bull . Soc . t1yc . 
France 16: 185. 1900 . (Fo r comp lete synonymy, see 
M~l ler and von Arx , 1962). 

X. po~tentosum is s i mi lar to X. andinum , diffe ri ng 
pr ima ri ly i n the macros tructure of the st roma, which i s 
large, up t o 3 em high and unbranched , tapering f rom the 
base to the broadly rounded apex. Peritheci a form along 
the entire length of the stroma. Microscopica ll y, these 
species are identica l. 

Dist~bution: B~aziZ (Mo l le r , 190 1); ChiZe (Mon t agne, 
1856) ; Dominica (Sm i t h , 1901) ; GuadeZoupe; Martinique . 

Specimens E~nined: Guade loupe, Capesterre, Bois du 
Grand- Etang , on the st i pe of Cyathea serra , 1036 FH ; 
l~artinique , Montagne Pe lee, on t he stipe of AZsophiZa 
aspe~a~ co l i. Duss 478, 1911 FH. 

XyZobotryum ~ckii ll oyd is exc l uded f rom this genus. 
The type spec imen from the Ll oyd Herba r ium (BP I 7690) and 
two spec imens i den t ified by Rick were examined and found to 
be tru ly xy lariaceous un l ike XyZobotryum. The amylo id 
ascus apex and opaque , dark- brOI'In spores with distinct germ 
s l its ind icate that t h is species is not re la ted t o 
XyZobotryum po~tentoswn as suggested by Dennis (1970) and 
Muller and von Arx (1962). This species be longs in 
XyZaria. 
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their host s i ncluded in the mycological paper s and ex~iccat i 
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Sine~ the preceding portion of this series appeared, 
no new 1821 literature has been uncovered. 

Conversely, the number and obscurity of literature 
including fungi which appeared between 1753 and 1821 
continues to be amazing . Some of it , to be sur e , is 
important as name- br inging sources for validated names . 
The rest would seem at present to be more academic - local 
floras and enumerations of genera , etc . - but there 
constantly lur ks the possibility that a name introduced in 
such a work \o~as validated properly after 1821 , and may 
replace a more popular name now in common usage , so such 
literature is presented along with the rest below . Because 
no references to these \~orks appears in the "formulae " 
following this text , no abbreviations are furnished . 

More pre- 1821 Literature 

Br aune , Franz Anton von . 1797 . Salzburgische flora , ober 
Beschreibung der in dem Ergstiste Salzburg wilwachsen­
den Pflanzen , nebst Angabe ihrer Wohnorte, BlUhzeiten , 
Dauer , Gestalt ic . ihrer Unwendbarkeit in der 
Heilkunde und Haushaltungwissenschaft , und ihrem 
Nussen fUr Mahler , Farber , Garber , Bienenzieher , 
Forster und Landwirthe . Salzburg . 

Vol. 1 . lxxvi + 426 + table 

Vol . 2 . xl + 380 + index [fungi: 249- 308] 

1This paper represents contribution No . ~75 from the 
Bo~anical Laboratories , University of Tennessee . 
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Browne , Patrick . 1756. The civil and natural histor y of 
Jamaica in three parts . Containing , I . An accurate 
description of that island , its situation and soil , 
\•li t h a brief account of its f or mer and present s tate , 
government , r evenues , produce and trade . II . A 
history of the natural productions, including the 
various sorts of native fossils; perfect and imperfect 
vege tables; quadrupedes , birds , fishes , r eptiles and 
insects ; with their properties and uses in mechanics , 
diet and physic . III . An account of the nature of 
climates in general , and their different effects upon 
the human body ; with a detail of the diseases a rising 
from this source , particularly \'tithin the tropics . 
In three disser tations . The whole illustrated with 
fifty copper- places: in which t he most curiou~ 
productions are represented of the natural size , and 
delineated immediately from the objects . x + map + 
~90 + ~9 pls . + index . London . 

Feldner , M. J . N. [no date] Prodromus historiae fungorum 
agri Vindobonensis . 775 pp . Vind[obonensae] . [Cited 
by Schultes , q .v ., so published before 179~] . 

GSN: Gmelin , Jo. Frid. 1788 . Car oli a Linn~. Systema 
naturae per regna t ria naturae, secundum classes , 
ordines , genera , species , cum characteribus , 
d1fferenti1s , synonymis locis . Editio decima tertia . 
Vol . 1 . Lipsiae . 

Gorter, Davidis de . 1781. Flora Zutphanica . 88 + index . 
Zutphaniae. 

Dorrien , Catharine Helena . 1777 . Verzeichniss und 
Beschreibung der samtlichen in den Furs t lich Oranien­
Nassauischen Landen wildwachsenden Oewachse . vorwort + 
496 . Herborn . 

Dorrien , Catharine Helena . 1794 . Verzeichniss und 
Beschreibung der samtlichen in den FUrstlich Oranien­
Nassuaischen landen wilwachsenden Gewachse . vorwort + 
496. Leipzig . 

Haller , Alber ti de . Ad enumerationem stirpium Helveticarum 
emendationes et auctaria. Basel? 

Pars. I. 1759. 56 PP 

Pars . II . 1759. 45 P'P [inc ludes fungi] 

Pars . III. ? 96 P'P 

Pars . IV . 1761 22 pp 



Haller, Alber to v. 1769 . Nomenclator ex historia 
plantarum indigenarum Helvetiae excerptus auctore . .. 
iv + 216 . Berne . 

HT : Hedwig , Ioanne . 1795 . Theoria generationis et 
fruc tificati onis plantar um cryptogamicarum Linnaei . 
xii + 268 + xlii pls . Lipsiae . 
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Hill , John . 1758. An account of a stone in the possession 
of the Right Honorable the Earl of Stafford ; \"hich on 
being watered produces excellent mushrooms . \~ith the 
history of the Iolanthos , or violet- stone of the 
Germans . 38 + 2 pls . London . 

Host , Nicolai Thomae . 1797 . Synopsis plantarum in Austria 
pr oviciisque adiacentibus sponte crescen t ium. i nt rod . 
+ 666 . Vindobonae . 

Jacquin, Nicolai Joseph! . 1762 . Enumer atio stirpium 
plerarumque , quae sponte cr escunt in agro Vindobonens~ 
montibusque confinibus . Accedunt observationum 
centuria et appendix de paucis exoticus . 315 + index . 
Vindobonae. 

Leers , Joannis Daniells . 1775 . Flora Herbornensis exhibens 
plantas circa Her bornam Nassoviorum crescentes , 
secundum systema sexuale Linnaeanum distributas , cum 
descr 1pt1on1bus rariorum in pr imis graminum , 
propriisque observationibus et nomenclatore . Graminum 
omnium indigenorum eorumque adfinium icones CIV . 
Auctoris manu ad vivum de lineatae aerique incisae. 
introd. + lix + 288 + index + xvi pls . Herbornae 
Nassouior um . 

Leyser , Friderici Wilhelmi . 1761 . Flora Halensis exhibens 
plantas circa Halam Salicam cr escentes secundum systema 
sexuale Linnaeanum distributas . v + introd . + 22 4 + 
index . Halae Salicae. 

Leysser, Friderici Wilhelmi . 1783 . Flora Hal ensis , 
exhibens plantas circa Halem Salicam crescentes , 
secundum systema sexuale Linneanum distributas . 
introd. + 305 + indices . Halae Salicae . 

LFS : Lightfoot, John . Flora Scotica: or, a systematic 
arr angement , in the Linnaean method , of the native 
plants of Scotland and the Hebrides . 

Vol . I . 1789 . xli + 530 . 

Vol. II. 1789 . pp . 531- 1151 + index [includes fungi] 

LSP: Linnaeus , Caroli . 1753. Species plantarum, 
exhibentes pl antas rite cognitas , cum differentiis 
specificis, nominibus trivialibus , synonymis 
selectis , locis natalibus , secundum systema 
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sexuale digestas . 

Vol. II . Holmiae . pp. 561- 1200 + indices. 

LSpPl: Linnaeus , Caroli. Species Plantarum, exhibentes 
plantas rite cognitas , ad genera relatas , cum 
differentiis specificis , nominibus trivialibus , 
synonymis selectis , locis natalibus , secundum 
systema sexuale digestas . Editio secunda . 

Vol. l. 1762 . [no fungi] 78~ pp. 

Vol . 2 . 1763 . pp . 785- 168~ + index . 

Ludwig , Christiani Gottlieb . 1760 . Definitiones generum 
plantarum olim in usum auditorurn collectas nunc auctas 
et emendatas edidit Geor gius Rudolphus Boehmer . 
xlviii + 516 + index . Lipsiae . 
[Furnishes an excellent generic synonymy to pre- 1753 
names] 

Lumnitzer , Stephani . 1791 . Flora Posoniensis , exhibens 
plantas circa Posonium sponte crescentes , secundum 
systema sexuale Linneanum digestas . viii + 557 + 
l pl. Lipsiae . 

Mattuschka, Henrici Godefridi . 1779 . Enumeratio s tirpi um 
in Silesia sponte crescentium in usum herborisantium . 
introd . + 3~8 + index . Vr atislaviae . 

Moench , Conrado . 1794 . Methodus plantas hor ti botanic! 
et agri Marburgensis , a staminum situ describendi . 
780 + index. Marburgi Cattorurn. 

Moench , Conradi . 1802 . Supplementum ad methodum plantas a 
s taminum situ describendi . 328 pp . Marburgi Cattorum. 

PAH : Persoon , c. H. 1797 . Adnotationes quaedam ad 
Theodori Holmskijoldi Coryphaeos Clavarias Ramariasque 
complectentes . pp. 120- 239 [following Coryphiae] 

PS: 

PIP : 

Persoon , C. H. 1801 . 
Pars prima & secunda . 

Synopsis Methodica Fungorum. 
xxx + 706 + 5 pls . Gottingen . 

Per soon , c. H. leones pictae specierum rariorem 
fungorum in Synopsi Methodica descriptarum. 

Fasc . I. 1803 . Paris & Strasbourg . 11 + 14 + 
pls . 1- 6. 

Fasc . II. 1804 . Paris & Strasbour g. 15- 28 + pls . 
7-12 . 

Fasc. III . 1805 . Paris & Strasbourg. 29- 44 + pls . 
13- 18. 
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Fasc . IV. 
19- 24 . 

1808 . Paris & Str asbourg. 45- 64 + pls . 

PT : Persoon, C. H. 1818. Trait~ sur 1es champignons , 
contenent 1'indication des esp~ces nuisibles ; precede 
d ' une introduction a 1'histoire des champignons avec 
quatre planches co1or1ees. 10 + 276 + 2 pls . Paris . 

Reichenbach, Henrico Theophila Ludovico . 1817 . Flora 
Lipsiensis pharmaceutics . Sistens plantarum agri 
Lipsiensis nunc et olim officinalium ve nenatarumque 
diagnoses , descrip tiones , synonyma , locos natales, 
qua11tates, vi r e s et usum. xii + 248 . Lipsiae . 

Retzio , Andrea Jahanne. 1795 . Flor ae Scandinaviae prodromus 
enumerans plantas Sueciae , Lapponiae , Finlandiae et 
Pomeraniae ac Daniae , Norvegiae , Holsatiae, Islandiae 
Oroenlandiaeque . Editio altera. xvi + 383 . Lipsiae . 

Reyger, Gottfried. 1764 . Tentamen florae Gedanensis , 
methodo s exuale adcommodatae . 

[Vol. I] Dant isci·. 293 pp . 

Vol . II . Dantisci . 224 pp . 

Rohling , Joh . Chr . 1796. Deutchlands flora zum bequemen 
Gebrauche helm Botanisiren nebst einer erklarenden 
Einleitung in die botanische Kunstprache zum Besten 
der Anfanger . Ein Taschenbuch . Bremen . 

Abteilung I . lxiv + index + 384 . 

Abteilung II . pp . 385- 540 + index [fungi : 472-540] 

RAB: Roth , Alberto Gugliemlo . 1791. Vegetabilia 
cryptogamica minus hucusque cognita . Ann. Bot. , 
Usteri 1: 5- 12 . 

Schaffer , Jacob Christian . 1759 . Vorlaufige Beobachtungen 
der Schwamme urn Regensburg angestel l et und mit vier 
Kupfer tafe l n ausgemahlter Abbildungen erlautert . 
introd. + 59 + expl . plt . + IV pls . Regensburg . 

Schaeffer , Jac. Chr . 1759. Isagoge in botanicam 
expeditiorem . vi + 96 + index + lv pls . Ratisbonae . 

[ Schultes , J . A. ] 1794 . Oestrei chs flora. Ein Taschenbuch 
auf botanischen Excursionen . Wien . 

Vol . I . introd . + 215 pp . 

Vol. II. 244 pp. [fungi , pp. 192- 204] 

Scopoli , Joannis Antonio . 1760 . Flora Carnio1ica exhibens 
plantas Carnio11ae indigenas et distributas in classes 
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naturales cum differenciis specific , synonymis 
recentiorum , locis natalibus , nominibus incolarum, 
observationibus selectis , v i ribus medicis . 1ntr od . + 
607 . Viennae . 

SLT : Smith , James Ed1"ar d. 1818 . An account of Rhizomorrpha 
meduZZGJ"is, a ne1•1 British fungus . Trans . L:Lnn . Soc . 
London 12 : 372- 374 . 

SFH : Sprengel , Cur tii . 1806. Florae Halensis tentamen 
novum . xvi + 420 + 13 pls . Halae Saxonum . 

Wo : \o/eigel , Christ . Ehrenfr . 1772 . 
Botanicae . introd . + 51 + 3 pls . 

Observationes 
Oryphiae . 

J Call : \-/u l fen , F . X. Plantae rariores Carinthiacae, in 
Jacquin , N. J . Collectanea ad botanicam , chemiam 
et historiam naturalem spectantia. 

[part 1 ] vol. 1 : 186- 362 . 1786 . 

[part 2) vol . 2 : 112- 234. 1788 . 

[continued as WJ 1 and WJ 2] 

For reasons unexplainable , in part III of this series , 
all names beginning \>tith G, adopted by Fr i es (Systema 
Mycologicum) , wer e over looked and not inc luded . It is , of 
course , necessar y to list them . 



G (only those names adopted by Fries) 

galeatus ( Cantharellus) Fr : 324 ~ [Sae : 371 (t>lerulius)] 
galericulatus (Agaricus) Fr : 143~ [Scop : 455] 
gallicus (Polyporus , as "P . Fav . gallicus")Fr : 345 , nom . nov . 
galopus (Agaricus) !"r: 143 ~ [PS : 379 ~ POr.l 2 : 56] 
gambosus (Agaricus) Fr : 50 sp . nov . 
gausapatus (Agaricus) Fr : ~3 , sp . nov . 
gelatinosum (Hydnum) Fr : 407 ~ [Scop : 472] 
gentilis (Agaricus) Fr : 212 , nom . nov . 
geophyllus (Agaricus) Fr : 340 ~ [BH : 546 , pl. 522 , fig . 2 , as "geophilus"] 
gibbosa ( Daeda1ea) Fr : 338 --+--- [POfiJ 1 : 21 (~:erulius)] 
gibbus (Agaricus) Fr : 81 ~ [PS : 449] 
gigantea (Thelephora) Fr : 448 ~ [FO 1 : 152] 
giganteus {Agaricus) Fr : 80 ~ [SEF: pl . 244 + accom . text ~Sib : 420] 
giganteus (Polyporus) Fr : 356 ~ [PS : 521 (Boletus)] 
gilvus (Agaricus) Fr : 80 ~ [PS : 4!!8] 
glabrata (Thelephora) Fr : 438 - ["Vetensk . Acad . Handl. 1820 : 51"] 
glabrum (Geoglossum) Fr : q88 not q83 ~ [PRNB : 116] 
glandulosus (Agaricus) Fr : 1B2 ~ [BH: 388 , pl. 426] 
glaucopus (Agaricus) Fr : 22!! ~ [Sch 4: 23] 
glojocephalus (Agaricus) Fr : 278 ~ [DC 6 : 52 , as 11gloiocephalus"] 
glossoides (Clavaria) Fr : !!87 t ~ [PAH : 200] 
glutinosum (Geoglossum) Fr : 489 -<-- [POt•l 1 : 11] 
glutinosus (Agaricus) Fr : 315 [Sch 4 : 17] 
glyciosmus (Agaricus) Fr : 72 , not 92 ~ [FO 2 : 194] 
gossypinus (Agaricus) Fr : 310 ~ [BH: 419 , pl . 425 , ~ig . 2] 
gracilis (Agaricus) Pr : 299 t ~ [PS : 425] 
gracilis (Clavaria) Fr : 475 ~ [PAH : 182] 
graminicola (Agaricus) Fr : 261 - [NS : 202 , as Agaricus f.1ycena t] 
grammopodius (Agaricus) Fr : 93 ~ [BH : 617 , pl . 548] 
granulatus (Bole t us) Fr : 387 -+-- [LSP : 1177] 
granulosa (Thelephora) Fr : !JIJ6 ~ [PS : 576] 
granulosus (Agaricus) Fr : 2!! ~ [BEF: 79] 
graveolens (Agaricus) Fr : 45 -.--- [PS : 361] 

~ 
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grisea (C1avar1a) Fr: 468 _.___ [PCC : 44] 
griseocyaneus (Agaricus : "griseo- cyaneus" of index) Fr : 202 , nom . nov . 
griseo- fuscus (Agaricus) Fr : 29 ~[DC 6 : 52] 
gunneri (Agaricus) Fr : 285 , nom . nov . 

-- H - -

haematochelis (Agaricus) M: 82 , N&B : 312 ~ [BH : 660 , pl. 527 , fig . 1 , as "aimatochelis"] 
haematopus (Agaricus) Fr : 149 ~ [POM 2 : 56] 
haematospermus (Agaricus) Fr : 282 , £•1 : 86~ [BH : 638 , pl. 595 , fig . 1 , as "aimatospermus"] 
haemispher1ca (Peziza) G: 665 ~ [PS : 647 , as "hemispherica"] 
hario1orum (Agaricus) Fr : 125 , fll : 74 , N&B : 315 ~ [BH : 618 , pl. 585 , fig . II , pl. 56] 
hauste1lar1s (Agaricus) Fr : 27 4 ~ [FO 2 : 232] 
hebepodius (Agaricus) Fr : 97 , sp . nov . 
hederae (Astoma) G: 525 ~ [ SEF : pl . 371 , fig . 5 (Sphaeria)] 
hederae (Hypoderma xylomoides var . ) M: 152 , var . nov . 
hederae (Sclerotium) Schl : 59 , sp . nov . 
hederaecola (Sphaeria lichenoides var . ) M: 146 , var . nov . 
he1veolus (Agaricus) M: 84- 85 , SA : 585 ~ [BH : 653 , pl . 431 , fig . V] 
he1veolus (Agaricus araneosus var . ) SA : 583 , N: 82 ~ [BH: pl. 431 , fig . V only as 

"A. aran . helveolus" ] 
helvola (Clavaria) Fr : 482 ~ [PAH : 201 as "he1veola"] 
helvola (Lepiota) G: 603 -<--- [BH : 653 , pl. 431 , fig . 1 (Agaricus "helveolus")] 
helvus (Agaricus) Fr : 72 , sp . nov . 
hemispherica (Tremella) Schl : 60 , sp . nov . 
hemitrichus (Agaricus) Fr : 280 ~ [PS : 296] 
hepatica (Fistuli na) Fr : 396 , not 16 , G: 648 ~ [PS : 549 (Boletus) ~ Sch 4 : 82 (Boletus)] 
hepatica (Thelephora) Fr : 439 , nom . nov . 
hepaticus (Boletus) M: 39 , L: 470 , H: 26 , P : 444 , HFL : pl . 126 + text ~ [Sch 4 : 82] 
heraclearia (Sphaeria punctiformis var . ) M: 146 , var . nov .; Fr 2 : 525 
heracle1 (Erysiphe) SA : 615 , Sch1 : 57 , M: 133 ~ [ "Schleich . Crypt . Exs . no . 89" ] 
heraclei (Xyloma) Schl: 60 , sp . nov . 
herbariorum (Eur otium) G: 566- 567 ~ [Wli : 111 (~lucor)] 
her bariorum (Mucor ) M: 114 ~ [ \olH : 111] 

..... 
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herbarum (Byssus) ttl : 12- 13 ~ [PAB : 32 (Dematium)] 
herbarum (Calycine) G: 670 ~ [PAB : 30 (Peziza)] 
herbarum (Cladosporium) 0 : 556 , LD 20 : 496- 497~ (PAB : 32 (Dematium)) 
herbar um (Clavaria) N: 32- 33 -:.-- [ PRNB: 118] 
herbarum (Dematium) Sch:}. : 57 , N&B : 368 ~ [PAB: 32] 
herbarum (Exormatostoma) G: 522 -+-- [PS : 78 (Sphaeria)] 
he r barum (Geoglossum) G: 659 ~ [PRNB : 118 (Clavaria)] 
herbarum (Pezi za) Schl : 58 ~ [PAB: 30] 
herbarum (Sphaeria) N&B : 300 , Schl : 59 , H: 7 -r-- [PS : 78] 
he r bar urn (Tor ula) G: 557 ~ [Ll\1 3 : 21 (Torula) ~ PS : 693 (r•ton111a)] 
herbarum (Xyloma) Schl : 60 , M: 150 t ~ [ A&S : 65] 
herculeana (Clavaria) P: 270 , G: 657 ~ [LFS : 1065] 
heter ocli tus (Boletus) G: 6bO , P: 244- 245 ~ [Bolt : 164] 
heteroclitus (Polyporus) Fr : 34 4 ~ [Bolt : 164 (Boletus)] 
heter omorpha (Daedalea) Fr : 340 ~ [FO 1: 108] 
heyderi (Mi trula) G: 660 , sp . nov . 
h1asc ens (Agaricus) Fr : 303 , sp . nov . 
hi laris (Agaricus) Fr : 254 , nom . nov . 
himantioides (Herulius) Fr : 329 ~ [FO 2 : 238] 
hinnuleus (Agaricus) P: 215 , H: 21- 22 ~ [\1/ith 4 : 232] 
hippopinus (Agaricus) P: 209- 210 ~ [With 4: 202] 
hippotrichoides (Thamnomyces) Ehren : 519 ~ [SEF: pl. 200 + text , (Sphaeria "hypotrichoides"] 
hippotrichoides (Rhizomor pha setiformis var . Lichen ) M: 136- 137t -4-- [Hild . : 360( Lichen ) ] 
hirneo1us (Agaricus) Fr : 206 ~ [FO 2: 211] - -
hirsu ta (Agaricus ephemeroides var . ) N: 55~ [BH : 403 , pl. 582'?] 
hirsuta (Sphaeria) H: 7 , 0 : 527 ~ [PAB : 24] 
hirsuta (Thelephora) Fr : b39 , Schl : 60 , N&B : 342 , HFD : 13 , pl. 1738, fig . 1 ~ [H111d : 397] 
hirsutum (Geoglossum) Fr : 488 , G: 658 , H: 30 , LD 18 : 358 [PAH : 169] 
hirsutum (Helotium) LD 20 : 509- 510 ~ [Tr~ 1 : 23] 
hirsutum (Stereum) G: 653 ~ [\o/illd : 397 ("Thaelaephora" )] 
hi rsutus (Polyporus) Fr : 367 ~ [JCo11 2: 149 (Boletus)] 
hirtipes (Agaricus) Fr : 206, not 269 , HFD : 12 , pl . 1730, fig . 2 ~ [Sae : 272] 
hirtus (Polyporus) Fr : 345 , nom . nov . 
hispida (Peziza) P: 462 -< [HPA : 635] 
hispida (Sphaeria) M: 144 [TM 2: 17] 
hispidulum (Chor dosty1um) LD 21 : 166 ~ [Tl1 1 : 39] 

,_. 
\0 
~,, 



hispidulus (Agaricus} Fr : 201 ~ [FO 2 : 97 , not BEF : 81] 
hispidus (Boletus) 1·1 : 42 , SA : 548 , G: 6lJO , N&B : 337 -r.-- [BH : 351 , pl. 210 , lJ93] 
hispidus (Polyporus) Fr : 362 ~ [BH : 351 , pls . 210 , 493 (Boletus}] 
ho1111 (Hydnurn} Fr : 420 ~ ["Schmidt : 87 " (Sistotrema)] 
hordus (Agaricus) Fr : 47 , sp . nov . 
horisontalis (Agaricus} SA : 582 -+-- [BH: 573 , pl. 324 , as "horizont.alis " ] 
horizontalis (Agaricus) N: 80 , H: 21 , P: 211 t ~ [BH : 573 , pl. 32lJ] 
hornemannii (Agaricus) Fr : 285 , not 47 , nom . nov . 
hortensis (Agaricus) Fr : 195 ~ [PS : 362] 
hudsonii (Agaricus) 11 : 64 ~ [PS: 390] 
hudsoni (Mycena) G: 620 ~ [PS : 390 (Agaricus)] 
humuli (Erysiphe) tfJ : 133 ~ [DC 6 : 106] 
hyalina (Octospora) G: 667 ~ [PS : 655 (Peziza)] 
hyalina (Sphaeria) Schl : 59 ~ [ "P[ersoon?] " ] 
hybrida (Clavaria) Re : 54 -E--- [BH : 19lJ , pl . 440 , fig . 1] 
hybrida (Helvel la) P: 453 ~ [SEF: pl . 238 + text] 
hybrida (Morchella) G: 662 ~ [SEF : pl . 238 + text (Helvella}] 
hybrida (Peziza) G: 666 ~ [SEF: pl . 369 l fig . 1 + text] 
hybridum (Hydnum) M: 38 ~[BH : 307 , pl . q53 , fig . 2] 
hybridus (Agar icus} Fr : 239 , SA : 584 ~ [ BH : index , pl . 398 only t] 
hybr idus ([Agari cus] ) M: 83 ~ [BH : index , pl . 398 onlyt] 
hybridus (Polyporus) Fr : 362 t ~ [Bose : 84 (Boletus}] 
hydnoidea (Thelephora) Fr : 4lJ5 ~ [POM 1 : 15 (Corticium)] 
hydnoides (Cer atium) 1~ : 13 , G: 562 -:---- [LM 3: 20] 
hydnoides (Peziza) ? : 467~ [SEF : pl. 178 + te xt] 
hydrogrammus (Agari cus) Fr : 197 , M: 66 -E--- [BH : 515 , pl . 564 , figs . A, B, G, H) 
hydrolips (Merulius var . Helvella } M: 48 t ~ [ BH: 292 , pl . 465 , fig . 2 (Helvella 
hydrolips (Merulius) N&B : 333 , f.t : ~-:--- [BH : 292 , pl. 465 , fig . 2 (Helve11a)] 
hydrophilus (Agaricus) M: 83 ~ [BH: 440 , pl . 511 ] 
hydrophora (~1ucor) G: 56l~ [ PS : 202 , not Tl-1 2 : 5] 
hydrophora (Peziza) 11 : 27 ~ [BH : 243 , pl. 410 , fig . 2] 
hydrophora (Sphaeria peziza var . Peziza ) M: 143- 144 t -.-- [BH : 243 (Peziza )] 
hydrophor us (Agaricus) Fr : 304 , M: 57~~BH : 411 , pl . 558 , fig . 2] 
hypnorum (Agaricus) N&B : 317~ [PS: 385 , as " hypnorum"~BEFC 1 : 117 , as "hypni" ] 
hypnorum (Agaricus mycena) Z: 106 t ~ [BEFC 1 : 117 (Agaricus "hypn1")] 
hypnorum (Agaricus) Fr : 267 -< [BEFC 1 : 117 , as "hypni " ?Schrank] 

) ] 
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hypodermia (Peziza) 1-1 : 19- 20 -c---[DC 6 : 19] 
hypophylla (Sphaeria) Spr : 318 ~ [ "Rebentisch" ] 
hypothejus (Agaricus) Fr : 35 , nom . nov . 
hypotr ichoides (Sphaeria) Schl : 59 -+-- (?SEF: pl . 200 + text ] 
hypoxylon (Sphaeria) H: 4 ~ [POM 1: 20] 
hypoxylon (Hypoxylon cornutum var . Sphaeria )f\1 : 137-138 t ~ [PDr-1 1 : 20 (Sphaeria)] 
hypoxylon (Sphaeria [Cordyceps ] ) FSS: no . 181 ~ [LSP : 1182 (Clavaria)] 
hypoxylon (Sphaeria) P: 496 ~ [LSP: 1182 (Clavaria)] 
hypoxylon (Sphaeria) Schl : 59 ~ [POM 1 : 20] 
hysginus (Agaricus) Fr : 67~ [FO 2 : 192] 
hysterioides (Xyloma) Schl : 60 , P: 283 _.__ [PIC : 38 , pl . 10 , fig . 3] 
hystrix (Hydnum) Fr : 410 ~ [BEF : 113 , "nystricinum"] 
hystrix (Sphaeria) Schl : 59 ~ [Tr~ 2 : 53] 

I --

icterinus (Agaricus) Fr : 207 , sp . nov . 
1gn 1a~1us (Boletus) M: 41 , P: 447 , 0 : 641 , H: 28 ~ [LSpPl : 1645 ~ LSP : 1176] 
igniarius (Polyporus) Fr : 375 , not 378 ~ [LSP : 1176 (Boletus)] 
ileopodlus (Agaricus) !-1 : 81 ~ [BH : 656 , pl. 578 , 592 , 586 , fig . 2] 
ilicinum (Erineum) Re : 56 , l~ : 17 , ~ [LDC : 15] 
ilicinus (Agar icus) F~ : 251 , not 257 ....__ [DC 6 : LJ8] 
111cium (Erineum) SA: 529 ~ [LDC : 15 , as "ilicinum" ] 
iliopodius (Agaricus) Fr : 2 31 ~ [ BH : 656 , as "1leopodius"] 
illinitus (Aga~icus) Fr : 23 ~ [FO 2 : 8] 
imberbis (Boletus) f.l : 40 ~ [BH : 339 , pl. 445 fig . 1] 
imberbis (Peziza) SA: 532- 533 , t-1 : 22- 23 ~ [BH : 2115 , pl. 467 , fig . 2] 
imbricata (Daedalea) P: 251-252~ [BH : 349 , pl . 366 (Boletus)] 
imbricatum (Hydnum) Fr: 398 , t-1 : 38 , G: 650 ~ [LSpP1 : 1647 ~ LSP: 1178] 
imbricatus (Agaricus) Fr : 42 ....__ [FO 1 : 27] 
imbricatus (Boletus) to~: 42 , P: 252 ~ [BH : 34 9 , pl. 366) 
imbricatus (Polyporus) Fr : 357~ [BH : 349 , pl . 366 (Boletus)] 
immersa (Nemania) G: 517 ~ [SEF: pl . 374 , fig . 1 + text (Sphaeria)] 
immersa (Patellaria) G: 664 ~ [SEF: pl . 369 , fig . 9 + text (Peziza) , not SEF : 389] 
immersum (Sclerotium) SA : 617 ~ [DC 6 : 111 (Sclerotium)] 
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impatiens (Agaricus) Fr : 302 , not 24~ , sp . nov . 
impressa (Sphaeria) FSS : no . 152 , sp . nov ., Fr 2 : 56~ 
ir.aequalis (Clavaria) Fr : ~81 -4:-- [FD 1~: 6 , pl. 836] 
inamoe~us (Agaricus) Fr : 111 _.___ [FO 1 : 10] 
incana (Omphalia amethystea [var . ]) G: 615 ~ [BH : pl. 570 , fig . 1] 
incanus (Agaricus) Fr : 209 , sp . nov . 
incarnatus (Hypochnus) Schl : 58 , sp . nov . 
incarnaws (Polyporus) Fr : 379 ~ [PS : 546 (Boletus) ~PAS : 30 (Poria)) 
incomtus (Agaricus) Fr : 171~ [FO 2 : 212 , not 218) 
inconstans (Agaricus) Fr: 181 , SA : 560 , 1•1 : 51 .._ [PCS : 17] 
inconstans (Pleuropus) G: 615 ~ [PCS: 17 (Agaricus)] 
incrassata (Rivularia) P: 178~ [SEF 14 : no . 967? (Ulva) as alga) 
incurvus (Agaricus) Re : 52-53 _.__ [Sch ~ : 29) 
infractus (Agaricus) Fr : 223 -+- (PS : 283 ~ POf.1 2: 42 , as "!nfrcactus") 
inequale (Peripherostoma fuscum [var . )) G: 51~ , var . nov . 
i nflexa (Peziza) P: ~58 ~ [Bolt : 71 , as "inflecta") 1 in!'undibuliformis (Agaricus) SA : 57~ , 1·1 : 67 , 11&6 : 326 , P: 393 ~ [BH: 510 , pls . 286 , 553) 
infundibullforrnis (Agaricus) P: 393 ~ [Bolt : 34) 
infundibul1formis (Boletus melanopus var . ) ~i : 43 ~ (PIPR : 8, pl. 4 (Boletus )) 
infundibuliformis (Helotium) G: 661~ [Sch 4: 110 (Helvella)) ----
infundibuliformis (Hymenoscyphus) G: 673 -- [BEFC 1 : 211 (Peziza "infundibulum" ), non Sch) 
infundibuliformis (Nerulius) H: 25 ~ [Bolt : 34 (Agaricus)) 
infundibuliformis (Peziza crocea var . ) l·l : 25 , var . nov . ? 
in!'undibulum (Hydnum) Fr : ~01~ [Swartz , "Vetensk . Acad . Handl. 1610: 2~~") 
infundibulum (Polyporus melanopus var . ) Fr : 3~7 ~ [PO: 70 (Boletus " 1nfund1buliforr.~is " ] 
ingratus (Agaricus) Fr : 123 ~ [Sae : 304] 
inodorus (Agaricus) 1·: : 79- 80 ~ [BH : 552 , pl. 524 , fig . 2) 
inopus (Agaricus) Fr : 251 ~ [FO 2 : 32) 
i nornatus (Agaricus) Fr : 93 _.__ [SEF: pl . 3~2 + text] 
1nqu1lans (Agaricus) Fr : 264 ~ [FO 2 : 170) 
inquinans (Dermodium) G: 570 -.- [L!o1 3 : 25 as "Demordium"] 
inquinans (Octospora) G: 667 , sp . nov . ~ tnon PS : 631 (Peziza) -E--- Sch : t . 158 (Peziza)) 
inquinans (Peziza) Schl : 58 , H: 32 -+- [PS : 631) 
i nouinans (Sphaeria) 1·1 : 11:5 ~ [PS : 83) 
insidens (Sphaeria) G: 528 ~ [SEF : pl . 372 , fig . 12 , + ter.t) 
insitiva (Sphaeria) N: 140 ~ [Tfol 2 : 36) 
insulsus (Agaricus) Fr : 68 , sp . nov . 
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integer (Agaricus) P: lt03 , Sch1 : 5_6 , H: 20 ~ [LSP : 1171] 
integrel la (Mycena) G: 621~ [PIC : 5lt , pl . llt (Agaricus)] 
integrellus (Agaricus) Fr : 161~ [PIC : 54 , pl. 14] 
integrellus (Agaricus mycena) Z : 104 t ~ [PIC : 54 , pl. 14 (Agaricus )] 
intertexta (Byssus) 1>1 : 12~ [DC2 : 68] 
intestina (Rhizomorpha) M: 136 ~ [DC 6 : 115] 
intumescens (Gyraria) 0 : 593 -+--- [SEF 26 : no . 1870 (Treme11a) , as alga)] 
intumescens (Treme1la) H: 32 ~ [SEF 26 : no . 1870, a s alga] 
intybacea (The1ephora) Fr : 431 -+----- [PS : 567] 
inundatum (Myrothecium) G: 569 ~ [TM 1 : 25] 
involuta (Omphalia) G: 611~ [BEFC 1 : 39 (Agaricus)] 
involutus (Agaricus) Fr : 271 , not 270 ~ [BEFC 1 : 39] 
ionides (Agaricus) f\1 : 73- 7Ll ~ [BH : 557 , pl. 533 , fig . 3] 
irregulare (Per ipherostoma) G: 514 ~ [SEF : pl . 374 , fig . 9 + text (Sphaeria)] 
irregu1aris (Sphaeria) P: 286 ~ [SEF : pl . 374 , fig . 9 + text] 
irrigatus (Agaricus) Fr : 101~ [PS : 361] 
isabellinus (Hypochnus) LD 22 : 368 , Sch1 : 58 ~ [FO 2 : 281] 
iungenda (Aspergillus) MNA : 510 ~ [ ''Ehrenberg . Flora 3 ''] 

-- J - -

janthinus (Agaricus purus var . ) M: 72 , var . nov . 
jecorinus (Agaricus) Fr : 66 , sp . nov . 
jolithus (Dematium) Schl : 57 ~ [WFL: 535 ] 
jonides (Agaricus) Fr: 107 -f--- [BH : 557 , pl. 533 , fig . 3, as "ionides"] 
jubatus (Agaricus) Fr : 196 , sp . nov . 
jugis {Agaricus) Fr : 177 , nom . nov . 
juglandis (Boletus) !<1 : 43 , SA : 552 , N&B : 337 , R: 25~ [Sch 4 : 75 , "iuglandis"] 
juglandis (Erineum) M: 17 ~ ["Schleich . Cent . Exs. no . 92"] 
juglandis (Erineum) Schl : 57 , sp . nov . ? 
juglandis (Stilbospora) FSS : no . 215 , sp . nov . , Fr 3 : Ll85 
J uncea (C1avar1a) Fr : 479 ~[FO 2: 291] 
junceus (Agaricus) Fr : 208 , sp . nov . 
juncicola (Agaricus) Fr : 160, sp . nov . ~ 
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juniperi (Tremella) Schl : 60 --E-- [LSP : 1157 , as alga , as "juniperina" ] 
juniperina (Gyraria) 0 : 59~ -+--- [LSP : 1157 , as alga (Tremella)] 
juniperina (Tremella) LD 20 : 140 ~ [LSP: 1157 , as alga] 
junonius (Agaricus) Fr: 24~ , sp . nov . 
junonius (Agaricus) SB: no . 582 , pl . 582 , fig . 1~ [Fr : 244] 

-- K - -

katui (Boletus) Spr : 310 ~ [EHor : 93] 
kirbii (Sphaeria) 0 : 529 ~ [SEF: pl . 371 , fig . 3 + text] 
kunzei (Clavaria) Fr: 47~ , sp . nov . 
ki.ittlingerii (Thelephora , "kiillingerii" of index) Fr: 43~ ~ ["Hart . Erl .: 396"] 

-- L --

labellum (Peziza) N: 25- 26 , N&B : 349 ~ [BH: 262 , pl . 20~] 
laburni {Sphaeria) P: 280- 281, r~ : 1~2 ~ [POM 1: 68] 
labyrinthiformis (Agaricus) SA : 558- 559 ~ [BH : 377 , pl . 352 , ~~2 , fig . 1] 
labyr inthiformis (Boletus) rot : 41 , SA : 551 ~ [BR : 357 , pl. 497 , fig . 1] 
laccatus (Agaricus) Fr : 106 ~ [Scop : 4~~] 
lacerus (Agaricus) Fr : 257 , sp . nov . 
laciniata (Clavaria) M: 33, SA : 5~1 , P: 473 ~ [Sch 4: 122] 
laciniata (Thelephora) Fr: ~31~ [POM 1: 36 (Corticium)] 
laciniatum (Stereum) 0 : 652 ~ [POM 1 : 36 (Corticium)] 
laciniatus (Boletus) P: 25 1 t , in obs . 
lacrimans {Merulius , " lacrymans " of index) Fr : 328 ~ [HJ 2: 111 (Bole tus)] 
lacrymabundus (Agaricus) Fr : 287 , H: 23-2~ , P: ~25 , M: 55 , SA : 566 ~ [BH : 438 , pl. 194 , 

