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I. INTRODUCTION 

The collection and study of corticolous myxomycetes, 

those that grow and fruit on the bark of living trees, has 

received little attention. Rev. William Cran, in Aberdeen-

shire, Scotland, was apparently the first person to collect 

at all extensively from this substrate, and some interesting 

species are reported by Lister (1925) as h~ving been col-

lected by Cran on the trunks of trees five feet from the 

ground. Although various workers had reported a few species 

from bark placed in moist chambers, it was not until Gilbert 

and Marti~ (1933) published a study of the mixomycetes they 

obtained in moist chamber culture that any particular in-

terest in this technique developed. Since then, a number of 

papers have been published which in part or in their enti~ety 

concern material obtained by the moist chamber culture of 

bark (Alexopoulos, 1953, 1958, 1959, 1961, 1965; Evenson, 

1961; Gilbert, 1934; Nannenga-Bremekamp, 1960, 1961, 1962, 

1965). These studies have added measurably to our knowledge 

of the distribution of a number of species, and have brought 

to light several previously undescribed species. 

~ring the period between 1938 and 1941, while work-. 
ing on the myxornycetes of Kansas (1941, 1942), I used the 

moist chamber technique ·to some extent. It was at this time 

that I developed an interest ·in the collection of corticolous 
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slime molds in the field. The reports of the finds made by 

Rev. Cran were an inspiration, but of greater influence was 

the attitude of Robert Hagelsteln regarding material obtained 

by incubation of substrates in moist chambers. In our many 

discussions concerning slime molds he repeatedly voiced his 

opinion that the developments obtained in moist chamber were 

less typical than those obtained in the field. It became of 

interest to me to determine if this was true. Occasionally 

down through the years I have examined the· trunks of living 

trees in the hope of finding myxomycetes, though rarely with 

any success. 

In July of 1962, while collecting in southern Ken-

tucky, I found Physarum crateriforme fruiting on the trunk 

of a red cedar. As material was being harvested it became 

evident that fruitings of this species were present on the 

trunk and larger branches well into the crown of the tree. 

Assuming from this circumstance that it was possible that 

slime molds might fruit on the trunk and branches within the 

crown of the tree, even though the lower part of the trunk 

appeared to be completely barren, a reexamination of the 

trees in the area was made. Many of the trees appeared bar-

ren, but a number of trees did yield one or more species, 

and a few trees were found which were abundantly covered 

with fructiflcations of a number of species: The amount of 

material and the number of species obtained was more than 

sufficient to encourage concentration on the collection of 

corticolous rnyxomycetes. 
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This study has led to the realization that t~e bark 

of living trees.is, in actuality, a distinctive environment 

with a somewhat distinctive myxomycete flora. The following 

treatise is an attempt to set forth observations which have 

been made of the habitat and of the species occurring there, 

as well as a consideration of the collecting techniques de-

veloped and a taxonomic treatment of the more important 

material collected. In addition, as a result of the study of 

this material, it has become evident that the systems of 

classification presently available fail, in my estimation, 

to £how adequately the relationships within the Myxomycetes. 

The system adapted by Martin (1949, 1960) is modified to 

reflect my current views on the relationships within this 

class. 



II. HABITATS AND ECOLOGY 

The myxomycetes are almost ubiquitous, occurring in 

most non-marine habitats which provide the necessary decay-

ing organic material and moisture. At moderate temperatures 

slime molds flourish when supplied with an abundance of 

decaying plant materials and sufficient moisture over ade-

quate periods of ~ime, whether under the edges of alpine 

snow banks or in the tropics, in swamps or bogs, or in desert 

areas (Evenson, 1961). Although plasmodia have been reported 

in exceptional cases to feed under water, and even fruit 

there (Lister, 1925, p. xxi), myxomycetes are generally 

found in moist rather than wet habitats. In general there 

is some specificity as to the type of habitat in which plas-

modia of a species feed. Plasmodia of most species are 

found associated with decaying leaves and wood on the ground, 

although plasmodia of some species apparently feed in soil. 

Plasmodia of most species migrate to the surface of the . 
substrate to fruit, exceptionally migrating up the stems of 

herbs, shrubs, or trees as much as several feet before fruit-

ing. A few species fruit within the substrate: on under-

ground parts of plants, deep within piles of leaves, within 

the hollow stems of dead herbaceous plants such as Phyto-

lacca decandra L., under dead bark of standing trees, and 

within decaying logs. The realization ·that these organisms 
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5 
also occur on the bark of living trees is hardly recent. 

Although, according to Lister (1925), Cran found some species 

repeatedly on the trunks of trees, this was not one of the 

general types of habitats discussed in the introduction to 

the monograph. Apparently Gilbert and Martin (19JJ) were the 

first to discover the potential productivity of this 

ecological niche. 

From observation made by me during the past five 

years of collecting, it has become evident that cortlcolous 

myxomycetes are widespread in their occurrence and, under 

favorable environmental conditions, even abundant. It also 

has become amply clear that considerable variation in pre-

valence is to be found. This differs with the region, the 

terrain, the species of substrate, within the species of 

substrate from individual to individual even when standing 

side by side, and for that matter on different areas 

of the same tree. In an effort to achieve some efficiency 

in collecting, attempts have been made to correlate the 

occurrence of the fruitings to the various environmental 

factors. Certain correlative tendencies which have been 

noted will be discussed briefly. 

Geoe:raohical Areas. Most of my collecting efforts have 

been carried out in scattered regions of the central United 

States. Choice of the areas of concentration has been, to 

a considerable extent, coincident to other activities. The 

regions receiving most attention have been Cumberland Co., 
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Kentucky, and Geary and Riley Counties in Kansas. Other 
I 

areas which received ·a reasonable amount of attention include 

Crawford and Washington Counties in northwestern Arkansas, 

Maury Co. in west-central Tennessee, and Pickett Co. in north-

central Tennessee. A number of other areas were sampled, but 

because an inadequate study of these was made they are being 

ignored in this discussion. If one considers not only the 

abundance of material obtained from an area, but also such 

evidence as the remains of dehisced sporangia, the number of 

improperly matured sporangia, and the presence of sclerotia 

and _plasmodial tracks, it is possible to form a reasonable 

opinion as to the potential productivity of an area. On these 

bases Crawford Co., Arkansas, and the two Kansas counties are 

the least ~uitable for the growth and fruiting of corticolous 

species, and the Cumberland Co., Kentuck~ ~rea the most suit-

able. 

Availability of Moisture. While there is undoubt-

edly a fair correlation between the total precipitation 

received during the growing season and the regional abundance 

of corticolous myxomycetes, their abundance locally relates 

to factors affecting the proportion of time bark is supplied 

with adequate moisture. Field observations indicate that 

there are local differences in the supply of moisture as 

affected by position of bark on the tree, absorptive 

capacity of the bark, epiphytic cover, and rate of 

desiccation as ·affected by terrain and exposure to the 

elements. During periods of light precipitation only 
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particular areas may become wetted, such as the upper sur-

face of limbs, crotch areas, runoff pathways, and the wind-

ward side of the tree. The results of this often may be 

evidenced in the distribution pattern of epiphytic algae, 

mosses, etc. During periods of heavier precipitation the 

proportion of available water retained by the bark is affected 

by the rate of precipitation, the absorptive capacity of the 

bark and its epiphytic cover, as well as th€ position on the 

tree. The abundance of fructifications found indicates that 

fissured barks of loose texture, such as those of the elms 

and red cedar are favorable substrates for a variety of 

myxomycetes, while barks of close, dense texture, such as 

those of Celtis occidentalis L. and Gymnocladus dioica (L.) 

Kock~, even though scaly and ridged, are generally unfavor-

able for the growth and fruiting of most species. A dense 

cover of mosses, liverworts, and lichens appears to be 

favorable to the development of a number of the larger species. 

A situation difficult to explain at present is the generally 

greater abundance of fruitings on the upper portions of the 

~ree. This situation suggests a lowered rate of evaporation, 

perhaps as a result of protection by the canopy of foliage. 

Species of Substrate. Only certain of the species 

of trees examined for rnyxomycetes proved to be good sub-

trates under the prevailing field conditions. That many 

species serve as a substrate was demonstrated by the culture 

of bark in moist chamber. For the most part, collecting was 
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restricted to areas more or less protected from rapid desic-

cation, primarily deep valleys and ravines and in wooded 

areas along streams. In such habitats slime molds have been 

found in greatest abundance on Ulmus spp., Juniperus 

virginiana L., Acer negundo L., Fraxinus spp., and Populus 

spp. Surprisingly, under conditions in which slime molds 

were abundant on these species, I failed to find fruitings 

on associated Salix nlgra Marsh and Juglans nlgra L. The 

elms and red cedar were the best substrata found. Even ln 

urban areas these trees often yielded considerable material. 

I have not as yet been fortunate enough to be in an area 

following an extended period of precipitation. Under such 

conditions it is likely that the corticolous myxomycetes 

will be found on a wider range of substrata, and in a wider 

variety of habitats. The chemical qualities of bark are 

undoubtedly of some consequence, but I have few observations 

in this regard. 



III. ADAPTATION TO THE ARBOREAL HABITAT 

In general it would appear that the bark of living 

trees presents an environment more rigorous than that exist-

ing on the ground. Not only does a greater per cent of the 

precipitation become runoff, but, according to Gates (1926), 

evaporation amongst vegetation increases with the increase 

in height above the ground. Moisture ls a,ailable to organ-

isms inhabiting bark only during periods of precipitation 
. 

followed by relatively short periods of progressive desic-

cation. Slime mold plasmodia, as well as certain other groups 

of organisms normally present in this habitat--for example, 

myxobacteria, rotifers, nematodes, tardigrades, and protozoa 

(ciliates as well as amoeb~e and testaceans), all of which 

require at least a moderate supply of moisture for metabolic 

activity--must be able to achieve a resistant state as the 

substrate desiccates and revive quickly when moisture again 

becomes available. Because of the higher rate of evaporation 

in the arboreal habitat, a shorter period of time would be 

available for maturation of fructifications than on the 

ground. Adaptation to this environment has been achieved in 

a number of ways. In the following discussion an attempt is 

made to correlate information presently available in the 

literature with the observations made in the course of this 

study. 