525 , fig . 3] 
lacrymalis (Agaricus) P: 218- 219 ~ [BEF: 75 , as "lacrimalis"] 
lacrymalis (Oyraria) 0 : 595 ~ [PS : 628 (Tremella)] 
lacrymans (Boletus) P: 245- 246 -<--- [WJ 2 : 111] 
lacrymans (f\1erulius) H: 25- 26 , SA : 557 , f\1 : ~9 ~ [WJ 2: 111 (Boletus)] 
lactea (Peziza) M: 23 , SA: 533 ~ [BH : 253 , pl . 376 , fig . 3] 
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1actea (The1ephora ) Fr : ~52 , nom . nov . 
1actea (Typhoderma) 0 : 559 ~ [ "Dillwyn . Conf .: 79" (Conf erva)] 
1acteum (Hydnum) Fr : ~12 ~ [ FO 2 : 266 (Sistotr ema)] 
1acteus ( Agaricus) Fr : 152 ---- [PS: 39~] 
1acteus (Agaricus mycena) Z: 106 t -o-- [ PS : 39~ (Agaricus ) ] 
lacteus (Polyporus ) Fr : 359 , sp . nov . --
1actifluum (Leccinum )G : 6~7 _.___ [With ~ : 320 (Boletus)] 
lactifluus (Agaricus) P: 193 , R: 31 , H: 20 ~ [LSP : 1172] 
lacunosum (Sclerotium) G: 591 --- [ PD : 15] Fr 2 : 252 (as var . ) . 
lacustris (Peziza) FSS : no . 173 , sp . nov . j Fr 2 : 1~3 
laetus (Agaricus ) Fr : 102 -E--- [POM 2 : ~8 
laevigatum (Hydnum) Fr : 399 --- [Swartz , "Vetensk. Acad . Handl. 1810 : 243" ] 
laevigatus (Agaricus metatus var . ) Fr: 144 --- [PS : 380 (Agaricus )] 
laevis (Nemania) G: 519 ~[SEF : pl . 394 , fig . 5 +text (Sphaeria)~ 
laevis (The1ephora ) Fr : ~51 ~ [PD : 30 (Cor ticium)] 
lagopus (Agaricus) Fr : 312 , sp . nov . 
lame l lirugis (Agaricus) Fr : 184 ~ [DC 6: 44] 
l amprocephalus (Agaricus) M: 83 ~ [SH : 652 , pl . 544 , fig . 2] 
lampropus (Agaricus) Fr : 203 ~ [FO 1 : 19] 
1anata (Cytispora) FSS : no . 159 , sp . nov . : Fr 2 : 482 
lanatus (Agaricus ) P: 211 ~ [SEF : pl . 417 + text] 
laneus (Aspergillus) G: 555 ~ [ L!-1 3 : 16 -<-- "Ditmar I con . " ] 
1anuginosa (Pezi za ) M: 25 , N&B : 3~9 P: 462 --- [BH: 260 , pl. 396 , fig . 2] 
lanuginosus (Agaricus) Fr : 257 , to! : B3 , N&B : 312 , P : 212- 213 - - [ BH : 659 , pl. 370] 
laricis (Boletus) R: 18 ~ [?"Linn . " ] 
laricis (Boletus) Schl : 56 , sp . nov . ? 
lasc ivus (Agaricus ) Fr : 110 sp . nov . 
lata (Nemania ) G: 518 ~ [Por-t 1 : 66 (Sphaeria)] 
lata (Sphaeria ) Schl : 59 , H: 6 ~ [POM 1 : 66] 
lateralis (Agaric us) P: 238- 239 ~ [Bolt : 71] 
lateralis (Boletus) H: 27 _._ [Bolt : 83] 
latericola (Boletus) H: 27 ~ [ Bolt : 83] 
lateritia (Auricularia cariophyllea var . ) M: 33 var . nov . 
lateritia (Himantia) LD 21: 166 ~ [PS : 704 tj 
lateritia (Peziza vesciculosa var . ) 1-1 : 25 ~ [BH : 270 , pl. 457 , f igs . lG , I , R] 
lateritia (Pratel1a) 0 : 627 ~ [Sch 4: 22 (Agaricus)] 
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1ater1t1us (A£ar1cua) Pr : 265 , nom. nov . 
later1t1us ( Agaricus) Pr : 288 ---- [PC : 19 , non Sch ~ : 22] 
lnterlt1UG (Agaricus pr atella) Z: 313 t - [Sch ~ : 22 ( Agaricus __ )] 
lat1ssl.Cio (Oaedalea) Pr: 3~0 -. [PO 1 : 128 (Polyporuo)] 
latus (Agaricus) !'r: 215 - [PS: 276] 
lauri (Astoma) G: 525 t _.___ [SEP: pl . 371 + text (Sphaeria )] 
laur1 (Clavar1a ) Pr: ~86 ~ [Brot : ~75) 
laur1 ( Y.yloca) Sch1 : 60 , ap . nov . ? 
1ecanor a (Pc:1za) Schl : 58 ~ ["Sc~. ~ Y."] 
leJocephalus (Agar icus) Pr : 277 - [DC 6 : 53 , ae "1eiocepha1ua"] 
lcnt1cu1ana (Pezl•o) Sch1 : 58 - (POM 2 : 85] 
1enLicular1o (Oct ospor a) C: 667 , ap. nov . , non POM 2: 85 ~ BH : 2~8 . 
lent1cular1e (Pe:1za) H: 20- 21, SA: 530 ~ [BH: 2b8 , pl. 300, figa . a , c] 
lentua (Agaricus) Pr : 253 _.___ (PS: 287) 
leonlnum (llydnu~:~) !'r: ~11 , op. nov . 
1con1nua (Agar icus) Pr: 199 ~ [Sch b: 21) 
lepidcua (Agaricus) Pr : 176 - (!10 1: 21) 
leplsta (Agaricus) Fr: 271 , not 265 , sp . nov . 
1cpor lna (Scodel11na) C: 668 -4--- (BEP: 117 (Pe:i:a)] 
lcpt occpha1a (Coltric1o) C: 6b5 -.-- (WJ 1 : 1t2 (Boletus)] 
leptooephalue (Polyporuo) Pr : 3~9 _.___ [~J 1 : lb2 (Boletus)) 
1eucoccphalus (Agar1cua) R: 37 , SA : 580 , ~: : 77 - (BII: 597 , pl. ~28 , fi g . 1 , pl. 536) 
leucocr ea s ( Y.y loea) Schl : 60 : M: 1b9 , G: 5b5 ~ (LDC: 63) 
louooloma (Ootoapora) C: 667 - [PS: 665 (?e::h::a) --- "Hedwig. Ku:1c .: 13"] 
1ouco~:olo {Po~i:o) L: ~67 ~ [DC 6 : 21 --- PS : 670] 
1eucophGeo (Helvella) 0 : 662 , LD 20 : 512 - (PS: 616 - " Batav . Pung . a=l!n . : 25" ] 
1l!ucopodlum (Leoclnut~ aursntiacum [ va.r . )) 0 : 646 , •1ar. nov. 
1l!ucopod1us (A&a••lcus) H: 80 --- (BH: 556 , pl. 533 , fJg . 2] 
loueopua (Agarloua) Pr: 236 - [BII: 556, pl. 533 rig. 2 , as "leucopodluo"] 
1eucoapcrr.os (Cytlopora) PSS: no . 156 - [PO:·l 1 : fH {llsotlllspora)] F'r 2 : 543 
leucosper=o (llclllospora) s,; : 52~ . M: 1118 , Spr : 278 , LD 22 : 386 ~ [PS : 108 --POM l : 81 , 

ln obn . ) 
leucostom.a {Sphaerl&) 1·1: 142 - (PAB : 23) 
lcucootomum (Engl:ootor.oa) 0 : 520~ [PAB: 23 (Sphaorla)] 
1ev!u~culll (OomtUu1ar13) Ll> 18: 311 - [ " Roflnesque. J . Phys . , Aug . 1819"] 
11chcno1des (Pe~iconla) M: 18 - (TI'. 2: 2] 
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lichenoides (Sphaeria) L: 486 , N: 146 -'"- [DC 2 : 299] 
lichenoides (Xyloma) SA : 519 ~- [DC 2 : 304 t] 
ligatus (Agaricus) Fr : 32 , sp . nov . 
ligatus (Agaricus) P: 414 , sp . nov . ? 2 lignatilis (Agaricus) Fr : 94 t ~ [PS : 368] 
lignatilis (Agaricus) SA : 577 , N: 71 -E:-- [BH : 528 , pl. 554 , fig . 1] 
11gnatil1s (Agaricus gymnopus) Z: 93 t <:--- [PS : 368 (Agaricus )] 
ligni (Sphaeria byssiseda var . ) M: 144 , var . nov . 
lignifraga (Botr ytis) SA : 527 , f>l : 14 ~ [BH : 103 , pl. 5011 , fig . 6 (Mucor)] 
lignifr agus (Mucor) P: 503 t ~[BH : 103 , pl . 504 , fig . 6] 
lignisedum (Hysterium ostraceum var . ) f-1 : 153 , var . nov . 
ligula (Clavaria) Fr : 47 7 ~[Sch 4: 116] 
11macinus (Agaricus) P: 209 ~ [Sch 4: 74] 
limacinus (Gymnopus) G: 609 ~ [ Sch 4: 74 (Agaricus)] 
limonius (Agaricus) Fr : 213 ~ [FO 2 : 56] 
linearis (Peziza scutellata var . ) P : 263- 26 4 t , var . nov . 
lineatus (Agaricus) Fr : 152 , N: 63 ~ [BH : 547 , pl. 522 , f ig . 3] 
linkii (Agaricus) Fr : 204 ~ [FO 2 : 217] 
listeri (Agar icus) P: 191 ~ [\tlith 4: 158 , p . p . ] 
littoralis (Conferva) Fodere : 249 ~ ? 
livida (The1ephora) Fr : 447 ~ [FO 2 : 276 ~ POM 1 : 58 (Corticium)] 
livida (Vaginata) G: 601 , sp . nov , non PS : 247 (Amanita) 
l1vida (Tremel1a mesenteriformis var . ) N: 28- 29 -<---- [BH: 230 , pl. 406 , 499 , fig . 6] 
livido- fuscus (Agaricus stipitus var . ) P: 198, var . nov . 
livido- rubescens (Agaricus l acti fluus) Z: 317 t ~ [BEFC 2 : 51] 
liv1dus (Agaricus) M: 77 , SA : 580 ~ [BH : pl. 382 only t] 
lividus (Agaricus russula) Z: 354 t ~ [BH : pl . 382 only (Agaricus ) t] 
lividus (Boletus) Fr : 389 ~[BH : 327 pl . 490 , fig . 2] 
lividus (Boletus chrysenteron var . ) t>l : 45- 46 -+- [ BH : 327 , pl. 490 , fig . 2 (Boletus )] 
l obata (Corniola) G: 637 ~ [PS : 494 (Nerul1us)] 
lobate (Omphalia) G: 612 ~ [SEF: pl . 186 + text (Agaricus)] 
lobatus (Cantharellus) Fr : 323 ~ [PS : 49ll nterulius)] 
l onga (Sphaeria) G: 529 -E--- [SEF : pl . 393 , fig . 4 + text] 
longicaudus (Agaricus) Fr : 248 ~ [PS : 332] 
longipes (Agaricus) SA : 578 , t-1: 75 ~ [ BH : 613 , pl. 232 , 515] 
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longum (Hysterium) LD 22 : ~01 -e.- [PS : 99] 
lonicera (Erysiphe) SA : 615 ... __ [DC 6: 107 , as "lonicerae"] 
lonicerae (Erysiphe) M: 133 ~ [DC 6 : 107] 
lonicerae (Sphaeria) G: 528 ~ [SEF : pl . 393 , fig . 6 + text] 
lonicerae (Xyloma) Schl : 60 , sp . nov . ? 
lubrica (Leotia) Sch1 : 58 , G: 660 ~ [Scop : 477 (E1vela)] 
lubricus (Agaricus) Fr : 252 -E--- [PS : 307] 
lucida (Grifo1a) G: 644 ~ [GSN : 143~ (Boletus)~ "Leysser. Fl. Hols ." ] 
lucidus (Agaricus) Fr : 235 ~ [PS : 299] 
lucidus (Boletus) H: 27 , P: 439-~40 ~ [GSN : 1434 -.--- " Leysser . Fl. Hols . " ] 
lucidus (Polyporus) Fr : 353 ~ [GSN : 1~ 34 (Boletus) -«-- "Leysser . Fl. Ho1s . 11

] 

lucifugus (Agaricus) Fr : 258 ~ [FO 2 : 50] 
lugubris (Agaricus) Fr : 25~ . sp . nov . 
lurida (Octospora) G: 668 ~ [PS : 666 (Peziza)] 
lurldum (Leccinum) G: 6~8 ~ [Sch 4 : 78 (Boletus)J 3 luridus (Agaricus) Fr : 65 t ~ [PS : 436 , n3n Sch . ] 
luridus (Agaricus) Fr : 40 t ~ [Sch 4: 30] 
luridus (Agaricus gymnopus ) Z: 98 t ~ [Sch 4 : 30 (Agaricus )] 
luridus (Boletus) Fr : 391 , K: 25 - 26 ~ [Sch 4 : 78] 
luridus (Gymnopus) G: 606 ~ [Sch 4: 30 (Agaricus)] 
luridus (Lactarius) G: 625 ~ [PS : 436 (Agaricus) non Sch] 
luscinus (Agaricus) Fr : 87 ~ [FO 2 : 108 ] 
lutea (Auricularia reflexa var . ) M: 34 ~[BH : 281 , pl. 274] 
1utea (C1avaria) M: 31 , L: 468 ~ [LFF : 126] 
lutea (Clavaria coralloides var . ) M: 32 - [BH : 201] 
lutea (Clavaria lutea var. ) M: 31 <--- [LFF : 126 ( Clavaria ) J 
lutea (Peziza fructigena var . ) r-1 : 23 ~ [BH : 236] 
lutea (Pe ziza vesciculosa var . ) M: 25 ~ [BH: 270] 
lutea (Peziza stercoraria var . ) M: 22~ [BH : 256 , pl. 376] 
lutea (Peziza stercoraria [var . ]) SA : 532 ~ [BH : 256 , pl. 376] 
lutea (Russula) G: 618 ~ [HFA : 611 (Agaricus)] 
lutea (Tremella cerebrina var . ) f>l : 28 ~ [BH : 221] 
lutea (Tremella mesenteriformis var . ) N: 28- 29 ~ (BH : 230, pl. 406J 
luteo- alba (Mycena) G: 620 ~ [Bolt : 38 , as "lateo a1bus" (Agaricus)] 
luteoalbus (Agaricus) Fr : 152 ~ [Bolt : 38 , as "lateo albus"] 
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luteo- a1bus (Agaricus stipitis var . ) P : 199 , var . nov . 
luteolus (Agaricus pyxidatus var . ) t-1 : 68 _.,__ [BH : 5111) 
luteo- virens (Agaricus) , " luteovirens" of index , Fr : Ill -< ["Pers . " ~ A&S : 168] 
lutescens (Boletus) N&B : 339 < [PAS : 29] 
lutescens (Cantharel1us) Fr : 320 , G: 636 --.- [PS: 1189 (Merulius)] 
lutescens (Herul1us) SA : 556 , l•1 : 117~ [PS : 4§9J 
luteus (Agaricus) P : 212 , H: 22~ [Boqt : 50] 
luteus (Agaricus) Fr : 55 -E-- [HFA : 611] 
luteus (Agaricus caespitosus var . ) M: 811 -r-- [Bolt : 50 (Agaricus )] 
luteus {Agaricus russula) Z : 352 t ~ [HFA : 611 (Agaricus )] 
" luetus" (Boletus : orthographic error for 1uteus?) H: 27 ~ [LSP : 1177] 
luteus (Boletus hispidus var . ) M: 42~ [BH : 351 , pl . 493] 
luteus (Bole t us hispidus [var . ]) SA : 5118 _.__ [BH : 351 , pl . 1193] 
luteus (Suillus) 0 : 646 ~ [Sch 4 : 81 (Boletus) ~ Scop : 465 (Boletus)] 
lyccperdioides (Piligena) HFD : 13 , t . 17110 , fig . 2 ~ [Sae : 221] 
1ycoperdoides (Agaricus) N&B : 3111 --- [BH : 610 , pl. 516 , fig . 1 , as "lycoperdonoides " ] 
lycoperdoides (Agaricus gymnopus) Z: 92 t -E--- [BH : 610 , pl . 516 , fig . 1 , as Agaricus 

"lycoperdono1des"] 
lycoperdoides (Asterophora) G: 635 -4'-- [BH: 610 , pl. 516 , fig . 1 (Agaricus " 1ycoperdono1des " )] 
lycoperdoides (t-1erulius) M: 47 ~ [BH : 610 , pl. 516 , fig . 1 (Agaricus "lycoperdonoides " )] 
lycoperdoides (Sphaeria) P: 486 -E--- [WO : 47] 

macer (Agaricus) P: 217 ~ [With II : 256] 
macilentus (Agaricus) Fr : 131 , sp . nov . 
macrodon (Hydnum) Fr: 1115 ~ [PS : 560] 
macropus (Agaricus) Fr : 215 ~ [PS : 275] 
macropus (Clavaria) Fr : 475 ~ [PAH : 183 ] 

-- M 

macropus (folacroscyphus) G: 672~ [POM 1 : 26 ~ Bolt : pl. 96 (no name)] 
macrorhiza (Clavaria) Fr: 1178 ~ [SHartz , "Vetensk . A cad . Handl . 1811 : 135"] 
macrosperma (Stilbospora) N: 1117 ~ [PO : Ill , as "macrospora" ] 
maculaeformis (Sphaeria) f•l : 145 ~ [PO : 52] 
maculaeformis (Thelephora) Fr : ll5ll -E--- [FO 1 : 150] 
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maculare (Hyster ium) PSS : no . 167 , sp . nov .: Fr 2: 592 
maculate (Nemania) G: 517~ [Tt-1 2: 33 , as "macula" (Sphaeria)] 
maculatus (Agaricus) Fr : 45 ~ [A&S : 186] 
maculatus (Agaricus muscarius var . ) P: 200- 201 ...,.___ [Sch 4: 39 (Agaricus ) ] 
maculiformis {Sphaeria) Schl : 59 -+---- [ PD : 52 , as "macu1aeformis"] --
maculosus {Agaricus) Fr : 253 ~ [PS : 288] 
majalis {Agaricus) Fr : 205 ~ [FO 2 : 172] 
ma1achius {Agaricus) Fr : 218 ~ [FO 2: 71] 
mali (Hypoderma xylomoides var . ) M: 152 , var . nov . ? 
mammaeformis (Sphaeria) M: 143 -+----- [HV : 13 , as "mammiformis" ~ Dick 1 : 24 , as "mammosa"] 
mammillanum (Xylaria polymorpha [ var . ]) G: 513 , var . nov . 
mammosa (Sphaeria) P: 486 ~ [Dick 1 : 24] 
mammosus (Agaricus) P: 219 ~ [LSP : 1174] 
mappalis (Amanita c1trina [var . ]) G: 599 ~ (Willd : 381 (Agaricus "mappa" BEF : 57] 
marcida (Leotia) G: 660 ~ [PS : 613 ~ FD 11 : 3 , pl . 654 , fig . 1 (Phallus)] 
marginatus (Polyporus) Fr : 372 ~ [PD: 28 (Boletus)] 
marginellus (Agaricus) Fr: 113 ~ [PS : 309] 
ma~zuolus (Agaricus) Fr : 84 , sp . nov . 
mastoideus ( Agaricus) Fr : 20 , sp . nov . 
mastr ucatus (Agaricus) Fr : 190 ~ [FO 2 : 229] 
maurus (Agaricus) Fr : 168 , sp . nov . 
maxima (Daedalea) Fr : 332 ~ [Brot : 468 {Boletus)] 
meculiformis (Sphaeria) N&B : 300 ~ [PD: 52 , as "maculaeformis''] 
medicagi nis (Rhizoctonia) lol : 135 , SA : 616 ~[DC 6: 111] 
medius (Agaricus) Fr : 278 ~ [Sae : 248] 
medulla panis (Boletus) P: 247 t , Schl : 56 , M: 40 , N&B : 340 ------ [WJ 1 : 141] 
medulla pan i s (Polyporus) Fr : 380 t <--- [WJ 1 : 141 (Boletus}] 
medullaria (Por ia) 0 : 640 , nom . nov . 
medullaris (Daedal ea) P: 250 , nom . nov . 
medullaris (Rhizomorpha) P: 307 ~ [SLT 12 : 3711] 
melaena (Sphaeria) FSS : no . 200 , sp . nov .: Fr 2 : 431 . 
me1aleuca (Hypoderma) LD 22 : 370, nom . nov . 
melaleucum (Hydnum) Fr : 406 ....._ [FO 1 : 142 ~ "Swartz" ] 
melaleucum (Hysterium) Schl : 58 ~ [FO 1: 192] 
me1a1eucus (Agaricus) Fr : 114 ~ [PS : 355] 
me1anopus (Boletus melanopus var . ) fli : 43 ~ [PIC : 9 (Boletus ) ] 
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melanopus (Polyporus) Fr: index only , not 3~7 (nom . nud . ) ~ [PS : 517 (Bo1eLus 
infundibu1iformis [var . ]~ PIC : 9 (Boletus )] 

melanospermus (Agaricus) Fr : 283 , M: 60 , N&B : 323 ~ [ BH : 628 , pl . 5~0 , fig . 2] 
melanospermus (Agaricus pratella) Z: 310 t ~[BH : 628 , pl . 5~0 , fig . 2] 
melasperma (Cytispora) FSS : no . 157 , sp . nov.: Fr 2 : 5~5 . 
me1astoma (Ca1yc1na) G: 670 ~ [ SEF : pl. 149 , + text (Peziza)] 
meleagris (Gymnopus) G: 609 ~ [SEF : pl . 171 + text (Agaricus)] 
melinoides (Agaricus) Fr : 206 , !~ : 63-6~ ~ [ BH : ~44 , pl. 560 , fig . 1] 
melinoides (Agaricus mycena) Z: lOll t ~ [BH : lJ44 , pl. 560 , fig . 1 (Agaricus )] 
me1izius (Agaricus) Fr : 13 , sp . nov . ? 
melleus (Agaricus) Fr : 30~ [FD 17 : 9 , pl. 1013] 
me1ogr amma (Peripherostoma) G: 514 ~ [BH : 182 , pl . 492 , fig . 1 (Variolaria)] 
me1ogramma (Sphaeria) N&B : 297 , S A: 521- 522 , M: 140 ~ [BH : 182 , pl . 492 , fig . 1 

( Variolaria)] 
melogramma (Sphaeria rugosa var . ) P: 289- 290 -.--- [BH : 182 , ol. 492 , fig . 1 (Variolaria )] 
membranacea (Coniophora) t-1 : 36 ~ [DC 6 : 34] · --
membranaceum (Hydnum ) Fr : 415 , P : lJ51 , SA : 5lJ5 , 11 : 37 , L : 469 ~ [BH : 302 , pl. 481 , fig . 1] 
membr anaceus (Boletus) Ehren : 519 -- ? 
membranaceus (11erulius) P : 180- 181 - (\vith 4 : 153 (rl1erulius) ~ Bolt : 177 (Helvella)] 
membranaceus (Polyporus) Fr : 370~ [SIN : 1922 (Boletus)] 
merdarius (Agaricus) Fr : 291 , sp . nov. 
merismoides (Phl ebia) Fr : 427 , not 417 ~ [FO 2 : 235 (t'lerullus)] 
mesenterica (Oyr aria) 0: 593 ....._ [WJ 1 : 142 (Tremella "mesenteriformis") ]5 
mesenterica (Thelephora) Schl : 60 -- [Bolt : 172 (Helvella)] 
mesenter1ca (Tremella) LD 20 : 179 , P: 509 , H: 32 _.___ [Sch 4 : 108 (Elvela)]5 
mesentericum (Stereum) 0 : 653 ~ [Bolt : 172 (Helvella)] 
mesenteriformis (Tremella) M: 28- 29 , SA : 526- 527 -<.--- [\•IJ 1 : 142 ] 5 

mesomorphus (Agaricus) Fr : 23 , r~ : 85- 86 , N&B : 309 ~ [BH : 481 , pl. 506 , fig. l] 
mesplinum (Erineum) M: 16 -E--- [DC 6 : 12 t] 
metachrous (Agaricus) Fr : 172 , not 144 , nom . nov . 
metatus (Agaricus) Fr : index only , not lb4 t , nom . nud . 
mezerei (Sphaeria) Schl : 59 , sp . nov . ? 
micaceus (Agaricus) t-1 : 56 , N&B : 318 , SA : 567 ~ [BH : 415 , p1s . 91J , 246 , 565] 
micaceus (Agaricus , as " A. copr . micaceus " ) Fr : 309 ~ [BH : 415 , pls . 94 , 246 , 565] 
micans (Clavaria) SA : 538 , r~ : 30 ......__ [PAH : 217] 
micans (Pistillaria) Fr : 297 -E--- [PAH : 217 (Clavaria)] 
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micans (Polyporus) Fr : 383 ~ [Ehren : 30 ~oria)] 
miche111 (Po1ypor us) Fr : 3Q3 , sp . nov . 
mi crodon (Hydnum) Fr : Ql7 ~ [PS : 561] 
mi croporus (Polypor us) Fr : 376 ~ [SIN : 1925 (Boletus)] 
microsperma (Cytispora) FSS : no . 158 , sp . nov . , Fr 2 : 5Q6 
microsperma (Stilbospora) 11 : 147- 148 -4----- [POt-! 1 : 31] 
mic r ostoma (Sphaeria) FSS : no . 185 ~ [PS : QO] Fr 2 : 388 
mic r ostomum (Engizostoma) G: 520 ~ [PS : 40 (Sphaeria)] 
militar e (Hypoxylon) N: 137 ~ [LSP: 1182 (C l avaria)] 
militaris (Sphaeria) L: 485 , P: 276- 278 , SA : 519 -+---- [LSP : 1182 (Clavaria)] 
m111taris (Xylaria) G: 510- 511 ~ [LSP : 1182 (Clavaria)] 
mi11us (Agaricus) Fr : 93 ~ [SEF: pl . 184 + text] 
miniata (C1avar1a) P: 267- 268 sp . nov . 
miniata (Sphaeria peziza var . , M: 143- 144 , var . nov . ? 
miniatus {Agaricus) Fr : 105 , nom. nov. 
minima (Hydrophora) LD 22 : 261~ [TM 2 : 5] 
minor (Aman i ta muscaria [var . ])G : 600 , var . nov . 
minor (Xyloma multivalve var . ) M: 150 , var . nov . 
minus (He1misporium) LD 20 : 496 , nom . nov . ? 
minuta (Mitru1a) Fr : 492 ~ [SEF : pl . 391 + text (Clavaria)] 
minuta (Tremella) Sch1 : 60 , sp . nov . ? 
minutula (Peziza) P: 457 , sp . nov . ? 
minutu1us (Agaricus) P: 410 ~ [Sch 4: 72] 
minutum (Geoglossum) G: 659 -E--- [SEF: pl . 391 + text (Clavaria)] 
minutum (Hydnum) Fr: 412 ..__ [Sae : 394] 
mitis (Agaricus) Fr : 188 ~ [POM 1 : 54] 
m1t1ss1mus (Agaricus) Fr : 69 , sp . nov . 
mitrata (Geoglossum) H: 30 ~[Dick 4 : 27 (Clavaria)] 
mitra (Helvella) P: 255- 256 , Fodere : 249 , L: 468 , SA: 537 , LD 20 : 510 , ftl : 29 , H: 31 .. -..IC---

[LSP : 1180] 
mo1ibdocephalus (Agaricus) SA : 578 , M: 73 -E--- [BH : 620 pl. 523] 
mo111s (Agaricus) Fr : 274 , not 184 , SA : 574 , M: 68 , P: 433 ~ [Sch 4 : 49] 
mollis (Crepidopus) G: 616 ~ [Sch 4: 49 {Agaricus)] 
mo1lis (Polyporus) Fr: 360 , not 364 ~ [POM 1 : 22 (Boletus)] 
mollis (Thelephor a) Fr : 443 , sp . nov . 
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mollissima (Thelephora) Fr : ~35 ~ [PS : 572 t] 
molluscus (Merulius) Fr : 329 sp . nov . 
molluscus (Polyporus) Fr: 3S~ ~[PS : 5~7 (Boletus)] 
molybdinus (Agaricus) Fr : 49 .......:;,.__ [BH: 620 , pl. 523 , as "molibdocephalus"] 
momentaneus (Agaricus ephemerus var . ) M: 57 , var . nov .-'--- [BH : index , pl . 128 only t] 
monilioides (Acrosporium) G: 552 ~ [NS "Ueberblick" : 14] 
monilioides (Epochnium) G: 550 .-.+-- [LN 3 : 18] 
monilioides (Isaria) M: 13 ~ [A&S : 362] 
monocella (Helvella) LD 20 : 512 -+-- [Sch II : 106 , as "monacella"] 
montanus (Agaricus) Pr : 293 ~ [PON 1 : 9] 
mori (Polyporus) Fr : 344 ~ ["Pollini. Pl. Nov .: 35 " (Boletus)] 
mori (Sphaeria) P: 279- 280 ~ [RelS 2 : 31] 
moriforme (Astoma) G: 5211 ~ [TM 2: 22 (Sphaeria)] 
moriformis (Arthonia) Spr: 279 ~ ["Ach[arius]" (Dothidea)] 
moriformis (Sphaeria) H: 8, Schl : 59~ [TM 2 : 22] 
moschatum (Tuber) G: 592 , SA : 619 , ~ [BH : 79] 
moucer on (Agaricus) P: 192 , SA : 576 ~ [BH : 580 , pl . 142] 
mucedo (Mucor) H: 13 , L: ll81 , l-1 : 114 , SA : 601 , P: 501- 502 , N&B : 357 - [LSP : 1185] 
mucerdae (Mitru1a) Fr: 492 ~ [Sae : 405 (C1avaria)] 
mucida (Clavaria) Fr : 476 , Schl : 56 -<- [PAH : 187] 
mucidum (Hydnum) Fr : 418 , not 416 <- [GSN 2 : 14l!O] 
mucidus (Agaricus) Fr: 28 ~ [Schr : 116] 
mucidus (Boletus) N&B : 340 ~ [SFH : 377] 
mucidus (Polyporus) Fr : 382 ~[PS : 546 (Boletus)~ POM 1 : 87 (Poria)] 
mucor (Agaricus) Fr : 155 , not 156 -E-- [ BEFC 1 : 91] 
mucosus (Asaricus) SA : 584 , M: 83 ~ [BH : 661 , pl . 596 , fig . 2] 
mucronata (Aregma) Schl : 56 ~[FO 1 : 225 ~PD : 38 (Puccinia)] 
mu1ticapsu1are (Peripherostoma concentricum [var . ]) 0 : 513 -E--- [SEF: pl. 436 + text 

(Sphaeria 11multicapsula")] 
multiceps (Peripherostoma) 0 : 514 ~ [SEF: pl. 394 , fig . 8 + text (Sphaeria)] 
multiceps (Sphaeria) P: 494 ~ [SEF : pl . 394 , fig . 8 + text] 
multi color (Agaricus) Fr : 4 8 -4- [ PS : 350] 
multivalve (Phaci di um) Schl : 58 -+-- ["K . "] 
mu1tiva1ve (Xy1oma) G: 546 , SA: 518 , M: 150 ~[DC 2 : 303] 
muralis (Agaricus) Fr : 165 ~[SEF : pl . 322 + text] 
murcidus (Agaricus) Fr : 299 , sp . nov . 
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muricatus (Agaricus) Fr : 244 , sp . nov . 
murinaceus (Agaricus) Fr : 116, not 110 , t•1 : 77 --.-- [BH : 588 , pl. 520] 
murinus (Agaricus) Fr : 115 ....._ [BEP: 79] 
murinus (f.lucor) G: 561 ~ [PS : 201] Fr 3 : 315 (Hydrophora) 
muscaria (Agaricus pseudo- aurant i acus var . Amanita ) r.i : 87- 88 ~ [LSP : 1172 

(Agaricus )] 
muscaria (Amanirar-H: 19 , G: 600 , R: 41~ [LSP : 1172 (Agaricus)] 
muscarius (Agaricus) Fr : 16 , P: 200-201 ~ L: 476 , N&B : 307 , SA : 587- 588 ~ [ LSP : 1172] 
muscicola (Pistillaria) Fr : 498 , not 29tl ~ [POM 2 : 60 (Cl avaria)] 
muscigena (Auricularia) M: 34 , not sp . nov.~ [PS : 572 (The1ephor a)] 
muscigena (Corniola) G: 637 ~ [BH : index , pl . 288 only (Agaricus)] 
muscigena (Thelephora) L: 469 ~ [PS : 572] 
muscigenus (Agaricus) Fr: 145 ~ [Sae : 307] 
muscigenus (Agaricus) P: 238 ~ [BH : index , pl . 288 only t] 
muscigenus (Cantharellus) Fr : 323 _.__ [BH : index , pl . 288 only (Agaricus) t] 
muscigenus 0·1erulius) SA : 557 . M: 4~ ~ [BH : index , pl. 288 only (Agar icus) t] 
muscoidea (Peziza) Re : 49 , sp . nov . 
muscoides (Clavaria) M: 32 , L: 468 , N&B : 345 , SA : 540 , P: 475 , H: 30 ~ [LSP : 1183] 
muscorum (Agaricus) Fr : 167 ...-- [ "Hoffm[ann] " ] 
muscorum (Canthare- lus) Fr : 325 ~ [RAB 1: 10 (Meru1ius)] 
muscorum (Hydnum) Schl : 57 , sp . nov . ? 
muscorum {Rhizoctonia) FSS : no . 174 , sp . nov ., Fr 2 : 265 
muscorum (Sclerotium) G: 591 ~ [PS : 120] Fr 2 : 252 
muscorum (Tremella) Schl : 60 , sp . nov . ? 
mutabi11s (Agaricus) Fr : 245 , not 244 ~ [Sch 4: 6 -E--- Scop : 440] 
mutabi1is (Boletus aureus [var . ]) SA : 553 , var . nov . 
mutabilis (Tubercularia) Sch1 : 60 , sp . nov . ? 
mut11us (Agaricus) Fr : 191 , sp . nov . 
mycenoides (Agaricus) Fr : 246 , sp . nov . 
myomyces (Agaricus) Fr : 44 , ~ [PD: 20] 
myomyces (HFD 29 : 11 , t . 1729 -E--- [Fr: 44] 
myomyces (Agaricus gymnopus) Z: 98 t ~ [PD : 20 (Agaricus )] 
myomyces (Gymnopus) G: 608 ~ [PD : 20 (Agaricus)] --
myosotis {Agaricus) Fr : 290 ~ [FO 2 : 34] 
myosurus (Agaricus) Fr : 132 ~ [FO 2 : 129] 
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myrt1111 (Hypoderma virgu1torum var.) M: 152, var. nov.? 
myth11inum (Hysterium) LD 22: 402, sp. nov.? 
myt111num (Hysterium) Spr: 278, G: 510 ~[PS: 97] 
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Notes 

1. It would appear that BH and Bolt originated 
independent concepts of Agaricus infwtdiouUfonnis. Bolt is near 
present day Canthru•eUus inrimdibulifonnis , \olhile BH seems to be a 
CZitoaybe , s . Z. Validation by M is synonymous to Cl'atereZZus 
COr?tucopioides of Per soon . Validation by P leads to both Bolt 
and BH! 

2 . Fries states PS: 368 as protologue , but with "sed 
descri. e rronea . " Does this constitute validation since 
Fries obviously had another organism in mind? 

3. Fr : 65 and Fr : 40 a r e homonyms but not synonyms. 
Nomenclaturally, either name can be used , but not both . 

4. The concepts of Bolt and HFA are apparently 
different . 

5 . Sch and \o/J 1 are t\'iO differ ent roots , but both wind 
up near Tremella, with validation by G and orthographic error 
in addition . 

6. Stated by Re as "Balbis in epist . " By modern 
standards , the authority citation would read " [Balbis] apud 
Re ." 
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SUMMARY 

The fo ll owing hypogeous Ascomycetes a re 
repo r ted for Co lorado, U.S.A.: EZaphomyces 
granuZatus va r. asperuZus , E. reticuZatus ~ E. 
subviscidus~ Geopora cooperi f. cooperi and f. 
giZkeyae, Hydnotrya cerebriformis, H. michaeZis, 
and H. variifo'I'mis . Six of t hese taxa rep resent 
new records f o r Col orado . 

Myco logical invest igat ions in Co lorado , Wyom ing , and 
Idaho have produced few records of hypogeous Ascomycetes. 
Hawker (1968a) li s ted s ix from Idaho : Etaphomyces 
granutatus var. asperutus (Vi tt. ) Hawker, Barssia 
oregonensis Gilkey, Hydnotrya cerebriformis Harkn ., Geopora 
cooperi Harkn. f . cooperi , Choiromyces aZveoZatus (Harkn. ) 
Trappe (: Piersonia aZveo~ta Harkn .) , and Tuber 
aaZifornicwn Harkn. Burdsall (1968) reported Geopora 
aooperi f. aooperi and f. giZkeyae from Idaho . On ly two 
taxa have been cited f rom Co lorado. EZaphomyces granuZatus 
va r. asperuZus was recorded f rom Custer County (Cockerel 1 
1889, Dodge 1929), but we cou ld not loca te the co ll ection 
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for ver ification . Geopora cooperi f. giZkeyae was col ­
lected in Clear Creek Coun ty (Burdsall 1968 , Cooke 1968). 

Ma rr (1967) descri bes four climax reg ions on t he eas t 
slope of t he Front Range in Bou lder County: lower montane, 
upper montane, s ubalpine, and alp ine t und ra. Many of the 
fungi 1 i sted below 1.-1ere co l lected in Boulder County during 
1969 , 1970, 1973, and 1975 . Since mos t, if not all, 
hypogeous Ascomycetes are presumed to form ectomycor rhizae , 
we paid spec ial a t ten t ion to hos t trees associated with 
sporoca rps . 

AI 1 spec imens we re rehydrated fo r microscopic 
exam ina ti on in 5% KOH . Rehydration by heat ing sec tions in 
cotton b lue- lactic ac id was particularl y useful for 
locati ng spo res wi th wei 1 deve loped o rnamenta ti on in 
immat ure speci mens of Tuberales. Collections a re depos i ted 
in he rbaria of Oregon State Unive rsity (OSC) , San Franci sco 
State Uni ve rsity (SFSC), University of Mich igan (MICH), and 
t he New York Botanica l Ga rden (NY). 

1. ELAPHOMYCES GRANULATUS Fr. va r. ASPERULUS (Vi t t.) 
Hawker sensu M. Lange , Trans . Brit. Mycol. Soc . 
50 ( 1} : 135. 196 7. 

CO LLECTIONS EXAM INED: BOULDER CO.--Mi tche l 1 Lake , 
west of Ward, Foge l F31 1, F312 (OSC) . GRAND CO.--Frazer 
Experimental Forest , Foge l F244 (OSC) . 

Hypogeous in mi neral soi 1 among ectomycorrhizae of 
Picea engelmannii Parry and Pinus contorta Dougl., June to 
August, e lev . 2,900 to 3,300 m. The Mitchell Lake site has 
a mixed s tand of P. engelmannii and Abies Zasiocarpa 
(Hook .) Nutt. Hith a Vaaciniwn ground cover . The Frazer 
s ite is an open s tand of P. contorta with spa rse ground 
cover. 

The taxonomic problems o f differenti a t i ng E. 
granulatus Fr. var. granulatus from var. asperulus , as 
discussed at length by Lange (1956}, Hawker et al (1967), 
Hawker (1968b ) , and Arteman (1968), cannot be resolved 
unti 1 the type co l lec t ions are found or the taxa are 
neotypif ied . Neotyp i fication should be based on speci mens 
from continenta l Europe, but no European mycologist has 
chosen to t ake t h is essent ial s t ep . Meanwhil e, our 
expe ri ence with many co llecti ons of t hese taxa from wes tern 
North Ame ri ca 1 eads us t o fo 11 01.-1 Lange 1 s and Ar ternan 1 s 
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conclusion: spec imens having spores ornamented wi th 
minu te, crowded sp i nes less than 1 ~m long that coalesce 
in patches should be des ignated E. asperuZus Vitt . At t he 
same time, we agree with Ha\•Jker et aZ ( 1967) that E. 
asperuZus is so c lose ly related to E. granuZatus that the 
former is best reduced to a va r iety of the latte r. 

2. ELAPHOMYCES RETICULATUS Vitt . sensu M. Lange , 
Dansk Bot. Ark. 16: 23 . 1956 . 

COLLECTI ON EXAM INED: BOULDER CO .--Flagstaf f Mt. nea r 
Bou lder, Foge l FII06 (OSC) . 

Hypogeous i n mi neral soi I among pine ectomycorrh izae 
in a Pinus ponderosa Laws . stand ~d t h a scat t e red unde r­
s tory of sma ll Pseudotsuga menziesii (M i rb . ) Franco , May 
25, 1975 , e lev . 2,135 m. 

We have fo l l ~ved Lange's (1956) concept of this 
species, wh i ch apparently sti II needs neotyp i fication. 

3. ELAPHOMYCES SUBVISCIDUS (Zelle r) Trappe & Guzman, 
Mad rono 21: 128- 129. 197 1. (publi shed in 1972). 

COLLECT ION EXAMINED: BOULDER CO.--Flagsta ff Mt. near 
Bou lder, Foge l F203 (OSC). 

Hypogeous among pine ectomycorrhizae in a Pinus 
ponderosa stand .,.Ji t h a sca ttered unde rs tory of Pseudotsuga 
men.ziesii , June 3, 1970, elev . 2, 135 m. 

Because this i s the f irs t report of t he speci es s i nce 
the type was desc r ibed f rom sout hwes tern Oregon by Zel le r 
(1947) , t he redescription of the t ype by Trappe and Guzman 
(1 972) can be fu r the r expanded by incorporation of our 
data: 

ASCOCARPS s ubglobose , up t o 30 x 50 mm., smooth, not 
subv i sc id , white to dull I ight gray , drying I ight yellow t o 
br01-m ish orange , encrusted ~li th so il he ld togethe r by 
abundant l i ght ye ll o\<1 hyphae and hypha l t ufts eme rging fr om 
the s ur face. PERIDIUM 2.5- 3.0 mm thick, \vith a thin, pa le 
yellow ou ter laye r and a thick, \vhite to light gray i nner 
layer . GLEBA dark brown before maturity, nea r ly b lack at 
ma t urity, a p~vdery mass of spores and hyphae. ODOR of 
on ions . 
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SPORES g lobose , (12-) 17-27 (-29) 1Jm inc l ud ing 
ornamentat ion, 1 ight olive to l ight brown when immature, 
dark reddish brovm at maturity, in cotton bl ue - lacti c acid 
dar k blue i n yout h but nonreactive at maturity , mono­
guttu late . Ornamentation of crowded sp ines 1- 2 x 0.2 1Jm, 
separated by 0.2 t o 0.5 1Jm or often joined in two•s and 
three•s by ridges but never fo rmi ng a partial reticulum, 
embedded in a gelatinous mat rix, often separating from the 
spore su r face when cove r s l ip i s tapped . 

ASC I g lobose, hyal i ne, th in-wa l led, 38- 50 1-1m diam. 

GLE BAL HYPHAE hyaline to pa le ye l lo\vish brQ\vn, 1.5-4 
(-6} 1Jm diam, with occas iona l swe l 1 ings and short lateral 
branches, ap i ces obtuse; brown amorphous deposits frequent 
between hyphae in cotton b l ue-lactic acid. 

PERID IAL HYPHAE : Eme rgent, superficial hyphae 
sinuous , hya line, thin -wal led, 2.5- 4.0 1Jm d iam. Outer 
peridial laye r 100-150 1-1m th ick , of pericl ina l , sing le to 
fasc icled hyphae 3- 5 1Jm thick with hyal ine to pa le yel low, 
thin to slight ly thickened walls . Inner layer of inter ­
woven fascic l es of a few to many , hya l ine to pa le yellow 
hyphae 4-8 1Jm diam. with refractive thickening of the walls 
to 1-3 1-1m. 

No dist inctive react ion to He lzer •s reagen t. 

Cross sections of the dried perid i a of the Col orado 
spec imens shO\v I a rge gray , 1 ens - shaped areas sepa rated by 
f ine, wh ite lines. This is an artifact of drying and not 
differentiated t issue in the sense of that found in E. 
~ticuZatus and related species wh ich have marb led per id ia . 

4. GEOPORA COOPERI Harkn. f . COOPERI , Bul I . Calif. 
Acad . Sci. I: 168. 1885 . 

COLLECTIONS EXAMINED : BOULDER CO. --West of Gold Hi II, 
Foge l F350 (OSC) . GIL PIN CO. - -Ro ll insvi lle, Thiers 11 470 
(S FSC) . 

Hypogeous among ectomycorrhizae of Pinus contor ta , 
June to August, elev. 2,800 m. The Gold Hi II s ite is a 
windswept r i dgetop with sha ll ow, stony so i I that supports 
an open stand of P. contorta and Pseudotsuga menziesii . 



215 

Litter accumulates on ly under tree crO\•JnS or around clumps 
of trees, with the in terven i ng ground resembling a desert 
pavement. 

5. GEOPORA COOPERI Harkn . f . GILKEYAE Burdsal I, 
Mycologia 60 : 518- 519. 1968 . 

COLLECT IONS EXAM INED: BOU LDER CO. --RainbO\<J Lakes , 
near Nederland, Foge l F279 (OSC); Gross Reservoir, 
sou thwes t of Boulder, Fogel F224 (OSC) . CLEAR CREEK CO .-­
Echo Lake, south of Idaho Spr i ngs , Fogel F670 (OSC), 
Trappe 3698 (OSC) , Rogerson 4003 (NY) . SAN MIGUEL CO .- ­
Trout Lake , Smith 32974 (OSC , MICH). 

Hypogeous among ectomycorrh izae of Pinus contorta and 
Piaea enge~mannii , June to September , e lev. 2,250 to 
3,250 m. Gross Reservoir is a dry s ite with li tter mats 
on ly under P. contorta crowns and with the intervening 
bare , loose , sandy soi I. Rainb~v Lakes, Echo Lake , and 
Trout Lake are high e l evat ion si tes with conti nuous litter 
I ayers under dense stands of Piaea engeZmarmii and Abies 
Zasioca.rpa. 

6. HYDNOTRYA CEREBRIFORMIS Harkn., Proc. Cal if. Acad . 
Sci . Se r . 3. 1 : 266. 1899 . 

CO LLECT ION EXAM INED: LAR IMER CO .--Zimme rman Lake , 
near Came ron Pass, Trappe 3680 (OSC) . 

Hypogeous in rotten wood among ectomycorrhizae of 
Abies Zasioca.rpa i n a mixed stand of A. ~asiocarpa and 
Piaea engeZmannii , Sept. 5, 1973, e1ev . 3, 170 m. 

7. HYDNOTRYA MICHAELIS (Fischer) Trappe , Mycotaxon 
2(1): 113. 1975 . 

COLL ECTI ONS EXAM INED: BOULDER CO . --Lake El do ra, nea r 
Nede r I and , Foge 1 F30 1 (OSC) . CLEAR CREEK CO. --Mt. Go I i ath 
Natural Area , Trappe 369 1 (OSC). 

Hypogeous among ec tomycor rhizae of Pinus contor ta at 
Lake Eldora and in a Pi aea engeZmannii - Pinus aris tata 
Engelm . krummho lz at Mt. Go l iath , Sept ., e l ev . 2,800 to 
3, 400 m. 



216 

8. HYDNOTRYA VARIIFORMIS G i 1 key , Myco 1 og i a 39: 444. 
1947. 

COLLECTI ONS EXAMINED: BOULDER CO .--Fourth of July 
Campground, near Neder l and , Thie rs (SFSC) . WYOMING, 
CARBON CO. --~tedicine Bo,.t Mountains, just north of the 
Co lo rado-Wyoming border, leg. Binegar , Cooke 28610 (Gil key 
466, OSC). 

Hypogeous under Pinus , Aug . , elev. !3,200 m. 
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SUMHARY' 

Crude protein extracts from mycelium of 31 isolates 
of Muaor hiemaZis and related species were subjected to 
acrylami de gel electrophoresis . Gels were stained for 
a-Esterase, Alcohol dehydrogenase , Halic dehydrogenase, 
Lactic dehydrogenase , Benzaldehyde oxidase , and Tetrazolium 
oxidase . Using a single linkage cluster analysis, the 
isolates were grouped on the basis of their isozyme similar­
ities. I n addition, mating tests wer e performed, and the 
patterns of sexual i nteractions observed. Isozyme similar­
ity and sexual compatibility shows a correlat ion of . 61 . 
This is discussed in relationship to the taxonomy of t he 
section HiemaZis of the genus !~or. Caution is advised in 
the use ot comparative isozyme studies in fungal taxonomy. 

I NTRODUCTION 

Comparative gel electrophoresis of soluble proteins 
has been used \~ith varying success as a criterion for 
species delimitation in fungi . This has recently been done 
by Moorhouse and de Bertoldi (1975) and Bradford, Jones and 
Garber (1975) . Host studies show that isozyme patterns for 
isolates of a single species are more similar than patterns 
for isolates of different species (for example : Hall, 1969 ; 
Clare, Flent je, and Atkinson, 1968; and Shechter, 1973) . 

Hm~ever, some i nves tigators have found so much intra­
specific var iation in isozyme patterns that they have re­
commended agains t the use of electr ophoresis in taxonomic 
s tudies (Glynn and Reid, 1969, and Peberdy and Turner, 
1968). In particular, Stout and Shaw (1974) found as much 
variation between seven isolates of Muaor racemosus (iden­
tified on morphological grounds) as they found between 
isolates representing twenty differen t Muaor species . 
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For three isolates of M. circinelloides , they found no iso­
zyme similarities . Horeover, t hey f ound no isozyme differ­
ences be t ween M. hiemalis and M. mucedo , species which are 
distinct morphologically . 

There are two ways to i nterpret these conflicts be­
tween morphological a nd isozyme data . The first possibil­
ity is that compar ative zone electrophoresis is of limited 
usef ul ness in defi ning taxa . If this is true , more cl assi­
cal, us ua lly morphol ogi cal , tests should continue to be 
used i n t axonomic studies of fungi . If , on the other hand, 
i sozyme comparison is a good i ndi cation of genetic similar­
ity, and if it is des irable that taxonomic similarity cor­
relate t.fith genetic simila r i ty, then in cases where elec­
trophore tic and mor phol ogical determi nations of taxa con­
flict, the biochemical methods should be considered mor e 
valid . 

To decide between these two alterna tives , a third 
means of distinguishing species shoul d be employed . The 
classical test (Nayr , 1966) for deciding whether individ­
uals are members of t he same species is t o t est t heir ab il­
ity to ma te with one another, or if a direc t mating i s 
impossibl e , whether t hey will ma te with a t hird i ndivi dual. 
By comparing results of matings with data from el ec t ro­
phor e tic and morphological studies , a decision abou t the 
val i di ty of each of the diagnostic methods can be r eached . 
Host previous isozyme s tudies have been done wi th morpho­
l ogicall y dissimi lar species, which presumably do not mate 
with each o t her. Such studies have s hown tha t el ectrophor­
etic and morphological data agr ee . A real test of elec tro­
phoresis as a taxonomic tool would be accomplished by 
studying closely r elated speci es, in which morphological 
dif fer ences are ill- defined , a nd wi th which mating experi­
men ts ar e possible . 

The secti on Hiemalis of the genus MUcor provides an 
interes ting group of or ganisms for a study of this t ype. 
Since successful matings only occur within the same species , 
that i s, i nterspecific hybrid ization does not occur, mating 
experiment s are useful in delimi ting species in this genus 
(Schipper, 1969) . Thi s method works extremely well in 
deciding r el a tionships of even closely rela t ed s pecies. It 
has provided the basis for a recent reor ganization of much 
of the section Hiemalis (Schipper, 1973). Hithin t he Mucor 
hiemalis compl ex of species , " there i s no correlation be­
tween successful matings and morphological characteristics" 
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TABLE I 

ISOLATES STUDIED 

Mucor hiemalis Wehmer: 
ATCC 8977a(+), ATCC 8977b(- ), UNB 5(+), UNB R107-4 
(25) - 4(+)(albino mutant of UNB 5), UNB 6(- ), F 461 
(+), F 466(+), F 477(+), F 511(+), F 520(+) , F 525 
(+), F 526(+), F 546(+), F 547(+), F 429(-), F 434 
(-), F 447(-), F 517(-), F 541(-) 

M. hiemalis f . hiemalis : 
CBS 200.28(- ), CBS 201.28(+) 

M. hiemalis f . hiemalis (= M. humicolus Rai1lo): 
CBS 224 . 29(+) 

M. hiemalis f . hiemalis (= M. adventitius Zycha) : 
CBS 229 . 35(+) 

M. hiemalis f . hiemalis (= M. VaPians Povah) : 
CBS 233.29(- ) 

M. hiemalis f . hiemalis (= M. vaZZesiacus Lendner): 
CBS 107.19(+) 

M. hiemalis f . luteus (Linneman) Schipper 
(= M. Zuteus Linneman): CBS 243 .35(+) , CBS 244 . 35(- ) 

M. hiemalis f . silvaticus (Hagem) Schipper 
(= M. silvaticus Hagem) : CBS 249 . 35(+), CBS 250.35 
( - ) 

M. odoratus Trescho,o~: 
CBS 130.41 

M. varians Povah: 
ATCC 18361 

Explanation of abbreviations : 

ATCC = American Type Culture Collection 
CBS = Centraa1bureau voor Schimmelcultures 
F = Farlow Herbarium, Harvard University 
UNB = University of Nebraska , Lincoln 
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(Schipper, 1973 , p . 19) . The present study ~vas undertaken 
to detet:mine whether there is a correlation bet\-leen suc­
cessful ma tings and isozyme similarity . 

~~TERIALS AND METHODS 

The isolates studied , their mating type, a nd or~g~n 
a r e listed in Table I . Hating type was determined by 
mating trial s wi th ATCC 8977a (+)and 8977b (-) . The 
Centraalbureau voor Schimmelcultures (CBS) isolates were 
used by Schipper (1973) in her taxonomic study of the 
section . I n some cases the mating type designation dis­
agrees with that given by Schipper . The University of 
Nebraska- Lincoln (UNB) isolates were ob t ained through the 
courtesy of Dr . Wendell Gauger . Fa rlow Herbarium (F) 
s trains wer e collected f r om locations in Massachusetts by 
the author, and identified as Mucor hiemaUs because of 
their ability to fo rm zygospores with ATCC 8977a or 8977b. 
These t wo ATCC cul tures were chosen as testers because 
they wer e used by Cutter in his cytological studies 
(Cutter, 1942). 

Stock cultures were grown on Potato Dextrose Agar 
(PDA. Difco ) and stored at 4°C . Mating tests were per­
formed following the recommendations of Schipper (1973), 
however, PDA was used fo r most of the trials , rather than 
Beerwort Agar. 

To prepare mater ial for el ectrophoresis , isolates 
were cultur ed on a reciprocating shaker, 100 shakes per 
minute, at room t emperature (± 20°C) for 48 hours in 250 ml 
flasks. One hundred ml of Mycological Broth (Difco) plus 
0 .3% Yeast Extract (Difco) was used as a cul t ure medium. 
Mycelium was collected on f ilter paper by vacuum fil tration 
in a Buchner funnel; washed with water and 0 . 1 ~1 TRIS Bor­
ate EDTA, pH 8.9; and blotted dry. The dried mycel i um was 
s t ored f r ozen (- 20°C) for a maximum of 30 days. 

Proteins were extracted by grinding 1 g of mycelium 
i n 1 ml of 0.1 N TRIS Borat e IEDTA , pH 8.9 , with 5% Sucrose . 
Grinding was done with sand i n a mortar and pes tle i n an 
ice bath. The mycelium/buffer mixture was centr ifuged at 
7,000 g for 30 mi n. The resulting s upernatant was used 
f or elec trophores i s . 

Electrophoresis was carried out on ver tical gels of 
5% Acrylamide i n 0 .1 M TRIS Borate EDTA, pH 8 . 9, cooled by 
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TABLE 11 

~~TINC REACTIONS OF SmiE HUCOR HIE?-~LIS ISOLATES l 

!I 
co 0\ "' "' .0 N N M M u,.... . 0\ -J ,.... 

u,.... VlO Vl M Vl -J VIO N M ~ 
E-0\ a:ao a:IM a:I -J a:lll'l ..,. ..,. ~ 

PLUS <co UN UN UN UN c.. c.. c.. 
ATCC 
8977a z z G 0 z z z z 
ATCC 
18361 z 0 0 0 0 0 z 0 
CBS 
10Z. l9 G 0 0 0 0 0 G 0 
CBS 
201.28 z z 0 0 0 z z c 
CBS 
224.29 G/Z z 0 0 0 z c 0 
CBS 
229 . 35 z 0 0 0 0 z G z 
CBS 
243.35 G z 0 z 0 0 G G 
CBS 
249 . 35 0 z 0 0 C/Z z c 0 

F461 z z 0 G G z z z 
F466 z z 0 0 0 z z z 
F477 z z 0 0 0 z z G 

FSll z z 0 0 0 z z z 
P520 z 0 0 0 0 z z z 
FS25 z 0 0 0 0 z z z 
F526 z z 0 0 0 z z G 

F546 z z 0 0 G z z z 
F547 z z 0 0 0 z z z 
UNB- 5 z z 0 G z z z z 
UNB 
Rl07 z z 0 G G z z z 

Explanation of Abbreviations: 

Z = zygospores formed 
G • gametangia! initials (progamctangia) formed 
0 .. no reaction 

,.... 
..... 
"' c.. 

z 

0 

0 

G 

0 

z 

0 

c 
z 
z 
0 

z 
z 
z 
0 

z 
z 
z 

z 

-c ..... I 
-J a:a 

"' :::1: 
c.. :::::> 

z z 

0 z 

0 G 

z z 

0 G 

0 G 

0 G 

z 0 

z z 
z z 
z z 
z z 
z z 
z z 
z z 
z z 
z z 
z z 

z z 

1CBS 130.41 did not react with any othe r isolates and i s there­
fore omitted from t he above table. 
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a constantly circulating solution of Ethylene Glycol (14%) 
in water at - 4°C. All gels were run f or three hours at 
250 V, producing less than 100 ma of current. 

To s tain for each se t of isozymes, gels were immers­
ed in the following mixtures on a platform s haker: 

Alcohol dehydrogenase (ADH): 100 ml of 0 . 1 H TRIS 
HCl, pH 8.5; 30 mg Nicotinamide adenine dinucl eotide (NAD); 
25 mg Nitro Blue Tetrazolium salts (NBT); 1 ml Hexanol; 
1 ml Phenazine methyl sulf a te in \-'ater, 2 mg/ml (PMS). 

Benzaldehyde oxi dase (BO) : 100 ml of 0.1 H TRIS HCl, 
pH 8 . 5; 26 mg NBT; 2 ml PNS; 3 ml Benzaldehyde . 

a- Ester ase : I ncubate gel in 0.5 M Botic acid for one 
hour in r efrigerator, then wa s h with water, s t a in in mix­
ture of 50 mg Fast Red TR salt, 100 ml of 0.1 M Phosphate 
Buffer, pH 6.5 ; 20 mg a-napthyl acetate dissolved in 1 ml 
50% Acetone in water, for 1 1/2 hours . 

Lactic dehydrogenase (LOH): 100 ml of 0.1 M TRIS HCl 
pH 8.5, 40 mg NAD, 70 mg NBT, 20 ml of 1 H solution of 
Sodium Lac tate; 2 m1 PMS. 

Malic 'dehydrogenase (t-l:OH): 10 ml of 1 l-1 L- Halic 
acid . 10 ml 1 M TRIS HCl pH 8.5, 80 ml water, 15 mg NAD, 
50 mg NBT, 1 ml PMS. 

All tests were repeated at least three times . As a 
further control, 20 single spore isolates of ATCC 8977a 
were grown and t es ted simultaneously . All gave identical 
patterns for all enzymes . 

RESULTS 

Mating r eactions of t he isolates studied are given 
in Table II. Some of these c r osses are repeats of 
Schipper ' s (1973) mating experiments. Corrected for the 
differences in mati ng type designation (determined by r e­
action with ATCC 8977a and 8977b) the r epeated crosses 
agree with her results . 

To gauge how closel y related one isolate is to the 
.rest of the isola tes, I cal culated "mating potency" as: 

2Z + G ma ting po tency = 
N 
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Z = the number of crosses in which zygospores were fo rmed ; 
G = t he number of crosses i n which gametangia! i ni tials 
were formed ; and N = the total number of c rosses (including 
crosses in which there wer e no interactions ). Thus, for 
an isolate that formed zygospres i n all cr osses , the ma t i ng 
potency would be 2 . The last column of Table III gives the 
mating potencies for all the isol ates. 

For each of the six enzymes stud ied, between four 
and 16 diff e r ent isozyme patterns were distinguishable for 
the 31 isol ates. All the isolates were gr ouped according 
to their pat t ern type . The letter designation for the 
pattern that each i sola te s howed for each enzyme studied 
i s given in Table III. Diagrams of pa tterns for represent­
atives of each lettered group a r e shown in Figures l-6. 

The mos t variation was present in a -Esterases , which 
s howed 16 different patterns for t he 31 isolates. Tetra­
zolium oxidase (T . O.) s howed only 4 different pa tterns . 
Lac t ic dehydrogenase pattern F is a "null allele"; that is, 
no band appeared under the given experimental conditions . 

Figure 7 is a dendrogram made from a single l i nkage 
cluster analysis (Sneath and Sokal, 1975) of the e l ectr o­
phoretic data of Table I II. Ver t ical lines repr esent the 
degree of simil arity between isolates , calculated by com­
paring all the electr ophoretic patterns of each isolate 
with the patterns of every other isolate. Numbers i n 
par entheses by certain of the vertical lines indicate the 
average mating potency for the isola tes connec t ed at that 
degree of similari t y. To facilitate di scussion , the f our 
main c l uster s have been identified by l et ters (a , b, c , d). 

The dendrogram shows that, in general , the average 
mating potency is high i n gr oups of i solates that ar e 
electrophoretically simil ar. For group a , with 22 members , 
t he average mating po t ency within the group is 1.8, imply­
i ng that zygospor es were formed in a lmost all of the intra­
gr oup c r osses . The isolates i n this clus t er s how identical 
patterns for at least three of the six enzymes stud ied. 
Horphologically , t he group is extremely variable; for 
exampl e, one of the isolates (ATCC 18361) is listed as 
M. ~arians i n the ATCC ca t alogue . 

On the basis of morphological comparison alone it 
is difficul t to decide into which forma some of the Farlow 
Herbarium isola t es s hould be placed; however , on t he basis 
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TABLE III 

Isozyme patterns s hown by 31 f.rnco~ isolates for six different 
stains . The l etters under each enzyme i ndicate the pattern that an 
isolate showed for that s tain. Diagrams of representatives of each 
pat t ern type are shown in Figures 1- 6. The last column i n the table 
shows t he mating potency for each isolate . 

~ 
N ESTER- MATING 

ISOLATE 
z 
tal ASE B.O. T.O. ADH MDH LDH POTENCY 

8977a A A A A A A 1. 73 

8977b B A A A A A 1. 79 

18361 c A A A A B 0.54 

107.19 D B B A B c 0 . 27 

130.41 E c c B c D 0.0 

200.28 F A A A D E 1.47 

201.28 G A A A D E 1. 27 

224.29 D B D A B c 0 . 73 

229 . 35 D B D c B F 0.91 

233.29 H B D c B F 0.05 

243 . 35 I 0 D 0 E f o. 73 

244 . 35 J D 0 D E F 0.26 

249.35 K E 0 E F F 0.91 

250 . 35 K E 0 E F F 0.47 

429 c A A f c B 1.68 

434 L A A A c F 1. 74 

'~4 7 c A A F B B 1.37 

461 M A A A B F 1.64 

466 c A A F G B 1.45 

477 c A A F G B 1.18 

511 c A A A c B 1.45 

517 c A A F c B 1.26 

520 c A A F c B 1.27 

525 c A A F G 8 1.27 

526 N A A A G 8 1.18 

541 c A A F B B 1.47 

546 0 A A F B B 1.54 

547 0 A A F c B 1.45 

5 p A A A c F 1. 73 

6 p A A A H F 1.68 

Rl07 p A A A II F 1.63 
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Fig . l-6 . Diagrams o~ isozyme banding patterns for representatives 
of each pattern group, for each enzyme, as indicated . The numer­
als below each pattern indicate the number of isolates in that 
group. 
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of this study , they should all be consider ed M. hiemalis 
f . hiemalis . 

The two isolates of M. hiemalis f . luteus (CBS 
243 .35 and 244 . 35) differ f rom each other only by one a­
Esterase band. They form zygospores when crossed, as do 
the two members of cluster c , both isolates of M. hiemalis 
f . silvaticus . These isolates (CBS 249 . 35 and 250 . 35) are 
electrophoretically identical. 

The isolates of cluster d do not interact at all i n 
mating tests . Schipper (1973) also notes their lack of 
sexual i nter action, but places them in the forma hiemalis 
because of their morphological similarity . The electro­
phoretic clustering of these isola t es also indica t es their 
inter-relatedness, but their relative distance from cluster 
a casts doubt on their i nclusion i n the same forma as 
CBS 200.28 and 201.28 . 

Mucor odoratus Treschow (CBS 130 .41) is completely 
separated f rom the U. hiemalis complex both on the basis of 
elec trophor et i c similarity and mat ing potency (both are 
zero). 

For the 31 isolates stud ied , the correlation between 
mating ~otency and el ectrophoretic similarity is 0 . 61 
(p<<.OOl). There is no correlation between mating type, 
subst r ate of isolation. and isozyme pattern. 

DISCUSSION 

The lettered clus t ers of isolates in Figure 7 are 
only related at the 1/6 level of similarity . Such large 
intergroup differences could be interpreted to mean that 
each group of isol ates should be cons idered a separate 
species . However, mating tests, based on the assumption 
that zygospore formation is a n indicator of interfertility, 
showed that these 30 isolates are members of one inter­
fertile group. Even though zygospores were not germinated , 
i t is well established that i n the genus Mucor zygospores 
are only formed in cr osses of conspecific individuals . In 
crosses between isolates from different species , only pro­
gametangia or gametangia are formed (Blakeslee, 1915, 1920 ; 
Blakesl ee and Cartledge , 1927~ Satina and Blakeslee , 1930; 
Ling-Young . 1930; Schipper, 1973). Therefore, the 30 i so­
lates that formed zygospores in this s tudy must be placed 
in a single species, and the electrophoretic dif ferences 



229 

Fig . 7. Dendrogram showing relationships between 31 /~or i sol a tes . 
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cannot be judged l arge enough to define different species . 
However , the differ ences can be used to distinguish formae 
of the same species . As previously pointed out, these 
eleccrophoretically determined formae are generally the 
same as the morphologically distinct groupings proposed by 
Schipper (1973). 

The large amount of electrophoret ic dissimilarity 
can be attributed to three things . First, acrylamide gel 
electrophoresis is an extremely sensitive technique that 
shows very small differences in protein structure (single 
amino acid substitutions are detectable) . It may be that 
not all of these differences are important enough to be 
the basis for separating groups of isolates i n to species : 
they could be attributed to " normal intraspecific van.a­
t ion". ~1ilkman (1973) working with Esaheriahia aoU and 
Speich (1975) with /Jeur>osporoa in.termedia found esse11tially 
the same amount of i ntraspecific variation in those organ­
isms as is s hotm for Muaor hiemaZis . 

Second, the choice of enzymes studied may have pre­
judiced the results by artificially increasi ng variation 
observed . Dif ferent enzymes s how different amounts of 
variation. Had other , more s table, enzymes been studied , 
instead of a- Esterase , for example, which is known to be 
variable i n a number of organisms (Peterdy and Turner , 
1968) . the general degree of similarity would have i ncreas­
ed somet-.1ha t . 

Third , scoring the gels by pattern type i nstead of 
band by band tends to increase the observed differences 
between isolates . For example, consider t\W patterns , each 
with four bands. Even if they differ i n only one band they 
are judged to be completely different in a pattern type 
compa r ison . but in a band by band comparison they would be 
either 7/8 (87%) or 3/4 (75%) the same. However, since the 
chromosome structure of M. hiema~is is unknown, it is im­
possible to compar e zymograms on a band-by-band basis , 
because one can never tell if di fferent mobilities are 
caused by genes at different loci, or j ust different alleles 
o f the same gene. A correct i nterpretation of electro­
phor etic r esults depend s on not fabricating "presumed loci" 
unless it is possible to prove thei r constancy by showing 
segr egation in mating experiments . 

This study s hows that electrophoretic similarity is 
a usef ul i ndicator of taxonomic similarity. Clusters of 
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electrophoretically related individuals may occur at the 
subspecific level, while all the members of a species show 
l ess homogeneous isozyme patterns. Large differ ences (that 
is, zero similarity) indicate at least a species distinc­
tion. Results can be strongly biased by the choice of 
enzymes studied, and by the method of scoring gel s . Care­
ful interpretation of electrophoretic data should take both 
of these factors into account. 
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THE GENUS COPRINUS IN WESTERN NORTH AMERICA 
PART I: SECTION COPRINusl ' 

FRED VAN DE BOGART 

Depa r tment of Botany 
Uni ve r s i ty o£ Washington 

Seattle, Washington, 98195 

SUMMARY 

In thi s fi rs t paper of a series on western 
North American species of Coprinus, 10 species 
and 3 va r ieties comprising t he section Coprinus, 
are con sidered. Of th ese onl y C . comatus var. 
comatus has been previously r epo r ted in r egional 
handbooks . E ight new species C . arachnoideu s 

J - ' C . spadiceisporus 
1 
~ xerophilus 

1 
~ colosseus 

~ asterophoroides, C . pa lmeranus , ~ r oseistip i ­
tatus and C . alnivo rus are described . Three new __ , -
varietie s of~ comatu s, var. parvus, va r . excen ­
t r icus, and var. caprimammillatus are de scribed. 
One species , ~ umbri nus, is r eporte d for t he fir s t 
time from No rth America. A key to the species 
and varieties found in w e ste rn No r th A mer ica is 
provide d. 

INTRODUCTION 

There is no compl e t e monographic study of 
Coprinus in the modern s e nse . For Nor th America, the 
only treatment is that of L. H. P enni ngton in C. H . Kauff­
man's Agaricaceae of Michi g an (1918 ). However, for u se 
in west ern North America, Kauffman ' s work has its 

1 This paper i s based in pa r t on a thesis submitted to the 
Graduate School of the Uni ve r sity of Washington i n partial 
fulfillment of the r e qui r ements fo r the degr ee o f Docto r 
of P h ilosophy. 
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limitations . It cov ers an area very different tn climate, 
geogr aphy, and vegetation, and no conside r ation i s given 
to microscopical details o ther than spore size and shape. 

T his s t udy represents the first treatment of 
Copri nus 

1 
section Coprinus , as i t occu r s in Washington 

and other western states having similar geography a nd 
plant associations. 

The concept of infrageneri c taxa followed here is 
essentia lly that of KUhner and Romagnes i {1953) which 
emphasizes the nature of the pileal surface below the uni­
ve1· sal veil and the nature of the universal veil and its 
e lements. 

MATERIALS AND METHODS 

T he materials used included collections from t he 
herbaria of the University of Washingt on and Cent ral 
Washingt on State College as well as fresh collections 
from a variety of locations . Preliminary data were 

1 
in 

most cases obtained from fr e sh co llect ions which ,.,,e r e 
1 

then eithe r dried while still in the field using a modifica-
tion of the silica-gel met hod of Hoseney (1963) o r were 
immediate ly dried in a heated, forced- draft drier . This 
procedure is necessary due to the extreme fragili t y of 
most Coprinus species and their rapid deliquescence 
which would otherwise destroy the usefulness of the col ­
lection. Collections of coprophilous species were obtain­
ed by incubation of dung samples in the laboratory . 

All microscopical data we r e obt ained from dried 
mat erial. Each collect ion was examined microscopica lly 
with a Zeiss Standard GFL microscope. The microscop­
ical characte rs exami ned included spores , basidia, c lamp 
connect ions , pileal surface, universal veil, and cell o rna ­
mentation . For n1.0St or t hese dat a a simple squash-mount 
te chnique was satisfact ory. P i leal surface scalp sections 
or radia l sections were used t o determine the nature of 
the pileal surface and universal veil. The material t o be 
examined was wetted wit h 95% e t hanol and then placed in 
3o/o KOH o r in 3% KOH t o which a small drop of lo/o a queous 
Congo Red was added. The section was allowed to soak 
for several minutes before being examined. Spores were 
examined in 3% KOH wit h no staining and were observed at 
least t wice , at two to three minut es and then later at t en 



to fifteen minutes to deter mine any col or change. 
Dorsoventrally or laterally compressed spores were 
measured in three dimensions length width and 

1 1 1 
breadth. 
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Drawings were made using a Zeiss camera lucida 
and the collections used are indicated by an asterisk(*)~ 

All collections examined are deposited in the Myco­
logical Herbarium of the University of Washington (WTU) 
or of Centra l Washington State College (ELRG). 

TERMJNOLOGY 

The t e rminology used is essentially that of Snell 
and Dick (1957) . Color terminology is that of Kornerup 
and Wanscher (1967) . Several unusual terms are: 
glandifor m , referring to the ovate and somewhat basally 
truncate acornlike shape of some young pilei; ululiform 
is roughly clavate but modified by a waist constriction 
and refers to the shape of s ome long basidia ; brachy­
basidioles are short, squat, p ermanently sterile cells 
that serve as s pacing elements in the hymenium o( all 
Coprinus species. 

Coprinus Pers. per S. F. Gray, Section Coprinus 
= Comati Fr. (1838) em. Lange, Dansk. Bot. Ark . 

Bd. 2 No. 3, p. 36. 1915. 
= Pellicu1osi (Fr. 1838 ut tribus) em. Schrtster, 

Pilze, p. 521, 1889 . 

Pi1eal surface outside of the apical disk composed of 
radially oriented hyphae, cove red with and sometimes 
obscured by a universal veil of fibrils, often until late 
maturity. No sphaerocysts in the universal veil. No 
erect pileocystidia or caulocystidia, and usually no pleu­
rocystidia. Definite annu lu s present, either free or 
attached to the base of the stipe like a vol va and not r e ­
du ced to a small bulge or flange . Stipe lumen generally 
with a yarnlike or weblike mass of loo se hyphae. Sporo­
ca rp of medium to very large size and always unde r going 
autodigestion. Spores usual! y large 10 -25 ~m in length, 
smooth walled. Species growing on 

1
dung or soil, rarely 

on wood, especially in disturbed areas. 
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TYPE SPECIES : Copr inus comat u s 0 . F . MUlle r per S . 
F . Gray, Nat. Arrang. BrH. P l . 1:632 . 18 21 . 

Observat ions: The distinguishing characters of section 
Coprinus are the pileal surface of radially oriented 
hyphae, t he unive r sal veil of mostl y unbranched nondiver­
ticul ate hyphae wit h no sphaerocyst s present, the abun­
dance and loose nat ure of the veil when mat ure, the con­
s picuous annulus or volva and the lack of pleurocystidia 
in most species. T he seve ral specie s repo r ted for t his 
sect ion seem to form a rat her c losely relat ed group. 
Two species Coprinus arachnoideus and C . a lnivorus 

' ---- ' appear t o be transit ional to section Lana tuli in the nat ure 
of the universal veil and in t he complet e l y empt y stipe 
lumen of C . arachnoideus . 

Coprinus comat us has been found to be somewhat 
variabl e . Of the seve r a l varieties present ed below, one 
is considered t o be t ypical C. comat us var . comatus ; 
however , until a neot ype is declared, the concept of C. 
comat us will r emain somewhat nebu lous . 

KE Y TO TAXA OF SECT ION COPRINUS 

A. Stipe l umen without a weblike or yarn­
like mass of l oose hyphae inside 

l . Coprinus a rachnoideus 

A. St ipe lumen with a weblike or yarnlike 
mass of loose hyphae inside 

B . Basidiocarps lignicolous 2. Coprinus alni vo rus 

B. Basidiocaxps coprophilous or terrestrial 

C. Spores 8 . 0-10. 0 .um long, cont ent s n ever 
fin e l y granular 

D . Spore s clear t r anslucent, light brown 
micros copically; coprophilous 

3 . Coprinus spadiceisporus 

D. Spores dark, purplish grey micro-
scopically; t errestr ial 4 . Coprinus palmeranus 

C . Spores (8.1-}9 . 8-22 .0( -25.0) .um long , con­
t e nts often fine l y g ranula r or even guttulat e 



E 0 Basidiocarps inhabiting dry semidesert 
a r eas, not coprophilous 

F 0 Pileal un iv e rsal v eil r e m nant a single 
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st e lla t e pat ch 5. Coprinus ast e r ophoroides 

F 0 Pileal universal veil r emnant an irregular 
patch or several small patches 

6 . Coprinus xerophilus 

E 0 Basidioca rps inhabit ing mo iste r 
climat ic areas 

1 
s ometimes coprophilous 

G . Basidiocarps small, pileus l. 2-2 . 5 
em long, s pec ies coprophilou s 

H . Stipe whit e a t apex and pale umber 
a t bas e 7 . Cop rinus umbrinus 

H. Stipe pink a t apex and whit e a t 
base 8 0 Cop r inus r oseist ipit atus 

G. Basidioca r ps larger p ileus 4 . 0-25 . 4 
0 J 

em long; spectes not cop r ophilous 

I. Stipe very long, up to 50.5 em; spores 
17 0 0 - 20 . 0 J.J.m lon g 9 . Cop r inus colosseus 

I. Stipe s h o rter up t o 21.0 em (one 32 
em); spor es (8 .1- )9 . 8-15 . 4(-18 . 0) /..l.ffi long 

J. Sterigmat a of basidia hyaline and not 
darken e d by a thick refractive pl ug; 
basidiocarps s mall, pileus 4 . 0 - 5.0 em 
long prio r t o expa n sion s t ipe a t taining 
ultimat e l engt h o f 5 . 0-6. 0 em 

11. Coprinus comatu s var . pa r vus 

J. Sterigmata o f bas idia containing a some­
wha t dark and r e f ractive p l ug; basidio­
car ps medium to lar ge sizoe , pileu s 
(5. 5 - )6 , 0- 12 . 0 em l ong pnor to 
expansion 

1 
s t ipe l engt h 7 . 0 - 21. 0 em 

K . Ge r m por e o f a ll spores a l ways 
apical in position 

10 . Coprinus comat us va r . comat us 
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K . Some or all spores with ge r m pore 
eccentri c in position 

L . Germ pores of spores very eccentric in 
position spores 14.0 - 18 . 0 J.lm long 

1 
12. Copr inus comatus var. excentricus 

L . Germ pores of spores mixed apical t o 
somewhat eccent ric in p osition 

1 
spore s 

(8 .1-)9 . 8 -14 . 0( -15 . 4) .um long 
13. Coprinus comatus var . caprimamrni llatus 

l. Coprinus a ra chnoi de u s VAN DE BOGART sp . nov . 
(Fig. 1) 

Pileus primo elongat o - g landiformi s, dein campan ula­
tus 

1 
primo 1. 8 em longu s 

1 
post expansio n em 3 . 0 em 

l a t u s e pallide c r emeial bo pallide g r iseia1utaceus ve l 
pallide c remeigrise ialut aceus 

1 
in mat u ritate t enuiter pl i­

catost riatus; velum universale t e nue , fib r o sum, in mat u ­
ritate fragment a dispersa fonnans, carne tenui, mem­
brana cea; stipes cavus, g racilis , 4 . 0 - 6 . 5 em l ongus, 
2. 2-3. 6 mm c rassu s 

1 
e basi l eviter tumida a pic em v e r­

s us parum angustatus
1 

g labe r sed basi aliquan tum tomen ­
t osa carne t enui fragili ; lamellae lineares lat e adna-
t I I • b I a e

1 
a ggregatae

1 
pnmo al ae, dein a t rae ; autolysis 

completa. 

Sporae laeve s 
1 

comp1anat ae 
1 

dor salit e r ovata e 
late r aliter e llip s oid eae, 11 . 2-13 . 8 x 7 . 5-8 . 8 x 6 . 2-7 . 3 
J.liD , poro ge rmination i s excentrico ; basi dia dimorpha, 
t e t r aspora ; basidia b r evit e r clavata 22 . 0 - 25 . 0 .um 1o n ga

1 

12 . 0 J.liD c rassa ; basidia 1onge clavat a 30 . 2 - 35.2 J.lffi 
1onga , 13 . 0-15.0 J,lm crassa; cheilocyst idia s phae rica vel 
e llipsoidalia, 12. 5 J.lffi u sque ad 50. 0 J.Lm longa , 39 . 0 J.lrn 
eras sa, pro m axima part e brevit er pedicella t a , 3 . 0 - 6 . 0 
J.lffi longa , hyalina, laevia; p l eurocystidia ellipsoidalia , 
77 . 0-98 . 4 J.lffi l o nga 42 . 5-58 . 0 J.Lm c r assa

1 
pe dice lla t a , 

1. 0 - 12 .0 J.liD tonga , hyalina, laevia ; pagina pile i cellu1i s 
radial i t er duplo ve l triplo 1ongior ibus quam l atior ibus ; 
vel um un i ve rsale supe r ficiei pile i e t basis st ipit i s cate ­
narum l ongarum intert extar um cellularum const ant ium 
celluli s c y1indraceis vel i r r egularib u s vel ramo s i s , ' 
hyalinis 

1 
t enuitunicati s int er dum t umidis e t ad s eptis con­

s t ric t is , amplit udibus val de variabilibus 
1 

16 . 2-112 . 5 J.lm 
longi s , 2 . 5-33 . 8 J.Lm c rassis , fibulae d esunt. 
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Fig . 1. Coprinus a rachnoideus FV DB 2161, a . basidia, 
b . spores c . universal veil d. cheiloc\Tstidia 

J J I J 

e. p1eurocystidia. 
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Holot ypus FV DB 2161 in s olo tepidarii, Seat tle, 
c omitato King , pago Washingtonis 

1 
Mar. 

1 
1950

1 
in 

herbario Univ e rs itatis Washi ngtoni s conservatus (WTU). 

PILEUS at fi rst l o ng glandiform 
1 

then conic 
1 

then 
campanulat e . Prio r to expansion l. 8 em in l ength and 
after expansion 3 . 0 em in breadt h. Pale creamy whit e at 
first, soon becoming pale grey-tan t o pale c r eamy grey­
tan. Small shallow plicate striations developing as pil eus 
becomes mat ure. Surface covered a t fir st with a thin 
wispy fibrillar universal veil that s oon breaks up i nto 
small scattered irregula r pat e he s. Fle sh t hin and 
membr anous. 