9 



Plasmodial Characteristics. While too few species 

have been studied in culture for one to assume that all of 

10 

the morphological types of plasmodia are known, it has been 

shown that plasmodia of the different species vary in their 

characteristics. As a result of cultural studies, Alexopoulos 

(1960b~ 1963) described and named three general types. The 

chief distinctions of the phaneroplasmodium, characteristic 

of the Physarales, include a granular natur~ of the proto-

plasm, assumption of a thick, fleshy, fan-like aspect when 

migrating, and differentiation of the veins into reversibly 

streaming endoplasm and a stationary, gelatinous ectoplasm. 

The aphanoplasmodiurn has been demonstrated for several of 

the larger members of the Stemonitales. In this type the re-

versibly streaming, non-granular, hyaline protoplasm lacks a 

differentiated, stationary, gelatinous ectoplasm except per-

haps on the larger veins. The plasmodium consists of a net-

work of narrow, hypha-like strands which generally fail to 

show the fan-like form of the phaneroplasmodium. The proto-

plasmodium, characteristic of species of Echinostelium, 

Clastoderma debaryanum, and Licea oarasitica, remains micro-

scopic and gives rise to a single sporangium on fruiting. 

It lacks differention into veins and remains more or less 

isodiarnetric. The protoplast is differentiated as a gela-

tinous ectoplasm (Alexopoulos, 1960a; McManus, 1965), and a 

granular endoplasm which exhibits sluggish, irregular stream-

ing. A possible fourth type, perhaps intermediate between 
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the phaneroplasmodium and the aphanoplasmodium, has been sug-

gested by studies of plasmodia of members of the Trichiaceae 

(Alexopoulos, 1960b; McManus, 1962). Plasmodia of this type 

are similar to phaneroplasmodia in possessing granular proto-

plasm and in assuming a fan-like shape when migrating, while 

they are similar to aphanoplasmodia in lacking a differentiated, 

stationary, gelatinous ectoplasm. Still a fifth type is sug-

gested by the description of the plasmodium of Cribraria 

violacea (McManus, 1964). According to her the plasmodium 

gives rise to a single sporangium, but differs from the proto-

plasmodial type in assuming a fan-like shape when migrating, 

then exhibiting streaming, but in one direction only. She 

did not indicate the presence or absence of a differentiated, 

gelatinous ectoplasm. 

Alexopoulos (1960b) stated that phaneroplasrnodia 

usually appear to be favored by drier conditions, whereas the 

aphanoplasrnodia never develop in culture if the agar surface 

is permitted to dry. I have made numerous observations on 

plasmodia as they make their appearance on bark placed in 

moist chambers. Those which become evident during the first 

two or three days after the bark has been rewetted must 

assuredly originate from sclerotia present on the bark at 

the time it was rewetted. Those observed feeding on the sur-

face of the bark apparently represent only two of the types 

described above, the phaneroplasmodium and the protoplasmodium. 

The aphanoplasmodial type, and that described for the 
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Trichiaceae have been recognized only at the time of fruit-

ing, and apparently under normal circumstances feed within 

the bark. 

Certain of the characteristics of plasmodla reported 

from cultural studies coincide with their feeding habits. 

Plasmodla feeding on the surface of a substrate exposed to 

the desiccating effects of the atmosphere would derive some 

protection from the presence of a gelatinous cortex, while 

those feeding within the interstices of a ~ubstrate such as 

bark would be protected from desiccation adequately by the 

substrate and would not benefit from the presence of a 

gelatinous sheath. The narrow, hypha-llke veins and the 

absence of a fan-like form in the Stemonitales are undoubtedly 

related to the necessary ability of the plasmodium to per-

colate through the minute interstices of substrata such as 

bark tissues. In contrast, the fan-like shape of actively 

feeding phaneroplasmodia would provide efficiency in sur-

face feeding while the increased fleshi~ ·3s increases bulk 

without increasing the surface exposed ·. evaporation. In 

the surface-feeding protoplasmodia the ratio of surface 

exposed to evaporation to bulk ls lowest, and provides an 

indication as to why protoplasmodial species have a wider 

distribution on a tree than the phaneroplasmodial species. 

Although it is likely that types of,plasmodia which 

feed on the surface of bark invade fissures and cracks, I 

have seen no evidence to indicate that any of them feed 
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within the bark tissues; it seems unlikely since sclerotia 

of both of these types are produced in abundance on the sur-

face of the substrate. If these types were also capable of 

invading sound bark, the plasmodia would retreat within the 

bark as the surface dried out. While species belonging to 

the Physarales are common on terrestrial substrata, relatively 

few species in this order have been found fruiting on the bark 

of trees. The only genus represented by a number of species 

apparently well-adapted to the habitat is Badhamia. Of the 

rnyxomycetes occurring on the bark of living trees, the 

phaneroplasmodial species have, in general, the strictest 

limitation in distribution. They tend to be restricted to 

those areas receiving and retaining the most precipitation. 

Some phaneroplasmodial species, as Physarum crateriforme and 

Diderma chondrioderma are more widely distributed on the tree, 

with the plasmodia often giving rise to but a single sporangium. 

The present study indicates that members of the 

Stemonitaceae which typically produce large colonies or 

fructifications on terrestrial substrata are rare or absent 

on bark. Species of Trichiaceae are rather uncommon on bark, 

except for several of the species of the genus Perichaena. 

These, in contrast to the frequently large colonies produced 

on ground debris, generally produce scattered sporangia or 

small colonies on bark. Occasional fairly extensive colonies 

of Stemonitis flavogenita have been found, but the majority 

of the Stemonitaceae found on bark are microcarpic. Species 

of Macbrideola generally produce widely scattered sporangia 
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under field conditions but are frequently encountered. 

Species of the latter genus are almost unknown from substrata 

other than the bark of living trees. It would appear from 

the often scattered sporangia that the spe~ies of Macbrideola 

and some of the small species of Comatricha generally produce 

a single sporangium from a plasmodium. 

A comparison of the species commonly fruiting in 

terrestrial habitats with those commonly fruiting on living 

trees leads to the conclusion that for some reason or variety 

of reasons megaplasmodial species predominate on terrestrial 

substrata while protoplasmodial or microcarpic species are 

more frequent in arboreal habitats. This, at least in part, 

is undoubtedly the result of competition, protoplasmodla 

being unable to compete well with the more vigorous physar-

aceous plasmodia. Areas of bark supporting phaneroplasmodial 

species in abundance, e.g. Badhamia affinis, tend to produce 

few developments of protoplasmodial species. Protoplasmodia 

can develop on all parts of a tree but will be most abundant 

in areas submarginal for the physaraceous species. 

It might be assumed that th~ flora occurring on logs 

in the more arid, more exposed environments would be similar 

to that found on trees. To the best of my knowledge, a study 

of slime molds occurring under such conditions is yet to be 

made. A collector tends to gravitate to the more productive 

habitats. A study made by Evenson (1961) of the myxomycetes 

of the Tuscon, Arizona, area provides little information in 

this regard. Fifty-two species were obtained from the 
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ponderosn pine forests (annual precipitation 20-25 inches) 

while only six species were obtained from the chaparral areas 

(annual precipitation 12-15 inches). Most of the species 

from the ponderosa pine forest were obtained as collected 

specimens, while the six species from the chaparral were 

obtained in moist chamber cultures. Almost all of the species 

were typical of terrestrial substrata. 

Alexopoulos (1960b) discussed correlation of plasmodial 

type to taxonomic position. He reported that the aphano-

plasmodium, known for five species in two genera of the 

Stemonitaceae, had not been found for any species outside the 

family, and that the phaneroplasmodium, which had been demon-

strated for sixteen species in four genera of the Physarales, 

was unknown outside of the order. Up to that time the proto-

plasmodial type had been found in three species of Echino-

stelium, Clastoderma debaryanum, and Licea parasitica. He 

indicated that it was not surprising that the five species 

were distributed in three families, as all produce very min-

ute sporangia. He conjectured "that future studies will show 

that many, if not all, of the minute species produce but a 

single sporangium from each plasmodium which may reasonably 

be expected to be a protoplasmodium." Elsewhere (1963, p. 59) 

he considered the protoplasmodium as "probably the most primi-

tive." Though I have not observed plasmodia of Echinostelium 

species prior to fruiting, plasmodia of the following species 

were observed on bark in moist chamber cultures: Clastoderma 
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debaryanum, f. megaspora, Licea paras1t1ca, 1· blforis, 1· 
pusllla, 1• minima, 1· castanea, 1· kleistobolus, 1· oper-

culata, ~- inconspicua, 1• colloderma, 1· chelonoides, 

Dianema cortlcatum?, and Crania applanata. These all feed 

on the surface of the substrate, as described by Zukal (189J) 

for 1· parasitica, and are basitally the type designated by 

Alexopoulos as protoplasmodial. Barbeyella minutissima 

Meylan, which is closely rel~ted to the genus Clastoderma, 

also probably has this type of plasmodlum. As treated here 

these species are distributed in five families representing 

four orders. 

I doubt that the type designated as the protoplasmodium 

is primitive, as suggested by Alexopoulos. It could be argued 

that none of the plasmodlal types are primitive, but adapta-

tions to different kinds of environments. If we were to con-

sider derivation of the Myxomycetes from colorless flagellates, 

as considered plausible by Martin (1960), then adaptation 

tending to permit invasion of non-aquatic habitats would be a 

derived condition rather than primitive. Other than the pos-

sible tendency to produce a single sporangium from a plasrno-

diurn as~ Macbrideola, adaptation to an exposed environment 

appears to be lacking in the Stemonitaceae and Trichiaceae. 

Production of a protective, gelatinous sheath, and reduction 

of the mass-to-surface exposure ratio are adaptations which 

would tend to permit invasion of lPss distinctly aquatic 

environments. From these points of consideration both the 

phaneroplasmodial and protoplasmodial types would be derived 
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rather than primitive. While it ls my desire to avoid 

lengthy and probably premature discussions on phylogeny, I 

want to point out that the protoplasmodial type undoubtedly 

lacks phylogenetic significance at the familial and ordinal 

levels, and that it ls an advanced condition rather than 

primitive. The term microplas~odlum ls here suggested to 

replace the inappropriate term protoplasmodium. 

Sclerotization. When exposed to adverse conditions 

the plasmodlum may enter a resting phase. In the Physarales 

many species such as Physarum oolycephalum Schw. form macro-

scopic sclerotia, which, when formed under ideal conditions, 

are compacted, irregular, horny masses composed of globular 

cells, the macrocysts. Sclerotial formation in this specie~ 

has been studied in detail by Jump (1954). Formation of 

macroscopic sclerotia probably does not take place in species 

of the Stemonltales and Trichiales. Studies in culture of 

Hemltrichia vesoarium (Batsch) Macbr. (Nauss, 1943; McManus, 

1962) indicate that the plasrnodium undergoes sclerotlzation 

by fragmentation of the protoplast into isolated cysts. This 

would be expected of plasmodia subsisting within the tissues 

of bark or wood. Space would not be available within the 

interstices of such substrates for any other type of scleroti-

zatlon. 

Sclerotization of plasmodia in arboreal habitats 1s 

quite varied. Some of the physaraceous species form sclerotia 

of the type de~cribed for f. polycephalum, though these are 

generally small. Plasrnodia often partially round up into 
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subglobose masses, then sclerotize, out more frequently 
' 

merely dry on the surface of the bark as thin sheets of horny 

material. It is not known what percentage of these sclerotia, 

obviously produced under adverse conditions, are viable, but 

plasmodia developing on rewetted bark are frequently abundant. 

Protoplasmodia, generally without changing form to any appre-

ciable extent, dry into small mound~ of horny material. In 

occasional species, such as Licea biforis, the plasmodla may 

assume a subglobose shape before sclerotlzing, and in L. 

inconsplcua this tendency is particularly pronounced, the re-

sulting subglobose sclerotia often lying almost loose upon 

the substrate. 

Maturation of Fructifications. Regardless of the 

species concerned, adverse environmental conditions may inter-

fere with the normal process of transformation of the plas-

modium to the reproductive phase. In well-protected environ-

ments improper maturation of fructifications is infrequent, 

but on the exposed surfaces of bark such material is encoun-

tered frequently. The process of maturation can be affected 

by suboptimal temperatures. Lister (1925) and Hagelstein 

(1944) make occasional inferences to the effect of the reduc-

tion of temperature during maturation on the morphology of 

the spores and capillitium. In the study of corticolous 

species I have seen little indication of such an effect 

although I have collected material in the late fall and win-

ter. Development and maturation of the fruiting bodies are 
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commonly affected by the rate of evaporation, and with 

increasing rates of evaporation the effects become more pro-

nounced. A mild degree of excessive desiccation may result 

in shortening of the stalk or its repression, or modification 

of sporangial morphology to plasmodiacarpous. Spores typi-

cally free may adhere in balls or as hard masses. Under more 

severe conditions of. desiccation the spores may mature but be 

of irregular shape and size; or the content~ of the sporangium 

may convert into colorless microcysts, or more commonly dry 

as a horny, sclerotial mass. 

According to Alexopoulos (1962, p. 87) "Whatever 

happens in the plasmodium that causes it to fruit appears to 

be irreversible for once a plasmodium reaches the fruiting 

stage it cannot be induced to resume growth." I have not 

attempted to culture differentiating sporangia so cannot 

vouch for this. I have obtained a resumption of plasmodial 

activity in various physaraceous species by plating sclero-

tized sporangia on water agar. If the statement made by 

Alexopoulo~ is true, the condition sometimes ceases to exist 

once the plasmodium or differentiating sporangium has 

sclerotized. I find the technique of plating out sclerotized 

sporangia very useful. Such sporangia can frequently be 

found associated with well-matured, identifiable material, 

and so is a convenient method of obtaining the plasrnodium of 

the species concerned. 

There is some evidence that the species vary in the 

time required for maturation of typical fructifications. 
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There ls, however, a dearth of experimental evidence. I 

have observed repeatedly that some species on a bark col-

lection will be in a better state of maturation than others 

present on the same bark. Of particular interest in this 

regard is an indication that developing sporangia of some of 

the microplasmodial species apparently undergo interrupted 

maturation. Observations are most certain for Licea 

kleistobolus and L. castanea and indicate that sporangia of 

certain species of Licea can dry up after the sporangial 

wall has formed but before the spores have differentiated, 

then proceed with spore differentiation when moisture is 

again available. 



IV. METHODS OF COLLECTING 

Of the two current methods for obtaining Myxomycetes 

from bark, harvesting moist chamber developments is much 

simpler and less time consuming than the collection of sporu-

lating material in situ. 

Moist Chamber Method. This is the method generally 

used for the study of bark-inhabiting spec~es. It is also 

used to a considerable extent for many of the various sub-

strata which could be expected to yield myxomycetes. Not 

uncommonly species are obtained by this method which have 

been missed in field collecting, either because of their 

minuteness, or because they were not fruiting when collec-

tions were made. ~1th some species the quality and quantity 

of material obtained by the moist chamber method is better 

than that usually obtainable in the field. 

Basically the method consists of placing a sample of 

substrate in a petri dish or similar container, adding an 

excess of water, allowing the sample to soak for a period of 

hours (for example, overnight), then draining off the excess 

water. Inclusion of several layers of filter paper in the 

bottom of the dishes tends to keep the substrate from drying 

out quickly. For careful work the sample ot substrate should 

be handled so as to avoid contamination, and should be placed 

in sterile dishes and wet with sterile water. The quality of 
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water used in wetting the material can affect the growth and 

fruiting of slime molds, and it may be found advantageous to 

use sterile pond water, distilled water, or distilled water 

treated with activated charcoal. A method which proved quite 

worthwhile is the harvesting of bark while it is soaked with 

rain and placing it immediately in sterile petri dishes. 

Normally the material is in·cubated at room temperature 

for a period of two to three weeks. Sporangia may begin to 

appear on the bark within a day after it been moistened 

and may continue to appear over a period of several weeks. 

Those appearing within the first few days after the substrate 

is moistened result from the activation of sclerotia formed 

from plasmodia approaching fructification at the time of 

sclerotization. Exposure of developing sporangia to strong 

light and the air often results in abnormal development. It 

is therefore desirable to leave the dish covered until the 

sporangia are mature. If examination of the material is 

hampered by condensation, the lid can be replaced. The plates 

should be examined daily for about a week, then less fre-

quently. Desirable material should be dried soon after it 

reaches maturity, otherwise it may be damaged by growth of 

molds or the depredations of invertebrates such as mites and 

collembola. The gradual drying of the dish can be accom-

plished by raising the lid slightly on one side. For species 

which produce scattered sporangia intermittently, it ls best 

to remove these as they mature, placing them in a petri dish 

to dry. 
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Field Collection of Material. Under the section on 

habitats and ecology several factors were discussed, which, 

on the basis of trial and error, have been found to affect 

decidedly the presence of corticolous myxomycetes. Although 

in general those statements describe the types of habitats 

on trees most likely to be productive, species are frequently 

found fruiting in what seem to be less favorable situations. 

Several species such as Physarum cr~teriforme, 

Badhamia affinis, Didymium clavus and Diderma chondrioderma 

are relatively conspicuous, although many of the species 

fruiting on bark are inconspicuous because of their minute 

and often widely scatt~red sporangia. These species have 

small to moder·a te-s ized, white sporangia frequently produced 

in colonies and are thus more or less readily seen against 

the darker background. Because of the relative conspicuous-

ness of these species, as well as their commonness, an initial 

search is made for them when an area is being checked for the 

first time. Physarum crateriforme is often found to the 

exclusion of other species. However, if any of these species 

are present a careful search in the area will usually disclose 

other, less conspicuous species. If conditions have been 

favorable, fruitings may be found on almost any piece of bark 

examined. If conditions have been less favorable, even a 

careful examination with a hand lens may prove discouraging. 

Not uncommonly, even though these indicator species are 

absent, a careful examination of bark samples with magnifi-

cation in bright sunlight may reveal fruitings of some of 
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the less conspicuous species. The extreme minuteness, of 

some of the species ·almost precludes the possibility of 

detection in the field. It has often proved profitable, 

especially in areas generally productive, to make collections 

of bark even though examination in the field has failed to 

indicate the presence of slime molds. 

It has been my experience that fruitings, at least 

in the central part of the United States, arc less frequent 

on the base of the trunk of a tree than on the upper part of 

the trunk and branches more or less p~otected by the canopy 

of foliage. My early efforts in collecting cortlcolous slime 

molds were relatively non-productive because of my failure to 

realize this situation. Bark should be examined before it is 

disturbed-since myxomycete fructifications are fragile and 

can be damaged easily by the activities of climbing. Any of 

the areas of a tree may yield worthwhile material as the 

various species differ considerably in their requirements and 

adaptability. Generally the larger, phaneroplasmodial spec-

ies will be found predominant in areas invested with mosses, 

liverworts, and lichens, and other favorable areas as such as 

the upper surface of horizontal limbs, in crotch areas, and 

along runoff pathways. Microplasmodial species, while some-

times associated with phaneroplasmodial species in such areas, 

usually will be found more generally distri~uted, being most 

prevalent in areas marginal for the larger, more vigorous 

physaraceous plasmodia. Areas covered with a thin growth of 
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algae, and perhaps lichens, are favorable for the micro-

plasmodial species, ~hile some are found commonly on relatively 

bare bark. 

Collection of terrestrial slime molds is preferably 

timed to follow periods of rain by only a few days because 

activities of mites, insects, etc., soon bring about disinte-

gration of sporangia. Fortunately,. many of the bark inhab1 t-

ing species deteriorate slowly. Although a few species, as 

Diderma corrugatum, dehisce almost immediately upon drying 

and are therefore difficult to obtain ln good condition, 

spopangia of many species persist relatively unchanged for 

weeks during dry weather. Fruitings of corticolous species 

appear to be most abundant during the late summer and early 

fa 11 mon tbs. 

Because of the fragility of the material care should 

be exercised in removing the bark from the tree, getting it 

to the ground, and securing it for transport to the laboratory. 

I have not yet devised a satisfactory method for getting 

the material to the ground. The most satisfactory container 

used thus far has been the common market basket fitted with 

a wire hook so it can be hung on the limbs. It is also 

advantageous to carry a length of cord by which the basket of 

material can be lowered to the ground. The best solution 

for getting material to the laboratory has been to spot glue 

the pieces of bark in suitable containers. A cheap container 

light enough to carry into the field has been made by out-

fitting fairly sturdy cardboard cartons with trays made of 
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cardboard. The trays can be made of satisfactory depth by 

' 

gluing strips of corrugated cardboard along the edges of the 

tray to the desired thickness. For most collecting, J/4 inch 

rims have proved satisfactory. Because examination under a 

dissecting microscope often reveals minute species which had 

been overlooked ln the field, lt is best to treat all bark 

collections with the same care. 