STIPE hollow, slender, nearl y e qual but with a 
slight swelling a t the base and slightly narrowed towards 
theapex 4 . 0 - 6 ,5 cmx 2,2- 3. 6mm. Whit e opaque 

' ' 1 g labrous except for a few small bits of loose ly int et·woven 
fibrillo s e tomentum s ca t t e r e d around the s t ipe base . 
Flesh t hin and f ragile . 

LAMELLAE line ar, some short lame llae pre sent, 
0 . 6-1. 6 em x 5. 0 mm broadly adnat e c r owded wit h no 

J J ' 
appreciable spreading by the limited amount of plicate 
stria tion, white , then soot blac k. Autolysis comple t e . 

ODOR AND TASTE not observ e d. 

SPORES ovat e in do rsal view a nd e llipsoidal in 
lat e ral v iew flattened, 11 . 2-13 . 8 x 7. 5 - 8 . 8 x 6 . 2-7 . 3 J.Lm, 

suprahilar depres s ion present on most, apiculus small 
visible onl y in lateral view, germ p o r e eccentric , 1. 3-1.8 
t.Lm in d iameter. Color en masse black, mic r os copically 
deep purpl e - brown in 3o/o KOH. Wall smooth. 

BASIDIA dimorphic s ho rt clavat e and 2 2 , 0-25.0 x 
12.0 t.tm, long clavate and 30.2-35 . 2 x 13 . 0- 15 . 0 t.tm , all 
four -spor ed . 

C YSTIDIA : Cheilocystidia g lobose to e llips oidal, 
12. 5 t.tm in d iamet e r t o 50.0 x 39 .0 J.l.ffi , mostly wit h a 
short pedice l 3. 0-6 . 0 t.tm l ong hyaline 

1 
smooth . P leur o­

cysti dia e llipsoidal, 77.0- 98 .2 x 42.5-58 . 0 11m, p edicel ­
lat e , pedicels 1. 0 -12.0 .urn lon g, hyaline , smooth . No 
othe r cys t idia present. 

PILEAL SURFACE a cutis of mor e o r l ess radiall y 
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o r iented hyphae , the surface cells two or three times as 
long in the radial orientation as i n any othe r direction. 

UNIVERSAL VEIL of fibrillar nature interwoven . 
) 

Indiv idual elements occurring in long cha ins of more or 
less cylindrical ce lls hyaline thi n wa lled some swollen 

) ) ) 

and some what constricted at the s eptations 
1 

o thers not 
swollen. Some cells irregular, the chains compos ed of 
cells of varied sizes a ll along its length, some of them 
branched or anastomosed . The same types of chains of 
cells found on bot h the pileal surface and a t the stipe 
base . Universal v eil cell size 16 .2-112 . 5 x 2.5-33. 8 I.Lm . 

CLAMP CONNECTIONS absent. 

HABIT AT .te r r e strial , on prepared soil mixes in a 
g reenhous e 

1 
sohta r y. 

Observat ions : This species diffe rs from most of the 
other species of section Coprinus in i t s lack of any web 
or thread of hyphae inside the l umen of the s t ipe, it s lack 
of r efract ive plugs in the s t e rigmata its adnate lame llae, 
and its l ack of clamp connections . ~. arachnoideus dif­
fe r s from C . a l nivorus mic r oscopically. It resembles 
some of thespe cie s of se c t ion Lanatuli in its unive r s a l 
veil cha r act e r s and in t he possession of pleurocystidia. 

Mat e r ial Examined. Wash i ngton: HOLOTYPE, FV DB 
2161* , Mar ch, 19 50. 

2 . Coprinus a l nivo r us VAN DE BOGART sp . nov . (Fig . 2) 

Pil eus primo brevit er glandifo r mis , dein campanu ­
l a t us, postr emo lacin iat us e t a liquantum rev ol ut us 

1 
primo 

2 . 0 em l o ngus 
1 

post expansion em 2 . 0 em latus, primo 
a lbus e t ad a p i c em pallidibr unneus 

1 
de in g r iseascens 

1 
postrema a t er 

1 
sed ad apicem solummodo griseibrunneus 

1 
pagina pile i primo ve lo univ e r sali tenui arachno ideo e t 
m.inut e s q uamul oso obt ect a , in mat uritate v e l o a r ach­
noideo pro parte maxima e vanescenti sed squamis minut i s 
pe r sistent i bus e tsi dispe rsis ; pagina pilei in maturit a t e 
levit e r plica t o - striat a , carne tenui et ftoagili ; stipes 
g r acilis vers us apicem l e v iter angust atus 9 . 0 em lon­
gus, 4 . 6- 6 . 0 mm c rassus, c avus, telam hypharum laxis 
capiens, pagina s t ipit is laevis, glabra, a l ba; a nnulus 
l axus e t membranaceus a lbus friabili s simus e t mox in , , 
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Fig. 2 . Coprinus alnivorus FVDB 3370
1 

a . basid1a, 
b. spor es , c . universal veil , d . pleurocystidia, 
e . c h e iloc yst idia , f. stip base clamp connections 

1 
g . lame llar clamp co nnections . 
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fragment is parvis fati.scens, ca rne stipit is levit e r fibrosa 
sed fragilissima ; lamellae lanceolat ae , liberae, confe r ­
tae, p r irno albae , dein a t rae , autolyse completo . 

Sporae subglobosae vel brevite r ellipsoideae va r i­
antes, 7. 5-10 . 7 x 6 . 2-7 . 5 J..Cffi, poro germinat ionis api­
cali 

1 
in cumulo at rae , dein per micr oscopor ium at r opur ­

pureae ve l brunnei.purpu r eae, in solutione 3CJ,7o KOH at rae ; 
basidia trimo1·phica, tetraspo r a ; basidia brev iter clavata 
16.5-17.5 /.lffi longa, 8 . 0-10 . 5 ).lrn cras sa; basidia clavata 
18 . 0-26 . 0 J,J.m l onga, 8 . 0-9 . 0 J.m'l crassa ; basidia l onge 
clavata pedicellat a 27 . 0-29 . 0 JJ.ffi longa, 8 . 0-9 . 0 /.liD 

c rassa; cheilocystidia ctavata, ellipsoideofusifo r mia, 
apicibus obtusis vel subacut i s 

1 
28 . 0 135 . 0 /.l.m longa , 

11 . 0-35 . 0 /.liD e r as sa, hyalina 
1 

t enuit unicata, laevia ; 
pleurocystidia e llipsoidea vel subfusiformia, apicibus 
obt usis vel l evite r ramificantibus 

1 
145. 0-182 . 0 J.J.Tn longa 

1 
30 . 0-45 . 0 /.liD eras sa, hyalina 

1 
t enuit unicata 

1 
lae v ia; 

pagina pilei ex hyphis gr acilibus , t e nuitunicatis, cylin ­
draceis , hyal inis constans , hyphae paginae radiante s; 
velum unive rsale ex squamis parvis et tela tenui a rach­
noidea constans 

1 
velum in pagina pilei et basi stipitis 

prae sens, squamis e t t elis ex hyphis int e rtext issimis 
g r acilibus, haud tumidis , tenuit unicatis, hyalinis, cyiin­
d raceis , septatis 

1 
et fibulige r i s constant e s 

1 
cellulis 

hypharum aliquantum ramificantibus pro parte maxima 
ad septos facile secedent ibus, 2. 5 -10 . 0 /.l.m latis; squa­
mae nonnullae paginam membranaceam habe ntes; annulus 
l. 0 mm latus; fibulae basi stipitis 

1 
in ve l o universali, in 

trama lamellarum adsunt; sporocarpia odore fungor um . 

Hol ot ypu s F VDB 3370 in ligno aln i , in sylva humida
1 

Cispus Cent er Gifford Pinchot Natio nal F o r e st
1 

comitato 
Lewis, pago Washingtonis , 25 O ct., 1975 in he rbario 
Univer sitat is Washingt o nis c onservatus (WTU) . 

PILEUS at fi r s t short -glandiform, the n ca mpanu­
la t e 

1 
then mar gin becoming laciniate and somewhat r e vo ­

lut e when unexpa nded 2. 0 em in length, expanding t o 2 . 0 
em in widt h. At fb·s t white except pa l e brown a t the apex 
then becoming grey

1 
then b lack

1 
but only brownish grey at 

the a pex. Surface at fir st with a t hin arachnoid universal 
veil with some minut e squamules

1 
in m aturity the arach­

noid veil largel y vanishing but the minute squamul e s per­
sisting a lthough scattered, surface eventually slightly 
plicate- s t riate . Pi l eal rna r gin at firs t connected to t he 
stipe wit h a prominent

1 
scaly white annulus . Flesh t hin 
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and fragile. 

STIPE s l ender, t apering only slightly from base . 
t owards apex 

1 
9. 0 em x 4 . 0-6 . 0 mm 

1 
hollow, lumen w1th 

some loosely interwoven hyphal webbing, surface smooth 
1 

g labrous , white. Flesh slightly fibrous
1 

but very fragile. 
Loose membranous annulus present, l. u mm in width, 
white, very friable and soon disint egrating into small 
fragments . 

LAMELLAE lanceolat e , free , ve r y crowded, a t 
£i rst white 

1 
then b lack . Aut o l ysis complet e . 

ODOR fa int odor of mushrooms . 

SPORES subglobose to short e llipsoidal, 7 . 5-10 . 7 x 
6 . 2-7.5 J.J.m, apiculus small, oft en not visible , germ pore 
apical, l. 5 J.l.In in diameter. Color soot black en masse 
and at first dark purple or brownish purple micr oscopi ­
cally, then soon black and opaque in 3o/o KOH. Wall 
smooth . 

BASIDIA trimorphic , short clavate and 16. 5-17 . 5 x 
8.0 -10 , 5 J.Lm clavate and 18 . 0-26 , 0 x 8 , 0 - 9 . 0 J.Lm long-

' J pedicellate-clavat e and 27.0-29.0 x 8 . 0-9 . 0 J.Lm
1 

all 
four- spored. 

C YSTIDIA: Cbeilocystidia clavat e to ellipsoidal­
fusiform, apices obtuse to subacut e, 28.0-135 . 0 x 11. 0-
35. 0 J.Lm ; hyaline 

1 
thin walled 

1 
smooth. Pleurocystidia 

e llipsoidal to subfusiform, apices obtuse to slightly 
branch ing, 145.0-182 . 0 x 30.0-45 . 0 J.Lm

1 
hyaline , thin 

walled, smooth . No othe r cystidia present. 

PILEAL SURFACE a cutis of slender, cyli nd rical, 
radially oriented, hyaline 

1 
thin walled hyphae. 

UNIVERSAL VEIL of small scales and a thin arach­
noid web on pileal surface and base o f stipe, scales and 
web consisting of slende1· , nonswollen thin walled, hya ­
line, cylindrical, septate and clampecf hyphae, very inter­
woven, some bran ching most cells separating readily at 
the s e ptations, 2. 5- 10 .6 J.Lrn in diameter, some s cales 
with membranous surface . 

CLAMP CONNECTIONS present on t he hyphae of the 
stipe base, in the universa l v eil, and in the l amellar 
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trama. 

HABITAT lignicolous, on hard scarcely rotted wood 
of Alnus sp . i n a hardwoo d rain forest. 

Observations : This species i s similar in many features to 
C. a rachnoideus and likewise appears to be transi tional t o 
sect ion Lanatuli in it s veil c haracteristics and possession 
of pleurocyst idia. It differs from C . a ra chnoideus in 
most of its mic r oscopical featu r e s-. -

Mate rial Examined. Washington: HOLOTYPE, 
FVDB 3370*, 25 October, 1975. 

3. Coprinus spadiceisporus VAN DE BOGART sp. nov. 
(Fig. 3) 

Pileus primo ovatus -ellipsoi deus 
1 

de in campanu­
latus 

1 
postre mo aliquantum r evolutus 

1 
primo 3. 0-3.8 em 

longus 
1 

post expansionem 5. 0-6 . 0 em latu s 
1 

primo 
a1bidus , dein p ropte r sporas maturas atrog riseibrunneus; 
apex pallide b r unneus 

1 
pagina plica to- striata 

1 
velo unive r ­

sali t ecta ; velum ex squamis parvis appr essis constans 
1 

sordide albidum aetatc laxum e t magis dispersum tamen 
sempe r aliquantum per sistens carne t enui membran­
a eea; stipes aliquantum e ras s~s 10 . 0-12 . 0

1 
em longus 

5.0-8 . 0 mm crassus cavus t e la hypharu m laxarum ~ap -
• J ) 

iens annul o conspieuo laxo a l bo eoacto 1. 0 mm lato 
pag i~a 1aevis g1abra, basi 1evit er tome~tosa, primo ~lbus , 
dein apice a tranti, carne aliquantum e rassa et fibrosa; 
lamellae lanceolatae, liberae e t remotae, aggregatae, in 
matu r i tate b r unneolae -at rae 

1 
autolysis completa. 

Sporae 1ae v e s 
1 

aliquantum cornp1anatae 
1 

ova to- ellip ­
soideae, 8 .1 -10.0 x 6 .2-6. 9 x 5.0 - 5 . 6 J.1ITI

1 
in cumulo atro­

brunneae, per microscopium badiae, transl ucidae, poro 
gerrninationis excent rico ; basidia tri morphica, t e traspo ra; 
basidia brevit e r clavata 12 . 5-17 . 5 .urn longa , 10. 0-11. 2 .urn 
c rassa ; basidia longe clavata 20 .0- 25 . 0 .um l onga, 10.0-
11 . 2 .um c rassa; basidia ululiforrnia 28 .7 -35.0 J,J.IT1 longa

1 
10 . 0-ll. 2 J.1ITI e r as sa; cheilocystidia sphaerica v e l ellip­
soidalia, 15 . 0 .um usque ad 42.5 J.lffi l onga, 30.0 J.1ITI 
c ra ssa, hyphis t e nuibu s fi.lamentosis mixtis, pagina pilei 
hypharum radi aliurn; velum universal e superficiei pilei ex 
catenis cellularum longis pa r a llelis i.n r amosi.s constan­
t ium cellulis interdum tumidis et catenulatis aliter 

J J 
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Fig. 3 . Coprinus spadiceisporus FVDB 217
1 

a. basidia 
Xl OOO 

1 
b . spores XlOOO 

1 
c . universal veil X500 

1 
d . 

ch eilocystidia XlOOO 
1 

e. stipe clamp connection s X500 , 
f. univer sal veil clamp connec t ion XlOOO . 
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disjunctis e t incohaerentibus 
1 

cellu1is omnibus 1aevibus 
1 

t e nui.tunicatis hyalinis , cellulis contiguis amplitudibus e t 
fo r mis simi1ibus; fibu lae in stipite e t ve1o universa1i 
adsunt . 

Holotypus FV DB 217 in stercore cunicul o vel cervo 
det rito mixt o 

1 
pago Washingtonis occidentalis in herbario 

Universita t is Washingtoni s conservatus (WTU~ . 

PILEUS a t first o va te-dlipsoidal, then conical, then 
campanula te 

1 
and eventually somewhat revolute , when 

unexpanded t r om 3 . 0 - 3.8 em long, expanding to 5 . 0 t o 6.0 
em wide . Whitish when young but soon gxey hom ripening 
spoxe s , the apex pal e brownish, soon ent irel y dar k g r ey­
ish brown, except the apex which r emains paler brown. 
Radial pileal striat ions apparent ev e n at young stage and 
soon deve l oping into pli cate striations. Surface covered 
with a universal v eil of small some what appres s ed s c ales 
of dingy or d i rty whit e col ox, b ecomin g much looser in age 
and more scattered but even then mor e or l ess persistent . 
Flesh rat her thin and membranous. Leaves and deb ri s 
stuck to pileal surface . 

STIPE hollow rather stout for Coprinus 10 . 0-12 . 0 
1 1 

em x 5 . 0 - 8.0 mm . P r ominent, loo se whit e , felty annu-
lus present, about 1 mm in width. HolLow cent e r filled 
with a weblike mas s of loose hyphae . Oute r surface 
smooth and glabrous except fo r a l oose t omentum of woolly 
hait·s at the base. White in col or at first but soon darken ­
ing to light brownish ove r most of its l e ngth and becoming 
dark, almo st black near the apex opaque . Flesh rathe r 
thick and fib r ous for a Coprinus. 

1 

LAMELLAE lanceolate, 2 . 5 t o 4 . 0 mm b r oad, free 
and r emote c rowde d da r k b r ownish b lack when mature . 

1 ) 

Auto lysis complete. 

SPORES ovate -ellipsoidal, slight! y flattened , basal 
end broade r than apical e nd , 8 .1-10 . 0 x 6 . 2-6 . 9 x 5 . 0-5 . 6 
.urn, apiculus and germ pore both prominent, germ pore 
eccentric , 1. 5-2. 0 J.Lm in diame ter. Color dark b lackish 
b1·own e n masse and a c l ear translucen t c h es t nut brown 
microscopically in 3% KOH . Wall smooth. 

BASIDIA t rimorphic, short clavat e a nd 12.5 -17 .5 x 
10 , 0 -11, 2 J.lffi, long clavat e and 2 0 . 0 -25. 0 x 10, 0 -11, 2 J.Jm, 
ul ulifor m and 28 .7 - 35.0 x 10 . 0 -11 .2 1-1m, all four- spor e d. 
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CYSTIDIA : Cheilocystidia g lobose to more o r less 
ovat e 15 . 0 .urn in diame t e r t o 42 . 5 x 30 . 0 .um, inte r­
mixed with thin filamentous hyphae on gill edge . No othe r 
cys t idia present . 

P I L EAL SURFACE a cutis o £ r adially orient e d 
hyphae . 

UNIVERSAL VEIL scales compos e d of fibri l s 
aligned parallel t o each o the r and compo sed o( c hains of 
unbranched , o fte n swolle n cells 6 . 2-20 . 0 .um in diame ter, 
ofte n constriot ed at the septations a nd the n catenulate , 
also t ending t o break up int o single loos e cells. All cells 
o f the unive r sal ve il with smooth thin, hyaline walls, and 
all adjacent cells o( the univ e rsal ve il te nding t o be of 
similar size a nd s hape . 

CLAMP CONNECTIONS present on the hyphae o f the 
s t ipe s urface and occasionally on the universal veil. 

HABITAT cop r o philous, on r abbi t or dee r dung . 

Observations: This species shar e s a peculiar feature with 
two o the r species of s ect ion Coprinus , _g_. sterquilinus 
and C. colosseus namely, the discolo r i ng a nd event ual 
blacken ing of the apical po rtion o( the stipe fles h . The 
ovat e , flattened spores with their clear light b r own color 
seem distinc tive. 

Material Examined. Washington : HOLOTYPE, FVDB 
217* , collector and date unknown. 

4 . Coprinus palmeranus VAN DE BOGART sp . nov. 
(Fig. 4) 

Pileus primo g landiformis , de in conicus, postea 
campanulatus 

1 
postremo r e volutus , primo 3 . 2 em longus 

post expansionem 3 . 0 em latus, primo ubique albus vel ad 
apicem subbrunneus in matur i tate cinereialbus ad 

} ' a pic em b runneus , pagina pilei primo cum squamis parvis 
ve li unive t·salis obtecta, in maturitate squamae v e li uni­
versalis dispersae e t evanescentes, in matur i tate pagina 
pilei l e v it e r plica to- striata, carne t e nui e t membranacea; 
stipe s cavus t ela hypharum laxarum capiens g ra c ilis 
basi bulbosa' c um rhi zomorphis g rac ilibus s~btenta ' 
apicem vers~s levite r c ont ractus 

1 
8 . 5 em longus 

1 
3~ 0 -7.0 
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Fig . 4. Coprinu s pa lmeranus FVDB 3340, a . basidia, 
b. spores c . universal veil d . annulus e . cheilo -

1 1 1 

cystidia with associated h yphal st r uctures, f . stipe 
clamp connections . 

249 
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mm e r as s us pa gina stipi tis pro parte maxima laevis, 
glabr a vel fibrilis paucis laxis, area prope basin furfur ­
aceae; s t ipes annu lo parvo libero albo membranaceo 
praeditus, scapo albo carne aliquantum fibrosa etsi 
fragili; lamellae lanceolatae, libera e, con.fertae, prime 
albae , de in roseae , post e a brunneae vel atrobrunneae, 
postr emo a trae; autolysis complet a . 

Sporae moderate complanat ae, lateraliter visae late 
elli psoideae , d o rsaliter visae angust e ovatae, 8 . 7-10. 0 x 
5 . 6-6 , 3 x 4.3-5,7 J.Lm , pore ger minationis l e viter excen­
trico , in cumulo at rae, per microscopium atripurpurei­
g riseae ; basidia trimorphica, t e traspo r a ; basidia brevit er 
clavata 20 . 0-22.5 J.Lm l onga, 12 . 5 J.Lm eras sa; basidia cla­
vata 31. 2 - 37 . 5 J.Lm longa, 10.0-11.3 J.Lm crassa; basidia 
ululiformia 45 . 0-49 . 0 J.Lm l onga , 10.0-12 . 5 J.Lm crassa; 
sterigmata obt u r ament is r efr act ivis; cheilocystidia g lo­
bosa1 obovat a , lageniforme s, ellipse idea , 10 . 0 J.Lm usque 
ad 4b . 5 J.Lm longa, 19 .0 J.Lm eras sa; pagina pilei ex hyphis 
g racilibus t enuitunicatis byalinis radiant ibus const ans; 
velum universale superficiei pilei ex squam:i s constans, 
squamis ex catenis pa rallelis cellularum constant ibu s, 
cellulis cylindr acea interdum tumidis, e t ad septa con stic­
tis, hyalini s, tenuitunicatis, 5 . 0 - 19 . 0 J.Lm lati s; annulus 
membranaceus, ex cellulis pro parte maxima g racilibus 
cylindraceis , hyalinis , tenuitunicatis et sparsim septatis 
constans , cellulis aliquantum int ertex'i:is et anastomosan­
tibu s, 2 . 5-11. 5 J.Lm latis; fibulae in contextu stipit is adsunt 
sed non frequentes . 

Hol ot ypus FV DB 3340 i n solo argillaceo, Staircase, 
Olympic National Park, comit a t e Mason, page Washing­
tenia , Oct., 1974 in herbario Universitatis Washingt onis 
conservatus (WTtJ). 

PILEUS a t first glandiform, then conic, then cam­
panulate and becoming revolute when u nexpanded 3 . 2 em 
in length 

1 
expanding to 3 . 0 em {n width. Wh ite and light 

brown at the apex when young, becoming grey-white and 
brown a t the apex with mat u r ity, cove r ed at fi rst with 
small scales of the unive rsal veil, with m atu1· it y the uni­
versal veil scales becoming scatt ered and evanescent, 
slightl y p licat e striat e where not covered with veil, mar­
gin at first attached to stipe by pa rtial veil, flesh very 
t hin and membranous . 

STIPE ho llow, the lumen stuffed w ith a loose 
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webbing of hyphae, slender, base bulbous with a slender 
subt e nding rhizomorph, shaft tapering slightly towards 
apex, 8. 5 em x 3 . 0-7. 0 mm surface smoot h and mostly 
glab r ous with an occasional loose fibril white and 
opaque, base with a scurfy area and a s'mall free white 
men:br anous annulus, flesh somewhat fibrous although 
frag1le . 

LAMELLAE lanceolat e , free, very c rowded, few 
short· lamellulae present, at first white, then pink, then 
b r own, then dark brown, then black . Autolysis complete . 

SPORES moderat e l y flat tened, laterally b roadly 
ellipsoidal, dorsallynar r owl yovat e , 8.7-lO . Ox 5.6 - 6 . 3 
x 4.3 - 5 . 7 ).l.m

1 
apicul us present, small, germ pore 

slightly eccent ric, l. 8 J,Lm in diameter . Color soot b lack 
en masse and a dark purplish g r ey micToscopically in 3% 
KOH. Wall smooth. 

BASI DIA t rimorphic , short clavat e and 20.0-22 . 5 x 
12.5 ).lin clava t e and 31.2-37. 5 x 10 . 0-11 . 3 J.Lm u l uliform 
and 45.d - 49.0 x 10 , 0-12.5 J.,Im

1 
s t e r igmata with refracti v e 

plugs, a ll four-s pored. 

C YSTIDIA : Cheilocystidia gl obose , obovat e, lagen­
iform and ellipsoidal, 10 . 0 J..LID in diamet e r to 46 . 5 x 19 . 0 
1..1m. No other cystidia p r e sent. 

P ILEAL SUR FACE a cut is of slender, radially 
orien te d thin - walled hyaline hyphae . 

UNIVERSAL VEIL scal es composed of parallel 
chains of cells, cells cylindrical, some swolle n and con­
stricted at the septa all hyaline, thin-walled 5 . 0-19 . 0 J,Lm 

in diameter. Annul~ s membranous , composed of mostly 
slender cylindr ical cells, sparsely septate , somewhat 
i nte rwoven and anast omosed, hyaline, thin - walled, 2 . 5-
ll. 5 J.UTI in diameter . 

CLAMP CONNECTIONS present in stipe context, not 
common. 

HABITAT terrestrial, on clay soil in open grassy 
m aple woods. 

Observations: This s pecies bear s a striking r esemblance 
t o C. comatus in its overall appearance . It differs 
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mainly in its much smalle r stature and the much smalle r 
size of the spores and basidia. 

Material Examined. Washington: HOLOTYPE, FVDB 
3340*, Oct ober, 1974 . 

5. Coprinus asterophor oides VAN DE BOGART s p . nov. 
(Fig . 5) 

Pileus primo rotundus, dein campanulatus, postea 
planiusculus , postr emo pro parte maxima per lysem 
destructus, primo 2 . 0-3.0 em longus, post expansionem 
4 . 0-6.0 em lat us , p ropter velum universale primo albus, 
de in recedit velum 

1 
et cut icula ut videtur pallide g r isea 

1 
dein atrescens vel brunneiatra, apice propte r vel um uni­
ve r sale alba remanenti; velum univ ersale c rassissimum, 
consis t ent ia coacta, mox vestigium persistens e t dist incte 
stella tum praebens ; pagina pilei in mat uritate profunde 
plica t o- striata, ma r gine revol uto vel subtus c r ispato 

1 
postremo ad frustilla laciniosa deminuto ; s t ipes cavus 
filum p e rsistens hypharum capiens , gracilis, 7. 0-11 . ~em 
l ongus 

1 
3 . 0-6 . 0 mm eras sus, pagina stipitis pro parte 

maxima laevis e t glabra, prope basem fibrillis appr essis, 
subinde squa mis parvis in dimidio inferno stipit is 

1 
primo 

albus 
1 

l e nte denigricans 
1 

carne t e nui frag ili ; lamellae 
lanceolatae, libe rae et r emotae, confertissimae 

1 
in 

maturit a t e atr ifuligineae 
1 

aut olyse complet o. 

Sporae ovatae vel ova to- ellipsoideae 
1 

l ev iter com­
planatae, 17 . 5-20 . 0 x 11.2-12.5 pm, poro germinat ionis 
apical i vel excent ricissimo; basidia trimorphica, tetra 
spora; basidia breviter clavata 35 . 0-39 . 0 J.lffi l onga, 20.0-
22 . 5 pm c rassa ; basidia clavata 50.0 - 54 . 0 J.Lm longa , 
20.0-22.5 J.lffi cras sa, basidia subululiformia 52 . 0 - 64 . 5 
pm longa, 20.0-21.5 pm c r assa; s t e r igma t a obturamenta 
r efractiva vel pigmentifera praebentia ; apex basidii pig­
ment o atr ogris eibrunneo; pagina pilei ex hyphis radiant i­
bus, cellulis numerosis paginae pigment um atrobrunneum 
praeditis; velum universal e superficiei pilei fragmentum 
s t e llatum coactum faciens , quod ex eat en is longis paral ­
l elis cellu larum constans 

1 
cellulis cat e na rum cylindraceis, 

h yalinis 
1 

tenuituni catis , saepe aliquot tu midis et ad septa 
constrictis , cellulis amplioribus cat e narum 12 . 5-63 . 5 /.Lffi. 

l atis pe r hyphas gracil es 3 . 5 -Ll . O J,lm.latas , ramosas e t 
a na s tomoscantes colligatis ; fibulae in vel o universa l e e t 
in stipite r arae, ple r umque valde irregulares . 
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Fig . 5 . Coprinus asterophoroides FVDB 3333, 
a . basidia , b . spores, c . universal veil, d . 
universal veil c lamp connections. 
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Holotypus FV DB 3333 in solo arena r i o in deserto , 
Beverly, comitato Grant , pago Washingtonis, 5 Aug . , 
197 4, in he r baria Universit a t is Washingtonis conservatus 
(WTU) . 

PILEUS at fi r st rounded, then hemispherical, then 
campanulate then p lane and finally mostly Lysed, when 
unexpanded { 0-3 . 0 em long., expanding to 4 . 0 - 6 . 0 em 
broa d. Unive r sal vei l white when young, then cut icle 
dar kening to b lack o r bl ackish brown as universal veil 
recedes , apex r emaining whit e wit h universal veil . Uni ­
ve r sal veil of a felt-like consist ency, very thick, soon 
t orn into a distinctly s t e llate per sis tent remnant as pileus 
expands . Pileal surface becoming deeply plicate s t riat e . 
Pileal ma r gin becoming revol ute o r curling unde r and 
eventually reduced t o tatte r ed shreds . 

STIPE hollow s l ender 7 . 0 - 11.5 em x 3 . 0 - 6 . 0 mm. 
Stipe lumen with a distinct a~d pe r sistent h yphal strand in 
the center . Surface mostly smoot h and g labrous , some 
appr essed fibr i l s nea r the bottom o r occasionally small 
scales on t he lower half . W hite a t fir s t then slowly 
blackening as lysis proceeds, opaque. F l esh v ery thin 
and f r agile . 

LAMELLAE l a n e eo lat e , free a nd r emote , very 
crowded, soot b l ack when mature, autol ysis compl ete. 

SPORES ovate to ovate - ellipsoidal, s l ightly flat ­
tened, 17 . 5 - 20 . 0 x ll . Z- 12 . 5 .um, apiculus usually small, 
germ pore apical to very eccent ric, 1. 8 J.Lm in diameter. 
Color soot black en masse and a dark brownish pur ple­
black mic r oscopically in 3% KOH . Wall smoot h . 

BASlDIA tr imor phic, short clavate a nd 35.0-39 . 0 x 
20 . 0-22 . 5 .urn, clavate and 50 . 0 - 54 . 0 x 20 . 0-22.5 .urn, 
subululifo r m and 52 . 0-64 . 5 x 20 . 0-21 . 5 .um, s t e r igmata 
wit h dark somewha t refr act ive pl ugs , apex of basidia da r k 
g r ey- brown, a ll fou r- spor ed . 

CYSTIDlA not seen . 

PILEAL SURFACE of s lender, cyl ind r ical! radially 
aligned, thin-walled hyphae . Many hyphae with uregular 
patches of dark brown pigment o n the cell walls . 

UNIVERSAL VEIL c omposed of l ong pa r a lle l, 
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radially a ligned chain s of l on g , often somewhat swollen 
cells, constricted at the septae, la r ge r cells of the chains 
bound togethe r by slende r 

1 
branched and anastomosed 

hyphae. All cells of univ e r sal veil hyaline and t hin 
walled . Lar ge cells 12.5-63 . 5 J.Lm in diameter. Cell s o f 
the b inding hyphae 3. 5-11. 0 J.Lm in dia mete r . 

CLAMP CONNE CTIONS p r esent in universal veil 
and rarely on the sti pe

1 
usually ve ry i rregular. 

HABITAT t e rre strial, on s a ndy s o il in dry o pen 
sagebrush dese rt area . 

Observations: Thi s species is closely r elate d to C. 
aste rophorus Long & Miller and to~ xerophilus Van De 
Bogart. It shares many morphological features as we ll as 
the arid habitat with both. S asterophoroides differ s 
from~ aste r o phorus in possessing a distinct and pe rsist­
ent hyphal strand in the sti pe lumen, the unive r sal veil r e ­
maining white ev e n whe n dried, the ge r m pore often ve r y 
eccentric 

1 
the much large r diameter of the unive rsal veil 

elements 
1 

the abse nce of a bulbous volvate stipe base 
1 

and 
the large r and m uch broade r basidia w ith pigment ed 
apices . ~ asterophoroides differs from~ xerophilus 
in t he universa l v eil remaining stellate , the smalle r ge r m 
pore , the absence of a bulbous volvate stipe base , and the 
pigment ed apex of the basidia . 

Mate ria l Examined . Washi ngton : HOLOT YPE FV DB 
3333* 

1 
5 August, 1974; Hosford 18 78 (ELRG). 

6 . Coprinus xerophilus VAN DE BOGART sp. nov. 
(F ig. 6) 

Pileus primo brevite r g landiformis ve l subglo bosu s, 
dein ca mpanulatu s, tandem revolutus, apice late tholi­
fo rmi remanenti

1 
l. 6 -4 . 0 em latus, primo candidus, ubi 

velo universali t ectus alb us r emanens, margine atras­
centi; pagina pilei l eviter plicate-str iata vel vel o univer­
sali c rasso coact o albo t ecta, velo ex fragmento un ico 
pileato vel fra gmentis aliquot irregularis c onstanti carne 
tenui e t m embranacea; stipe s a lbus cavus l umine t elam 
subtilam vel filu m laneum cont inent\ g radli s supra fe re 
aequalis 4 . 0 -7 . 5 em longus, 2.5 - 6 . 0 mm crassu s basi 
bulbosa ~t 6 . 0-12.0 mm lata, pagina sti pi tis supra basem 
crista distincta volvata instructa, carne pro part e maxima 
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Fig. 6 . Copr inus xe roph i lus FVDB 2159 , a. basidia 
XSOO, b. spores X 500

1 
c. universal veil Xl25, d. uni­

versal veil XSOO e . universal veil XSOO, f. stipc clamp 
connections x sod, g . un ive r sal veil clamp connections 
xsoo. 
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c rassa e t fibrillosa, basi solida; lamellae anguste ovatae 
vel lanceolatae, liberae et r ,emotae, agg r egatae, in 
maturitate a trae 

1 
a ut olyse tantum par tiali. 

Sporae 1ae ve s, dorsalite r la t e o vatae, 1a t eraliter 
ovato-ellipsoideae , aliquantum complanatae , 17 . 5 - 22. 6 x 
11 . 2 -16 . 3 x 10 . 6-12.5 gm

1 
po r o germinationis excentrico; 

basidia t rimorphica, t e t raspora ; basidia b revi ter clavata 
38 . 8 -47.5 J,Lm longa, 18.8 J.ffi1. c r a ssa; basidia longe cla­
vata 50 . 0-62 .5 J.Lm longa, 17.5 -18 . 8 JJ.m c rassa; basidia 
s ubululiformia 53 . 8-60 . 5 JJ.m lon ga, 17 . 5-25 . 0 JJ.m c rassa; 
sterigma ta obt urame nta granda r efract iva ve l pigmenti­
fera praebentia; pagina pile i ex h yphis radiantibus con­
stans ; ve l um uni ve rsale s uperficiei pilei ex strato crasso 
coact o cons tans , s trato ex eat en is l ongis cellularum 
cylindrica rum ve l oblongarum con stant i ce llulis eaten­
arum laevibu s, hyalinis

1 
t e nuitunicatis h yph i s nonnu llis 

t enuio r ibus iosupe r adsunt; basis stipitis cristam velva­
tum cellularum sirnilium p r aebens; stipes e t v e lum 
uni versale fibulata . 

Holotypus FV DB 2159 t e r restris 
1 

in solo a r enar io 
vel g la r eosa locorum ari dorum, Nephi comitate Juab, 
pago Utah, 15 June 

1 
1957

1 
i n herbario Un ive rsitatis 

Washingt o ni s conse rvatus (WTU). 

PILEUS short glandifo rm to subg1obose 
1 

the n 
r ounded conic, t hen broadly campanu1ate and e ventuall y 
r evolute, apex r emaining somewhat broadly domelike , 
upon expansion becoming 1. 6 to 4 . 0 em b r oad, white at 
fi r st and r emaining whit e wh e r e covered by the universal 
veil. Margins e ve ntually becoming black due to spore 
production and l ysis. S u r fa ce showing onl y a small 
amount of plicat e s tria tion where not covered by the un i ­
versal ve i l along the m argin, mostly cove red by a thick, 
densel y inte rwoven un iversal veil which may r emain i n 
one caplike piece o r break up into i rregula r pat ches and 
areolae, the s u rface u nde r the un iv e rsal veil usually be­
coming evident only upon complet e pileal expansion and 
the n mostly a long the pileal mar gin . Flesh unde r the 
thick universal veil t hin and membranous , only becoming 
about 1. 0 mm thick at t he apex . 

STIPE hollow, stuffed with widel y spaced and mo r e 
or less loose h yphae that s ometimes fo r m a fine webbing 
o r a slende r yarnlik e thr ead i n the center of the lumen, 
some what slender, nearly e qual above the distinctly 



258 

bul bous base , 4.0-7.5 em x 2.5-6 . 0 mm, and the base 
itself 6 . 0 -12. 0 mm in diamet er , white and opaque . Bulb 
of stipe base with a dis t inct volvate ridge on its upper 
surface, well separate d from the stipe shaft. Flesh fair­
ly thick and fibrous, up to 1. 5 mm t hick, the base t ending 
t o be s olid. Surface of base outside of the valva covered 
with sand grains and debr i s. 

LAMELLAE narrowly ovate to lanceolat e , some 
short lame llulae present, but sometimes few in number, 
0.8-2 . 8 x 1. 0 -1.2 em free and r emot e to f r ee and close, 
crowded at fi r s t, the~ somewhat less crowded with the 
limit ed development of plicat e s triation as the pile us ex­
pands pal e the n b l a ck . Aubo lys i s fa i rly complet e , the 
lameliae all lysing and only the universal ve il and part of 
the pileal surface remaining . 

ODOR AND TASTE unknown . 

S PORES broadly ovat e t o somewhat mitriform in 
dorsal view o va te -ellipsoidal in l a t e ral v iew, somewhat 
flatte ned, 17.5-22. 6 x 11.2-16 .3 x 10 . 6 -12 . 5 J..Lm

1 
apiculus 

sometime s lar ge and conspicuous, and sometime s small 
and not conspicuous, germ po r e eccentric and broad, 
2.5-3.2 J..Lm in diame ter. Col or en masse soot black, 
microsc opic all y deep clear b r own t o deep purplish brown 
in 3o/o KOH . Wall smooth. 

BASIDIA trimorphic , sho rt c lavate and 38 . 8 - 47 . 5 x 
18 . 8 JJm , l ong clavat e and 50 . 0 - 62 . 5 x 17. 5 -18 . 8 J..Lm , sub­
u l uliform and 53.8-60 . 5 x 17.5-25.0 J.Lm

1 
all four-s po r ed , 

sterigmata pigment ed or plugged . 

C YSTIDIA : Cheilocys t idi a p r obably present but all 
d e stroyed by lysis of lame llar marg in. No o the r cystidia 
present. 

P I LEAL SURFACE a cut i s o f radially ori e nte d 
hyphae . 

UNIVERSAL VEI L consisting of a thick fe ltlike por­
t i on o n the pileus and a disti n c t v olvate rim on the upper 
part of the b ulbous base of the stipe , the pileal universal 
v e i l composed of l o n g c hains of cylindric al t o sausagelike 
swollen cell s that are const ricted at the septati ons. All 
cells smooth 

1 
hyaline 

1 
and thin walle d, 25. 0 -19 5 . 0 x 3. 7-

50 . 5 J..Lm . Some narrow hyphae inte rwoven among the 
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swollen cells and somet imes anastomosed with them 
' appearing to bind the larger filaments together. The vel-

val universal veil compos ed of the same kind of e l ements 
but having a large r proportion of the slender no nswollen 
filaments. 

CLAMP CONNECTIONS present on s t ipe and some ­
times on uni versal veil elements. 

HABITAT terre strial, on sandy or gravelly soil in 
dry to semiarid areas, solitary or in gr oups of scattered 
individuals. 

Observations: Thi s species i s closely related to two othe r 
species , S asterophorus and _f_. asterophoroides. It dif­
fers from~ aste rophorus in its larger flattened spores, 
much large r basidia, persist ent stipe thread, nonasteri­
form universal v eil remnant o n the pileus, and whi te uni­
versal veil as opposed t o honey yellow to chamois. C . 
xerophilus differs from S asterophoroides in its pileal 
universal veil of scattered patches, larger ge rm pore, 
pr esence of a bulbous volvate stipe base, and lack of a 
pigmented apex of the basidia. These specie s bear a 
striking superficial resemblance to the gasteroid genus 
Montagnea. 

Material Examined. Washi ngton: FVDB 2155 . Utah: 
HOLOTYPE, FVDB 2159*, 15 June, 1957 . 

7. Coprinus umbrinus Cke. and Mas s ee , Grevillea 21:41
1 

1892 : sensu Rea , Brit. Basid. 
1 

p. 500
1 

1922 . 
(Fig . 7) 

PILEUS a t first glandiform. Pale creamy yellowish 
to umbe r at apex at fi rst, be coming dark g rey with an 
umber apex. Surface at first covered with small scales 
but by maturity only t he apex r emaining cove red with a 
small loose cap of scales. 