Laboratory Processing of Bark Collections. The task 

of separating the species present on the bark into different 

collections is usually far more difficult and time consuming 

than the problem of collecting the bark and getting it to the 

laboratory ln good condition. Bark collections on which a 

single species ls present are occasional, but the more usual 

circumstance ls the admixture of a half dozen or more species, 

perhaps on a single piece of bark. 

Fructlfications encountered on bark range in size 

from the large pseudoaethalia of Dictydiaethalium plumbeum, 

up to several cm across, to sporangia and plasmoaiocarps of 

Badhamia spp. about 0.5-1.0 mm in diameter but frequently in 

large colonies, down to the sporangia of some of the speciPs 

of Echinostelium with diameters of only 25-50 µ. The larger 

and especially the gregarious to caespitose species present 

few problems other than of species recognition. It may be 

necessary to examine each colony from a bark collection in 

order to be certain only a single species is included under 

a collection number. 
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The separation into collections of the multitµde of 

small to minute species, often with widely scattered sporangla, 

ls far from simple. Within a species considerable variation 

in morphology may exist, presumably as a result of the effect 

of varied environmental conditions at the time of fruiting. 

For example, the sporangia of Licea pedicellata, which are 

typically stipitate, tend to be subsessile or sessile when 

the environment dessicates too rapidly or remains saturated 

too long. What is probably a sessile phas~ of this species 

has been obtained a number of times in Kansas l!l situ and as 

moist chamber developments, and has been described from 

Holland by Nannenga-Bremekamp as 1· belmontiana (1966) on the 

basis of a single moist chamber development. A somewhat 

similar case exists with 1· biforis. In this species the 

sporangia are typically sessile, elongate, dehiscing by an 

apical, longitudinal fissure. Such material is common on the 

bark of trees, especially in the protected recesses. Sporangia 

forming on the eY.posed surfaces of bark may vary from hemi-

spherical with dehiscence circumscissile by a lid, to spar-

ingly branched plasmodiocarps with dehiscence by an irregular, 

more or less apical, longitudinal slit. The latter phase has 

been described by Nannenga-Bremekamp as~- sinuosa (1965). 

Within any species a certain amount of variation will be 

encountered, and the more variable the envi~onment the greater 

the variation.· It is nec~ssary to learn to recognize what 

constitutes a typical development of a species, and the 
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variations in morphology which may be impressed upon it by 

the environment. The presence of improperly matured sporangia, 

or any appreciable variation in spore shape or size, indicates 

development abnormal at least to some degree. In certain 

species such as Badhamia paoaveracea and Macbrideola synsporos 

the spores are normally united "in clusters. Ordinarily, 

however, the presence of spores which are not free and powdery, 

but adherent into more or l~ss hard masses, is an indication 

of poor maturation. 

Certain variations of morphological characteristics, 

apparently within populations of the same species, cannot 

with certainty be proved as variations within the species 

except by cultural studies if those sporangia are scattered 

and intermixed with sporangia of similar species. As yet my 

attempts to culture protoplasmodial species have been unsuc-

cessful. A few species have been cultured by other workers: 

Clastoderma debarvanum (McManus, 1961), Echinosteltum 

minutum (Alexopoulos, 1960a), Licea biforis (McManus, 1964; 

Wollman and Alexopoulos, 1964), Macbrldeola cornea as well 

as tl• decapillata (Wollman 1966, from Alexopoulos, 196?). 

Eventually such studies should lead to a better understanding 

of the variation to be expected in these species. The dif-

ficulties encountered in the genus Macbrideola have been 

discussed by Alexopoulos (1967). It is probably reasonably 

safe to assum~ .that when extremes of variation in a mor-

phological characteristic within a population are connected 

by a complete ~eries of intermediate conditions a single 
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speci~s is involved. It ls not necessarily a single species 

if the variations occur in different developments, or if the 

intermediate conditions cannot be found. On two occasions 

moist chamber developments have been obtained of a form 

superficially similar to Echinostelium rninutum, but lacking 

any trace of capillitium. In one of the developments, how-

ever, sporangia ultimately appeared showing every variation 

between the form lacking capillitium and the typical form. 

A similar situation ls discussed under Macbrldeola decapil-

lata. An example of a situation which has not been resolved 

at all satisfactorily is that of Calomyxa metallica. This 

species is common on bark, usually producing small develop-

ments both on the tree and on bark cultured in a moist 

chamber. The fruitings are commonly typical of the species 

concept presented in Lister (1925). Occasional collections 

have been obtained which seem typical of the species except 

for the smallness of the sporangia and the complete absence 

of capillitium. Other collections have spores and capll-

litium more or less typical for the species, but instead of 

the peridium being free of refuse deposits and thin and 

iridescent, it ls invested with a thick layer of refuse. 

Whether all of these forms represent variations within the 

one species ls a moot point. The fact that the last form 

discussed ls usually found in the company of the typical 

form might inc~ine one to consider the form with the carti-

laginous peridium phase off. metallica, but intermediate 

conditions have not been observed. The fact that the 
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typical form is associated with it is irrelevant since the 

typical form ls very common on bark. As in those cases when 

there is some doubt as to the identity of forms from a 

substrate I have considered them as distinct collections. 

When the sporangia of intermixed species are dis-

similar lt ls merely a matter of patience to separate them 

as collections. There are groups of species, however, in 

which the sporangla are superficially similar, and sepa-

ration may be difficult. A number of spec~~s have more or 

less globose, sessile sporangia with the peridium invested 
. 

ln a layer of refuse material. In such cases fracturing the 

peridlum of the individual sporangia with a sharp needle so 

the characteristics of the spore mass can be checked may be 

helpful. In one collection of bark examined three species 

with superficially similar sporangia were found: Calomyxa 

sp., with free, pale olivaceous yellow spores; Dianema sp., 

with clustered, pale olivaceous spores; and Perichaena 

chrysosnerma, with free, yellow spores. When such charac-

teristics are not available, as in the species of Mac-

brideola and the small species of Comatricha lt becomes 

necessary to make slides of the individual sporangia for 

certain identification. It is the task of deciding the 

identity of this type of material as seen under the dis-

secting microscope which presents the greatest difficulties. 

Corticolous slime molds may be found fruiting on 

any of the surfaces ~hich were exposed when the bark was in 
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place on the tree. A magnification of 25-JO is generally 

adequate for all except the extremely minute species. When 

a sporangium or group of sporangia are found, incisions 

around the area are made carefully with a sharp blade 

(BP # lJ scalpel blades have been found satisfactory for 

even the smallest species). The piece of excised substrate 

is carefully lifted with the point of the blade, then 

transferred with fine tweezers to small, inqividual con-

tainers provided for each species. In order to adequately 

separate species it is often necessary to remove ·very small 

plaques, sometimes less than a mm square. As the material 

accumulates it is glued in specimen boxes. While viewing 

the temporary container of excised speci~ens under the 

dissecting microscope the point of a sharp needle is stuck 

into the piece of substrate just deeply enough so the piece 

can be lifted and transferred to a small, fresh spot of 

casein glue in the specimen box. If the specimen is stuck 

on the needle point lightly enough it will stick to the 

glue as the needle is lifted. 



V. MATERIALS AND METHODS 

Unless otherwise indicated collection numbers cited 

are my own. Developments obtained from moist chamber cul-

tures are so indicated by "me" placed in parentheses follow-

ing the collection number. Otherwise the collections were 

obtained from the field. Coilections of species, when pre-

sent on the substrate in some abundance, have not been 

sorted from intermixed species unless there is a possibility 

of confusion. Generally, identification of material pre-

sent in a collection is provided for only the species of 

particular interest. 

All microscopic examinations were made with a Leitz 

Dialux microscope provided with apochromatic optics. Draw-

ings were made with the aid of a Spencer camera lucida. 

Photographs were taken with a Leitz "Makam" camera provided 

with 3-1/4 inch x 4-1/4 inch adapters, and using Kodak 

Panatomic-X film. Spore color by transmitted light and 

spore ornamentation are as observed in water mounts with an 

oil immersion lens at 1500 X magnification. 

Semipermanent slides were prepared by two methods. 

Ringed lactophenol mounts were used to some extent, although 

the lactophenol has a tendency to change the color of spores 

and capillitium in some species. The double coverslip 

method, though tedious, gave good results. In this method 
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the specimen is placed on a small (e.g., 5/8 inch round) 

coverslip, moistened with alcohol, then 3% KOH. After re-

moval of the KOH, a drop of 8% glycerine is added and 

allowed to evaporate slowly. After all of the water has 

evaporated, a small drop of 100% glycerine is added, and the 

coverslip is turned upside down in the center of a larger 

coverslip. The assemblage is then placed on a drop of Canada 

balsam, small coverslip down. 

Some difficulties are experienced~~ the use of these 

mounting media. both dissolve lime and dictydine granules. 

Few·of the species involved in this study belong to the 

Physarales or Cribrariaceae, and glycerine mounts were 

generally satisfactory if the glycerine was completely 

desiccated before mounting in the balsam. 



VI. SYSTEMATIC TREATMENT 

Historical Review of Classifications. Martin (1960) 

has given a review of the historical views on the relation-

ships of the myxomycetes to other organisms, and the modifi-

cations in classification reflecting the changing concepts. 

He concluded that by restriction to the Exosporeae and 

Endosporeae of earlier authors the Myxomycetes becomes a 

coh~rent class, and that its relationships are with the 

fungi rather than with Protozoa. Ceratiomyxa, the sole re-

presentative of the subclass Exosporeae, has been rejected 

as a member of the class only by Massee ·(1892). The remain-

ing genera are assigned to the subclass Endosporeae or 

Myxogastres. With relatively few exceptions the grouping of 

genera in taxa above the family level has been similar in 

most of the classifications proposed by botanlsts following 

the publication of the monograph by Rostafinski (1874-76). 

Systems of Classification. The classification used 

by the Listers (1894, 1911, 1925) follows closely that pro-

posed by Rostafinski, while Schinz (1920) adopted the scheme 

used in the second edition of Lister, and Hagelstein (1944) 

followed the third edition closely. Following Rostafinski, 

who divided the Endosporeae into two parts distinguished on 

the basis of spore color, L~ster (1894, p. 17) established 

two catagories: the Amaurosporales with spores violet or 
34 
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violet brown by transmitted light; ·and the Lamprosporales 

with spores variously colored, but never violet. The 

Amaurosporales included two suborders, the Calcarineae Rost., 

and the Amaurochaetineae Rost., distinguished respectively 

on the presence or absence of lime deposits. The Lampro-

sporales also included two suborders, the Anemineae for 

forms lacking capilLitium, and the Calonemineae characterized 

by the presence of capillitium. Few change~ were incor-

porated in the second and third editions except for nomen-

clatorial changes and the inclusion of additional genera. 