STIPE hollow, with a loose web of hyphae and a 
yarnlike hyphal cord in the upper half. Slender 

1 
slightly 

tapered from base t o apex, 6 . 0-7 . 8 em x 2 . 0-4 . 0 mm. 
Mostly white t o dingy white, base pale umber, opaque. 
Prominent loo se flaring submemb ranous annulus pres-

' J ' ent and appearing to be a valva margin dislodged from the 
stipe base and carried a short distance up th e stipe as it 
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Fig. 7. Cop r inus umbrin us FV DB 207 , a . basidia 
X l OOO 

1 
b . spores XlOO O, c . unive r sal veil X250 

1 
d. cheilocystidia XlOOO , e . stipe clamp connections 
XlOOO, f. unive r sal veil clamp con nections XlOOO. 
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elongates . Some loos e bits and patches of white woolly 
tomentum below the annulus, Flesh some what fibrous but 
very fragile. 

LAMELLAE narrow 
1 

l inear, mostly long, few short 
lamellae prese nt, ll . 0 x 2. 5 mm. Autol ysis comple te. 

ODOR AND TASTE indistinct. 

SPORES ovate-elliptic i n both dorsal and lateral 
views, slightly flattened, (14. 0 - )16.0-17. 0(-18 . 0 ) x 10. 0-
11. 0 x 9 . 0 - 9 . 5 JJm

1 
apiculus large and conspicuous, germ 

pore eccentric, 2.0- 2 . 5 11m in diameter. Color mic ro­
scopically smoky brown i n 3o/o KOH, appearing to contain 
many tiny dark granu lar inclusions. Wall smooth . 

BASIDIA trimorphic, short clavate and 28 . 5 - 30 . 0 x 
22 . 0 JJ.rn, long clavate and 44.0 - 47 , 5 x 18 . 5-22 . 0 11m, 
l ong pedice llate - clavate and 55.0- 56.5 x 19 .5 - 20 ,5 J.Lm, 
all four- spored. 

CYSTI DIA: Cheilocystidia subgl obose, pyriform or 
cla vate 15, 0-45 , 0 x 13,0-17.5 J1IU smooth hyaline or 

J J J 

with an amorphous content that stains i n lo/o aqueous Congo 
Red . No other c ystidia present . 

PILEAL SURFACE of radially oriented hyphae . 

UNIVERSAL VEIL e l ements consisting of la r ge 
swolle n sausage- shaped c ells and ordinary c ylindrical 
s eptate hyphae, the swolle n cell s tending to form parallel 
chains that are constricted at the s eptations. Cell size 
variable, 30.0-350. 0 x 2.0-30,5 11m . All cells hyaline , 
smooth, and thin walled. 

CLAMP CONNECTIONS pre sent in stipe and rarel y 
on pileal veil . 

HABITAT copr ophilous , on horse dung i n open 
g rassy pasture 

1 
solitary. 

Observations : My co llection of thls species differs from 
that described by R ea only in the volva being torn loose so 
that it becomes a n annulus, and in the more palli d color­
ing of the sporocarp . 

Material Examined. Washington: FV DB 207* . 
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8 . Coprinus rosei stipitatus VAN DE BOGART sp . nov. 
(Fig . 8 ) 

Pileus primo glandiforn1is
1 

dein conicus, postremo 
campanulatus 

1 
marginibus aliquantum revolutis et laci n i­

atis 
1 

primo 2. 5 em longus 
1 

post expans ionem 3 . 5 em 
latus, primo pallide brunneus et color ille ad apicem 
r e maneus

1 
d e in sordidialbus, postremo ate r cum striis 

albidis
1 

pagina pilei velo universali primo intacto et ad 
in star membranae rasilis, de in in squamis r umpenti 

1 
squamis postremo dispersis e t evanescentibus 

1 
pagina h oc 

modo exposita plicato-striata carne te nui e t fragili; 
stipes g racilis apicem ve1·s..fs g radatim angustatus 11 . 5 
em longus 

1 
4 . 0-7. 5 mm eras s us 

1 
cavus 

1 
t e l am hypha rum 

!axis capiens
1 

pagina s t ipit is sericea, rugosa, basi alba, 
dimidio apicali in m.at uritate pallide subr oseigrisescenti; 
annulus p r ominens

1 
laxus , in matu.ritate in pagina infera 

a t rescens ; caro s t ipitis tenuis et fragilis etsi fibr osa; 
lamellae lanceolatae, confertae liberae et remotae 
primo albae 

1 
po s t ea roseib runn~ae pallidae, postretho 

a trae, aut olyse comple to . 

S po r ae fere ovatae apice dorsaliter viso leviter 
angu st a to 9 .0-11. 0 x 5 . ~-6 . 5 x 7.0-7 . 8 J.Jm

1 
poro germ­

inationi s l eviter excentrico, in cumulo atrae 
1 

pe r micro­
scopicum fere atrae; basidia trin1orphi ca

1 
t e traspora; 

bas idia clavata 25. 0 - 28. 0 J.Jm longa 
1 

8 . 0 - 11. 5 j..lm eras sa; 
basidia longe clavata 40 . 0-43 . 5 IJffi longa 

1 
8 . 0 - 10 . 0 IJffi 

c r assa; basidia ululifo rmia 48 . 0-50.0 IJffi longa
1 

9 . 0 - 10.0 
IJffi crassa; sterigmata obturamenta refractiva habentia ; 
bas idia zonam g riseam in medio habentia ; cheilocystidia 
obovata 

1 
oblonga 

1 
clavata 

1 
subglobosa 

1 
inter dum con­

juncta 
1 

pro parte maxima pedicellata
1 

30.0-70 . 0 j..lm 
longa

1 
17.0-33 . 0 j..lm crassa

1 
pedicellis usque ad 20.0 j..lm 

longi s 
1 

c heilocyst idiis in cumulo distincte roseis; pagina 
pil e i e x hyphis radiantibus constans

1 
in maturit ate cellulis 

hypharum pro parte maxima atrogriseibrunneis; velum 
universal e superficiei pilei e:x squamis constans

1 
v e lo ad 

basem stipitis ex tomenta constans
1 

squamis ex cat enis 
parallelis ce llula r um constantes, cellulis catena rum c ylin­
dracea laevis

1 
leviter tumidis tenuitunicatis hyalinis

1 
5. 0-22. 0 J,.Lm latis

1 
raro ramificantibus 

1 
aliquando ad sep­

tum secede nti bus; tomentum ad basem stipitis tenuissi­
mum, ex hyphis gracilibus tenuitunicatis hau d t umidis 
constans

1 
cellulis hypha r um raro ramosis sed abundanter 

intertextis, 3. 0 -6. 0 J.Jm latis, septis sparsis; annu l u s 1. 0 
mm latus; fibula e desunt. 
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Fig . 8 . Co prinus r oseistipitatus FVDB 3369, a . basidia 
XS OO , b . spo r es X500

1 
c . pil eal universal veil X500

1 
d. paralle l c hai n s of pileal unive r sal veil Xl25

1 
e . s t ipe 

bas e un ive r sal veil tome ntum XSOO 
1 

f . chei tocystidia 
xsoo . 
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Holotypus FV DB 3369 J i n stercore cuniculor um vel 
ce r vorum, substratum m ycel ia albo coacto persistenti 
obt ectum 

1 
Cis pus Center 

1 
CifCord Pinch ot National 

Forest, comitato Lewis 
1 

pago Washingtonis 
1 

25 Oct. 
1 

1975 in he r baria Universitatis Washi ngtonis conservatus 
(WTU). 

PILEUS at fi rst glandiform
1 

then conic, then cam­
paoulate with margins somewhat revolut e and laciniat e

1 
when unexpanded 2. 5 em i n l ength, expandin g to 3. 5 em in 
width. Pal e brown at firs t and remaining so at t he apex, 
the remainder soon whi t ish, then black with whitish striae 
marking the inte rlamellar space s. Pileal surface at first 
covered wit h smooth unive r sal veil which then becomes 
s caly then scales scattered and evanescent exposing a 
plicate - striate surface. Margin attached to sti pe by an 
annulus at first . Flesh thin and fragile. 

STIPE slender, tapering g radually toward the apex, 
11 . 5 em x 4 . 0 -6 .5 mm

1 
hollow, lumen with a thi nly dis­

persed webbing of hyphae, sur face silky, wrinkled, white 
at base 

1 
in maturit y the upper half of the stipe becoming 

pal e pinkish g r ey, fading to grey when dried, annulus 
prominent, loose 

1 
becoming b la c k on uncle r surface when 

mature; stipe flesh thin and fragile although fibrous . 

LAMELLAE lanceolat e , very c r owded, free and 
remote 

1 
at fi rst white 

1 
then pale pinkish b r own 

1 
then soot 

black. Autolysis compl ete. 

SPORES nearly ovate, the apex slightly narrowed in 
dorsal v iew, 9.0-11.0 x 5.5-6.5 x 7.0-7.8 J.Lm

1 
apiculus 

large and dist inct, germ po r e some what eccentric, 1. 5-
2.5 J.Lffi in diameter. Color soot black en masse and 
nearly black m icr oscopically io 3'7o KOH. Wall smooth . 

BASIDIA t rimorphic, clavate and 25 .0-28 . 0 x 8 .0-
11.5 J.Lm

1 
long clavate and 40 . 0 - 43.5 x 8 . 0 - 10.0 JJin ululi­

form and 48. 0 - 50 . 0 x 9 . 0-10. 0 J.LID 
1 

all four- spored, all 
sterigmata with r e fringent p lu gs, all basidia with a 
median g r e y pigment band . 

CYSTIDIA : Cheilocystidia obovate , oblong , clavate, 
subglobose 

1 
occasionally int erconnected, mostly pedicel­

late , 30. 0- 7 0 . 0 x 17. 0-33 . 0 J,Lm
1 

pedice l s up to 20 J,Lm in 
length, cells distinctl y pink en masse until destro yed by 
lysis. No other cystidia p resent. 
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PILEAL SURFACE a compact layer of cylindrical, 
septate, thin-walled radially oriented hyphae, in matur­
ity mostly pigmented dark g r ey-brown, some c e lls dark, 
some light, some pigment in the walls, some pigment in 
the intercellular spaces. 

UNIVERSAL VEIL of scales on pileus and tomentum 
at stipe base . Scales of long parallel c hains of slightly 
swollen cells cells cylindrical, 5 . 0-22 . 0 s.un i n diameter, 
thin-walled, hyaline, rarely branching, showing some 
tendency to separate at the septa, smooth. Tome ntum at 
stip~ base ~ery thin, composed of slender, cylindric~!, 
hyahne, thm-walled hyphae, s e ldom b ranched, very wter­
woven 3.0- 6 . 0 J.UTl in diameter, septation sparse. Annu­
lus 1. 0 mm wide . 

CLAMP CONNECTIONS a bsent . 

HABITAT coprophilous, on rabbit or deer dung in a 
very moist hardwood rain forest. Substrate covered with 
a thin but persistent white feltlike mycel ium . 

Observat ions : Thi s species somewhat resembles C. 
sterquilinus but differs in the b rown color of the universal 
veil when young, th e much smaller spores 

1 
the pink color 

of the stipe apex, the pink cheilocystidia the blackening 
of the undersurface of the a nnulus, and the median grey 
band on each basidium. 

Material Examined . Washington: HOLOTYPE, FV DB 
3369*, 25 October, 1975 . 

9 . Coprinus colosseus VAN DE BOGART sp. nov . 
(Fi g. 9 ) 

Pileus prirno oblon go- ovalis dein late campanu­
latus , postremo laciniatus et revoiutus, 13 . 0-25. 4 em 
longus , 8 . 0-14 . 0 em latus, primo albus, squamis apicibus 
brunneis et apice pallide brunneo, in maturitate ater, ali­
quantum plicato - striatus; pagina pilei v e lo universali 
tecta; vel um squamas parvas, albas vel apicibus brunneis 
praebens primo ad pileum fir me affixum 

1 
in maturitate 

tantum la'xe affixum, carne pro parte maxima t enui et 
mernbranacea; stipes cavus, l umi ne filum tenuem hypha r­
um intertextarum contine nti , (ere aequalis, 35 . 0 - 50.5 em 
longus, 1.5-2 . 5 em crassus, basi abrupta, usque ad 8 em 
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in solo inclusa, plerumque annulo parvo laxo munitus , 
primo omnino albus, de in in maturitate carne apicali 
tarde denig r icant i , pagina stipi tis laevis e t glabra, carne 
g r ossa et fibrosa; lamellae lineares liberae sed ad colla r­
ium parvium affix ae

1 
c onfertissi mae

1 
in maturitate ate r , 

autolyse fere comple te. 

Spor ae laeves
1 

aliquantum complanatae dorsaliter 
visae ovatae, la te ralite r visa e ovat o-ellips oideae, 16 . 8-
20.0 x 9 . 8-13 . 7 x 8 . 4 - 11 . 3 J.Lm

1 
contento minute guttulato , 

para ge rminationis excentrico ; basidia trimo rphica , tetra­
s para; bas idi a brevite r clava ta 31 . 5-35.5 ~ tonga , 16 . 0-
18 . 0 J.Lm c rassa; basidia longe clavata 42.5-48 . 5 J.Lm longa

1 
17.0-18 . 0 J.Lm crassa; basidia longissime clavate-pedi cel ­
lata 54.0-65 . 0 l.lm longa

1 
19 . 0 - 20 . 0 J.Lm c r assa; sterig­

mat a obt u r amentum amplum refractivum vel pigmentifer­
um praebentia ; c heilocyst idia globosa vel e llipsoido- ovata, 
20.0 ~usque ad 35 . 0-50 . 0 J.Lm 1onga, 20.0-25 . 0 J.lffi 
crassa, hyalina , laevia; pagina pilei ex hyphis radiantibus 
constans; velum universale superficiei pile i ex s quamis 
constans , hyphis squama rum cylind raccis, septa tis 

1 
pro 

pa r t e maxima aliquantum tumidis e t cat enulati s velum uni­
versale ; basis stipit is tomenta t enui hypharum tenuium 
non t umidarum ramosarum et inte rtexta rum praedita, 
cellulis t oment i omnes laevibus , hyalinis

1 
t e nuitunicati s ; 

rhi zomorphae usque ad 15 . 0 em lon gae ex hyphis compa c­
ti s albi s constans; fibulae in stipite rarae . 

Holotypus FVDB 143 terrestris
1 

Redmond, comitato 
K ing, pago Washingtonis

1 
20 May, 1966, in herbaria 

Universitatis Washingtonis conse rvatus (WTU) . 

PILEUS oblong-oval at first, t hen narrow conical, 
then narrow campanulat e 

1 
then broadly shallow campanu­

la t e 
1 

and ev e ntuall y laciniate - revolut e. P rio r to expan­
sion 13.0 - 25.4 em i n length and after expansio n 8 . 0 -14 . 0 
em b r oad, the smalle r size due to autodigestion during 
expansion . White with b rownish-tipped scales a nd pale 
b rown pileal apex at first and the n g radually darkening 
w ith maturity and autolysis . P licate s t riation limited in 
development, involving little o r non e of the lamellar 
trama. Su rface covered with a unive r sal veil of rathe r 
small s cales that are white to white with b r ownish t ips . 
Scales firmly attached when pileus is immatu r e but becom­
ing loose a nd easily r emovable as pileus matu r es . F lesh 
mostly th in a nd membranous but up to 3. 0 mm in thickness 
a t apex. 
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Fig . 9 . Coprinus colosscus FVDB 143 a . basidia 
1 I 

b . spores c . un ive r sal veil d . cheilocystidia 
e . stipe damp connection . 

1 1 
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STIPE h o llo w, the lumen containing a loose yarnlike 
thre ad of loosely interwoven filaments. Almost equal but 
with a slight tapering from bas e to apex, 35.0- 50.5 cm.x 
l. 5 - 2.5 em , the base abrupt and embedded up to 8 addi­
tional centi met e rs into the soil. A small loose annulus 
p r esent on some specimens . Surface seeming smooth and 
glabrous . White at first, then as spores a r e pr oduced 
and autolysis procee ds the apical flesh slowly blackening 
inter~ally as well as ext ernally . Flesh opaque, coarse 
and hbrous. 

RHIZOMORPHS of compa c t whit e hyphae penetrating 
about 15 . 0 em into th e subst rate from s ome specimens . 

LAMELLAE linear 
1 

a lmost all long, 8 . 0-25 .0 x 
1.5 -2 .3 em, free b ut attached to a small colla rium . Ex­
tremely c rowded at first and r emaining c rowded through­
out sporulation and lys is 

1 
pal e but becoming soot black. 

Autolysis almost compl e t e , nearl y the entire pileus 
affected. 

ODOR AND TASTE none. 

SPORES ovate in do rsal view and ovate - e lli psoidal 
in lateral view, somewhat fla t tened, 16.8-20.0 x 9 . 8 -13 . 7 
x 8 .4-ll . 3 j.Lffi apiculus large and conspicuous , germ pore 
somewhat ecc~ntric t o very eccentr ic, 1. 8- 3. 1 j.Lffi i n 
diameter. Color en masse soot black

1 
microscopically 

an e x tremely dark smoky black color m 3% KOH . Con­
tents s e eming minutely guttulate or g ranular in 3% KOH . 
Wall smooth. 

BASIDIA trimorphi c , short clava te and 31.5-35. 5 x 
16 . 0 -18 . 0 J.Lm

1 
long c lavate and 42 . 5-48.5 x 17 . 0 -18 . 0 J.Lm, 

very long clavate-pedicellat e and 54 . 0 - 65 . 0 x 19 . 0 -20.0 
J.Lm

1 
all ~our-spored, all sterigmata with a large r e frac­

tive or p1gment ed p lug . 

CYSTIDIA: Cheilocystidia globose or ellipso idal­
ovate , g lobose 20 . 0-37 . 5 ).Lm in diameter, e llipsoidal­
ovat e 35.0.-~o . o x 20 , 0-2.5.0 J.Lm, hyaline , smooth . No 
othe r cysbd1a present. 

PILEAL SURFACE of radially oriented hyphae . 

UNIVERSAL VEIL scales composed of cylindrical 
septate hyphae, mostly swollen and somewhat constricted 
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at the septations, smooth, hyaline, thin-walled cells 
17.5 - 165 . 0 x 5.0- 38.0 J.Lm . A thin t omentum p resent at 
base of stipe, composed of slender, non swollen, hyaline, 
smooth, thin -walled, ~ranched and interwov~n septate 
hyphae 

1 
t he cells tendmg to be long and stra1ght. 

CLAMP CONNECTIONS rare on stipe cuticle. 

HABITAT terrestrial, on loose
1 

crumbly soil in a 
dense brushy s crub frondose forest, m large loose 
clwnps, rare. 

Observations: T his species is well ma rked by its huge 
overall size, large spore size, and by the darkening of 
the stipe apex. The last two featu r es it shares with C. 
sterquilinus . a coprophilous species which is much 
smaller. 

Material Examined. Washington: HOLOTYPE, FV DB 
143*, 20 May, 1966 . 

10 . Coprinus comatu s var . comatus (Fig. 10) 

P ILE US ovate-oblong a t first, the n conic, then cam­
panulate, and eventually r evolut e or laciniat e or both. 
Prior to expansion 6. 4-12. 0 em in length and after expan­
sion 3 . 5 - 10. 0 em in breadth. White ground color with 
brown-tipped scal es and all brown at the apex, eventually 
most of the pileus slowly blackening and the brownish 
scales and apex becoming dark brown with age. Numer­
ous shallow plicate striations developing beneath the thick 
white universal veil and only becoming apparent when the 
pileus expands enough to dislodge some of the veil from 
t he pileal rna r gin a r ea, the striat ions involving little or no 
splitting of the lamellar trama. Universal veil thick, 
smooth at the pileal apex, the r emainder squarrosely 
scaly, the fibrillose scales 2. 0-9.0 mm long and wide. 
The ve il covering t he pileal surface entirely until late 
maturity when small portions of the surface are revealed 
by splitting, dislodgment, or l ysis of the veil elements . 
Flesh thin and membranous except at the apex where it 
may reac h up to 2. 0 mm thick . 

STIPE ho llow, the lumen conta ining a l oosel y inter­
woven yarnlike hypha! t hread in its cent er base bulbous 
to abrupt, tapering to a narrower apex 7. S-19 . 0(- 32 . 0) em 
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b oao ooo 

5 0 u 

Fig. 10 . Coprinus comatus var . comatus FVDB 2140
1 

a. basidia, b . spo r e s , c . universal veil, d. 
cheilocyst idia, e. s t ipe clamp connections, f . 
universal v eil clamp connections. 
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x 3 . 5-21. 0 mm . White and opaque. Surface smooth, 
silky-glabrous. Flesh fibrous but somewhat br ittl e, up 
to 2. 0 mm thick. Large loose white annulus present 
usually near t he stipe base, wh ich seems to be the edge 
of a frag ile volva that is a l most always attached more 
fi r mly to the pileal margin than to th e stipe base and 
hence carried part way up the stipe upon expans ion . 

LAMELLAE linea r, lamellulae few o r none 
1 

4 . O­
il. 8 x 1. 0- 1.2 em, free and remote , crowded and remain­
ing so _throughout the spor e discharge perio_d, white, then 
rose p1nk

1 
then purple to g r ey-black, and fmally soot 

black. Autolysis compl ete . 

ODOR AND TASTE; faint odor of mushrooms taste 
mild , J 

SPORES mostly ellipsoidal and r ound in cross sec­
tion, some broadly ellipsoi dal, 10. 6-13. 8(-17.6) x 5,5-7 . 6 
( -10. 0) J.Lm, apicu1us usually large a nd prominent but 
sometimes small, germ pore apical, 1. 8 -3 . 0 J.Irrl in diam­
eter . Color e n masse soot b lack, microscopically medi­
um to deep brown or smoky brown or smoky g r ey-brown 
i n 3o/o KOH. Contents. guttulate or not, often with a fine l y 
g r anular appearance l.Il 3% KOH. Wall smooth. 

BASI DIA t r imorphic, short clavate and 23 . 8 - 33.0 x 
11.5-15.0 ~ long clavate and 35 . 0-46 .5 x 9 . 0 -16.2 JJ.ID, 
subu luliform'to u luliform and 45.0-67.5 x ll. 3 -17 . 5 J.Lm, 

all four-spored, the sterigmata with conspicuous dark, 
refringent p lugs inside them. 

CYSTIDIA: Cheilocystidia globose , ovate, clavate 
and short e llipsoidal, often with one or more types lack-' 
ing, g lobose 13 . 9-35. 0 J..Lm in diameter, ovate 25 . 0-50.0 x 
19 . 0-25.0 }.l.m clavate to e llipsoi dal 25 . 0-50.0 x 13.9-
28 . 0 J..Lm, hyaline, smooth, a few with a sho r t pedicel 
l. 0-3 . 0 ~ long. No othe r c ystidia present. 

P I LEAL SURFACE of r a dially oriented hyphae . 

UNIVERSAL VEIL composed of slender, nonswollen 
septate hyaline to pale yellowish somewhat branched and 
anasto~osed, thi n-walled, smooth hyp hae and of long 
chains of hyaline, thin-walled, unbranched, nonanasto­
mosed, smooth swollen hyphae with sausage- shaped cells 
and with constrrction at the s ·epta. Non swollen cells 
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1. 5-5.5 J.Lm in diameter . Swollen cells 5 . 5-33 . 5 J.Lm in 
diamet er. The macroscopically brown veil from the 
pi leal ape x is yellow- b r own in 3% KOH microscopically . 

CLAMP CONNECTIONS almost always present on 
some universal veil hyphae and often present on stipe 
hyphae, but rarely present on pileal surface hyphae . 

HABITAT t errestrial, on lawns b y roadsides, 
along trails 

1 
near compost h~aps 

1 
~nd occasionally in 

fore sted areas, alv:-ays on so1l, solltary to clumped or 
even densel y caesp1tose. 

Observations: Coprinus comat us is a good example of a 
species possessing a pileal universal v eil w h ich is a t firs t 
very adhe r ent and which cannot be removed but which be­
comes progr essively looser until it can be easily wiped 
off of t h e pileal surface . Va r iety comatus is based on 
i nfo r mation given in t wo modern European handbooks that 
i n clude some microscopical information. According t o 
Marchand (1971 p . 54 a nd 225) and Romagnesi (1961, p. 
21 fig. 48) typical spores of C. comatus have an apical 

1 --
ger m pore, hence the use of that feature here. 

Material Examined. Washington: FVDB 180 236 254 . 
1188, 1728 , 1730, 1744, 1880, 2136, 2140* . Utah : 1789 . 
Arizona: 1800. 

11. Coprinus comatus var. parvus VAN DE BOGART var. 
nov. (Fig. 11) 

A typo differt sterigmatabus hyalinis obt u ramentis 
r efrac t ivis des t itut i s amplitudine parva sporocarpii 
pileo 4.0-5.0 em longo, stipite in mat uritate 5.0-o . d em 
longo. 

Holotypus FVDB 225 in solo, Burton comitato King, 
pago Wa shingtonis, 18 Sept. 

1 
in herbario Universitatis 

Washingtonis conserv a tus (WTU ). 

As descr ibed in variety comatus except the sterig­
mata of th e basidia are hyaline and lack the refractile 
plug , and t he sporocarps are of small size, the pileus 
4 . 0 - 5. 0 em long prior t o expansion and the stipe 5 . 0 - 6. 0 
em long at maturity. 
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a 

50 jl 

e 

10 jJ 

Fig. 11. Coprinus comatus var. pa r vus FV DB 225
1 

a . basidia XSOO ; va r . excentricus FVDB 1301
1 

b . spor es 
XSOO; var. caprimammillatus FVDB 211\1

1 
c. basidia 

XSOO, d . spores X500
1 

e . s te r igmata X250 0 . 
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Mater ial Examined Washington: HOLOTYPE, FVDB 
225* , 18 Septembe r, 1971; FVDB 2139 . 

12. Copx-inus comatus vax-. excentr icus VAN DE BOGART 
var. nov. (Fig . 11) 

A t ypo differt sporis pe r g randi bu s , 14 . 0-18 . 0 pm 
longis, po rum ge rminationis excentricissimum praeben s . 

Holot ypus FV DB 1801 in solo, comitate Coconino 
1 

pago Arizonae septentrionalis, 18 Aug . 
1 

197 3 in herba ria 
Universitatis Washingtonis conse rvatus (WT U) . 

As described in varie t y comatus except the g erm 
pore is v e ry e ccentric and th e spore s are usua lly large. 

M ate r ial E xamined . A rizona: HOLOT YPE 
1 

FV DB 18 01* 
1 

18 August, 1973. Washington: FVDB 2138 . 

13. Coprinus comatus var . cap rimammillatus VAN DE 
BOGART var . nov. (Fig . 11) 

A typo differt sporis spo r oca rpium omnium p o rum 
ge r minationi s a picalem excentr ic umqu e praebentibus . 

Holo t ypus FV DB 2141 i n s olo, comitate Pierce, 
pago Washingtonis, 14 Se pt . 

1 
l95v/6 in h erbaria Unive rsi ­

tat is Wa shingt o nis c onservatus ( TU) . 

As descr ibed in variety comatus except that each 
sporocarp has s ome spores w i th an apica l ge rm pore and 
some spores with the ge rm pore at l east somewhat 
eccentric. 

Observations: Marchand (1971) and Romagnesi (1961) 
indicate that the spores of the typical C. comat u s have an 
apical ger m pore , presumably invariably and indeed some 
of my collect ions (var. comatus) have all spores with an 
api cal ger m pore . The refo re, var .. capr imammillatus is 
pre sent ed as a s e parat e taxon of vanetal rank. 

Material Examin ed. Washington: FVDB 5
1 

19 , 30 , 50 , 52, 
55 , 56 , 64, 67 , 129 , 229 , 1941; HOLOTYP E , FVDB 2141* , 
14 September 

1 
1956; FVDB 218 1, 2188 . Montana : FV DB 

18 37 . 
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A NEW SPECIES OF TETRACOCCOSPORIUM 

P. C. MISRA AND POONAl-1 SRIVASTAVA 

Department of Botany, University of Gorakhpur 
Gorakhpur 27300~, u. P., India 

SOMMARY 

TetJ>acoccosporiwn aeriwn Misra & P. Sriva­
stava, a new species isolated from air, Gorakhpur, 
U.P., India, i s described and illustrated. 

Tetracoccosporiwn p~~um Szabo, the type species of 
Tetracoccospo1'ium Szabo, is characterized by solitary, cruci­
ately septate conidia developed from int egrated, terminal, 
holoblastic conidiogenous cell s of acroauxic, loosely branch­
ed conidiophores (Ellis, 1971) . A fungus undoubtedl y con­
generic with '1' . paxian:wn was isolated by the authors in Sep­
tember , 1975 . It appeared in a petri dish containing malt 
extract agar medium (Blakes l ee , 1915) and exposed to air at 
the first floor of the Department of Botany, University of 
Gorakhpur. The fungus was readily obt ained in pure culture . 
It grew well and sporulated profusely on malt extract agar 
medium and i s considered to be a new species . It differs 
f rom T. paxianwn in having smaller and r e latively smooth co­
nidia . Three other species of Tetracoccosporiwn have been 
described: T. quadratum (Cooke) Wi ltshire differs from both 
T. paxianum and the present isolate in having lar ger conidia 
which are deeply constricted at the septa; T. sacchari Ste­
venson has been shown to be Dictyoart hriniwn sacchari (Ste­
venson) Damon, and T. cuputatwn Rao & Rao appears to have a 
conidiophor e unlike that described for the type species. 

Tetracoccosporium aer iu m tv1isra & P. Srivastava, sp . nov. 
(Fig . 1) 

Coloniae in agaro cum extracto maltoso composito cultae 
anguste crescente s , die undecima sub calore 25-27• C 0.5-1.0 
em diametro, obscure griseo-brunneae . Mycelium ex hyphis 
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spar se r amosis, s eptatis, subhyali nis , 1-2 u crassis composi ­
t um. Coni di ophori semi- macronemati, l axe r arnosi , pal l i de 
brunnei , leves ; r ar e pl erumque 5- 30 u longi , 1. 5- 3. 0 u cr assi , 
vul go pr ope apicem sept o divi si . Conidia singul a , acr ogena , 
appl anata , in pl ena facie quadrata, angulis rotundat i s , e 
l at er e l at e e l lipsoidea , quadricellul ar ia, cruciat i m septat a, 
ad sept a constri ct a, f uscobrunnea , minute ver r uculosa, 8- 12 
X 6-8 U· 

110,u l 

.. · ... 

~ -

FIG. 1 . Tetracoccosporiwn aeriwn. 
Coni dia and coni diophores , from t ype . 

Co l onies on mal t extract agar growing r es t rictedl y , a­
bout 0 . 5- 1 . 0 em i n diam in 10 days at 25-27 • C, dark greyish 
brown. Mycelium cons i sting of spar sely br anched , sept at e , 
subhyaline , 1- 2 u thick hyphae. Coni diophores semi-macr onema­
tous , loosel y branched , light brown, smooth; br anches usually 
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at acute angles to the stipe or one another , occasional ly at 
right angles, usually tapered, 5-30 ~ long, 1. 5-3 .0 ~ in di­
am, usually 1-septate, with t he septum placed near the apex. 
Conidia colitary, aerogenous, flattened in one pl ane, square 
rounded at co1~ers in face view, broadly el lipsoidal in side 
view, divided cruciately by s epta at right angles to one an­
other, constricted at the septa, 4-celled, dark brown, minu­
tely verruculose, 8-12 ~ in diarn in face view, 6-8 ~ thick. 
In old cultures , larger conidia with more than 4 cells were 
occasionally seen. 

Type : PC~1 554, isolated from air, Gorakhpur, U. P., India, 
September, 1975. A dried culture of the type has been 
deposited in the Commonwealth t-1yco l ogical Institute, 
Kew, as HH 197434. A subculture of the type culture 
will be sent to the American Type Culture Col l ection, 
Maryland, U.S.A. 
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TYPE SPEC IMENS OF HYPOGEOUS FUNGI IN THE 
HERBAR IUM OF THE NEW YORK BOTAN ICAL GARDEN 

ROBERT FOGE L AND MIKAL FOGE L 

Department of Forest Management 
Oregon State University 
Co~vallis~ Oregon 97331 

SUMMARY 

Locat ing type specimens i s frequen t ly a pr ime 
difficu l ty in taxonomic research t ha t involves col lect ions 
older than 50 or more years . All too often, letters of 
inqu iry have to be di rec t ed t o severa l li ke ly herba ri a in 
hopes that one of them may have a t ype or t ypes of 
inte rest. During a 3 month research visit to NY, funded 
by a Bu r li ngham Fel lowship fr om the Garden, we took the 
opportunity t o exami ne and compile a li st of types of 
hypogeous fungi, which are filed in the general col lect ion . 
The li s t was intended for our 01·m use but after severa l 
associates expressed i nterest , we decided it i s of gene ra l 
inte res t and would encou rage publicat ion of simila r l is t s 
for o t he r herbar ia. 

The fo ll o1o~ing 1 ist was comp il ed by record i ng labe l 
informat ion from a l l packets labe l ed " type" and f i led in 
the Tubera les , Hymenogast rales , and Gaut ie ri a les. The 
label in formation has been anno t a t ed vlith the amount of 
mater ial present, reference of ori g inal t ype descri ption , 
synonymy , and an indicati on (where possible) of the 
depos ition of a designated holotype collecti on and t he 
poss ib le status of the NY "type" co llection. Many of the 
NY "types" are probably isotypes of Gilkey types a t OSC, 
Harkness or Ll oyd at BPI , Thaxter at FH, Massee at K, and 
Rodway at K or H. The list fo l lows NY 1 s fi ling system and 
uses Zeller• s ( 1949) famili es for the Basid iomycetes and 
Gilkey •s ( 1954a) t reatment for the Ascomycetes . 



280 

TUBERALES 

Geneaceae 

Genabea tasmanica Mas see & Rod\'tay in Has s ee, Kew Bu II. 
lnf . 1898: 125 . 1898. Tasman ia . Rod\·tay 119. 
lsotype. One s l ice. Ho lotype at HO. Nomina 
confusa. Parasit ized by Microthecium geoporae 
(Obermeyer) von Hohne l with no spores of host 
present (Gilkey 1954b). 

Petchiomyces kraspedostoma Gi l key, Oreg. St . Honogr . 
Bot. 1 : 15. 1939. Guada 1 oupe Mines, Ca 1 i forn i a . 
Col i . H. E. Parks 1051. Det. H. M. Gi !key 42. 
T\·to sporoca rps p 1 us pieces . I so type. Ho 1 otype 
in OSC. 

Terfez iaceae 

Leucangium readeri Cooke & Massee, in c lay soil , 
Victoria, {Dimboola) Reader . Nomen nudum? One 
sporocarp. 

Ter fezia Zongii G i I key, t1yco I og i a 39 : 448. 1947. 
Near Corona, New Mexico, Sep te;ber 17, 1941. 
Co i l. W. H. Long and D. J. Stouffer. Fragments. 
lsotype in OSC. 

Ter fe zia spinosa Harkn., Proc. Calif . Acad. Sci. I I I. 
1: 277 . 1899. In red sand, banks of Red River, 
Natchitoches, Louisiana , Sep t ember 1886. Coli. 
A. B. Langloi s 704. Det. J. B. Ell i s (?) as 
T. leonia . Abundant collection. lsotype . 
Ho 1 otype in BP I . 

Tuberaceae 

Choiromyces compactus G i 1 key , 0 reg . S t . Monog r . Bot. 
1: 34. 1939. Guadaloupe Hi nes, California, 
April 16, 1921. Coli. H. E. Parks 1054. 1 half 
sporoca rp . lsotype . Ho lotype in OSC. 
: Hydnotryopsis co"pacta (G i lkey) Trappe, 
Mycotaxon 2: 116. 1975. 
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Tuber indicum Cooke & Hassee, Grev i l lea 20: 67. 1892. 
G. Hassee Herbar i um, Hi malayas. From Kew. One 
sporoca rp p lus one half sporocarp. lsotype . 
Holotype in K. 

HYMENOGASTRALES 

·Gas tere II aceae 

GastereZZa Zutophila Ze l le r & Wa lker. Mycologia 27: 
578-579 . 1935. On mud in the greenhouse , 
University of Nebraska, Lincoln, Nebraska, 
Janua ry 1935. Coli. leva B. Walker. One 
sporocarp. Syntype. 

GastereZZopsis silvicola Routien, Mycolog ia 32: 165-
166. 1940 . 1st. st., Co ll ege Woods, East 
Lans ing , Mich igan, 14 November 1938. Co l I . J . B. 
Routlen 9 . lsotype. Prese rved in FAA . 

Me lanogastraceae 

Alpova cinnamomeus Dodge, Ann. Mo. Bot. Gard. 18: 461. 
1931. Hal f buried in soi l beside stream 
(S i skowi t Out Jet), S i sko\-l i t Bay, 4 September 
1930. Col i. A. H. Povah Fp 635. Labe l led 
Syntype but is a Paratype since Holotype is Fp 73 
in MICH. Four pieces. : Alpova diplophloeus f . 
dipZophZoeus (Zellers Dodge) Trappe & Smith in 
Trappe, Nova Hedwig ia Beih. 51: 286 . 1975. 

Cremeogaster Zevisporus Mattirolo in Lloyd, Mycol. 
Writ . 7: 1278 . 1924 . San An tonio Mountains , 
Southern California. Co l i . Dr . I. M. Johnston, 
det. 0. Mattiro lo. Two ha lves . fsotype. 
= Leucogaster rotundisporus (Matt.) Fogel & Trappe 
in Trappe, Nova Hedwi g ia Beih. 51: 306 . 1975. 

Leucogaster anomalus (Peck) Zeller & Dodge, Ann . Mo. 
Bot. Gard . 11: 399- 400. 1924. In ground in 
woods, Rock Creek Park, Wash i ngton, D. C., 
September 1906 . Coli . T. E. Wilcox. Two halves . 
fsotype of Hymenogaster anomalus Peck, N. Y. State 
Mus. Bu l l . 116 : 31-32. 1907 . 
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Leucogaster araneosus Zeller & Dodge , Ann . Mo . Bot . 
Ga rd. 11: 399 . 1924. Cranber ry , North Caro l ina , 
August 1896. Co l I. R. Thaxte r 96 . Fragments. 
l sotype . Holotype in FH. 

Leucogaster columel~tus Ze ll er, Mycol ogia 39 : 289. 
1947 . Hypogeous under Pinus ponderoosa , "R im of 
the Wor ld, '' northeas t of San Bernard ino, San 
Be rna rdino County, Ca l ifornia , May 1923 . Co l i . 
N. L. Gardner 581. Two halves . Ho lotype . 
lsotype in UC . 

Leucogastero fulvimacuZosus Ze l ler & Dodge , Ann . Mo . 
Bot. Ga rd. 11: 401. 1924. In damp 1·1oods, Cold 
Spring Harbor, Long Is land, New York . Co li. 
A. F. Blakeslee . Fragment. lsotype . Ho lo type 
in FH . 

Leucogaste1• Zevisporus Ze II er , Hyco log i a 33: 206. 
194 1. Hat Point nea r Imnaha , Wall owa County , 
Oregon, 26 Ju ly 1939 . Co l I. A. M. Rogers . 
Abundant collect ion . Ho lotype . 

Leuaogastero Zongisterigmatus Zeller, Mycolog ia 39 : 
289-290. 1947. Under con i ferous duff on 
Monument Peak, Linn County , Oregon . Co li. H. M. 
Gilkey and Dr. and Mrs. D. P. Rogers. Ho lo type. 
Preserved in FAA(?). 

Leucogaster Zuteomaaulatus Ze ll er & 
Bot. Ga rd. 11: 394-395. 1924. 
Ca ro lina. Col i. R. Thaxter 3. 
l sotype. Holotype in FH . 

Dodge , Ann. Mo . 
Cranberry, North 
Fragments . 

Leucogastero rubescens Zeller & Dodge, Ann . Mo. Bot. 
Gard. 11: 395-396 . 1924. Unde r maple , Corva lli s, 
Oregon, 6 May 1922 . Col i. L. M. Boozer. Five 
halves . Ho lotype. 

Leucogaster tozziana (Cavara & Sacca rdo) Mattirolo in 
Zell e r & Dodge, Ann. Mo. Bot. Gard. 11:463. 
1924. Va l lombrosa, Italy, 23 November 1899 . 
Col I. and det . 0 . Matt i ro lo . One half sporocarp. 
l so type (?) of Endogone tozziana Cav . & Sacc. , 
Nuovo Bot . I ta l. Ser. I I. 7: 296. 1900 . 
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f.feZanogaster eu.ryspermus (Ze l ler & Dodge) Zeller, 
Myco logia 31 : 8 . 1939 . In st rawberry patch, 
Rickrea ll, Oregon, I May 1924. Co l t. Etta 
Neiderhe i ser. Det . S. M. Zel ler 2660. Abundant 
co l lection. Ho lotype of Melanogaster ambiguus 
var. euryspermus Zel ler & Dodge, Ann. Mo. Bot. 
Gard. 22: 373. 1935 . 

MeZanogaster Zuteus Ze I I er, My co I og i a 31 : 9 . 1939 . 
Under vine maple, Trout Creek Camp , Linn Coun ty, 
Oregon, 23 September 1937. Col t. S. M. Ze ll e r 
83 12. T\·IO ha lves. Holotype . : AZpova Zuteus 
(Zel ler) Trappe , Nova Hedw i gia Be ih . 51 : 291. 
1975 . 

MeZanogaster macroca:rpus Ze I I er, My co 1 og i a 31 : 9, I I. 
1939 . In duff under conife rs, mostly hemlocks , 
whe re pack horses had been tethered , about 100 
yards up on trail to Parad ise Park from Twin 
Br idges Forest Camp , Clackamas County, Oregon, 
3 September 1935. Co l I . S.M. Ze l ler 8230. 
Abundant col lection . Holotype . 

Me Zanogaster micros porus Matti ro I o, Be i t r. Kryp t .­
Flor. Schweiz. 8: 27-29. 1935. Rodero , Como 
Provence, I taly, M. 500, 1936 . One sporocarp. 
l sotype. = Alpova dipZophloeus f. europaeus 
Trappe, Nova Hed\o1 igia Beih. 51 : 289. 1975 . 

MeZanogaster moZZis Lloyd, Mycol. Notes 65: 1047. 
192 1. Wyomi ng , Col i. Simon Davis 2030 . Two 
ha lves . Syntype . 

MeZanogaster parksii Zel ler & Dodge , Ann. Mo. Bot. 
Gard . 23: 649 -650. 1936 . Under leaves of 
Quercus agrifoZia , Guadaloupe Mines, Santa Clara 
County, Ca I i f o rn i a, 17 Apr i 1 19 18. Co 1 l • H. E. 
Parks 136 (pro part ) . Four sporocar ps . Syntype. 

Rhizopogonaceae 

HoZocotyZon anomaZwn Zel ler, Myco log i a 39: 287- 288 . 
1947. On bar ren so i l, Cisco, East l and County, 
Texas , Ju ly 1938 . Col lec ted \<lith Diciseda 
brandegeei . Coi l. E. A. Smith. Det. S. M. Ze ll e r 
1234. One fragmented sporoca rp. Holotype . 
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Rhi zopogon angustisepta Zeller & Dodge, Ann. Mo. Bot . 
Gard. 5: 24. 1918. Germany . Coll . W. Kruger . 
Lloyd Mus . No . 6692 . lso type(?) . Fragments. 
Ho lo type i n BPI . 

Rhizopogon anomaZus A. H. Smith in Smith & Ze l ler , 
Hem. N. Y. Bot. Gard. 14 (2): 32-33. 1966. Pend 
d 'Oreille, Nat. Forest, Cope land , Idaho, 2 
Septembe r 1922. Mountain road in fores t of cedar, 
la rch, pine, and heml ock , 3800 ft. Co l 1. C. H. 
Kauffman 8 and 16. Three s porocarps . lsotype. 
Ho lotype i n MICH. 

Rhizopogon arctostaphyZi A. H. Smith i n Smith & Zeller, 
Hem. N.Y . Bot. Gard. 14(2): 35. 1966 . Wi l low 
Creek, Humboldt County, Ca li forn ia, 1935 . Co l 1. 
J. P. Tracy 5705 . Zel ler Herb . No . 8273. Three 
ha lves. Ho lotype . 

Rhizopogon baxteri A. H. Smith in Smith & Zel ler, Hem. 
N. Y. Bot. Gard. 14(2) : 105- 106. 1966 . Un iv . of 
Michigan Forest Nursery, 17 October 1927. Co l l . 
D. V. Baxter 2578. Abundant co ll ect ion. l sotype. 

Rhizopogon brownii A. H. Smi t h in Smith & Zeller, Hem. 
N. Y. Bot. Gard. 14(2): 102-1 03. 1966. In a 
pi newood, Denham Spr ings, Livi ngston Parish, 
Loui s iana, 16 Decembe r 1927 . Col l. C. A. Brown . 
Abundant co ll ec ti on . Holotype . 

Rhizopogon brunnescens Zeller, Mycologia 33: 196 . 
1941. Under logs, Ho r se Camp Flats, Mt . Shasta, 
Cal i fornia. Co l 1. W. B. Cooke 13305 . Ho lotype 
(?) . Three spo rocarps. T\ ... O Cooke col lecti on 
numbers ( 13305, 13306) a re given in the orig i na l 
description without e i ther being des ignated type . 
Preserved in FAA ; late r dr ied. 

Rhizopogon burZinghamii A. H. Smith i n Smith & Zel ler, 
Hem. N. Y. Bot. Gard. 14(2) : 12 1. 1966 . In a 
sandy so i l , Pacific Grove, Californ ia , Janua ry 
1937. Coll . G. S. Burli ngham . Two sporocarps . 
Holotype . 
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Rhizopogon diplophloeus Zeller & Dodge, Ann . Mo . Bot . 
Gard . 5: 8- 9 . 1918. In the roof and on t he 
s ides of a pro truding c li f f among rh izomes of 
Adiantum , cling ing to rock, Fern Cave , north of 
Point Caution , near Friday Harbor, Wash i ngton, 
4 July 1917. Col i . S. H. Ze l ler. Abundant 
col lection . Holotype . : Alpova diplophloeus f. 
diplophloeus (Zeller & Dodge) Trappe & Sm i th i n 
Trappe, Nova Hedwig ia Be i h . 51 : 286 . 1975 . 

Rhizopogon exiguus Ze l ler, Hyco log ia 31: 2. 1939 . In 
duf f among mycorrhizal root s of hem lock, Sil ver 
Springs Recreat iona l Area , Mt. Ra ini e r Nat iona l 
Park , Wash ingt on, 18 August 1937. Co l i . S. M. 
Ze ll er 8278 . One spor ocarp plus fragments . 
Ho lotype. 

Rhizopogon gilkeyae A. H. Smith in Smith & Zel ler, 
Hem. N. Y. Bot. Gard. 14(2): 72- 73. 1966 . 
Corval li s , Oregon, Apr il 1925. Co li. H. M. 
Gi I key . Three ha lves . Ho lotype. 

Hhizopogon kauffmanii A. H. Smi t h & Zeller, 11em. N.Y. 
Bo t. Gard. 14(2) : 38- 39 . 1966. Near bog , mixed 
coni fe rs , Pend d 1 0re i I le Nat . Fores t , Cope land, 
Idaho, II September 19 22. Co i l. C. H. Kauf fman. 
Two sporocarp halves. Label led lsotype but i s 
Paratype since Ho lot ype is Smith 69813 in MICH . 

Rhizopogon libocedri A. H. Smith in Sm i th & Zel le r, 
Hem. N.Y. Bot. Gard. 14(2): 11 7. 1966. Under 
Libocedrus decurrens a t Darlingtonia, Ca li fo rn ia, 
De l Norte County, 2 Novembe r 1939 . Co li. H. E. 
Pa rks . Four ha l ves. Ho lot ype . 

Rhizopogon maculatus Ze I I er & Dodge , Ann . Mo . Bot . 
Ga rd. 5: 4. 19 18 . GrmoJ ing in sand under p ine 
trees, Gol den Gate Par k, San Francisco , 
Cali forn ia, May 1916. Col i. N. L. Ga rdner. 
Fragments . Holot ype. 

Rhizopogon niger (Lloyd) Ze l ler & Dodge, Ann. Mo. Bot. 
Gard. 16: 122. 1929. Covered \oJith sand, black 
\•lithout, co l ume l la much branched, black, f ib r i Is 
loose, branched, conco lorous, South Africa. 
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Co l I. Mi ss A. V. Duth ie . Ll oyd Mus . No . 081. 
One sporocarp. l sotype( ?) of Hysterangium niger 
Ll oyd , Myco l . Wri t. 7: 1173. 1922. 

Rhizopogon occidenta~is Zeller & Dodge, Ann . Mo . Bot . 
Ga rd. 5: 14 . 1918. Moscow, Idaho . Co l i . L. F. 
Henderson. One half s poroca rp plus pieces . 
Ho lotype . 

Rhizopogon pachyph~oeus Ze l ler & Dodge, Ann . Mo. Bot. 
Gard. 5: 9-10. 1918. Bank among lichens , 
Cinchona, Jamaica , 4500-5200 ft, we t, mountainous 
reg., 25 December-S January 1908-9 . Co l i . W. A. 
and E. L. Murri 11 605 . One sporocarp. Ho lotype. 
=· A~pova pachyph~oeus (Zel ler & Dodge emend. 
Trappe ) Trappe, Nova Hedwigia Be ih. 51: 300- 301. 
1975. 

Rhizopogon pannosus Ze l le r & Dodge, Ann. Mo . Bot. 
Ga rd. 5: 6. 19 18. Growi ng i n trampled road~o1ay, 
Mari posa County, Ca l iforn ia , June 1916 . Col i. 
W. A. Setche ll. One sporoca r p. Ho lotype . 

Rhizopogon parksii A. H. Smi th in Smi th & Ze ller, Hem. 
N. Y. Bot. Gard . 14(2) : 76-77 . 1966 . Eight o r 
ten specimens on top of soi l benea th t he needles . 
Spruce Cove, Trinidad, California. Co li. H. E. 
Parks 4626. Four halves . Holot ype . 

Rhizopogon rogersii A. H. Smith in Sm i th & Ze l l er , 
Hem. N. Y. Bot. Gard. 14 (2): 73- 74 . 1966 . Hat 
Po i nt nea r Imnaha, Wallowa County, Oregon , 25 
J uly 1939. Coi l. D. P. Rogers . One sporocarp 
plus fragments . Ho lotype . 

Rhizopogon separabi~is Zel le r, Myco logia 31: 3-4. 
1939 . In sand under Pinus contorta , north of 
Fl orence, Lane County, Oregon, 22 Novembe r 1935 . 
Co i l. A. H. Smith, A. B. Ha t ch, and S. H. Zeller 
8236. Abundant co llecti on. Holotype. 

Rhizopogon sepe~ibilis A. H. Smith i n Smith & Ze l ler, 
Hem . N. Y. Bot. Gard. 14 (2): 87-88. 1966. Mt. 
Ra inier Nat. Park, Wash ing t on, Greenwater , 28 
October 1928. Col i . Keith O' Leary. Fi ve ha lves . 
Ho lo type . 
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Rhizopogon sipei A. H. Smith in Smith & Zel ler, Mem. 
N.Y. Bot . Gard. 14(2) : 11 9 . 1966 . Under 
Doug las -f i r, on the upper McKenzie Rive r, near 
Clear Lake , Li nn County, Oregon, 21 October 1939 . 
Co il . F. P. Sipe . Abundant col lect ion. 
Ho lotype . Ident i fied as Rhizopogon pachyphloeus 
Ze 1 1 e r & Dodge . 

Rhizopogon t sugae A. H. Sm ith in Smith & Zeller, Mem. 
N. Y. Bot. Gard. 14(2): 59- 60. 1966. Under 
hemlock, Tvli n Bridges Fores t Camp , Clackamas 
County , Oregon, 9 Augus t 1937. Col I. Rogers and 
Ze l l er . Abundant col l ect ion . Ho lotype . 

Rhizopogon viZZosuZus Ze l ler , Mycologia 33: 196- 197 . 
1941. Under duff of conife rs, Hat Po i nt along 
Snake Ri ver Canyon, 23 mi above Imnaha, Wallm ... a 
County, Oregon, 26 Ju ly 1939 . Co i l. H. M. 
Gilkey. Abundant collection . Ho lotype . 

Rhizopogon vir'idis Ze l ler & Dodge , Ann . l~o. Bot. Gard . 
5: 5 . 1918 . In pine lea f mold , Priest River , 
Bonner County, Idaho , September 1917 . Co li . 
J . R. Weir . One ha l f sporoca r p . Holot ype. 

Rhi zopogon zeZZer'i A. H. Smith in Smi t h & Zeller, Mem. 
N.Y. Bot. Gard. 14(2): 75. 1966 . Under 
coniferous and hazel duf f , dense woods, Gresham, 
Oregon, 28 Ap ri I 1944. Coli . S.M . Zel ler. 
Ab undant col lect ion . Ho lotype . 

Tl'WtCocoZwneZZa citrina Ze ll e r, Mycologia 31 : 6- 7. 
1939. Under Doug las - f i r and incense cedar, 1-4 
inches deep under moss and so i l , Comstock , 
Oregon, 20 Oct ober 1937. Co li . S.M. Ze l ler 
8320. Two ha lves. Ho lotype . 

TruncocoZwneZZa ~ra Ze l ler, Mycolog ia 31: 7-8. 1939. 
Emergent in heavy duf f under hemlock , near Denny 
Cree k, no t fa r f rom Snoqual mi e Pass, Ki ng County , 
Wash ington, 19 August 1937 . Col I . D. E. Stuntz . 
One ha l f s porocarp plus portion in FAA . Holo type . 
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Hymenogastraceae 

Dendrogaster eZasmomycetoides Zeller, Mycologia 33: 
199-200. 1941. T1oJ0 inches under Shasta fir duff, 
Mt. Shasta, Siskiyou County, Ca li fo rn ia, 18 Jul y 
1938 . Co l I . W. B. Cooke . One half sporocarp . 
Ho I o type. = Gymnog Zosswn e Zasmomycetoides 
(Zeller) Zeller, Hycologia 40 : 643. 1948. 

Dendrogaster major Zel ler & Dodge, Ann. Mo. Bot . Gard. 
21: 686 . 1934. Under Quercus agrifoZia on 
Jasper Ridge near Stanford Univ . , 13 March 1928. 
Co i l. J . McMurphy 28 1. Specimen preserved . 
Holotype . = GymnogZossum majus (Ze ller & Dodge) 
Zelle r, Mycologia 40 : 643. 1948. 

Dendrogaster radiatus (L l oyd) Zeller & Dodge, Ann . Mo. 
Bot. Gard. 21: 688. 1934. Underground i n leaf 
mo ld at foot of trees , Union of So . Africa . 
Lloyd Cat. No. 30493, Dept. Ag ri c. Hycol. Herb . 
No . 17795 . One fragment. l sotype of Hymeno­
gaster radiatus Lloyd, Mycol . Notes 73 : 1304. 
1925. Holotype in BPI. : GymnogZossum radiatum 
(Lloyd) Ze l ler, Mycologia 40: 643. 1948. 

Gyf'11110gZossum stipitatum /-1assee , Grevi Ilea 19: 97. 
189 1. No data. Three fragments . l sot ype(?) . 

Rymenogaster aZbidus Mas see & Rod1oJay in Mas see , Kew 
Bull . Misc. l nf . 190 1: 158. 190 1. No data vlith 
packet. Coi l . Rodway 643. Fragmen t. Syntype. 
Portion a l so at K. : Gautieria aZbida (Massee & 
Rodw . ) Cunni ngham , Proc . Li nn. Soc. NewS. Wales 
59: 172 . 1934. (Sept .). : Gautieria aZbida 
(Massee & Rodw . ) Zeller & Dodge in Dodge & Zeller, 
Ann . Mo. Bot. Gard. 21: 704. 1934. (Dec.). 

Hymenogaster caudatus Harkness, Proc. Cal if. Acad. Sc i. 
Bot . I I I . 1: 248. 1899. Hypogeous under Sequoia 
and Quercus , Hill Valley, Marin County, 
California, Apr i l . Col i . Harkness 240. One 
ha l f preserved sporoca r p. Syntype. Holotype 
in UC . : Gautieria caudata (Harkn.) Zel ler & 
Dodge, Ann . Ho . Bot. Ga rd. 21: 698. 1934. 



Hymenogaster monticoZa (Harkn.) Harkness, Proc. 
Ca 1 if. Acad . Sci . Bot. I II. 1 : 249. 1899 . 
Mariposa Tree Grove , found at the foot of the 
Grizz ly Gi ant in vegetable mo ld, Jul y 1883. 
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Co l 1. H. W. Harkness 113. Fragment. Syntype{?). 
= Gautieria monticoZa Harkn., Bul 1. Ca l if. Acad. 
Sci . 1: 30. 1884 . 

Hymenogaster trabuti sens u Ze ller & Dodge, Ann. Mo. 
Bot. Gard. 5: 137-138. 1918. Growing under oaks 
nea r wood rat ' s nest, rather deep ly buried , San 
Jose County , Californi a, Apr il 1917. Co l i. H. E. 
Parks . Ze ll er Herb. No. 1455. One half spore­
carp. lsotype(?) of Hymenogaster gautierioides 
L1 oy d , My co 1 . W r i t . 7 : 1 1 1 7- 1 11 8 . 19 22 . 
Holotype in BPI(?) . = Gautieria gautierioides 
(Ll oyd) Ze ll er & Dodge in Dodge & Zel ler , Ann. 
Mo. Bot. Gard. 21: 697- 698 . 1934 . 

Hydnangiaceae 

ArcangeZieZLa africana (Lloyd) Ze ller & Dodge, Ann. Mo. 
Bot. Ga rd. 22 : 365. 1935. Ste1 1enbasc, Union of 
South Africa, Februa ry 1922. Sent by Mattirolo. 
Det. Lloyd 97. Col 1. A. V. Duthie 325. Small 
fragment . lsotype of Octaviania africana Lloyd, 
Mycol. Notes 67 : 1142 . 1922. Ho lotype in BPI(?). 
= Neosecotium africanum (Ll oyd) Singer & Smi th , 
Madrono 15: 156-158. 1960. Accord i ng to D. N. 
Peg le r. 

Hydnangium aurantiwn (Harkness) Zel ler & Dodge , Ann. 
Mo. Bot. Gard . 5: 30 . 1918 . Photo only. 
lsotype(?) of Rhizopogon aurantius Harkness, Proc. 
Ca I i f. Acad. Sc i . Bot. I I I . 1 : 257 . 1899 . 
Holotype may be in BP I . 

Hydnangium eZZipsosporum Ze l le r, Myco logia 31 : 
1939. Under hemlock, T\•lin Bridges Forest 
Clackamas County, Oregon , 9 August 1937 . 
D. P. Rogers. Two halves. Paratype. 

13- 14. 
Camp, 
Col i. 

Hydnangiwn etzipsosporum Ze ller, Mycologia 31: 13-1 4. 
1939. Hypogeous under Douglas - f ir, Alsea Mt ., 
Oregon, June 1937. Co l i. A. M. and D. P. Rogers 
463. Ze l ler Herb, No . 8457. Spec imen preserved . 
Holotype . 
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Hydnangium gitkeyae Ze ller & Dodge , Ann. Mo . Bot . 
Gard. 22 : 371. 1935. Unde r hazel on Peor ia Rd ., 
Li nn County , Oregon , 25 May 1922 . Co li . H. M. 
Gil key. Two halves . Ho lotype . 

Hydnangium nigrescens Ze l le r, Myco log ia 40 : 641. 
1948. Par t iall y exposed on the g round i n mi xed 
woods , Co rne ll Plan tat ions , a long Fal l Creek , 
east o f Fl o riculture Ga rdens , Tompk i ns County , 
New York , 18 August 1947. Co il. C. T. Roge rson 
1615. Fou r spo roca r p ha l ves plus preserved 
materi al. Ho lotype . : Octavianina nigr escens 
(Ze ll e r ) Singer & Smi th , Hem . To rry Bot . Cl ub 
21(2) : II . 1960 . 

Hydnangiwnnig:rican.s Ka l chbrenne r , Grev i l lea 10:107. 
1882 . Under Acacia i n grassy p laces at t he base 
o f 11t . Baschberg, nea r Some rset, East C. B. S., 
February 1876. Co li. Haem-tan. Th ree s li ces . 
l sot ype. Ho lo t ype in K o r B. 

Bydnangium oregonense Ze ller, t1yco log i a 33: 200-201. 
1941. In mi xed vJOods , Roar ing Ri ve r Fish 
Ha t che ry , Li nn Coun ty , Oregon, 30 Apr i l 1938. 
Co l i. S. H. Zell e r 8487 . Spec i men preserved . 
Ho lotype . 

Hydnangium setigerum Ze l l e r, Myco log i a 31: 14-15. 
1939 . Under moss in dense con i ferous woods , 
1/2 mi above Roarin g Ri ver Fi sh Hatchery , Li nn 
County , Oregon, 20 Ma rch 1934. Col I. S. H. 
Ze ller 8202. Speci men prese rved. Ho lo t ype. 

Bydnangiwn soehneri Ze ll er & Dodge, Ann. Mo . Bot. Gard . 
22: 372. 1935. "Bydnangium carnewn Pupp l inge r 
He i de be i Wo lfra tshausen, Fuhrenwald, 21 October 
1928. Co l i. E. Soehne r . " One ha l f spo roca r p . 
lso t ype . Ho lotype in M(?). 

Gymnomyces vesiculosus Coker & Couch, Gas te romycetes E. 
U. S. and Can. p . 23. 1928 . Chape l Hi 11, Nor t h 
Carolina, 4 August 1924. Ze ll e r He rb . No . 7470. 
Fragmen ts . l sot ype . Ho lotype in NCU (?) . 
: Hydnangium vesiculosum (Coker & Couch ) Ze l ler, 
Mycolog ia 40: 642. 1948 . 
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Macowania agaricina Ka lchbrenner, Gard . Chron. 5: 785. 
1876. " G. Massee . 1909." Fragments . lsotype . 
Holotype in K. = Macowanites agaricinus (Kalch.) 
Kalch. , Hedwig ia 15{8): 116 . 1876. Annota ted as 
Macowanites agaricinus (Wa I db renne r ex Be rk.) 
Ka l ch. by R. Singer. 

Macowanites aZpinus Zeller, Mycolog ia 39 : 29 1-292 . 
1947. Under chunks of duff in fir woods be low 
Shasta Alpine Lodge in Cascade Gulch, up 7500 ft 
on Mt. Shas ta, Cal i forn ia, 7 September 1942. 
Co li . W. B. Cooke 16797 . Four sporocarp halves . 
Ho lotype. = EZasmomyces aZpinus (Zel ler) Zeller , 
Myco logia 40: 643. 1948. 

Octaviana mutabilis E. Bomme r & M. Rous seau, 
Flo renvi l le (Ardennes), October 1884 . Part of 
Fungi Gal lic i Exsiccati . C. Roumeguere 3159. 
Fragments . lso t ype . Holotype inK. See 
discuss ion by Smith, Mycologia 54: 629 . 1962. 

Sclerogaster pacificus Zeller & 
Gard. 22: 370- 371. 1935. 
Bandon - by- the-Sea, Oregon, 
Fragments . Ho lotype. 

GAUl I ER I ALES 

Gaut ie ri aceae 

Dodge, Ann . Mo . Bot . 
Under pines and gorse , 
27 June 1928. 

Gautie2~a parksiana Ze ll er & Dodge , Myco log ia 14: 196-
197 . 1922. In soi l under Heteromeles 
arbutifolia, Santa Cl ara County , Cal i fo rnia, 
22 March 1919 . Co li. H. E. Parks 44 1. Ze l ler 
Herb . No . 1678 . Eleven sporocarp ha l ves. 
l sotype . 

Gautieria pZwnbea Ze ll er & Dodge , Ann. Mo. Bot . Gard. 
5: 138-139 . 1918. In rich pine leaf l itter , 
Pri est Ri ver , Idaho, September to October 1916 . 
Co li. J . B. We i r. One ha l f sporocarp. Holotype. 
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HYSTERANG IALES 

Hysterang i aceae 

Hyeterangiwn affine Hassee & Rod1-1ay va r . oreades 
Zeller, t1ycologia 31: 18- 19 . 1939 . "The co lony 
formed a semic ircu l a r fai ry ring about 10ft. in 
diame ter . The o ther si de of the r i ng extended 
i n t o broken g round by Abies Zasioaarpa (Hook) 
Nut t ., Brighton (Silver Lake) , Salt Lake Coun ty , 
Utah. Elev . 9000 f t , July 30, 1936 ." Ca ll. G. D. 
Darke r 5873 . Abundant co l lect ion. Holotype . 

Hysterangium aZbum Ze ll er & Dodge, Ann. Mo . Bo t. Ga rd. 
16: 87-88 . 1929 . 11No ma terial o r data he re . 
Material co ll ected at Ithaca between 19 12 and 
1922." Call. H. H. Fi tzpatr ick . Ze l ler Herb. 
No . 2800 . One half sporocarp . Syntype(?) . 

llysterangiwn aurewn Zeller, t1yco logia 33: 20 1-202 . 
1941 . Under vine maples and coni f ers, Trout 
Creek Recrea t ional Area , Linn County , Oregon, 
21 May 1936. Col i . S. H. Zel ler 8480. Specimens 
prese rved . Ho lo t ype . 

Hysterangiwn aerebrinwn (Lloyd) Ll oyd, Hyco l . Writ. 7: 
1119 . 1922. Prov i nce Hi ka1•1a, Japan, 13 October 
1914. Co li . A. Yas uda 262. Ll oyd Herb. No . 
22378. One half sporocarp p lus por t i on i n FAA . 
lsotype of Rhiaopogon cerebrinum Lloyd , Mycol . 
Writ. 6 : 889 . 191'9 . Ho lo type in BP I (?) . 

Hysterangiwn crassirhachis Ze l ler & Dodge, Ann. Mo . 
Bot . Gard. 16 : 101-102. 1929 . In forest duff, 
Corva l li s, Oregon, November 1922. Coli. S. H. 
Ze l Jer. One ha l f s porocarp . Paratype(?) . 

Hysterangiwn arassirhaahis Ze l l e r & Dodge , Ann. Mo. 
Bot. Gard. 16: 101- 102. 1929. Unde r oak, 
Corva l li s, Oregon, 6 May 1922. Det . S.M. Ze l ler 
2319 and C. W. Dodge 334 . Col i . L. M. Boozer. 
Three spo roca r ps . Ho lotype . 

Hysterangium darkeri Ze ll er, Myco log i a 31: 17- 18. 
1939 . On g round I n con iferous woods , east of 
Brighton (Si lver Lake), Sa l t Lake Coun ty , Utah, 



e lev. 9600 ft, 3 August 1936 . 
5957. Four sporocarp halves. 
i n FH. 
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Coli. G. D. Darker 
lsotype . Ho lotype 

Hyste:roangiwn in[Zatwn Rod1-1ay apud Trotter in Sacca rdo, 
Sy11. Fung. 24: 1327. 1928. Mt. Well i ngton, 
Tasmania. Coil. S. Rodway 1267 . T1·10 s l ices. 
Syntype. Ho lotype in K or H. 

Hyste:roangium negZectwn Massee & Rodway, Kew Bul 1. Misc. 
lnf. 1899 : 181. 1899 . Hoba r t, Tas mania. Coli. 
L. Rod1·1ay 614. Two sporocarp ha l ves. Syntype. 
Holotype in H. 

Hysterangiwn neocledonicwn Patoui li ard , Soc. Myco l. Fr . 
Bul l. 31: 34. 1915. Nouvel le Ca ledonie , 1910. 
Co l i. M. Le Rat. One sl i ce pl us fragments . 
lsotype. Holotype in FH(?). 

Hysterangiwn obtusum Rodway , R. Soc. Tasmania Pap . 
Proc. 1919: 112 . 1920. Tasmania . Coli . S. 
Rodway 1264. One slice . Syntype. Holotype in 
H(?). = Hysterangiwn sc Zer odeT'TTTWn (Cooke) 
Cunni ngham , Proc . Linn. Soc. NewS. Wales 59: 
165. 1934 . 

Hysterangium pwnilwn Rodway, R. Soc . Tasmania Pap. 
Proc . 1917: 109. 1918. Tasmania. Col i . L. 
Rodway 1268 . Five sporocarp halves. Syntype. 
Ho lotype i n H. 

Hysterangiwn purpurewn Zel le r & Dodge, Ann. Mo. Bot. 
Gard . 16: 11 0- 11 1. 1929. Punta Arenas , 
Hage l lanes, Chi I i . Co i l . R. Thaxter "hypogeous 
No. 12. 11 De t. S. M. Zel l er. Abundant col lection. 
lsotype. Holotype in FH(?). 

Hysterangiwn separabiZe Ze ll er, Hycologia 33: 203-204. 
1941. Under vine maple and conifers , Trout Creek 
Forest Camp , Linn County, Oregon , 21 May 1938. 
Col I. S. M. Zel ler 8479 . Abundant col 1ect ion. 
Ho lotype. 

Hysterangium stoloniferwn var. brevisporwn Ze ller , 
Mycologia 39: 288. 1947. Under moss beneath vi ne 
maple, Trout Creek Recreational Area, Linn County, 
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Oregon , 21 May 19 38. Co l i. and de t . S. H. 
Ze l ler . One spo roca rp plus two hal ves . 
Ho lotype . 

Hysterangium strobiLus Ze ll e r & Dodge , Ann . Mo . Bo t. 
Gard . 16 : 90. 1929 . Unde r beech , Burbank , 
Tenness ee . Co l I. R. Thaxt e r. One s li ce . 
Ho lotype in FH . 

PhaLlobata albida Cunningham, Trans . N. Z. lns t . 56: 73. 
1926 . On decay i ng wood i n fo rest f loo r, 
Whaka ti ke i Fo res t Reserve , Pa ikakank i , We ll ington, 
6 April 1923 . Co li . J. C. Neil l and J . G. Myers . 
Det. G. H. Cunni ngh am 11 87. T\'IO s poroca rps pl us 
f ragme nts . l sotype . Ho lotype in POD. 
= Hys t erangium lobatum Cunn ingham , Trans . R. Soc. 
N.Z. 67: 408. 1938 . 

Pro tophal laceae 

Calvarula excavata Zeller, Myco log ia 31: 25- 26 . 1939 . 
Coconut grove, Flor i da , November 1897. Co li . R. 
Thaxter. Det . S. M. Ze ll e r. Spec imen preserved. 
l sotype . Hol ot ype i n FH. 

Pr otophaLLus brunneus Ze ll er, Myco log i a 31: 28-29 . 
1939. In a park , Buenos Ai res , 3 Feb rua ry and 
March 1906 . Col i . R. Thaxter. Speci men 
preserved. lsotype. Ho l ot ype in FH. 
= Protubera brunnea (Ze ll e r) Ze ll er, Myco log i a 40: 
644. 1948. 

Protophallus jamaicensis Mur r ill, Myco l ogi a 2 : 25. 
19 10 . Wet mountainous region, Ci nchona, Jamaica, 
el ev. 4500- 5200 ft. 7 J anua ry 1909 . Co il. W. A. 
Mu r rill 567 and E. L. Murrill. T\'IO sma l l 
encl osed packets o f s l i ces p lus fragments . 
Ho lo type . = Protubera jamaicensis (Murr. ) 
Zell er , Mycol og i a 40: 644 . 1948. 
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NO~IENCLATURE OF ~1ELAMPSORIDIU~1 BETULINUM 

G.F. LAUNDON 

Ministry o f Agricultur e and Fisheries , 
Plant Health and Diagnostic Station , 

Levin, New zealand. 

and LEt-.'NART HOLM 

Institute of Systematic Botany, 
University o f Uppsala, ~~eden . 

The nomenclature of t he common birch rust , Melampsoridium 
betulinum has been i nvestigated. The conclusions agree 
wi th those of Hyl ander , J~rstad and Nannfeldt (1953) rather 
than with t hose of Boerema (1970). 

Uredo populina B Uredo betulina Pers . , Syn . t-1eth. Fung. 
: 219 , 1801 . This name r epresents the uredinial state of 
Melampsoridium be tulinum. 

Peziza betuli na Alb, & Schw . • Consp. Fung . :339, 1805 
(as ' P. betulina nobis'; Albertini & Schweinitz al so gave 
•u. populina B betulina' as a separate speci es - p. 125). 
Although this species has been given as Mollisia betulina 
(Alb. & Schw. ) Rehm, Berichte Bayer Bot. Gesellsch . 14 :96, 
1914, its identity remains uncertain as the type material 
has not been found . However the species is illustrated 
and shown as regular circular objects 1dth a central depre­
ssion or ostiole . Compared with the serrations of the 
leaf they appear to be within 1 to 5 mm diam., probably 
about 2-3 mm. The size and r egular shape seem to rule out 
the uredinia and telia of Melampsor idium betulinum, and the 
size al so rules out other fungi such as Venturia ditricha 
and Phyllactinia guttata or Microsphaeria betulae. The 
possibility that they r epresent ga ll s of insect origin 
should perhaps be considered . In any case 1ve may conclude 
that this name is t o be treated as ' devalidated', and as 
such should not be considered t he basionym of l ater pub -
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Sclerotium betulinum Fries , Syst. ~iyc . 2:262, 1822 . This 
name is represented by Fries Seier . Suec. exs. 426, 1834, 
which i n K and UPS bears profuse telia of Melampsoridium 
betulinum, and there is little doubt that this is Nhat '"as 
described by Fries. Although cited with the synonym 
"Peziza. A.S . p . 339" (=P. betulina), the latter need not be 
considered the basion)~ because it is deva1idated, and 
should not, on account of the different identity . The spe­
cimen referred to above can be considered the neotype . 

Perisporium betulinum Fries, Syst . Myc. 3:249, syn: ' Peziza 
betulina Alb. & Schwein. p . 339' ; no reference to 
Sclerotium betulinum or to Scler . suec . 426) . This name is 
represented by Fries, Scler. suec . exs. 374, which i n K and 
UPS bears no Melampsoridium, and nothing else except peri­
thecia of Venturia ditricha (Pr.) Karst . There seems 
little doubt that Fries changed his concept from that of 
s. betulinum given in Syst. Myc. 2, however whether he was 
really describing v . ditricha or something else remains un-
certain . In any case t he name may be considered as ne1" 
(for the same reasons ass. betulinum) and referring to a 
species different from that of s . betulinum, with Scler . 
suec . 374 as the type . 

Melampsora betulina (Fries) Desm. , Pl. Crypt. Fr (exs.) In. 
2047, 1850; II n . 1647 (1850?) (syn .: ' Sclero t ium betu­
linum, Fr. Syst. Myc.') (note: this combination not given 
in Desm., Ann . Sci . Nat . Bot . III 4:107- 118, 1850 , cf. 
Boerema, 1970). The above specimens (inK) clearly apply 
t o Melampsoridium betulinum, and thus agree with the 
basionym. 

Melampsora betulina (Pers . ) 1\'int., Hed1". 19 :55 , 1880 (as 
' betulina (Pers . ) ' , no synonyms given and no description). 
Applies to the imperfect st ate, but pl aced in a 'perfect ' 
genus , ther efore invalid (Art. 59, par . 4). 

Melampsora betulina \~int., Rabenh. Kryptog. Fl. II 1 (1) : 
238 , 1884 (as 'M. betulina (Pers.) .', syn . ' Uredo populina 
B betulina Pers'., no r ef er ence, direct or indirect to 
Peziza betulina Al b. & Sch1"., nor to Desmazier es , but 
' P(erisporium) betulinum (Al b. & Schw .)' is given as a 
separate species (1(2):68). Incl udes description of telia 
and therefore is treated as ne''' and attributed to Winter 
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alone- Art. 59 , par. 4), nom. illeg . (later homonym of 
N. betulina (Fries) Desm .) . 

Nelampsoridium betulinum (Fries.) Kleb. , Z. P£1. Kr. 9 : 
(17-)22, 1899 (cites onl y ' Nelampsora betulina (Pers.) 
Desm.' and refers to Pl01vright, Z. Pfl, Kr . 1:130, which 
cites 'Nelampsora betulina (Pers . ) l'itr. ' Includes descrip­
tion and illustration of telia). It seems likely that 
Klebahn intended to adopt the concept of this species as 
that of Per soon, Desmazieres and \~inter , and intended to 
reject Peziza betulina Alb . 6 Schw. as refen·ing to a 
different species. Since Klebahn's name is applied inclu­
sive of telia, u. betulina Pers. cannot be considered t he 
basionym . However the author citation may be revised 
under Art. 33 , Note 2 (bib l iographic errors of citation) 
and so indicate the correct basionym 5. betulinum Fries , 
which is i ndirectly cited by K1ebahn through the reference 
to Desmazieres. 
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PASSALORA AND PIIAEOISARIOPSIS 

Lawrence G. Brown and G. Morgan -J ones 

Department of Botany and Microbiology 
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ABSTRACT 

Cercospo ra cassiocarpa (Sacc . ) Chupp and C. equador iana 
0 . Const . are reclassified in Corcosporidium Ea rle , 
Ce rcospo ra nodosa 0 . Const , in Passalo ra Fries and 
Ce rcospora sphae roi dea Speg ., in Phaeoisariopsis Ferraris . 
The fungi a re redescr ibed and illus trated. 

TNTRODUCTION 

A considerable number of fun gi have been c lass ified as 
species of Ce rcospora Fr es ., but in r ecent years thi s 
generic entity as accepted i n t he past has been r ecogni zed 
to be he t erogeneous in characte r . Critical revision of 
gene r ic concepts within t he " Ce r cospo1'a complex" has yielded 
more sa t i sfactory generic dispositions for a number of taxa 
(Deighton, 1967) . Examina t ion of type specimens of a 
number of additional s pecies curr en t ly c l assifi ed in 
Cercoapor a has indicated tha t they a re more suitably 
accommodated in other genera . Four s uc h species are 
cons ide red herein and appropriate transfers made . 

TAXO~O!-II C PART 

Cercos pol•i d ium c as s iocarpum (Sacc . ) comb . nov . (Fig. 1). 

- Cercospora occiden t alis Cooke var. cassiocarpa 
Saccardo , Ann. mycol. 11 : 557 , 1913 . 

_ Cercos por a cassiocarpa (Sacc . ) Chupp , A monograph 
of the fungu s genus Cercospora 290 , 1953 . 

Lesions on pods dark brown , with no dist i nct border , 
f requently oriented transversely and up t o four t imes 
longer than br oad. Col oni es ef f use or orbicular, br own , 
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FIGURE 1. CaPcosporidium caouiocarpum . Conidia and 
conidiophores . 
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hairy. Mycel ium immersed in the substratum , composed of 
branched , sept ate , o l ivaceous br own to pale yellowish brown , 
4 - 6~m wide hyphae . Stromata largely immer sed , 
occasional ly partl y exposed , subglobose , pr osenchymatous to 
pseudoparenchymatous , brown , lS - 3S~m wide . Conidiophores 
macr onematous , mononemat ous , densely fascicu l a t e , arising 
from the upper cells of the stromata, simple , s t raight to 
somewha t f l exuous , smooth -walled , yellow bro~~ t o brown , 
pa l er towards the tip , geniculate distally , r e l atively 
thick-walled , 4 to 9-septate , scars prominent , SO - 180 X 
4 - 4 . S~m . Conidiogenous cells polyblastic , cyl indrical , 
integrated , termina l or inter c alary . Conidia holobl astic , 
so l itary , dry , ac r opleurogenous , straigh t or slightly 
curved , long cylindrical , attenuating gradually towards the 
apex , with several indistinct septa, smooth , t i p obtuse, 
base subtruncate with a pr ominent scar , 36 - 90 X 4 - Sum . 

On pods of Cassia ocoidentaZis L. ; S . E. Asia . 

Specimen examined: on Cassia occidentalis , Manila , 
Luzon , Philippines , 1912 , E. D. Merril l (8463) , t ype , BPI . 

The conidia of C. cassiocarpa are not entirely typical 
of t hose of Ce~cosporidium being longer , more s l ender and 
possessing more septa than is usual . The dense fascicles 
of conidiophores , the well deve l oped str omata and a 
tendency fo r the coni diophores to incurve indicate its 
affinity wi t h this genus however . 

Ce r cosporidium ecuado~ianum (0 . Const . ) comb . nov . 
(Fig . 2) . 

- Cercospo~a e cuadoriana 0 . Constantinescu , 
Mycotaxon 3 : 120 , 1975 . 

Ce~cospora pso~aleae Petrak , Sydowia 4 : 572, 1950 
[ non Ce~cospo~a psoraleae Ray , Mycol ogia 33 : 176 
176 , 1941] . 

Leaf spots or bicular to irregular , someti mes bordered 
by leaf veins , occas ionally coalescing , cream to pale 
ye ll ow in t he center wi t h a brown border. Co l onies ef fuse 
or limited, brown , hairy . 1-lycelium immersed in the sub­
strat um , composed of branched , septate , pa l e br o1m hyphae , 
3 - 4um wide . Stromata i mmersed, occasiona l ly partly 
exposed , substomatal , prosenchymatous to somewhat 
pseudoparenchymatous , up to 40um wide . Conidiophores 
fasciculate , arising from the upper cells of the s tromata , 
hypophy l lous , macr onematous , simple, straight or slightly 
flexuous , s~ooth-wal l ed , pale brown , paler towards the tip, 
cylind r ical, frequently somewhat bulbous at the base , 2 to 
3-septate , geniculate above , incurved , scars p r ominent, 
33 - 94 X 4 . 5 - S. Sum . Conidiogenous cells polyblastic , 
in t egrated , terminal , sympodial. Conidia holoblastic , 
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FIGURE 2. Cer cosporidium equador ianum . Coni dia and 
conidiophor es . 