Although Lister's account of the development of the threads 

in the aethalia of Lycogala (1894, p. 204) indicated that 

they had a different origin than true capillitial threads 

he placed the family Lycogalaceae in the Calonemineae. 

This was corrected in the second edition by the transfer of 

the family to the Anemineae. Colloderma G. Lister was in-

cluded first in the Physaraceae (1911). Later (1925) the 

family Collodermaceae was established in the Arnaurochae-

tineae to accomodate the genus. The designation of the 

_hierarchial catagories "order," "subcohort," and "cohort" 

was abandoned in the last edition, and the terms family, 

suborder, and order adapted in their stead. 

Hagelstein (1944) deviated from the treatment in the 

third edition in only a few respects. He made a number of 

changes involving the names applied to taxa above the 

generic rank. Physaraceae was used instead of Calcarineae, 
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Cribrariales for Lamprosporales, Dictydineae for Anemineae, 

and Crlbrariaceae instead of Heterodermaceae. He properly 

changed Collodermaceae to Collodermataceae, but mistakenly 

altered Stemonitaceae to Stemonitidaccae. Elaeomyxa, which 

had been distinguished from Diachea (1942b) on the presence 

of waxy or oily deposits in the stalk, columella, aporangial 

wall, or capillitium·, was included as the only genus in the 

family Elaeornyxaceae in the Arnaurochaetineac. He also main-

tained his previo1~s (1942a) reduction of Hymenobolina and 

Kleistobolus as synonyms of 0rcadella. 

The system of classification developed by Macbride 

(1899, 1922), Macbride and Martin (19)4) and Martin (1942, 

1949, 1960, 1961a) differs in a number of details from that 

of the Listers. Rostafinski's four catagorles, Calcarineae, 

Amaurochaetineae, Anemlneae, and Calonemineae, are con-

sidered as the orders Physarales, Stemonltales, Liceales, 

and Trichiale~ respectively. Macbride did separate the 

Lycogalaceae as a fifth order, Lycogalales (1899, 1922), but 

this family was included in the Liceales by Macbride and 

Martin (1934). Recently Martin (1960) established the order 

Echinosteliales for the family Echinosteliaceae with the 

single genus Echinosteliurn on the basis of the characteristics 

of the fructification, as well as the then supposedly dis-

tinctive ''protoplasmodium." Distinctions between the fami-

lies of the Physarales, and between this order and the 

Stemonitales, have been made on different characters than 
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those used by other authors, the Physarales being separated 

from the Stemonitales on the presence of lime deposits in the 

peridium, and the Physaraceae being distingushed from the 

Didymiaceae on the presence of lime deposits in the capilli-

tium. Diachea is included in the Stemonitaceae instead of 

the Physaraceae, and Diderma and Physarina in the Didymiaceae 

rather than the Physaraceae. 

The system set forth by Jahn {1928) ~s the least 

conservative of those proposed. He included nine orders in 

his scheme, the first of which, the Hydromyxales, was ex-

cluded from the Myxomycetes by Martin (1960). While three 

of the orders as used by Jahn,e.g., Exosporales, Physarales, 

and Stemonitales, have essentially the same circumscription 

as the Exosporeae, Calcarineae, and Amaurochaetineae, he 

divided the Anemineae into the three orders Enteridiales, 

Liceales, and Cribrariales, and the Calonernineae into the 

two orders Margaritales and Trichiales. He revived Rosta-

finski's family Echinosteliaceae, placing this in the 

Stemonitales and including therein Clastoderma and Barbeyella. 

Jahn established the family Listerellaceae in the Liceales 

for his genus Listerella. He considered the presence of 

capillitium in this form, which closely resembles Licea 

pusilla, as separating the genus completely from the 

Liceaceae {1906). Lister {1925) and Martin {1934) included 

the genus in the Dianemaceae because of the solid capil-

litial threads. 
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Evaluation of Taxonomic Characteristics. With re-

latively few exceptions noted previously the grouping of 

genera in taxa above the family level has been similar in 

most of the classifications proposed by botanists following 

the publication of the monograph by Rostafinski (1874-1876). 

The number and circumscription·of families within the four 

taxa, the Calcarineae or Physarales, Amaurochaetineae or 

Stemonitales, Anemineae or Liceales, and Calonemineae or 

Trichiales, have reflected the varied opinions on the im-

portance of the morphological characteristics in taxonomy. 

Most distinctions between taxa in the myxomycetes have been 

based on key characters. The use of such characters tends 

to result in a more or less artificial classification. 

Miss Lister (1911), in discussing the systematic 

arrangement used in the monograph, stated that "on the whole 

the species range themselves under the separate heads in a 

remarkably natural manner." In 1960, in laying the basis 

for the proposal of the order Echinosteliales, Martin ex-

pressed a similar conclusion: "The four currently recog-

nized orders of the Myxogastromycetidae: Liceales, 

Trichiales, Stemonitales, and Physarales are reasonably 

satisfactory except for the one genus, Echinostelium." Per-

haps one reaches this point of self-satisfaction, to be 

aroused only by the discovery of material which cannot be 

assigned a position readily in the system of classification 

that has been accepted. Just such a discovery made by me 
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has led to a reevaluation of the taxonomic characteristics 

used and of the schemes which have been proposed. The 

species to be described below as Crania applanata is, in 

most characteristics, assignable to the Didymiaceae. Lime 

deposits, however, are completely lacking, and this would 

result in assignment to the Ste~onitales. This reevaluation 

has convinced me that none of the systems proposed earlier 

adequately indicate interrelationships of the myxornycetes, 

particularly in the Physarales and Stemonitales. While the 

system proposed below is undoubtedly imperfect it will have 

served a purpose if it inspires continuing investigation and 

reconsideration of the phylogenetic relationships in the 

rnyxomycetes. 

In the following discussions of taxonomic criteria 

which have been used by various authors in the distinction 

of genera, families, and orders the conclusions expressed 

correspond to a considerable degree with those set forth or 

implied by Martin in recent treatments (1942, 1949, 1960). 

The complexity of the fruiting body, whether of 

distinct sporangia or plasrnodiocarps, of sporangia densely 

clustered on a common hypothallus but still discernible as 

sporangial units (pseudoaethalium), or of sporangia densely 

clustered within a common cortex and more or less imper-

fectly formed (aethaliurn), has been and continues to be used 

in the distinction of genera and families. The Amaurochaet-

aceae was maintained in the Amaurochaetineae by the Listers 
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(1925), Schinz (1920), Jahn (1928), and Hagelstein (1944). 

While Macbride recognized the family (1899, 1922), it was 

submerged in the Stemonitaceae by Macbride and Martin (19)4) 

and Martin (1949). Lindbladia is generally pseudoaethalioid 

and has been maintained as a distinct genus in the Cribrari-

aceae by most authors. Hagelstein (1944) indicated that 

forms intermediate between the single species 1· effusa 

(Ehrenb.) Rost. and Cribraria ~rglllacea Pers. exist, and 

that the two species are often found in as~ociation. Since 

the walls of the former show no indication of a persistent 

net.this generic distinction should be maintained. In the 

Anemineae, Liceales, or Enteridiales the Reticulariaceae 

and Lycogalaceae are used for aethalioid forms and Tubulin-

aceae (Tubiferaceae) for pseudoaethalioid forms. Martin 

(1949, 1960) has submerged the last two families in the 

Reticulariaceae. Transitions from the aethalioid condition 

appear to be lacking in Lycogala, but Liceopsis and Alwisia 

show a tendency towards the production of individual spor-

angia. Martin (1949) included Tubifera in the Liceaceae, 

but later (1960) placed the genus in the Reticulariaceae. 

In the absence of transition forms the pseudoaethalioid or 

aethalioid habit could justifiably serve as a generic dis-

tinction but should not be used at the family level. As yet 

a clear-cut distinction between the Liceaceae and Reticulari-

aceae is lacking. The tendency towards a microplasmodial 

habit in the former is perhaps an indication that the two 
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families should be treated as separate taxa. Unless com-

plemented by other characters the presence or absence of a 

stalk should not be used above the species level. 

Rostafinski's distinction of two series in the dark-

spored myxomycetes on the basis of presence or absence of 

lime deposits has been a convenient key character in all of 

the systems proposed.since. And without doubt the form, 

distribution, and presence or absence of lime deposits are 

to a considerable ~xtent an indication of phylogenetic re-

lationships. Although this situation has been recognized, 

the inherent convenience of this approach has offset the 

exceptions that had to be noted. 

Peridial characters have received undue attention in 

certain cases. The family Colloderrnataceae, with the single 

genus Colloderma was distinguished from other families of 

the Stemonitales because of the gelatinous outer layer of 

the sporangial wall. Colloderma is retained in this work 

tentatively, however, pending further study. A gelatinous 

outer layer is also found in Licea colloderma, described 

below. This character is considered of specific value only. 

In addition other characteristics of the peridium such as 

persistence, manner of dehiscence, presence or absence, and 

distribution of superficial deposits of refuse matter are 

considered of value only at the species level, unless cor-

related with other characteristics. 
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The capillitium is usually thread-like in form, and 

originates as cytoplasmic inclusions {Ross, 1957; Alexopoulos, 

1960), or as tubules formed in conjunction with a system of 

vacuoles which develop in the protoplast of the primordium 

{Weldon, 1955). Capillitium is typically present in species 

of the Trichiales, Physarales, and Stemonitales. Especially 

in some species of the Trichiales developments devoid of 

capillitium sometimes occur, and then may be confused with 

members of the Liceaceae. In Macbrideola in the Stemonit-

aceae capillitium may be scant or lacking, and in Echino-

stelium capillitium has been described for only two species. 

Within limits the characteristics of the capillitium are 

distinctive and useful as taxonomic characters from the 

ordinal level to that of the species. A true capillitium is 

formed in only one species of the Liceales, Listerella para-

doxa. The relationships of this species are without doubt 

with Licea pusilla and its allies, although others have 

placed it in the Dianemaceae because of the presence of a 

capillitium (Lister, 1911, 1925; ~acbride and Martin, 19J4). 

~ahn (1928) placed the genus in juxtaposition to Licea, but 

considered the presence of a capillitiurn a sufficient rea-

son to separate it in another family. 