303 

solitary , dry, acropleurogenous , s traight or slightly 
curved , obclavate , pale brown to subhyali ne , smooth , 1 to 
9-septate , obtuse at the apex. conico-truncate with a 
flattened sca r to the base , 36 - 76 X 5. 5 - 6~m . 

On leaves of Pso~atea sp .; South America . 

Specimen examined : on Psora tea s p., Pichicha, near 
Quito , Ecuador, September 13 , 1937, P. Sydow, type , M. 

Passalo~a nodosa CO. Const . ) comb . nov . (Fig . 3) . 

- Cercosoora nodos a 0 . Constantinescu, Nycotaxon 
3 : 122', 1975 . 

Leaf spots dark br own , irregular, angular 1.•hen 
bordered by veins , frequently coalescing , 1 - 3mm wide. 
Colonies effuse o r orbicular , brown. ~lycelium immersed in 
the substratum , composed of branched , septate , subhyaline, 
2 - 3~m wide hyphae. A few hyphae , composed of swol len, 
very pale brown cel ls, aggregate i n substomatal cavities 
and give rise to fascicles of con i d i ophores. Conidio ­
phores macronematous , mononematous , caespi tose, emerging 
through the stomata , simple , s traight or f l exuous , 
cy l indrical , f requen tly irregularly swollen towards the 
tip, smooth , 1 to 2-septate, scars th i n , 18 - 40 X 4 - 6~m 
Conidiogenous cells polyblasti c , integrated , terminal . 
Conidia holoblastic, so l i t ary , dry , acropleurogenous , ve r y 
pale brown , smooth -walled, str aight or more usually 
curved , 1 to 6-septate , obclavate, basal cell somewhat 
swollen , ellipsoid to doliiform and occasionally minutely 
verruculose , upper cells subcylindric terminating in an 
obtuse apex , base truncate, 70 - 160 X 3 - S ~m. 

On l eaves of Ps oratea species; Europe and Asia . 

Specimen examined : on P. bi t umi nosa , Bot anical 
Garden, Bucarest, Romania, September 23, 1966 , 0 . Con­
stantinescu, type, INI 151119 . 

Constantinescu (1975) noted this species to be an 
"atypical" Ce l•cospor a . The thin scars , s wollen 
conidiophore apices and basal conidial cells all indicate 
that it belongs in Passatora . I t most c l osely resembles 
P. atni (Chupp and Green) Deighton . 

Phaeoisa~iopsis sphae~oidea (Speg . ) comb . nov . 
(Fig . 4). 

- Cer cospora ephaer oidea Speg~zzini , Anal. Soc . 
Cient. Arg . 1: 59 , 1880 . 

Cerco spora i ponemensis P. Hennings , Hedwigia 
48 : 18 , 1909 . 
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FIGURE 3 . PaadaLora nodosa . Conidia and conidiophores . 



FIGURE 4 . Phaeoisariopsis sphaoroidea . Conidia and 
conidiophorcs . 
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Leaf spots orbicular to irregular , frequently angular 
and bordered by the larger leaf veins , reddish -brown to 
brown , with a blackish margin, crowded or scattered . 
Colonies limited , dark brown, hairy . t-lyce lium immersed in 
the substratum , composed of branched , septate , pale brown, 
3 - 4vm wide hyphae . Stromata partly immersed , partly 
erumpent , well developed , subglobose to somewhat flattened , 
mostly pseudoparenchymatous , dark brown , SO - 230vm wide. 
Conidiophores macronema tous , mononematous, densely 
fasciculate, parallel , str aight , or slightly flexuous , 
arising from the upper cells of the stromata , amphigenous 
but mostly epiphyllous , up to 5-septate, smooth-walled, 
olivaceous brown, paler towards the tip, cyl indrical , 
simple , scars thin , 30 - 90 X 4.5 - Svm . Conidiogenous 
cel l s mono or polyblastic , integrated, terminal. Conidia 
holoblastic , solitary , dry, acropleurogenous, straight or 
slightly curved, cylindrical to narrowly obclavate, very 
pale brown, smooth, 2 to 8 -septate , obtuse at the apex, 
subtruncate at the base , 47 - 110 X 3 . 5 - 4.Svm. 

On leaves of Cassia species; South America . 

Specimens ex amined : on c . corymbosa Lam . , San Jose de 
Flores , Buenos Aires , Argentina , April 15, 1880, 
C. Spegazzini (911) , type , LP ; on Cassia sp ., Jponema , Sao 
Paulo , Brazil , April 1903 , A. Pu ttemans (732) , ( t ype of 
C. iponemensis) , B. 
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PSEUDOXENASMA , A NE\ol GENUS OF CORTICIACEAE 

(BASIDIOMYCETES) 
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Sweden 

Karl- Henrik Larsson 
Fredrikslund 
462 00 Vanersborg 

A new generic name and a new species Pseudoxenasma ver­
rucisporum are proposed . 

Pseudoxenasma nov . gen . K. -H . Larss . & Hjor tst . 

Pructificatio resupinata~ effUsa~ tenuis~ hymenio plus 
minusve sicco finmo ceraceo; systemate hyphali monomitico~ 
hyphis pl.erumque indistinctia; aul.phocystidiia cl.avatis~ 
appendicibus apical.ibus instructis; basidiis cl.avatis~ ba­
sibus interdum biradicatis; sporis l.ate el.Z.ipsoideis vel. 
subgl.obosis~ verrucosis amyl.oideis . 

GENERITYPUS : Pseudoxenasma ve~ucisporum K. -H. Larss . & 
!fjortst. 

Fruitbody resupinate , effused , thin , hymenium ~ore or 
less ceraceous , gener ally smooth . Hyphal system monomitic 
with the individual hyphae indistinct . Always with sulpho­
cystidia i . e . with positive reaction to sulphovanilline as 
in GZ.oeocystidiel.Z.um. The cystidia are provided with globose 
apical appendices (schizopapilles according to Boidin and 
Lanquetin) . Basidia clavate , in most cases pleurobasidiate , 
with four sterigmata . Spores verrucose , thickwalled, broadly 
ellipsoid to subglobose in side view and with strong amyloid 
reaction . 

Pseudoxenasma verrucisporum nov . spec . K.-H. Larss . & Hjortst . 

Pructificatio semper l"esupinata~ effusa~ tenuis~ hymenio 
p Z.erwnque a Z.bido ve Z. cinereo sensim ravido ~ pruinoso ~ cera­
ceo~ margine nusquam pel"spicuo; hyphis indistinctis~ tenui­
tun.icatis~ 1~ 5-2~ 5 wn Z.atis~ fibul.atis; sul.phocystidiis cl.a-
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Fig. 1. Psewioxenasma verruaisporwn . a) sec­
tion through fruitbody with l ots of old spores 
enclosed in the texture b) spores c) part of 
hypha d) basidia e) cystidia . - Section a from 
type specimen , other details from coll . 6042 . 
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vatis> appendicibus apicalibus instructis> 20-35 x 4- 9 um; 
basidiis clavatis> infra plerumque lateralibus interdum 
biradicatis 25- 35 x 7- 9 um> 4 sterigmatibus; sporis crassi­
tunicatis late ellipsoideis vel subglobosis> verrucosis> 
8- 10 x 7- 8 um> valde amyloideis. 

HOLOTYPUS: Sweden . Vastergotland. Tollsjo par ., sw of the 
little lake Skogstjarn , near Lafsan , on branches of decayed 
Picea abies . 1972- 08- 06 , KHL & Hjortst . no . 5593 . 

FRUITBODY resupinate , effused , closely attached to the sub­
strate , often of small dimension , ceraceous , thin , whitish 
to greyish white , hymenium pruinose under the lens or slight­
ly furfuraceous , in dried condition almost bard , margin in­
distinctly thinning out . Hyphal system monomitic , hyphae 
narrow , thinwalled, in most cases very indistinct , 1 , 5- 2 , 5 
um wide, with clamps , richly branched . There are lots of old 
spor e hides enclosed in the byphal texture . Sulphocystidia 
rather frequent , 20- 35 x 4-9 um, with one ore two , rareiy 
in numbers of three to four apical outgrowths , the base of 
the cystidia is sometimes oblique . Basidia generally pleu­
robasidiate , clavate , 25- 35 x 7- 9 um, with four sterigmata 
which are 9-11 um long . Basidiospores broadly ellipsoid to 
subglobose , thickwalled; verrucose 8- 10 x 7-8 um, and with 
strongly amyloid reaction . 

HABITAT . On fallen branches and trunks as well as on dead 
but still attached branches o£ Picea in humid forests . The 
species grows often together with e . g . Aleurodiscus amorphus 
(Fr . ) Schroet., Globulicit~ hiemale (Laurila) Hjortst ., and 
Gloeocystidiellum furfUraceum (Bres . ) Donk . 

DISTRIBUTION. Hitherto little known and collected by the 
authors in Vastergotland and Dalsland. By Hauer slev collec­
ted in Halland . Not known el sewhere . 

REMARKS. The species agrees in essential details with Xenas­
ma Donk and XenasmateUa Oberw. (pleurobasidia; dense , ce­
raceous texture) but we have found it necessary to refer it 
to a genus of its own . The main r eason is the presence of 
sulphocystidia which make it differ from Xenasmatella and 
verrucose , amyloid spores which make it differ from Xenasma. 
Gloeocystidiellum Donk em. Donk could have been a proper 
place for the new species thanks to the sulphocystidia and 
the amyloid spores but pleurobasidia do not exist in thi s 
genus . The new genus reminds in some r espects also of Aleu­
rodiscus Rabenh. ex Schroet. but has not any acanthohyphidia, 
characteristic for this genus . Besides Aleurodiscus has 
mainly terminal basidia . Accordingly the species combines 
characters from at least three genera which are hitherto 
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Fig. 2 . Pseudoxenaama verrucisporum . a and b ) 
sulphocystidia with apical appendix (in b with 
two) c) spor es . - Coil . 6042. 
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considered as very little connected with each other . 
The new species differs from Xenasma amylospol"wn Parm. 

i n the larger size of the spores . This species also lacks 
the sulphocystidia . 

ADDITIONAL MATERIAL STUDIED. 

HALLAND . Halmstad , Siml!ngsdalen . 1970-10- 03 K. Hauerslev. 

VAsTERGOTLAND . Alings!s , east side of lake L. Tran , on stem 
of Picea3 r ather decayed in Dicl"anum forest . 1971- 09- 04 KHL 
121 ; S of lake Valsjon , on dead but still attached branches 
of Picea .l912- ll KHL 1478 ; Skepplanda , S of lake Svillesjon , 
on Picea branch among Sphagnum in moist coniferous forest . 
1972- 09- 24 KHL 1153; Horla par., N of Kollsered in brook 
valley , on still attached branches of Picea . 1976- 05-16 
Hjortst . 6596 ; Tollsjo par ., SH of lake Skogstjiirn , near 
Lafs!n , on still attached branches of Picea . 1972- 08- 06 KHL 
& Hjortst . 5547 ; Ostad par ., SE of l ake Grytesjon , in brook 
valley~ on rather decayed t r unk of Picea in Dicl"anum-Picea 
forest . 1972-08- 13 KHL 821 ; SE of lake Kangekarr , on Picea 
stem on the ground. 1972- 09-15 KHL 986 and 1004 ; N\-1 of the 
little lake L!ngevatten , on dead but sti ll attached branches 
of Picea. 1975- 12- 29 Hjortst . 6556. 

DALSLAND . Or par., \-1 of the lake Orsjon in br ook valley , on 
decayed t runk of Picea on the ground . 1972- 11- 03 KHL & 
Hjortst . 6042 and 6063 . 
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G. L. HENNEBERT 

Bo ok Revie w Editor, Hu t telaan 36 , 8-3030 He v e clec , Belgi um 

RECHERCHES 1-lYCOSOCIOLOGIQUES DANS LES FOR!:.'"TS DE HAUTE BELGIQUE. 
ESSAI SUR LES FONDEMENTS DE LA SOCI OLOGIE DES CHAMPIGNONS SU­
PERIEURS , par 1" Fr edi DARHIONT, edite par Jacques LA!~BWON , 
Tome I , xiii + 220 p., 1 carte , 26 photos , }4 aquarelles de 
J . DAMBLON , Tome II , tableaux hors texte , 11 o 1 broche 1 1973 . 
Hemoire no . 170 1 Institut Royal des Sci ences Naturell es de 
Bel~ique 1 31 rue Vautier , B- 104o Bruxel l es. Prix 4000 FB, 
US $ l OO . oo . 

Resultat de 10 annees de recherches et d ' etudes, la these 
doctoral e de feu Prof . F'redi DARIHONT , defendue en 1952 , est une 
oeuvre monumental e , originale et unique qui , hourcusomcnt pour nous , 
a re~u los honneurs d ' une excellento edi t i on grace aux s oins du 
Prof . J . Lambi non de l ' Univeraitc de Liege . 

L' auteur , Fredi DARIMONT, est licenci e en sciences botani ques 
a l ' Universitc do Liege en 1941, y deviant assistant a la Chaire 
de phytosooi ologi e , est promu Docteur en sciences botani quoa en 
1952 et est nomme Charge de Cour s de l a m3me Universite en 1957. 
En pl us de ses charges academi ques , il exer~a lea !mutes foncti ons 
de Chef de Cabinet du ~linistre de 1 1 Instruction Publique , pui s de 
Directeur General de l ' Enscignemcnt Superieur ot de l a Recherche 
Scientifique de Belgi que . Auteur de 53 publicati ons de botani que 
et de mycologic , il fut ausai r edacteur en chef de l a r evue bota­
ni que Lejeunia. Enl eve accidentell ement a son a c tivite dcbordante 
en 1966, il laisaa lc souvenir d ' un botani s t e ct mycologuo brillant 
e t devoue . 

Ses r echerches s ur l a sociologic des champignons dans l es fo­
r~ ts de Haute Belgique l ' ont amene a etablir lea principes, l a me ­
thode et lea premieres s t ructures de l a ~lycosociologie , fondements 
d ' une s ci ence nouvelle , parallele mai s di s tincte de l a phytosocio­
logie . 

Vingt quatre ana apres son achevement , ce travail r·este ac tuel 
et acquiert d ' autant plus d ' a ttrait qu ' il eat reate sans devancier 
et que , dans l ' analys e des biocenoses fongiques , sa necosaite se 
fa i t sentir aujour d ' hui plus que jamai s . 

Et ant donne la nature heterotrophe des champignona , l ' auteur 
observe que lea fact eurs phytosociologiques ne sont pas ceux qui 
r eglent l a sociologic des mycocenoses. La chorologie (etude de la 
dist ribution geographique) et l ' e cologie des champignons per mettent 
de definir certains des facteurs mycosociologiques , mais elles ne 
peuvent fournir a la mycoaociologie une methode d 1 etude appropri ee . 
L' auteur est done amene , dane la 2e par tie , a mettr e sur pied une 
metboae de travail pr opr e a la myoosoci ologie . 

Il cree d ' abord une aerie de concepts nouveaux. En parallele 
des concepts de vegetation , flo r e , liste floriatique r eserves aux 
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Vcgetaux , de popu~ation animale , fauna , liste fauni sti que reserves 
aux Animaux , il introdui t pour les ~lycetes des concepts de 
mvcetation, f onge et liste fonsistique . Il definit aussilc mycotope 
dont l ea factcurs deter minants s ont l ' associati on vcgetale , l o sol , 
l ' altitude , le climat ot le suppor t do la mycetati on . Lo myootopc 
heberge une unite de mycet ati on ou synmycie , representant un grou­
pement mycoaociologiquo . L' cnscmblo mycotope et synmyoie oonstitue 
la mycosynccie . 

Afin de caracteriser , oomparer ot olasser lea synmyoi es, le 
mycosociologue etabli t d ' abord la liste fongi s tique de l a myoetation 
et applique a chaque espece r elevee un coefficient de frequonoe et 
un indice de sociabi l i to . L ' a uteur renonce au denombrement des 
unites fongiqucs r eelles, parce qu ' inaccesaibles dana l eurs limites 
myceliennea ; mais ce son t lea stati ons ou apparai saont un ou plu­
sicurs ca rpophorcs qu ' il denombre et t r aduit par un coefficient de 
frequence de l a 5. La sociabilite est caracterisce par l a di sposi­
tion des carpophores dans lea stations , separee (a) . g.regaire (g) ' 
cospiteusc (c) , imbriqueo (i) 1 adjointo (a) ou ciroulairc (o) , cos 
indices pouvant etre aussi combines (gc , oc , ic) , et par l eur nom­
bra exprime par un coefficient d ' abondance socialo do 1 a 5 . Le 
tvpe phvsionomi aue de chaque espece est aussi relevc : facies agari ­
coide , pleu1·otoide , ster eoido , tremelloid a , pczizoidc , etc. Pour 
couvrir toute la synmycie d ' un myc otope, l ea releves mycosooi ol ogi­
quos doivent e t r e repe tes au cours do la m8mo annie ot durant 
plus ieurs annecs . La liste fongistique cumul ative ai nsi obtenue 
met en evidence le r ythme sais onnier do la mycctati on. 

Cette analyse etant faite , vient al ors l a synthase des 
donnees. D' abor d lc myoosociologuc compare l os synmycics r elcvees 
dans des mycotopes i dontiques mai s situcs en des lie~~ differents 
ct en etablit la constance des cspeces. Il compare ons uito los 
synmycies car actcristiques de mycotopes differents, afin d ' en 
degager l ea affinites et lea classcr en une t axonomi c myoosoci olo­
gique . Lee taxa en son t la soc i omvcio (auffi>:c - ecium) , l ' alliance 
( - ecion) , l ' o.rd r c ( - ccia) ct la classe ( - ccea) , a l ' instar des 
taxa phytosociologiqu;s-d ' associ~( -etum ) , d ' alli ance C- i on) , 
d ' ordr e ( - otalia) et de classc ( - etoa) . ---- ---

Dans la 3e partie de l ' ouvr~ l ' auteur livre l ea r esul tats 
de sea etudes et unc pr emiere taxonomie mycosooiologiquo de l a 
myce tation des fore ts caducifoliees calcicoles et s ilicicoles do 
Haute Belgique . L1 au teur a explore six associations vegetal es fo­
restieres de type Quorcetum, Fagetum, Querceto- Car pinetum, 8¥erc~­
Lithosperme tum et Acereto- Fraxinotum, dans 123 s tations differon tea . 
Dans c clles- ci , i l y a reconnu 21 mycotopos types (hypoge , endoge , 
epi gc sur litiere , epige sur sol nu, br yophile , epixyle de bri n ­
dilles , de souches , de branches et t ronos c ouches, do troncs debout, 
et de boi s de ctme , carbonicole 1 mar ecageux , etc . ) . Dans ohaque 
mycotope particulicr , il a t•eleve la aynmyoie avec la liste des 
especes , l eur frcquence , lour sociabi lite , l eur constance , l curcype 
pbys ionomique et leur ryt hme saisonnier. Il decrit s inai 70 myco­
s ynecies differentes avec l eur synmyc i e ca r ac t eristi que . 

Lea 22 lea mieux oaracterisees des 70 synmycies observces aont 
alor s de nommees et decr itcs par l ' a uteur comme sociomyciesnouvelles 
(p. ex. Amanitecium muscariae , sociomyoie du mycotope epige de li­
tiere du Quercetum sessiliflorae , e t Amanitecium caesareae , socio­
mycie du mycotope epige du Querceto- Carpinetum medioeuropaeum cari­
cetosum glaucac) . Los sociomycics sont alors classees en a l liances 
(Boletecion acabri , dans l ' exemple cboisi) , celles- ci en ordrcs 
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(Boloto- Amanitecia) et los ordros en classes (Cortinario- Bol ctacea) . 
L ' auteur reconnaf t ainsi six cl asses de mycetation , caracteris~es 
par l eur phyeionomi e . I l en denomme quatre : Dasyscypbecea a myceta­
tion forestiere endogec (de litiere) , Cortinario- Bol etacea , a myce­
tati on forestiere epigee , Anthracobieoea , a mycetation carbonicole , 
et Stereo- Trametecea , a myc6tation forestiere epixylc. Il roconnai t 
encore 2 class es de myce tation, forestiere hy pogee et foresti ere 
bryo phile , mais ne lea dcnomment pas , ctant insuffisamment connues . 
Cotto p1·emi ero nomenclature mycosociologique comprend done deja 
4 classes , 8 ordres, 16 alliances et 22 sociomycies. 

La descripti on de ces taxa comprend l ee especee caractoris­
tiquos de l a classe , los especes excl usives ct electives de l ' ordrc 
et de l ' a llinncc , lee espcces exclusives et electives de la socio­
mycie, lee especes diffcrentielles de l ' ctage des oollines, le 
nombre de taxa recensos, le taux de constance , le taux de f r equence, 
les especes dominantes , l ee speci ali sati ons bi ologiques (cortege 
fongistique du bouleau, du charme, etc . ) , l a eynccologie du grou­
pement (description du mycotope) , le rythme eai sonnier et l a dis­
tribution geographiquc . 

Il est intcressant de r emarquer enfin que la methode de 
DARIHONT permet la verification de 1 ' ~ oriori d I homogcnH to pose 
l ore de l a de l imitation prclimi naire des mycotopes . En effet la 
methode a demontrc l ' homogencitc des mycotopes choisis u l ' excep­
tion d ' un soul , hctorogene , eta prouvc l ' idontitc de deux autres . 

En conclusi on, on peut croire que DARINONT sera pour les myco­
aociologuea celui qu ' est devenu BRAUN- BLANQUET pour l os phytosocio­
logues . Ce sont des principea et une me t hode , mais aussi lee 
pr emieres constructions de l ' edific e de la HYCOSOCIOLOGIE, s cience 
nouvelle , que le Pr ofesseur Fredi DARHIONT nous a l cgueee. A 
d ' autres de continuer . 

LES CHMIPIGNONS, par Oberto TOSCO et Annalaura FANELLI. 
Collection Speciale Leo Sciences , 80 p . , 32 figs . , 126 phoin!S 
coul. , it0 broche , 1974. Ed . lsti tuto Geografi co de Agostini , 
Novara , Italia & Ed. Grange Bateli ere , 10 rue Chaudat , Pari s . 
Prix FF 12 . oo. 

Il s ' agit de la reimpression de l ' ouvrage deja paru sous le 
titre 1A CUEILLETTE DES CHAMPIGNONS , volume 2 de l a collection 
" Documentai res en couleurs" chez Orange Bateliere , en 1969 , en 
version fran~aise de l ' cdition italienne de 1968. 

Lee auteurs , mycologues du Bur eau Sanitair·e de Turin , illus ­
tren t 112 champignons comestibles et veneneux , parmi los plus 
commune ma i s que tout amateur doit conna~tre . Les photographies , 
souvent en pleine page , sont do tres bonne qualite , meme s i les 
champi gnons ne sont pas toujours photographies en pl ace . Le texte 
est bref et clair ; la nomenclature latine est t r aditionnelle . 
Cet album est un cadeau o offrir , oussi agrcable qu•utile . 

CIUPERCI PYRENOMYCETES- SPliAERIALES DI N ROMitNIA , par C. SANDO­
VILLE, 409 p . , 75 f i gs . , 1971 . Edi tura Academiei Republicii 
Socialiste Romania , Stt· . Gutenberg }bis, Bucarest 6, Romania . 
Prix Lei 28. oo. 

Li ste descri ptive de 620 especes de l ' ordre des " Sphaeri a les " 
de Roumani e . L1ordre est compris au sens de Clements & Shear (19}1). 
Seules les familles Sphaeriaceae , Hypocreaceae et Lophiostomataceae 
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son t invcntoriecs. La cle des genres proposec oat l a t r aduction de 
cel lo de Cl ements & Shear . L' a uteur n ' i gnore cependant pas l' exis ­
tance des oystcmeo modornco do classification doo Ascomyce t es, 
di stinguant l ea uni tuni quca des bit uniquoa, mai a no lea accepto ~ 
Sa taxonomic est t r aditi onncl le. I l r ohabili t o m8mc Sphaor olla Fr. 
(1849 ) , i nvoquant sa priori te sur Mycos phaer olla J oh ., alors quo 
co nom est homonymo do Sohaorcl l a Sommer ! . (1824 , = Pr ot ococcus 
Agdh . ) . I l y etabl it 7 combina i sons nouvelles. L' a u tour d~crit­
a ussi 5 ospecos et 1 variate nouvel les da na l os genres Physal o­
~. Pleosohacruli.la , Didymolla , ~letasphoeria , Leptosphaeria 
ot fai t une nouvelle combi nai son dans Hcr cosoor a . 

SEP'l'ORI OZELE DI N ROMANI A, par E. RADULESCU, A. NEGRU et E. 
DOCEA , 325 p. , 60 figs ., 1973. Edi tur a Acadomi ei Republicii 
Soci aliste Romani a , Str . Gutenber g 3bi s , Bucar est 6 , Rom6nia. 
Prix Lei 21.5o . 

Uno lia t e descriptive de pres de 400 ospec os de Sept oria do 
Roumanic , arrangec suivant l a taxonomi c de l a pl ante- h8 te . 
Conforme a l a tradi t i on de Saccardo , l a di agnose du genre et doo 
ospcccs so base cssenl i cllcment sur l a f orme et l a di mension des 
pycnidc s et de s conidi os , l a septati on des coni di eo et l ea sympt8-
mco de l ' h8 te , mai s ignore compl etoment l os caractercs morpho­
gencti ques de l a conidi ogenese qui s erven t depuis 20 ana 8 l a 
t axonomi c des Sphaeropaidal es. Lc l i vre reat e neanmoins un docu­
ment pour l a flor o myceti quo de Roumani o . 

TilE BI OLOGY OF LI CHENS, par Mason E. HALE. Collection Contem­
por ary Bi ology , 2e od ., 181 p., ill., 1974 . Edward Arnold , 
25 Hill s tr., London Wl X 81.1. Prix .£ 3 . oo . 

Il n ' cst pno etonnan l qu 1 unc i ntr oduc tion do cette qualite 8 
l a biologic des l i chens a i t c t e r api demon t cpuiaee . La r eedi tion a 
per mi a a l ' auteur de mcttrc 0 j our l e tex to our l a base do 52 r e fe ­
J•cnces bibliogr aphi quoa nouvelles e t d ' i nc lur e des aper~us sur l a 
s t r ucture fine et la sociologic des lichono, tou t en r est ant dans 
l os limi tes de la pagination origi nale . 

U1PROVItiG THE DISSEMINATION OF SCI EtiTI FIC AND TECHNICAL I N­
FORMATI ON : A PRACTITIO!lER ' S GUIDE TO ItiNOVATION , pr epar e pa t• 
l e CAPITAL SYSTEMS GROUP HIC. fo r the Office of Science I nfor-­
mation Service , National Science Foundation, U. S. A., 143 p., 
4° , on r eliur e mobile , 1975 . Di s t r i bue par Na t ional Technical 
I nf or mat ion Service , 5285 Por t Royal Road , Springfi eld , VA 
22161 , U. S. A. Pr i x US ~ 10 . 25 ou on mic r ofiches 3 . 75. 

Cotto publication ne trai te pas de mycologic mais de technique 
dcdiffuoion . c •est un guide a rec ommandor n t ous l ea i nter esses 
et lea responsabl ea de la diffus i on de l ' informali on sc i onti f i que . 
Son but est de proposer , dans ou endehor s des systcmes tradi.tionnels 
d ' edi t i on , l os i dees nouvelles s uacepti bl es d ' encour ager l a 
diffusi on l a pl us r apide , l a pl us l arge ot l a plus economi que 
de ! ' i n formati on sc~en tifique ot de stimul er l ' etudc ct 1 1 cssa i 
do moyens nouveaux. Par exompl o , l a premiere des cen t innovat ions 
propose os llS t l o " m•u>uscri t <\ ' auteur pr8 t n l a r opr oduc tion" . 
Ce proc ede - qui ~ etc adopte par HYCOTAXON - est do pl us en plus 
uti l i se • Lee Rv~ntaees ot l os inco~venients de chaque i nnova t i on 
sont i mpa.rtialloment ox poe"s e t dis cu t es afin do per met tre fl. chacun 
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de pr endr e posi t ion et , s 'il le veut , d ' appliquer les conseila qui 
sont donnas . 

C' est la bot tea aux idees , a laquelle d 1ailleurs le lecteur 
est invite a contribuer en communiquant sea proprea idees et expe ­
riences bonnes ct mauvaises . En effct l ea editeura proje ent de 
con t inuer la publication du Gui de par des addi t ions r egulieres . 

LICHENS, par Annie Lorrain SMI TH , Cambri dge Universi ty Press, 
1921 , xxviii + 464 p., 135 figs . 1 rCimprime par The Richmond 
Publishing Co ., Ri cr.mond , Surrey , England, a vec i ntoducti on 
et index par D. HA'IIKS't/ORTH , 1975. Prix.£ 11 . 5o . 

Cette rei mpreasion du livre de Annie Lorrain SMITH , l e 
meilleur livre de l ' epoque sur la lichenologi e 1 est bi envenue . 
Le l ivre comprond une histoire de l a lichenologie (20 p. ), un tex­
te trea complct pour l ' epoque sur l ' anatomie et l a biologie des li­
chens (280 p.) , un expose uni que des famillea et genres de lichens 
du monde entier (37 p. ) et enfi n un esaai sur l 1 ecol ogie et l a so­
ciologic des l ichens (40 p.) . Dans une introduction , D. HllWKSWORTJI 
r apelle l a vie de l ' auteur et propose une lis te de la litterature 
r ecente qui compl etera l ' ouvrage et une liste des noms corriges 
de lichens . 

THE FILAMENTOUS FUNGI. VOL. I . INDUSTRIAL HYCOLOGY , edi t e par 
John E. SMITH et David R. BERRY , 340 p., i l l. , relie toile , 
19?5. Edward Arnol d Publ., 25 Hill atr.,London WlX 8 LL. 
Prix o£ 12 . 5o. 

Il y a ? ana sor tai t chez Arnold l a sixiemo et dornierc 
edition de AN INTRODUCTION TO INDUSTRIAL HYCOLOGY par G. SMITH . 
Cet ouvragc introductif a a i de ot aidera encore de nombreux onaoi­
gnanta, chercheurs et industriels a ae familiariser avec lea cham­
pi gnons d ' impot·tance indua trielle et lee techniques de leur etude . 

Aujourd ' hui se fait sentir le beaoin d ' un ou,nrage plus comple t 
sur les connaiasances actuelles en la matiere . Le fait que des 
ouvragea r ccenta (non c ites) on etc consacres aux levur es et a 
l eurs activites biologi ques , alors que los champignons filamenteux, 
selon lea auteurs , ont ete delaisses , est l a r a i son pour laquello 
l es auteurs on t limites l our entreprise aux seula champignona 
filamen t eux. 

Le Volume I , inti tulc INDUSTRIAL MYCOLOGY , est uno revue en 
16 chapitrea de differents auteurs du r8le des champignons fila ­
menteU>: dans l ' industrie biologique et al imentaire . Cela va de 1 ' 
ecol ogic du developpement , la cinetiquc do la croiaoance , la for­
mation de biomasse et les activitcs do fermenta t ion aux mul tiples 
productions de metabolites secondaires , d ' antibiotiques, d ' acides 
organiques , d ' enzymes , de substances organoleptiques, de substances 
pharmaccutiquca , de proteincs et m~me aux productions alimontaires 
comme tellea , a l iments fcrmentca a l ' orientale et champignons com­
mestibles . Il aborde aussi la biodCteriorulion des muteriaux , la 
biodegr ada tion des dcchcts et la formation de mycotoxincs dono lea 
aliments . 

L' ouvrage est bien edite : on y reconnat t l a qualite des edi ­
tions Arnold . Le style des auteurs est clair, concia, scientifiquc 
et didactique a la foi s . Certains chapitres aont remarquablement 
informateurs. Par contre , d ' autres rest ont brefs ou superficiels . 
On ne trouve pas , par ex ., r efer ence a l ' ouvrage claasique de Cl . 
Horeau sur lea Hycotoxines . Le chapitre sur la biodeterioration 
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n ' est documente que de 25 references tres generales. 
La coupuro champignons filamenteux/levures canme l 'en:lusion 

de cellea- ci dana le but de l imiter le programme est discutable el 
sans doute regrettable . Elle nous enlevera le benefice de la com­
paraison de l ' activito des una et des autres. o •autre part , a con­
aide r er le programme qui couvrira l a bioaynt heac et le mc tabolisme 
(vol . 2 ) , 1a s tructure cellulaire , l ' e cologie , l a genctique et l a 
taxonomic des champignons fi l amonteux , on se demande a quel point 
ce trai t o fara- t-il double emploi avec d ' autres , THE E'Utl::ii p . ex., 
tout en restant ampute d ' uno partie difficilement dissociable de 
la mycologi c indua trielle , lea levurea . 

Neanmoins , par tout ce qu ' il. noua offre dans son premiet" 
volume, cet ouvr age est deja d ' un gr and inter8t et d ' une utilite 
certaine. 

MYCOGENE'l'ICS , AN INTRODUCTION TO THE GENERAL GENE'l'ICS OF 
FUNGI , pa.r J . H. BURNETT, 375 p. , ill., relic , 1975. John 
'lliley & Sons , Baffi na Lane , Chichester, Sussex P019 lUD, 
England. Prix~ 27. 5o. 

Constatant que " beaucoup de mycologues , de phytopathologues 
et d ' util i sa teura industrials des champignons ont une connaissance 
limitee de l a genetique des champignona ..• et que beaucoup de ge­
ne ticiens i gnorant les ressources que l eur of fron t lea champigmns" 
l ' auteur nous pr esentc ce livt-e oomme une "introduction" ou il 
"decrit l a gime tique des champignona en insistan t sur lea l a cunas 
et lea problemas des connaissances actuelles plut8t que s ur l e 
detail des dernieres decouvertes" • 

. Le livre se divise en 4 parties . La premi ere partie , 1 1 In t ro­
duction , i ni tio le geneticien a la mycologic (Fungi as organi sms 
for genetic s tudies) . La seconde partie (125 p. ) resume lea 
donne es de la gcnctique formelle des champignons (genetic markero ; 
meiotic , mitotic , karyotic and somatic recombination , segt-egation 
and linkage ; quatitative inher itance) . La troisieme partie (80 p. ) 
concerne l a gcnot i quc des populations (variation, muta tion , ma­
ting systems , natural selection , genetic polymorphi sm , stabi lity , 
isolation mechanisms) . La quatrieme partie (85 p.) c onsidero leo 
domaines ou s •utilise l a genetiquc des champi gnons (industry , 
plant pathology, genetical r esearch) . 

Le gene ticien averti trouvern dans ce livre un support e ton­
nant a l ' orientation de sea recherches dans des voies mycol ogi ques. 
Mais l ' auteur n ' aura touche que l a moitio de son audience. En 
effc t l e gcneticien es t bien int roduit a la mycologic , mais le 
mycologue ser a dequ de ne pas 1 1 3tre a la genctique au cours de 
l'introduction , car de l a seconde partie a la f in du l ivr e , le 
style ot l e vocabulaire esoterique , pr opre a la genetique , s era 
totalement hermeti que a sa comprehens i on. "Complementation" , 
"protroph i c phenotype11 , 11homomixis" , " diaphoromixis" , " inte rchange 
suppr essor", " s uper- s uppressor" , e tc . sont autant d ' enigmes pour 
l e non- ini tie . Il aut fallu dans l a premiere partie un chapitre 
destine au mycologue , inti t ul e "Fundamentals of genetics , as 
applied to t he fungi 11

• 

BIODEGRADATION ET BUMIFICATION , RAPPORT OU Ier COLLOQUE INTEh­
NATIONAL, NANCY , 1974 , edite par Gerard KILBERTUS, Otto REI­
SINGER , Andre ~IOURET et J . A. CANCELA DA FONSECA , 496 p ., 1975. 
Ed . Pierron , 57206 Sarreguemines , France . Prix FF 130. oo. 
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Bien que ! ' intention des organisateurs ct nit de sc limiter a 
l a r elation organismos biodegr adants/formation de l ' humus , l e titre 
du Sympos ium a ouvert l a porte a un eventail tres l arge de commu­
nications. Ce fa it ot 1 1absonco dc r egroupomcnt des articles par 
sujet engendrent chez lo lecteur une i mpr essi on d ' hetcrogeneite 
et de desordre . 

Nombreux sent les articles devant inter esser l es ecologi stes , 
lea microbiologistes et biochimist es du sol . Pour sa par t , l o 
mycologuc trouvera sati s faction dans los etudes de la mycoflore 
de l a liti cire forcsticire ( J . C. FRANCKLAND) , de litier e fraiche de 
Populus tremuloides (S. VISSER & D. PARKINSON) , de grains d ' or ge 
(A . E. APINI S) 1 de Phragmites communis (A . E. APINIS & H. K. TALIGOO­
LA) , de feuilles d ' Ul ex europaea (R. tl . STRINGER) , d 1aiguilles de 
Pinus sylvestris ar:ro5ees ou non d ' uroe (P. F. LEHHAH) et enfin •.• 
~ mycoflore de l ' ambr c ( J . NICOT) . Trois articles traitont en­
core de la degrada tion de l a cellulose et de la lignine par l ea 
champignons saprophytes (H . J . HUDSON), par Dr echslera s orokiniana 
(G . T. COLE) et par Armillariella mcllea (K. RYKOWSKI ) . 

COELOWiCETES V. CORYNEUI.J, par B. C. SUTTON , C. H. I. Nycologi ­
cal Papers, no . 138, 224 p., 84 figs ., 2 pl s ., 1975. Common­
wealth Agricultural Bureaux , Farnham Royal , Slough SL2 3BN , 
England . Prix .I' 6 . oo. 

Le genr e Coryneum a vec ses 182 taxa decri ts est entierement 
revu. 20 taxa seulement s ont r etenus , dent 3 nouvelles especes, 1 
nouvelle varie t e e t 3 r ecombinai,sons . 116 noms son t exclus de Co­
ryneum, r eduit s en synonymic ou recombines dans Apocoryneum, gen­
re nouveau , ou l ea genres Seimatosnorium, Seiridium, Stigmina, 
Colletogloeum, Sti lbospora ct 28 autres encore . 45 autres taxa , 
en l ' absence de type , sont cxclus s ur l a base des descriptions . 

Les caracte r es conidiens s uffisent , dans Coryneum, a la dia­
gnose des 20 especes et variete e t sent le pl us s ouvent lea soul s 
figures . Le lecteur aura i t certainement apprecie des illustrations 
plus completes de chaque espec e , incluant auaai los conidiophores 
et acervuli , comme los boones illustrations de beaucoup d 1 especes 
a exclure , telles Seimatosporium oezizoides ou Stilbos pora pista­
ciae. Cette monogr aphi e du genre Coryn eum est certainement l a 
bienvenue , apr es 150 annees de con fus ion . 

ANTHOSTOHELLA SACC. ( PART I), par Sheila M. FRANCIS , C. M. I. 
~lycological Pa per s , no . 1}9 1 97 p . , 29 figs., 1975. Common­
wealth Agricultural Bureaux , Farnham Royal , Slough SL2 3BN, 
England. Prix .£ 3 . oo . 

Premiere partie d ' une revis i on des An thostomella, limite e a u.x 
especes d ' Europe s ur coniferes et pla ntes herbacoes . L ' auteur re ­
jette l a lectotypificati on f autive du genre par Clements & Shear 
mais aussi celle de Eriksson (A . limit ata) on raison de l ' absence 
de materiel type e t d ' un doute- taxonomi que ; ol le chois i t A. tomi ­
coides comme lectotype . Harinia , Hyconees i a , Phaeoohomatosoora­
sont synonymes , de m6me que Paranthostomella Speg. aprcs le rejet 
- peut- 3tre dis cutable - du l ectotype de von llohncl qui en faisait 
un genre distinct . 32 taxa sent <iecrits , dent 2 nouvelles especes 
et 2 r ecombinaisons; 2 genres et 30 especes sont exclues ou 
consider ees comme douteuses . 
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THE PYRENOMYCETOUS FUNGI , par Lewis E. WEHMEYER , Mycologia 
Memoir no . 6 , 250 p . , relie , 19?5. The Uew York Botanical 
Gorden , The l·lycological Society of America , J . Cramer ed., 
D-3301 Lehre , Allemagne. Prix OM 80.- 1 ~lSA members : US ~ 20.-

Derniere ouvre de l 1auteu.r , que l o Dr . Richn1·d T. Hanlin a 
soignesement prepar e a la publication et qui couronne unc vic 
consacree aux ascomycetes par un nouvel c ssai de systematique des 
Pyrenomycetes. 

L ' auteur a recherche un compromis susceptibl e de conciliar 
lee options taxonomiquea modernes . Sa classification des Asco­
mycetes et la place des Pyrenomycetes se res ument comma suit . 
Deux sous- class es , les Protoascomycctes (Endomycetales , Hemiasca ­
les et Taphrinales) et les Carpoascomycetes qu ' il subdivise en 
Di scomyce tes (qu ' il ne traite pas) et ~·renomycetes . Ce sont 
ceux- ci qu ' il subdivise en Loculoascomycctcs (bitunicatae : Micro­
thyri a.les , llysteri ales , Dothideal.es , Pl eosporales) e t en 
Euascomycetcs ( uni tunica·tae : Plcotascales , Helanosporalea , Xyl a ­
riales , Allantosphaeriales , Di aporthales 1 Hypocreales , Laboulbe­
niales , Clavicipetales , Erysiphal.es et Sphaeriales ) . Dans chaquo 
ordrc , famillcs et genres sont donnees a vec cles, caracteres , 
affinites et r ef erences bibliographi ques . 