Although pseudocapillitium may sometimes be confused 

with capillitium,the origin is quite different. Pseudo-

capillitium consists of threads or plates representing 

imperfectly formed sporangial walls, and is restricted to 
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pseudoaethalioid and aethalioid forms. Although the peridial 

net in Cribraria and Dictydium is similar in origin there has 

been no need to designate this structure as pseudocapillitium. 

In general, spore characteristics, other than color, 

have not been found useful except as species characteristics. 

Spores in the Physarales are brown to black in mass, those in 

the Stemonitales brown to black but in a few species ferrugi-

nous or pinkish brown, those in the Echinostriliales pallid to 

pink or yellowish. In the Trichiales the spores are typically 

bright colored. In contrast to the restricted range of colors 

in the above orders, spores in the Liceales vary from pale 

yellow or pink to almost black. Ornamentation and size of 

spore are relatively rella~le characteristics in the distinc-

tion of species. 

Little information supplemental to the morphological 

characteristics of the fruiting bodies is as yet available for 

determining the relatio~ships within the myxomycetes. While 

the type of plasmodium may prove of phylogenetic significance, 

as in the cases of the phaneroplasmodium and aphanoplasmodium, 

the taxonomic and phylogenetic importance of the "protoplas-

modium" is questionable above the generic level because of 

its occurrence in a diversity of families. In all probability 

the most intriguing studies of apparent phylogenetic signifi-

cance to appear have been those made by Ross (1957, 1960) on 

sporangial morphogenesis in the Stemonitaceae. The obser-

vations and illustrations of Weldon (1955) on Didymium and 
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Badhamia, and his own observations on members_ of the Physar-

' 
aceae, Cribrariaceae, Didymiaceae, and Trichiaceae led him to 

believe that the Stemonitaceae differ from the rest of the 

Myxogastres in the manner of hypothallus and stalk formation. 

In the Stemonitaceae the hypothallus is laid down underneath 

the sporangial primordla. The stalk prlmordlum ls continuous 

with the hypothallus and extends up into the sporangial 

primordium. While the stalk is being formed ~he prlmordium 

elongates and starts to move up the completed part of the 

stalk, and continues this movement until the mature height has 

been reached. In other families of Myxogastres mentioned the 

hypothallus is continuous with the stalk, but is formed on 

the upper surface of the plasmodium, whilE the stalk is formed 

by a thickening of the membrane on the outside of the primor-

diurn. The primordium thus flows upward through the stalk in 

these families rather than up an endogenously formed stalk as 

in the Sternonitaceae. The studies made by Ross were of species 

of Stemonitis, Comatricha, and Lamoroderma. Goodwin's study 

(1961) of sporangial morphogenesis in three species of 

Comatricha confirms Ross' findings. Clastoderma debaryanum, 

which has been assigned to the Sternonitaceae, was studied in 

culture by McManus (1961). Her findings indicate that the 

prirnordium flows upward through the stalk as in the Physarales. 

The Familv Clastodermataceae. From a phylogenetic 

point of view the difference in origin of the hypothallus and 

stalk in the Physarales, and in the Sternonitales as represented 
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by Stemonitis, Comatricha, and Lamproderma, is of more than 

passing interest. It is the first indication that there is a 

basic distinction between these two orders of dark-spored 

myxomycetes. Previous to Ross' work these orders were sepa-

rated on the basis of either the presence or absence of lime 

deposits, or on the presence or absence of lime deposits in 

the peridium and capillitium. It could be asked whether the 

origin of the hypothallus and stalk is of mo~e than theoret-

ical interest: can this distinction be used in routine 

taxonomic work? There are other characteristics which accom-

pany the type of development. Alexopoulos has shown that the 

aphanoplasmodium, characteristic of species of Stemonitis and 

Comatricha investigated, is non-granular, while the phanero-

plasmodium, characteristic of those Physarales investigated, 

is granular. Granular refuse matter is not deposited in spor-

angial formation in Stemonitis, Comatricha, Lamoroderma, and 

Ma6brideola, typical genera in the Stemonitales, whereas 

granular refuse is commonly excreted in sporangial formation 

in the Physarales. Two of the genera which have been included 

in the Stemonitales, Clastoderma and Echinostelium, were 

studied in culture (Alexopoulos, 1960; McManus, 1961). Both 

genera are microplasmodial, and in both refuse material is 

excreted within the stalk. The presence of rejected granular 

material in the stalk is characteristic also for Barbeyella 

and Elaeomvxa, while in Diachea the stalk is stuffed with 

lime deposits. The logical conclusion is that in all these 
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genera the primordlum passes upward through the stalk. These 

genera, which are usually included in the Stemonitales, are, 

then, similar to the Physarales in morphogenesis. On the 

basis of spore color and structure of the spore wall Martin 

removed Echinostelium to the order Echinosteliales. Theim-

plications of the discussion above tend to corroborate this 

t·ransfer. 

It seems fairly obvious that the genera Clastoderma, 

Barbeyella, Elaeomyxa, and Diachea are more closely related 

to the Physarales, and especially the Didymiaceae, than to the 

Stemonitales. These genera, while differing from the latter 

in morphogenesis and probably in plasmodial type, also differ 

from most of the Didymiaceae in the absence of lime in the 

peridium, the general absence of lime deposits, and the more 

or less typically stemonitoid appearance of the capillitium. 

A new family, the Clastodermataceae, is proposed in the 

Physarales, intermediate in characteristics between the 

Didymiaceae and the Stemonitaceae. 

The family Physaraceae is delimited to include those 

Physarales in which deposits of granular lime are typically 

present on the peridium and in the capillitium, and in which 

the capillilium is composed of colorless to bright-colored 

threads which typically branch and anastomose to form a 

reticulum. This circumscription results in the transfer of 

Diderma and Phvsarina from the family sensu Lister (1925) to 

the Didymiaceae as in Macbride (1922), Macbride and Martin 

(1934), and Martin (1949). Diachea, included in the 
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Physaraceae by Lister (1925), Schlnz (1920), Hagelsteln 

(1944), and Jahn (1928), and ln the Stemonitaceae by Macbride 

(1899, 1922), Macbride and Martin (1934), and Martin (1949), 

is transferred to the Clastodermataceae. 

The family Dldymlaceae ls delimited to include genera 

ln wh+ch the caplllltlum is composed typically of colorless 

to purple-brown threads arranged generally ln a more or less 

parallel manner and attached below to the base of the spor-

anglum or columella, and above to the peridlum, in which lime 

deposits in the form of stella te cr_ys tals, granules, or 

crystalline plates are typically present on the peridlum and 

generally lacking ln the capillltium. Leptoderma, assigned 

to this family by Lister _ ( 1925), Jahn ( 1928) , Macbride and 

Martin (1934), and Martin (1949), ls transferred to the 

Clastodermataceae. In some species the capillitlum branches 

and anastomoses to form a reticulum, thus approaching the 

following family. 

The Clastodermataceae ls circumscribed to include 

genera in which lime deposits are absent from the perldium, 

and generally completely lacking, in which the peridium is 

usually persistent, membranous to sometimes cartilaginous, 

and frequently iridescent, and in which the capillitium is 

composed of generally dark threads usually branching and 

anastomosing to form a reticulum. Four genera, in addition 

to Clastoderma, Barbeyella, Elaeomvxa, and Diachea, are. in-

cluded in this new taxon, two genera with some reservation. 
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Paradiachea was proposed with Diachea cylindrica Bilgram as 

type. The species included in this genus differ from Diachea 

in the absence of lime deposits in stalk and columella. 

Leptoderma is also closely related to Diachea, but differs in 

the absence of lime deposits in the stalk and columella. The 

sporangial wall is thickened an~veined below with brownish 

granular deposits and refuse matter, often including scattered 

crystalline flakes of lime (Lister, 1925). Two sessile genera, 

Colloderma and Diacheopsis Rre included on the similarity of 

capillitium to that of above genera. 

An inherent difficulty in determining relationships 

according to these concepts concerns the assignment of 

aethalioid and sessile forms. The aethalioid genera Amauro-

chaete and Brefeldia are without doubt closely related to 

Stemonitis. Schnella Macbr. has been included somewhat doubt-

fully in the Stemonitaceae by Macbride and Martin (19)4), 

Dennison (1945), and Martin (1961b). Diacheoosis is a poorly 

known genus which Dennison (1945) considered to differ from 

Lamproderrna only in the lack of a columella. It will be neces-

sary to study Colloderrna and Diacheopsis in culture before 

their relationships can be determined with any certainty. 

The following synopsis of genera gives the arrangement 

follm:ed in this work. Sequence of orders is that of Martin 

(1960). This synopsis differs from the opinions published by 

Martin in the as~ignrnent of the genera transferred to the 

Clastodermataceae and in the assignment of Listerella to the 



Liceaceae (Macbride & Martin, 1934). In addition five new 

genera are proposed. 

Class Myxomycetes 

Subclass Ceratiomyxomycetidae 

Order Ceratiomyxales 

Family Ceratiomyxaceae 

Ceratiomyxa Schroet. 

Sublcass Myxogastromycetidae 

Order Licea1e·s 

Family Liceaceae 

Licea Schroet. 

List.erella Jahn 

Family Reticulariaceae 

Tubifera Gmel. 

Dictydiaethalium Rost. 

Reticularia Bull. em. Rost. 

Lycogala Mich. ex Adans. 

Family Cribrariaceae 

Lindbladia Fries 

Cribraria Pers. 

Dictydium Schrad. 

Order Trichlales 

Family Dlanemaceae 

Calomyxa Niewl. 

Dlanema Rex. 

Prototrichia Rost. 

Physonema Brooks 
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Family Trichiaceae 

Minakatella G. Lister 

Perichaena Fries 

Arcyrodes 0. F. Cook 

Arcyria Hill ex Wiggers 

Oligonema Rost • • 
Calonema Morgan 

Hemitrichia Rost. 

Trichia Hall. 

Cornuvia Rost. 

Order Echinosteliales 

Family Echinosteliaceae 

Echinostelium de Bary 

Colligatisnora Brooks 

Order Stemonitales 

Family Stemonitaceae 

Amaurochaete Rost. 

Brefeldia Rost. 

Schnella Macbr . 

. Stemonitis Gled. 

Comatricha Preuss 

Enerthenema Bowman 

Lamproderma Rost. 

Macbrideola H. C. Gilbert 

Order Physarales 

Family Physaraceae 

Fuligo Hall. 
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Erionerna Penzig 

Badharnia Berk. 