M8mc s i l ' arrangemen t taxonomique peut ne pas trouver l ' agrc­
ment gene~·al , ce travail restera cependant un heureux ossai de 
synthese , un manuel di dacti que tres utile et une bonne sourc e 
d ' information . 

ICOtiES MICROFUNGORU:1 A HATSUSHIHA LECTORUH , par Ta.kashi 
M.\TSUSIIHIA1 209 p., 415 pls. , 19?5. Edi te par l ' auteur , 
l~atsush:ilma Fungus Collecti on , 601 1 ~likage Corporouso, lt8 
Tenji nyama , Nishihirano, Hikage- cho , Higashinada- ku , Kobe 
City , Japan 658. Prix non i ndique . 

A pres un premier ouvrage de 1 1 auteur , ~llCROFUNGI OF THE SOLO­
MON I SLANDS AND PAPUA- HEW GUINEA (1971) 1 recense dans HYCOTAXON , 
1 :64 , 197h , en voici un second e t de la meme haute qualite . 

Le texte c ompr end la descr i ption , san s commenta ire , do 655 
microfungi 1 en provenance du Japon et de l ' Alas ka , r ecoltcs et 
isolee en culture pure par 1 1autcur : 5?7 Deuteromycetes (dont 170 
especes nouvelles et 1? r ccombi naisons) , 65 Ascomycetes (don t 2 
nouveaux) et 13 Phycomycetes (~lucorales ) . Sept genres nouveaux 
d ' Hyphomycetes sont decritz : Beauveri phora , Biflagellospora , 
Calcei euora , Hval osynnema , Laooodochium , Phialoarth.robotryum et 
Triramul.i spor a . 

Les esp~ces sont di s posces par ordre alphabeti que dane l eur 
olasse . •routes sont illuetrees , eaur 8 qui ne le aont pas et 1 5 
qui l ' ont c t e en 1971 par l ' auteur . Si la recherche d ' une descrip­
t ion d ' es pece est aisee , celle de son illustr ation ne l ' os t pas. 
La dispos ition compacta des figures de plusieurs especes pat• 
pl anche , sans legende sur l es pl a nches (celles- l a e t ant groupeee 
dans une liete de 19 pages) ot l ' ordrc taxonomiquo des planchcs 
different de celui des des criptions rendent l ' usage des planches 
tres malaise . Mai s co defaut est purement edi torial . 

L ' auteur fait preuve d ' une parfaite ma t trise de sa technique 
mycologi que . Sea illustrat ions sont surprenantcs par leur quali te . 
Pour r ealiser sea microphotogr aphies , l ' auteur a di spose conidio­
phorea et conidies sur un mince film d ' agar par micromanipulati on ! 
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L' abondance des eapeces nouvelles oat aussi etonnante . On doit 
r ecorulai tro a la fois leo connai.ssancea mycologiques ctendues de 
l ' auteur et sa prudence 8 dcnommer sea trouvailles1 puisque 70 des 
655 ospeces decritcs r eatent sans nom. On se plai rait alors a ima ­
giner loa t err oa oxplorcoa par l ' auteur comme autant de paradi s 
pour le mycologue . C' est possible , mai s nous croyons surtout dans 
l a perspicacite du mycologue . 

Tel cat cot ouvrage qui , comme lc pr e cedent , est un temoigna­
ge de la valeur de son auteur ct uo document mycologique dont on 
ne pourra so passer dans l ' etude des micromycetes. 

FUNGI OF INDIA. SUPPLEMENT TO THE LIST OF INDIAtl FUHGI , 1962 -
1972 , Par K. G. HUKERJI ct R. C. JUNEJA , vi+ 224 p., 1 ca1·te 
relic , 4° , 1975 (date indiquee sur la couverture mobile ; le 
livre est non date , maia sa pr eface datee du 24 decembrel 974) 
Emkay Publications , B- 19 East Krishma Nagar Extension , 
Delhi 110051 , India. Prix US ~ 15 . oo, UK ~ 6 . oo. 

Cette liste est l e cinqui eme suppl ementa la liate TH E FUNGI 
OF INDIA do E. J . Butler et O. R. Bisby (jusqu ' a 1930) aprcs los 
quatre premier supplements par B. B. Mundkur (1931- 1938 ) , K. 
Ramakr ishnan et C. V. Subramanian (1938- 1951) , C. V. Subr amanian 
et K. Ramakrishnan (1952- 1956) et R. N. Tandon et s. Chandra(l957-
1962 ) . Ce cinquieme supplement r eper torie 3435 noms d ' especes 
publics de 1962 a 1972 . 

Il eat heureux que cet index des champignona de l ' Inde aoi t 
ninsi continue gr&ce au dynamiamc des mycologuea indicns . On re­
gretters peut - 3tre qu ' i ls n ' ont pas groupes lea genres par classe 
comme dana lea volumes precedents. Cette disposition eut aide la 
r echerche des champignons d ' une m8me clasae et la comparaison 
avec las volumes precedents , sans compter l ' epargne de quelques 
900 lignes typographiques. 

FUNGI . BASIDI OMYCETES . BOLETALES (Grzyby . Podstawczaki , 
BorowikO<Ic) , par Alina SKIRGIELLO , 1960, version revisee 197 5 
traduite du polonais en anglais par A. Radziwi1l , 132 p. , 51 
figs. , 30 pls. cola ., toile , Warsaw , 1975. Diatribue par 
U. S. Department of Commerce , National Technical Information 
Service, Springfield , Virginia 22161, USA (Document TT- 54039) . 
Prix non indique . 

Aprea la paru t i on des traductions des volumes 2 et 3 do l a 
meme aeri e polonaise FUNGI (Grzyby), qui tra itaient des Polypores 
e t familles voisines par Stanisl as Domanski , il eat agr cablc do 
presenter l a t1·aduc tion d ' une version corrigce du premier volume . 
La qualite de l ' cdi t i on est excellente . L ' ouvrage est de niveau 
scientifique ct l ' amateur y est introduit par un chapitre preli­
minaire et aide d 1 un lexique tcr minologique . 

L' auteur dccrit 52 especes et 26 variates et formes existant 
en Pologne , 5 autres probables et 5 encore mai s douteuses . Ella 
cre e 18 combinaisons nouvelles de fo rmes et varietes dans Bol etus 
rubellus , B. edulis , Loccinum surantiacum eL L. scabrum. 

L ' ouvr ageest"rehauase de tres belles aqua relles depeignant 
35 eapeces et 12 vari c tea . 

Deux ' lapaus ' de nomenclature ontctc trouves: Bol etus rubellus 
"var . vers icolor" (p. 73 ) doit sana doute se lire "var. rubellus" 
et Leccinum acabrum "f. rotundifoliac" sans doute se l i re 
"f . rotundifoliae ( Si ng.) comb. nov ." (p. 94 ) . 
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LES CHAMPIGNONS COHESTI BLES ET VENENEUX, par t Andre MAUBLANC 
6e edition revue par G. VIENNOT- BOURGIN (1971) , Encyclopedia 
pratique du Natural iste , vol . 22 : TOME I. TEXTE GE!IERAL, vi 
+ 305 p., vol. 23 : TO~IE II. ATLAS, 279 p. , 226 pls. cola ., 
16° 1 toile , 2e tirage date " 1974" (sorti le 17 septembre 
1975) . Ed. Lechevalier , 19 rue Augereau , 75007 Pari s . 
Prix FF 150 . oo . 

Le "HAUBLANC" est certainemen t l 1 ouvrage sur l ea champignons 
l e plus vendu a travers l e monde , puisquc , a l ' cpuisement du pre­
sent tirage 1975 prevu pour oet ete 1976, 100. 000 exemplaires au­
rent ete vendus depui s l a premi ere edition. Lea quatre premieres 
editions parurent en 1921 , 1926- 27 , 1939 et 1952 sous la r esponsa­
bilite de l ' auteur et avec l es deux titres CHAHPIGNONS DE FRANCE 
en couverture ct LES CHAHPIGNONS COMESTIBLES ET VENENEUX en page 
de t3te . c •est le second titre qui fut soul rotenu pour l a 5e e­
dition revue par G. VIENNOT- BOURGI N en 1959 . La 6e edi t ion ne di f ­
fere de la precedente que par l ' addition de la description et des 
aquarelles de deu.x especes veneneuses mortel les. 

Ce qui a gar ant i a l 1 ouvr age un tel succes , c •est d ' abord l a 
clarte et la precision des cles et des descri ptions inclua n t aussi 
des caracteres mi croscopiques et des commentaires taxonomiques , 
mais aussi l ' excellente qualite des planches en couleurs represen­
tant avec grande vera.cite les :formes et couleurs l es plus car actc­
ris tiques des champi gnons et de l eurs spores. 177 des 2 26 pl anches 
sont l ea aquarellea original es de Juliette Boull y qui , au nombre 
de 185, ont i~lustre l ' ouvrage depuis sa 2e edition . Trois d ' entt·e 
elles representant l ea Amanites b lanches ont malheureusomen t etc 
r emplacees par des photographies en blanc- noir ; de m~me cinq autrea 
ont ate s ubsti tuees par des aquarel les recentes . 7 aquarelles sent 
de P. Konrad (non cite dans cette edition) , 3C sent de F. Porche t 
(depuis la 3e edition) et ll, plus recentes et d ' une au tre qualitc , 
de A. Bertaux et H. Essette . L1 editeur a cherche a maintenir 1 ' 
exactitude des couleurs at y a assez souvent r eussi . 

La revision du texte , lora de l a 5o edition en 19591 a ossen ­
tiellement porte sur la nomencla ·ture : 35 noms des 321 especes 
ont alors ete mi s a jour , lea autres r estant inchanges depuis lea 
premieres edi t ions de 1921 , 1926 ou 1939 . Si l ' on sait que plus de 
80 autres noms devraient encore ~tre revises pour s •accorder avec 
la taxonomic moderne , on verra combien la nomenclature de ce livre 
est r esteo tradi tionnelle . Ce ne serait encor e qu ' un demi mal. Mais 
plus de 220 citations d ' auteura des especes illuatrees et l'ort ho­
graphe d ' une dizaine d ' epithetes (sans compter encore les nombrcux 
synonymes et autr es especes citees dans le texte) sent i ncorrectes . 
Ceci est d 1autant plus r egrettable que ce livre si attrayant est , 
du fait de sa grande diffusion , un moyen inestimable de formation 
a cet te science en progres constant qu ' est la mycologi c . D' a illeurs 
c e s erait se t rem per que de croire le mycologue amateur ou dobutant 
r ebute par l a modi ficat i on du nom des champignons; surtout s ' il est 
aide d 1 une synonymic correcte lui r appelant 1 1ancienne denomination 
son desir d ' ajuster toujours sea connaisssnces lui rera vite sur­
mentor l a difCi culte . On voudrait esperer que lora du t irage pro­
chain de ce livre , lea noma adoptes scien t correctement cites et 
qu ' une liste de cor r espondance avec la nomenclature d ' au jourd 1 hui 
puisse y 8tre ajoutee. Co serait donner a l ' ouvrage l a qualite 
acientifique qu'il merite et que le lecteur en attend. 
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DIE TERRESTRISCHEN STACHELPILZE EUROPAS. THE TERRESTRIAL 
HYDNUMS OF EUROPE, par R. A. MAAS GEESTERANUS. Verhandel ingen 
der Koninklijke r~ederlandse Akademie van Wetenschappen I Afd. 
Natuu.rkunde , 2e aerie , vol. 65 , 126 p. , 58 f igs . , 110 pls . 
(aquarelles par J . H. VAN OS et R. A. MAAS GEESTERANUS) , bro­
che , 1975. North Holland Publishing Co., Amsterdam, Prix 
on 85. oo. 
Cette monographic des Hydnums sti pites ter r i coles d ' Eu.rope 

f ournit l a description de 42 especes d ' Auriscalpium, Banker a , 
Phellodon , Sistostr ema , Hydnum , Bydnellum et Sarcodon , sur l a 
base de l ' etude des types , de releves de terrains et d ' etudea 
anatomiques. 

L' auteur a eu l ' heureuse ide e de presenter la parti e taxono­
mique de l ' ouvr age ainsi que lea cles d ' identification dans les 
deux langues allemande et anglaise , afin d ' a ider le plus gr and 
nombre de lecteurs . 

L' illustration du texte consiste ~-esque exclueivement dans 
des dessins de spores. On n ' y trouver a pas l ' i l l us t r ation des 
structures microacopiques de l ' hymenium et de la chair dont il es t 
parle dans lea c les et lea descriptions . Par contra, on admi r era 
los tree belles aquarelles r epr esentant 40 des espcces decrites . 

Cinq espcces , Hydnellum tardum, H. coalitum , Sarcodon cyrneus, 
~· lenidus et ~· r egalia , sont nouvel l es ; ae m&me, 3 sec tions du 
genr e Hydnellum et une section de Sarcodon . Une espece de Sarcodon 
reate sans nom. 

Par la qualite du t exte et !a beaute de s on illustr ation , c o 
livre , comme le precedent du ml!me auteur , HYDHACEOUS FUNGI I N THE 
EASTERII HORLD, s ' affirme de grande valeur . 

THE BIRO ' S NEST FUIIOI , par Harold J . BRODIE, 200 p., 64 figs. , 
reliA toile , 1975. University of Toronto Press, Toronto, 
Ca.nada H5S 1A6; 53 East Tupper street , Buffa lo, NY 14203, USA. 
Prix US $ 25 . oo. 

Oeuvr e de toute une vie , the BIRO ' S UEST FUNGI est pl us qu ' 
une revision de cinq genres de Nidulariaceae , Clfathus , Cr ucibul um , 
Mycogalia , Ni dula et Nidularia , au total 61 especes et 1 forme 
( dont 11 especea-e t 1 fo r me de l ' auteur) . C' es t une monographi c 
au plein sens du mot , ou l ' auteur s •attache avec autant d' 
ingeniosite que de s cience a preciser la biologic de ces champi ­
gnons et leur mode do croissance , do f ructifi cation e t de disper­
s ion sur la base d ' observations de terrain et d ' ex perimentat i ons 
i nidites s u r cultures de labor atoir e . 

La plupart des especes etudi ees par l ' au teur ontete obtenues 
en culture a partir des basidioepores, malgr 6 la difficulto d ' i n ­
duire l eur ger mination. Le comportement cultural at sexual des 
homocaryons et des dicaryons et la pr oduc t ion de fructifications 
dans des conditi ons contr8lees ont permis ~ l ' a uteur de de finir le 
t ype sexual de 21 especes : tou tes tetrapolaires a l ' excepti on de 2 , 
~!ycogalia denudata , bipolaire hetirothalle et homothalle facultati­
ve ot M. duriaoana homothalle . 

Lt eni gmatique mecanisme de la dispersion des peridioles a pas­
s ionne l 1auteur , a l ' exemple de Tul asne . Par de multiples observa ­
tions et experiences, l ' auteur a demontre qu ' une goutte d ' eau , a 
la vitesse de chute de 4 a 8 m/sec . , est capable d ' e jecter avec 
force lee peridioles hors de la c oupo en brisant la gaine du funi­
culc et liberant l e harpon d ' hyphes adhesives qui termine le cordon 
funiculair e empaquete da ns la gaine . Le harpon s ' accrochera au 
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premier support rencontre et la peridiole retenue par le cordon y 
!'cetera attacheo . Uno merveillc de la nature qu ' il nous est donne 
de decouvrir avec l ' enthousiaSl!le de l ' auteur . 

Lo livre oat excellemment con~u et edite , abonda~ment illus­
tre de dessi ns , de photographies et aussi d ' humour . 

ZUR OKOLOGIE DER PORLINGE. UNTERSUCHUNGEN UBER DIE SPORULA­
TION EINIGER PORLINGE UND DIE Al~ IHNEN GEFUllDENEN Kl\"FERARTEN , 
par Ingo NUSS, 3ibliotheca Mycologi es, vol . 45 , 258 p., 62 
figs ., 36 tab. , broche , 1975. J . Cramer , FL- 9490 Vaduz , 
Liechtenstein. Prix OM 5Q. oo. 

L ' ouvrage comporte deux p8les d ' i nter@t distincts mais rela ­
tifs de l ' ecologi e des Polypores, l ' ecologie de la sporulation ot 
l ' incidence des insectes. 

Par des observations s ur 86 carpophores en place do 2? eapcces 
de Polypores , repetees chaque eemainc durant deux ana , l ' autour 
met en evidence la peri odi ci te saisonniere de la sporulation , l a 
frequence des arriHs de sporulation , la durec de la sporulation 
en rapport avec l a l ongevite et l a vi tesse de croissance des car ­
pophor es , 1 1 influonco des conditions climatiques (humidite relative 
et temper ature de l ' ah·) sur le rythme, lo depart et Ja duree de l a 
sporulation et enfin lea rythme journaliers de liberation des 
spores. Il exami.ne a•;ssi l a relation entre le rythme de la sporu­
lat i on et lea variations dans l a f orme et lea diMensions des basi ­
diospores. Ces observati ons tria nombreuses , pricises et statis­
tiques sont finalement formulees en principes et aboutiasent a une 
classification ccologique deR espices etudieea. En plus de cela 1 

l ' auteur fait une revue fouillee de toutes lea connaissances 
acquises en la matiere . 

Ensui te , l ' aut eur r el ate sea observat ions sur l ' inoidence dee 
coleoptires dans les carpophores , en rel ation avec l ' espece , le 
developpement e t la sporul ation de ceux- oi. 153 especoa appartenan t 
a 28 famillea do coleoptfh•es on t ite rel eveos en un an sur 20 
especes de Pol ypores . Lee Staphylinidae sont lee mi eux r epresentee 
ot Laoti porus sulphurous et Polyporus squamoaus sont l ea plus 
habitbs. L ' auteur ~tudie aussi l a nutriti on dee insectee myco­
phages et son rBlo dans la dissemination des spores. 

Ce livre contribue indiscutablement a l ' avanoement de l' eco­
logie des basidiomyoi tes . Il appor te auF:si d ' interessanies donnees 
s ur la r elation faune- fonge qui dans l ea bi ocenoses joue souvent 
un rBle i mportant . 

'tlOOD- INHABITING FUNGI OF ALDER FOHEST IN NORTH - CENTRAL SCAN­
DINAVIA . I. APHYLLOPHORALES ( 3ASI DIONYCETES) . TAXONOMY , 
ECOLOGY AND DISTRI BUTION , par Ake STRID, Wahlembergia 1 
Scripta Botanies Umensia , Prof . Bengt PETTERSSON edi t ., vol . 
1 , 23? p. , 219 figs ., 19?5. University of Ume~ , Departmen t 
of Ecological Botany , S- 90187 Umea , Sweden . Prix S~x 45. oo , 
US $ lO. oo . 

\MHLE~IBERGIA est un nouveau poriodique publie par l e Departe­
ment de Botanique et d 1 Ecologio de l ' Univereite de Ume8 , paraissant 
a intervale irregulier. Chaque volume consists en une monographi c 
ou plusieurs t ravaux originaux dans lea domainea de l ' ocologie et 
de la botanique systematique. Ce jout·nal , auquel nous souhai tons 
l a bienvenue , a consacre son premier volume 8 l ' ecologie des cham­
pignons. Lee volumes 2 ( 1975) et 3 (19?6) trai tent d I ecol ogie vege­
tal e . Le journal est vendu par volume ou par souscription . 
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Dans co volume , STRID repertorie la f l orc des champignons l i ­
gnic ol es dee ror3ts littoralea et rivf'raines iJ Alnus r;lutinosa et 
A. inc1.111a du !lord ct du Centre de la Suele et de-I'i!Norv~ge . Il 
on analyse a lors l a di s tribut:ion et lea caracteri sti ques ecologi ­
quos. Cinq mille r ecoltes d ' Aphyllophoral es dans une centaine de 
l ocalites ont mis en evidence 286 especes , dont 6 non encore iden­
tifieos . Quatro reoombinaisons sont pro~osees cans Hyoochnicium , 
Phlebia et Systotrom4 . 

THE CORTICIACEAE OF NORTH EUROPE, par John ERIKSSON ot Leif 
RYVARDEN . VO!, I . (texte, cles, glossaire et i nciex) , p. l - 59, 
figs. 1-20 , (en preparation) ; VOL. II . ALEURODISCUS ­
CONFERTOBASIDIUM , p. 60-286 , figs . 21- 110 , ?.4 pls., 1973 ; 
VOL. III. CORONICIUI-l - HYPHODERl-lJ\ , p. 287- 546, figs . 111- 256, 
1975 ; broche . Editions Fungiflora, BlinJ ernvei en 46c , Osl o- 3, 
Norvee-o . ~rix vol . 2 : Nkr 54 . oo , US $ 9 . oo ; vol . 3 : Nkr 70. oo 
US S 12 . oo . 

Lea exceller.ts dessins de John ERJKSSON , accompagnee de nom­
breu.o~ photographios, illustrentun toxtc clair et pr ecis et 
plnoen t cet to flore des Corticiaoea.e du Not'd de 1 1 Europe parmi l es 
mei lleurs ouvrages RUr cette famillo . L' i:ttention de l ' auteur est 
de presen t er , aveo une nomencl ature correcte , de s descriptions 
d ' espece~ permettant leur diagnose . Traite danr, un ordre alphabe­
t i que , chaque genre est decrit et accompagne d ' uno cle des es~eoes . 
Chaque espece ~at abondamment il1ustree . 43 genrPs sont trRites 
dans len volumes II et III ; 3 genres oont nouveaux: Ceraceomeruliu s 
(3 eepecoe) , Coronioiuc (1 oepeco ) ot Fibriciellum (1 espec~ ----
143 "lspeces sont decrites , 9 sont nouvellee et 16 r ecombinees . 

L' entreprise de oetto fl ore , avoo de telles ~u~Jit.ca , eat 
hartlie , mais l ' nuteur la l'eussi t . l'lusieurs volumes sur 1a partie 
taxonomique devront nncore paraS: t r e avant que le premier volume 
ne soi t puhli~ . Un ouvrage qui s ' im~JSe et est a suivrc . 

THE POLY PORACEAE OF liORTH EUROPE. V'1L. I. ALBATRELLUS -
INCRUSTOPORI A, par l .oif RYVARIJEN , 214 p. 1 87 figs ., 1976. 
Edi t i ons Fungifl ora 1 Blindernvoi~n 4~C , Osl o- 3 , Norvege . 
Prix Nkr 75. oo. 

Ce \'01ume est le premi er de deu>: , davant couvrir tous l oe 
champignons poroi des connus de 1 1 aut~ur dans la moitic septentrio­
nale •!e 1 ' Europe 1 y compris 1 ' Ant;leterre t't les Pays- Bas. Au debut 
de ce volume une cl.! des 49 gem·ae a traitor est rlonnee . Ce volume 
decrit 76 especes dans 28 genres de Al batre11ua & Incrustopori o . 
L ' illustration est abondanLe . Comme les autr'!s publicR1.ions de 
Fungi f lora , cette florc est a la portee d~ tous , rlida ct iquc 
et de quali t e . 

All IHDEX OF THE COHHON F'UIIGI OF NORTH AHERICA ( SYNONYHY AND 
COHMON NAMES) , par Orson K. HILLEP. et David F. FARR. Bi bl)o­
theca !1ycologi ca , vol . 44 , 206 p . 1 broche , 1975. J . Cramer 
FL- 9490 Vaduz , liechtenstein . ?rix DH l OO. oo . 

C•est uno tres heureuso initiative de mettre a jour l a nomen­
clature des trente Gui des des Ch~mpisnous los pl us utilises aux 
Eta ts uni s ct au Canada , depuis l o NUSHROOl~S AN!> TIIEl R USE de 
Charles H. Peck (1897) jusqu ' au MiUSH?.OOM POCKET FIELD GUIDE de H. 
E. Bigelow (1974) en pussant par Atkineon , Glisson & Odell , etc . 
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Le livre consiste dans la l iste des noms des 400 es peces publ i ees 
dans ces Guides,aprcs correction conformement a la taxonomic et 
1a nomenclature moderne . Lea noms d ' especes sont disposes par genre 
avec l ' indication des s ynonymcs lea pl us uaites et des noma verna­
culaires anglais . Un index alphabctique des epithetes specifiques 
permet de retrouver l ' cpithcte correcte et son assignation gone ­
rique . 

L' utilite de cet index es t evidente e t sa ncceas ite indiscu­
tablo . Le mycologue amateur ou debutant se rcjouira de le posseder. 
Le specialiate aussi y trouvera un outil precieux, 8 condition de 
savoir que l a r ef erence aux a uteur s profriesiens a ote omise dans 
un certain nombre de cas et que quelques rares erreurs typographi ­
~ues subsistent . 

On no pout que r ecommender l ' usa go do ce livre et , gr&cc a 
lui , l ' adoption d ' une nomenclature moderne et correcte dans la 
publicati on de tout nouveau Guide des Champi gnons pour l ' amateur . 

A MONOGRAPHI C STUDY OF THE GENUS POUZARELLA , A NEW GENUS I N 
THE RHODOPHYLLACEAE, AGARICALES, BASIDIOMYCETES , par S. J . 
MAZZER. Bi bli otheca Mycologica, vol . 46 , 191 p . , 85 figs ., 
broche , 1976 . J . Cramer , FL- 9490 Va duz , Liechtenstein. 
Prix DH 40. oo . 

La r econnaissanc e de l a s ection Induti dans le genre 
Rhodophyl lus par KUhner et Romagneai (1953 ) a cons tituo pou1· 1 ' 
auteur l e point de depart du concept gencrique Pouzar ella Mazzer . 
L ' auteur dcmontre que l ' homogeneite du groupo a 1affirmc dans lea 
a ffin i t es mor phologi ques des especes et se retrouve dans son 
ecol ogic confine e au bois en decom pos ition avance e ou l ' humus qui 
en reaulte , dans des for3ts t r es humides de pl!\ines marecageuses , 
a vegetation mixte do conife r cs et de f cuillus . L' auteur assigne 
au genre Pouzarella 31 es peces , dont 5 nouvelles , qu ' i l classe en 
trois s ections , s ect . Pouza rella (3 copcces) , sect . Versat iles 
(11 e speces) et s ect . Dysthales (17 especes) . 

THE FUNGAL SPORE : FORM AND F'UNCTIOH , edite par Dar ell J . 
WEBER et 'tlilfor d M. HESS , 865 p. , illustr ., r el ie toile , l 976 . 
J ohn Wiley & Sons , Baffins Lane , Chiches t er , Suss ex P019 l UD , 
England . Prix .t 18. 15, US $- 33 . 3o. 

Communications originales pr esentees par 35 chercheurs au 
Second Symposium International sur la Spore fongique qui eut li eu 
a Brigham Young Univers ity , en 1974 . Ce compto- rendu fa it sui te 
a celui du Premier Symposium de Bristol , edite par M. F. Hadel in 
aous le titre THE FUIJGUS SPORE (1966) . Le premi er sympos ium avait 
considere l a morphologic et l a morphogones o des spores . Le second 
etudie l ea varia tions et modifications de forme , de structure e t do 
composition des spores durant l a maturitc , la dorma nce ot l a ger­
mination et etudie lea mecani smes de ces trois etats s uccessifs 
pour mieux comprendre la fonction de l a spore . 

Contenu en bref : la dormance ; inhibiteurs ot activateurs de 
la germination ; metaboli s me des carbohydrates, lipides et prote ­
ines durant la germination ; acidcs nucli iques ot germinati on; chan­
gamont des organelles durant l a germination ; r el a tion forme­
fonction chez les spor es de chaque clasae de champignons des 
Myxomycetes aux Deuteromycitea; spores fossil es. 

On fait transcendo l ' enaemble du livre : 1 1apport i mportant 
de la microscopic electr oni que sur l a s tructure fine de l a spore 
e t la genese de sea paroi s . 



326 

RECENT ADVANCES IN AQUATIC MYCOLOGY , edite par E. B. GARETH 
JONES , 71~9 p., illust., rclH toile , 19?6. PauJ. Elok Science , 
54- 58 Caledonian Road , London !Jl 9RN ; Halsted Press , U. S. A. 
Prix ..( 21.oo , US ~ 49. 5o . 

Oepuis trente ana , l ee champi gnons aquatiques on t beaucoup 
retenu ! ' attention des mycologues ; aujourd ' hui lea ecologistos s ' y 
interessent aussi. Sept Sections du Ier Congr es International de 
Mycologic a Exeter (1971) concernaient l os champignons aquatiques 
marins et d ' oaux douces. La est nee l ' i dce de c e livre . 

Il se divise en 2 secti ons : l ' une traite des champignons ma­
rins , l ' autre des champi gnons d ' eaux douces . Chaque section est 
divisee en deux sous- sectiona: (A) Ascomycetes , Basi di omycetes et 
Oeuteromycctes et (B} Phycomycetes. Dans chaque sous- secti on , le 
l ecteur trouvera plusi eurs chapitres sur l ee caracteres mor pholo­
giques et l ea affinites de ces champignons , un chapitrc sur leur 
structure fine et leur composition , et pl usieurs autres sur leur 
ecologic , l eur physi ol ogi c et leurs activites de pathogeni e et de 
biodegr adati on . 

Une tres l arge i nformation a etc r cunie dans ce volumi neux 
ouvrage , recensee par 27 des meillcurs spccialistes, y compri s lc 
Or. GARETH JONES lui - m3me . Celui - ci , en tant qu 1 editeur , est aussi 
a fel iciter pour l ' attachante conception de l ' ouvrage et l ' harmonie 
de see parties . Son l ivre n ' est pas une pure compi l ati on , mai s une 
syn these de connaissances , ouverte vers des r echerches futures . 

Le livre n ' a pas ete non plus une r evue systematique exhaus­
tive des champignons aquntiques; le taxonomiste y trouvera cepen­
dant des chapitres romarquables s ur les Phycomycetes marins (T. W. 
JOHNSON) , lea Plasmodi ophoromycetes et Oomycetes marins (F. K. 
SPARRO~I) , lea Phycomycetes uniflagelles et leur mili eu (C . E. MI LLER) 
lea l evures oceani ques (J . N. TELL) , la relat ion forme- fonct i on chez 
l es Ascomycetes et Fungi Imperfect! d ' eaux douces (C .T. IHGOLD)et 
les Trichomycetes (R. '-4 . LICHT'dAROT ) . 

Tout mycol ogue souci eux de connattre la vie fongique dans 
l ' eau de no tre pl anete devra ouvrir ce livre . 

ON ~lUCOR CIRCINELLOIDES, HUCOR RACEMOSUS AND RELATED SPECIES , 
par M. A. SCHIPPER. Studies in Mycology , no . 12 , 40 p. , 13 
figs ., 1 pl . , 1976. Centr aalbureau voor Schimmelcultures , 
Baarn , Pays- Bas. Prix Ofl 1 5. oo . 

Aprea ses etudes pr ecedentes des gr oupes hiemalis (1973 ) , 
mucedo et flavus (1975) (voir Mycotaxon 3(3) :486 , 1976 ) , l ' auteur 
analyse cette fois l e grou pe circinelloides (Hucor circinelloides 
a vec 4 formes , ~1 . r amosissi mus , ~~ . bainieri e~zonatus) et l e 
groupe racemosus <!i· racemosus av ec 3 f ormes, !i: plumbous et !:!.· 
fuscus) . 
------Cette revis ion taxonomique est baseesur l ' etude de souches 
vivantes, types et autre~ et leur interfertilite . Les formes de 
Mucor circinel loides , oui otaiont considerees comme especes, sont 
interfertiles, do m3me -los formes de H. r acemosus . Los appar ioments 
de ces deux especes entre elles et avec ~- plumbous n ' engendrent 
que des zygospor es steriles. 

Cette etude demontre clairement la gr ande variabi l itc mor ­
phologique de certaines especes ou de certaines s ouches , en fonction 
de la tempe r ature , de la lumiere et du substrat . Cependant l ' auteur 
arrive a presenter une bonne cle d ' i dentification de ces especes . 
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A MONOGRAPH OF CHALARA AND A.LLIED GENERA , par T. R. NAG RAJ 
et 111 . B. KENDRI CK , 200 p., 61 figs., relie toile , 1975. 
'tli lfri d Laurier Uni versity Pr ess , 1-t'aterl o , Ontario N2L 3C5 , 
Canada. Prix Can S 9 . oo. 

Los auteurs preeentent une revis i on taxonomi que du genre hy­
phomycete Chalara , monomorphi que , auquel ila aeei mil ent l ee deux 
genres pleomorphiques Thiel avi onsi s (syn. Hughesiella et Stilbo­
chalara) et Chalariopsie dont ila cons idcrent lee nome comma eyno­
nymes , de m8me que ceux de Cylindrocephalum ct Excioconidi um. 

Le concept generique Chalara est dee lore considerabl ement 
elargi par l ' entrea de 8 especes di morphi quee produisant , en plus 
des phi aloconi di ee , des coni dies holoblaetiques et thalliques que 
l ee auteurs appellent "chlamydospores" los considerant comme socon­
dairee ou de valeur marginale . Sans vouloir eriger en principe la 
segregation gencriqua des aepecas pleomorphiques sur l a base de 
leur pleomorphisme , on peu t cependant s ' i nterroger sur l a signifi­
cation de ce pleomor phi sme et des caracteres culturaux particuliers 
de c ee eepeces du point de vue de l ' affin~te de ces especes avec 
la r eate du genre . 

L1 opti on nomenclaturale des a uteurs est i nter essante a consi­
der er en face des pr oblemas d 1 i nter pr etation de l ' articla 59 du 
Code International de Nomanclatut· e • Sal on cet article , comme on 
sait , l ' application de l ' epitheto speci fique at du nom gener i que 
est , chez lee champignons i mparfai ts , l i mit ee a la seul e forme 
imparfai te . S1 il y a plusi eur s for mes iloparfait~s chez l e m~me 
champi gnon , l a question est de savoir s i le nom gencr ique ct l ' c­
pithete specifiquc auront uno applicat ion globala (commc en toute 
bonne nomenclature botanique) couvrant done toutes lee formes coni­
diennes aesocieee , ou s ' ils auront une applicat ion particuli ere , 
ne couvrant qu ' une eeul e forme conidienno ou part ie anatomi que du 
champignon , ou enfin l ' epi thete speci f i que aura- t - alle une appli­
cation globale a l ' espece tandis que le nom generique n ' aurait 
qu ' une portee anatomiquo c ' cet - a - diro qu ' il n ' indiquerait que 1 1 

appartena nce de l ' ospece a un groupe anatomique? La subsisto lo 
doute . Mais deja trois systemes nomencl atur aux peuvent se conoevoir 
et ont dojt'l etc appliques de mani ere plus ou moine evidente dans 
la l i tterature sur les Fungi Imperfec ti . 

Dana l e pres en t tra vail, l ' option des auteurs n ' os t pas suf­
fisamcnt oxplicitee; des doutes s ubsis tent . Il sembl e que l eur 
in t en tion es t d ' adopter une nomenclature " botanique" de l ' article 
59 du Code, puis qu ' il rcjatte comme inadmiss ible une nomencl ature 
purement anatomi que et critique le systeme intermedi aira anatomico­
botanique parce qu ' il lais sorait place a "a multipli city of 
sta te- generic na me s " pour designer les formes conidi ennes alors que 
" tho fungus in i ts enti rety is 'o'li thout a name" . 

Sur le pl an generi que , si ! ' inclus ion des genres Chalarops i s 
et Thiel avi opsi s , pl oomol·phiquco . dana l e gon.re Chalara , monomox·­
phique , peut @t rc interprete comme l ' adopt ion d ' un concept " bota­
niquo" du genre Chalara , t ypifie par une espece imparfai t e plut8t 
que par uno forme conidienne , on ne comprend pas al ors pourquoi 
l es auteurs nomment la forme phiali dique " Chalara state'' et l a de­
signent comme "lectostate" de Chalarops i s et Thialavi opsis •·endan t 
ainsi le concept de ces deux genres monomorphique pour los placer 
en synonymic du genre monomorphique Cbalara . C' es t la uno procedure 
de t raitement des genres pl eomorphiques ca racterist ique d ' un sys­
teme•anatomique" de nomencla ture . 
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Surle plan specifique , l ' opti on des auteur s res t ent ambigue . 
Puisque dans un s ys tcmc "botani quc" de nomenclature des champi gnons 
imparfaits , lea cpi thctes specifiques doivont s ' appliqucr a toute 
la phase imparfa ite du champignon et l ' epi thct o cor recte choisie 
selon sa priorite , independamment de ln forme conidienne ou hyphale 
particuliere qui la ty pifie , on s ' attendait a ce que lea auteurs , 
s ' ils adopten~ un sys t eme " botani que" au niveau de l ' espeoe , 
appliqucnt ce principe aux epithetes d ' especes pleomor phi ques de 
Chalara . Malheur eusement , seuls deux des quatre noms specifiques 
appliques a des especes pl eomorphiques dans Chalar a sont correo 
Chalara thiel a vioi des et C. ovoidea , los autres n ' etant pas en 
accord avec un syst cme " botanique" o.u nivcau de l ' cspece . En effet 
Chal a r a oaradoxa est incorrect , puisquc deux epi t hetes synchrones 
priori taires, Cyli ndrium intermi x tum McAl pine et Coniosporium 
r a dicioola McAl pine , son t disponibles , quoiqu ' ellcs aient ~ tb 
typifiP.es par une seule fo r me conidienne . De mSme l ' opi thete de 
Torula basicola Berk . & Br . ne deva i t pas ~tre ecarle e parce que 
typifiee par la seul e forme conidienne thallique ot 8t r c remplacoe 
par une nouvelle epithcte , Chal ara el egans , basee sur un nouveau 
type por teur de la forme phialidiquc et publiee comme " espcce" 
nouvelle . Puisquc dans ces deux <:a:a , il cat r efuse aux epithetes 
donnees a des formes d ' une meme e spece l e droit de s ' appliquor u 
l ' ent i crete de l ' eapecc i mparfai te , il faut rcconna! t rc que l os 
auteurs appl i quont un systome "anatomi que" de nomenclat ure ou 
l ' espece peut avoir autant de noms que de formes i mparfa i t es . 
Si l ' intenti on des auteurs est d 1 appliquer un systemc "botani que" , 
le nom Chal ar a elegans Nag Raj & Kendrick est ~ sunerfl uum. 

l!uit especes d ' Ascomycctes ont une phase imparfaitc Chalara, 
sept Ceratocystia , £• a utogr n pha , £• adiposa , £· coer ules cens , £• 
fagacearum , £· moniliformi s , £· paradoxa , £. radicic~la , et 1 ' 
espilce Cryp tondoxyla hyponhloia . Cette phase imparfaite est citee 
comma " Chal a r a s tate of .. . " e t aucune epithete, m8mc si ollc est 
disponi ble ( p. ex. £. punctulata consider~ commc synon~~e ) , n ' est 
appliquee a cos phases imparfaites. Hnia dans los troi s cas de 
Cera tocys tis c oerul escens , C. f agncoarum et £· paradoxa, l es 
a uteur s renvoien t a des especes i mparfaites qu ' ils d~nommcnt ot 
numcrotent separ cment , r es pectivemen t Chalara ungeri , £. quercina 
et £. paradoxa . Ils ex primen t le doute qui subsi sto sur la connec ­
tion de Chalara ungori avec Cer atocys tis coerulescens , mai s se 
taisent sur lea deux autr es cas . Serai t - ce dire que l a connection 
entre ces autres especea seraiont aussi douteuse? 

Le genr e Chal a ra , t el que r evu par los auteurs , compr end 
70 es peces , desquelles l a contr ibution des auteurs est 27 cspeces 
nouvelles et 8 decrites par eux en 1974 . C' est dire l ' i mportancc 
de l a cont ribution des auteurs . 

L ' ctude a esscnti ellemen t etc basco sur du materiel d ' hcrbic~ 
Leo auteurs eux-m8mes r egr ettent n ' a voir pu e tudi cr qu ' un petit 
nombre d ' especes (4) en culture . Cel s ne diminue pas la qualite do 
cette etude , la pr ecisi on des descriptions et la valeur des figures 

Les auteurs r ecapi tulent aussi l a taxonomic de quelques gen­
res voisins , Chaetocha l a ra , Sporoschisma , Fusichnla ra , Sporendo­
cladia , Bloxami a et Ascoconidium. Ils d ' c,·ivont au~~i deux disco­
mycetes nouveaux , Calycellina ca z·olinens i s e t Hyaloscypha cladii , 
et roitemcn t associos ou connectesa Chaotochalara asper s et £• cladi i. 

La bienvenue ser a certainement donooe a cette monographic 
dont lea qualites sont indeni a bles et l ' cdition attrayante . 
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