Physarurn Pers. 

Crateriurn Trent. 

Cienkowskia Rost. 

Physarella Peck 

Leocarpus Lit:ik 

Family Didyrniaceae 

Crania Brooks 

Badharniopsis Brooks 

Diderma Pers. 

Physarina von H~hnel 

Mucilage Mich. ex Batt. 

Didyrniurn Schrad. 

Meylania Brooks 

Lepidoderrna de Bary 

Family Clastoderrnataceae 

Clastoderma Blytt 

Barbeyella Meylan 

Elaeomyxa Hagelstein 

Diachea Fries 

Paradiachea Hertel 

Leptoderrna G. Lister 

Diacheopsis Meylan 

Colloderrna G. Lister 
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Because this is a preliminary study, not a monograph, 

and in the interest of succinctness, descriptions of published 

species are excepted if readily available in the standard 

monographs by Lister (1925), Hagelstein (1944), and Martin 

(1949). The synonomy listed in these works is accepted for 

the most part, since·few of the types have been examined 

personally. Because of the time required in the processing 

of corticolous material little effort was made to retain 

collections of the described species commonly encountered. 

For this reason the number of collections cited may fail to 

suppGrt statements made as to the abundance of a species. 

Those species collected from wounds, dead limbs, and 

knot holes in living trees, as well as those obtained only in 

moist chambers have, with a few exception~ been disregarded. 

An implication that these species are restricted to terres-

trial types of substrata is not intended; merely that proof 

of corticolous habit is lacking. While much of the material 

obtained could be identified with reasonable certainty with 

published species, a number of apparently undescribed species 

have been collected. After an apparently undescribed species 

had been collected and recognized as such, a continuing 

.search was made in an effort to obtain an abundance of material 

for study and distribution. 

There is an increasing objection to ~he proposal of 

new taxa on the basis of morphological studies alone. There 

is some justification for this opinion. While it is yet to 

be proved that cultural studies under controlled conditions 
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will obviate this situation, it is probable that specific and 

generic concepts would be clarified to a considerable degree. 

Cultural studies are especially desirable for those species 

producing a single sporangium from a plasmodium. In such 

species it is difficult to decide with any certainty whether 

the variations encountered are a result of variation within 

a species or species complex, or the.presence of more than 

one species. It ls only within recent years that any parti-

cular effort has been made to culture plasmodia of species 

other than those belonging to the Physarales. Only a few of 

the microplasmodial species have been obtained in culture 

(Alexopoulos, 1960; McManus, 1961, 1964; Wollman and Alexo-

poulos, 1964). My own efforts in this direction have been 

unsuccessful. The possibility of cultural studies under con-

trolled conditions is obviously still in the distant future. 

With a view to reducing to as great a degree as possible this 

basis for criticism only the most distinctive of the entities 

studied are proposed here as new species. 

Considering the present poor state of the knowledge of 

the flora of this ecological niche it would be meaningless to 

present keys to just those genera presently known to fruit on 

-living trees. In the construction of keys I have depended to 

a considerable extent upon the works of Lister (1925) and 

Martin (1949), and in the treatment of the L~cea pusilla--~. 

minima complex upon the work of Nannenga-Bremekamp (1965). 

These keys are constructed for the identification of typical, 
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well-matured material. Keys to species are given only_for 

those genera well-represented in the arboreal habitat. 

Holotypes of taxa described herein are deposited in 

the University of Iowa Herbarium, Iowa City. Isotypes and 

paratypes, when available, are being deposited in my personal 

herbarium, the University of Kansas Herbarium at Lawrence, 

the National Fungus Collections at Beltsville, Md., the Royal 

Botanic Gardens Herbarium at Kew, and the University of Texas 

Herbarium at Austin. Representative materi?l of other taxa 

discussed in this thesis is deposited, when available, in the 

Univ~rslty of Kansas Herbarium (KANU). 

A KEY TO THE ORDERS OF MYXOMYCE1:PES 

1. Spores developing on sterigmata produced on membranous 

sporophores, ....•... 

With s lngle genus . , , • 

• Ceratiomyxomycetidae 

. [Ceratiomyxa Schroet.]* 

1. Spores developing within sporangia, though sporangial 

wall may be evanescent .•.. Myxogastrornycetidae ... 2 

2. Sporangia globose, stalked, less than 120 µ in 

diameter, white to yellowish or pink; spores in 

mass white to pallid, by transmitted light color-

less or nearly so; stalk translucent, usually with 

included deposits of refuse matter; secreted lime 

absent . . . . . . . . . . • Echinosteliales, p. llJ 

* Throughout the thesis taxa included in the keys, but not 
considered in the text, are inclosed in brackets. 



2. Sporangia stalked or sessile, variously shaped to 

plasmodiocarpous or aethalioid, usually more than 

120 µ in diameter; stalk when present usually 

distinctly colored or opaque; spores usually dis-

tinctly colored in mass; secreted lime often 
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present •••••• . . . . . . . . . . . . . . . • J 

J. Capillitium lacking (except in Listerella), pseudo-

capillitium often present; columella lacking; spores 

in mass gener&ily pallid or bright-colored, occasion-

ally brown, violaceous brown to black; deposits of 

lime lacking . • • • • . • • • • • . • • Licea les, p. 56 

J. Capillitium typically present, though sometimes 

inconspicuous, scanty-or absent. . • . . . . • .• 4 

4. Spores in mass pallid or bright-colored; columella 

lacking; secreted lime rarely present, then only 

on surface of peridium ..... Trichiales, p. 97 

4. Spore~ in mass usually dark brown to black, rarely. 

pinkish to lilaceous brown; columella present or 

lacking. . . . . . . . . . . . . . . . . . . . . . 5 

5. Secreted lime absent; stalk and columella usually 

present, corneous, generally dark and opaque, lacking 

deposits of refuse matter; peridium frequently evanes-

cent, when present membranous and generally iridescent; 

capillitiurn present except in some minute species, 

typically thread-like, generally distinctly colored to 

dark ••.•.•.••.•.•.. · Stemoni tales, p. 1.35 
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5. Secreted lime of characteristic form usually present; 

stalk and columella when present typically containing 

deposits of refuse matter or lime, or membranous, not 

corneous; peridium rarely evanescent; capillitium color-

less to dark, generally thread-like .. Physarales, p. 156 

LICEALES 

Fructifications sporangiate to occasionally plas-

modiocarpous, sessile or stalked, or pseudoaetholioid or 

aethalioid; capillitium lacking (except in Listerella); 

pseudocapillitium often present; columella lacking; spores 

in mass generally pallid or·bright-colored to brownish, but 

in some species dark; deposits of lime lacking. 

Key to the Families of Liceales 

1. Dictydine granules (deeply pigmented granules in the 

sporangial wall) present; capillitium and pseudo-

capillitium lacking; typically portions of sporangial 

wall persisting as a net . . . Cribrariaceae, p. 96 

1. Dictydine granules absent; portions of the sporangial 

wall never persisting as a net 2 

2. Fructification of separate sporangia or small 

plasmodiocarps; capillitium absent (except in 

Listerella); pseudocapillitium lacking. Liceaceae, p. 57 
2. Fructification an aethalium or pseudoaethalium, 

usually ma~sive, seldom small and sporangium-

like; pseudocapillitium usually present .••. 

. . • • • • • • • . • • • . . • Reticulariaceae, p. 94 
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LICEACEAE 

Fructification sporangiate, or occasionally of short 

plasmodiocarps, sessile or stalked; sporangial wall carti-

laginous or membranous, generally invested with deposits of 

granular refuse matter; pseudocapillitium and capillitium 

~except in Listerella) -lacking;·spores in mass pallid to 

dark. 

_P: Key .k> the Genera ..Qf Liceaceae 

1. Capilli ti urn lacking. • • • . • • • • • • . . Licea, p. 57 

1. Capillitium consisting of simple, moniliform threads 

depending fro~ the margins of revolute peridial 

lobes . • • . • . • . • • • • . • . • . Lis terella, p. 93 

LICEA Schrad., Nov. Gen. Pl. 16. 1797. 

Protoderma Rost., Monog. 90. 18?4. 

Protodermium A. Berl., in Sacc. Syll. Fung. 7:328. 1888. 

0rchadella Wingate, Proc. Acad. Phil. 1889:280. 1889. 

Protodermodiurn Kunze, Rev. Gen. 867. 1891. 

Hymenobolus Zukal, 0esterr. Bot. Zeits. 43:73, 1893. Not 

Hyrnenobolus Dur.~ ~ant. 1845. 

nvmenobolina Zukal, 0esterr. Bot. Zeits. 4J:1JJ. 1893. 

Kleistobolus Lippert, Verk. Zool. Bot. Ges. Wein 44:70. 
· 1a91i. 

Fructification sporangiate, or occasionally of short 

plasmodiocarps, sessile or stalked, generally small to 

minute; pseudocapillitium and capillitiurn lacking; spores in 

mass pallid to bri-ght-colored to nearly black; stalk, when 
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present, a secreted column of gelatinous material with 

included granular refuse; plasmodium typically a microplas-

rnodium. 

Type species, Licea pusilla Schrad. 

A review of the history of the genus Licea was given 

by Martin (1942) at which time he p~oposed its emendation "to 

include all Myxomycetes with separate, limeless, sporangiate 

or plasmodiocarpous fructif~cations, sessile or stalked, 

dehiscent irregularly, by plates or by lids and lacking a 

massive hypothallus and capillitium, other than the finger-

like protrusions from the inside of the cap of Kleistobolus." 

Of the four species originally included by Schrader in the 

genus, Martin selected 1· pusilla as type. During the late 

1800's three genera dehiscing by a lid were proposed; 

Orchadella, Hymemobolina, and Kleistobolus. Hagelstein (1942) 

reduced the last two genera to synonomy with Orchadella, and 

Martin, in the same year, reduced these three genera to 

synonomy with Licea, contending that neither the presence or 

absence of a stalk, nor the manner of dehisence were of 

generic significance. Recently (1965) Nannenga-Bremekarnp, 

while accepting Martin's circumscription, proposed three 

subgenera: Licea, dehiscing along preformed lines into 

angular plates provided at the margin by interlacing knobs 

or pegs; Orchadella, dehiscing by means of an orbicular lid; 

and Pleiomoroha, dehiscing either by means of an apical 

fissure or irregularly. Within the genus interrelationships 
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of species and species groups are at present poorly under-

stood. The establishment of these taxa on the single charac-

teristic, the manner of dehiscence, results in the alignment 

of species with different spore characteristics in the same 

subgenus, and species with similar spore characteristics in 

different subgenera, and appears to be a somewhat unnatural 

arrangement. It seems best, for the present, to accept 

Martin's conservative treatment of Licea, at the same time to 

disregard the subgenera proposed by Nannen~1-Bremekamp. 

Species of Licea have been reported from substrata 
. 

other than bark fairly commonly. It ls of interest to note, 

however, that almost all of the known species have either 

been collected on the bark of living trees, or obtained in 

moist chamber cultures of this substratum. For the sake of 

completeness all of the species presently recognized by me 

are included in the following key. 

A Key to the Species of Licea· 

1. Sporangia sessile, fusoid, black, shining; spores in 

mass dingy to dark .... [k. fimicola Dearness & Bisby] 

1. Not with the above combination of characteristics ••.. 2 

2. Spores papillose, warted or spinulose; sporangia 

sessile, generally on a broad base •• 

2~ Spores smooth or obscurely roughened; sporangia 

stalked or sessile. . . . ' . . . . . . . . . . . 
J. Spores in mass pallid or bright-colored; sporangial 

wall dehiscing irregularly, by an apical fissure, or 

. 3 

.13 
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by lobes, but not along raised, preformed ridges into 

angular plates or lobes. . . . . . . . . . . 4 

J. Spores in mass typically dark, occasionally bright-

colored; sporangial wall dehiscing along raised, 

preformed ridges into angular plates or lobes •..•. 8 

4. Spores spinulose; sporangial wall dehiscing 

irregularly.· • • • • • • • • • • • . . • . • • 5 

4. Spores closely and minutely papillose; sporangial 

wall dehircing by lobes, a longitudinal fissure, 

or sometimes irregularly .•...•..••.•. 6 

5. Predominantly plasmodiocarpous, but often accompanied 

by pulvinate sporangia, O.J-1 mm wide, 1-10 mm in 

length .•.•••..••... [~. variabills Schrad.) 

5. Sporangiate, O.J-0.4 mm in diam. . • • 1. ~- ten era. 

6. Sporangial wall of two membranous layers and an 

outer layer impregnated with refuse; sporangia 

hemispheric on a broad base, dehiscing by lobes 

from above or irregularly ..... 2. L. lnconspicua. 

6. Sporangial wall of a single membranous layer in-

vested with a layer impregnated with refuse matter.? 

7. Sporangia hemispheric to pulvinate and slightly 

elongate, black, with a narr::n: black margin generally 

extending onto the substrate •.•... J. k• marginata. 

7. Sporangia generally narrowly ellipsoid or somewhat 

fusiform, rarely hemispheric, simple to occasionally 

branched, repent, yellow to brown or sometimes dark; 
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sporangial wall typically opening along an apical 

slit into two equal parts which remain attached at 

the base .•.•...•••.•....• 4. ~- blforis. 

8. Long, slender, moniliforrn threads depending from 

the margins of the perldial lobes ••.•.. 

• • • • • • • • • • • • • • Listerella (see P• 93). 
8. Outgrowths from the inner surface of lobe margins 

at most elongate protuberances. 

Spores in mas~ dark brown to black. . . . . . . . . . 10 

9. Spores in mass pale red to ferruginous, by trans-

mitted light rosy to pale red-brown, turning olivaceous 

gray in dilute KOH, minutely warted, 10-lJ µ in 

diam .••.••.. •.•..••. [b. minima Fries). 

10, Spores lacking a distinct, pale area of germi-

nation, minutely warted .. •. 11 

10. Spores with a conspicuous, pale area of germi-

nation . . . . . . . .12 

11. Spores (14-)15-16(-20) µ in diam . [1. pusilla Schrad.). 

11. Spores (10-:-)12-lJ µ in diam .••. 

. .[~. ousilla var. pygmaea Meylan). 

12. Spores by transmitted light pale red-brown or rosY, 

rather coarsely warted, (14-)15-18(-19) µ in 

diam. . . . . . . . . . . ... 5. ~- chelonoides. 

12. Spores gray by transmitted light, minutely 

warted, (lb-)ll-lJ(-15) u in diam; sporangial 
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regular, interlacing knobs on the inner 
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surface ............. 6. 1· testudinacea. 

lJ. Sporangial wall dehiscing along raised, preformed 

ridges into angular plates or lobes ......... 14 

lJ. Sporangial wall dehiscing irregularly, by a lid, or 

in a circumscissile manner ... 

14. Spores in mass pale yellow to oli~aceous yellow 

to pale red; sporangia sessile on a broad 

. 16 

base . . .. 7. 1· castanea. 

14. Spores in mass brown to nearly black; sporangia 

globose or globoid, stalked or occasionally 

sessile, dark. . . • . . . ......... 15 

15. Spores 7-8 µ in diam .. 8. 1· microspora. 

15. Spores 12-14 µ. in diam. . . . • . 9. 1· pedicellata. 

16. Spores in mass dark brown to nearly black .... 17 

16. Spo~es in mass pallid to bright colored ..... 20 

17. Sporangia typically dehiscing by a lid; spores 

11-16 µ in diam . . . ... 10. L. parasitica. 

17. Sporangia not dehiscing by a lid ........... 18 

18. •Outer layer of sporangial wall, when moist, 

thick, hyaline, gelatinous ... 11. 1· colloderma. 

18. Outer layer of sporangial wall not thick and 

gelatinous when moist ..... . . 19 

19. Sporangia sessile on a broad base, pulvinate; peridium 

black, tuberculate, divided internally into polygonal 



plates; spores yellowish brown by transmitted 

light .•••• . . . . . . .•. 12. !:!• tuberculata. 

19. Sporangia appearing conic on a narrowed base, actually 

globose with a conic mass of gelatinous refuse de-

posited apically; spores olivaceous brown by trans-

mitted light .•..•••...• lJ. L. pseudoconica. 

20. Sporangia dehiscing irregularly or in a cir-

cumscissile manner. . . . . . . . '• . . 
20. SporangiR dehiscing by a lid •• . . . 

21. Sporangia sessile on a narrowed base or shortly 

stalked, 45-110 µ in diam; spores 8.5-10~5 µ in 

• • 21 

• 22 

diam. • • . . . . . . . . . ... 14. 1· perexigua. 

21. Sporangia stalked, 84-160 µ in diam; spores 11.5-13 µ 

in diam • . . . . . . 15. 1· scyphoides. 

22. Sporangial lid bearing on the inner surface 

blunt, cylindrical outgrowths, with tubercles 

toward the margin; sporangia sessile 

. . . . . ..... 16. 1· kleistobolus. 

22. Sporangia typically stalked, with membranous 

lid . . . . . . . . . . . . . . 17. 1· operculata. 

1. Licea tenera Jahn, Ber. Deutsch, Bot. Ges. 36:665. 1919. 

Because there is some difference of opinion as to the 

characteristics of this species the following translation 

from the original description is given. 

Spor8ngia 0.J-0.4 mm in diam, insignificant-looking, 

globular, sessile, with a rather broad ~ase, light brownish, 
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glistening if still covered with peridium. Sporangial wall 

yellowish-brown, transparent, glossy, provided with papillae 

only here and there on the inner surface, without preformed 

lines of dehiscence, upon maturity or on contact rupturing 

in irregular shreds. Spores about 12 µ in diam, globose, 

covered with numerous short spines, with a pale area on one 

side. Capillitium lacking. 

About a dozen sporangia were obtained in moist cham-

ber culture on bark from Acer pseudoplatanus collected in 

Bavaria. Jahn considered his species as certainly related ·to 

1· flexuosa Pers. [= L. variabilis Schroet. a~cording to Mar-

tin (1949)]. 

The description in Lister (1925) deviates somewhat 

from the original description and was probably based, at 

least in part, on the collection of four sporangia cited 

from Essex, British Isles. The sporangia illustrated on 

plate 219, fig. _h, in the above monograph are sessile on a 

narrowed base, while the sporangial wall is described as 

minutely areolated from spore-impressions, with scanty super-

ficial deposits of refuse matter, and the spores as pale 

olive-yellow, and 10-12 µ in diam. Hagelstein (1944) copied 

the Lister description verbatim. He reported two collections 

from Kansas on the strength of the identification by Jahn of 

one of the collections ask• tenera (see discussion under 

1· oerexigua), at the same time noting that these collections 

did not agree with the descriptions. Martin (1949) also 
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deviated from the original species concept, describing the 

sporangia as sessile on a constricted base, the peridium 

sometimes with superficial deposits, and the spores as pale 

olive-yellow, 10-12 µ in diam. Apparently the type has not 

been studied by anyone other than Jahn. Occasional col-

lections have been referred to~- tenera: from England by 

Miss Lister (1925); from Oregon by Peck & Gilbert (1932); 

from Iowa by Gilbert & Martin (1933); from Illinois by R. K. 

Benjamin (1956); and from Scotland by Ing (1965). Neither 

the type nor any of the above collections have been examined 

to determine the species involved. I have made efforts to 

collect material which could be assigned to L. tenera with 

confidence, but as yet none has been found. 

2. Licea inconsnicua Brooks, sp. nov. 

Sporangia sparsa vel gregaria, sessilia in fundo 

lato, subglobosa vel hernisphaerica vel aliquantum pulvinata, 

flavo-brunnea vel furva, 0.2-0.3 mm crassa. Peridium absque 

lineis preformatis dehiscentiae, ab apice lobis reflexis 

dehiscens, tristratum; extimurn cartilaginosurn, laevurn, atrum 

et impellucidum propter deposites abundantes rnateriae granu-

latae; medium membranaceum, laevum, hyalinum; intimum a medium 

discretum, membranaceurn, tenuissimurn, pallide flavo-brunneum, 

pellucidum, intus dense et minute papillosum. Sporae 

aurantiacae, pallescentes versus salrnoneae luce reflexa, 

pallide luteo-aurantiacae luce transrnissa, globosae, dense et 

minute papillosae, ·(13.5-)14.5-15.5 µ in diam. Plasmodium 

aurantiacum. 
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In sculpturis parlete sporae Licea bifori Morgan et 

L. marginata N.E.N-ff .. simil1s; a 1· bifori sporangiis 

hemisphaericis non fissura longitudinala dehiscentes, a 1· 
marginata sporangiis typicenonnihil applanatis, ab uterque 

peridio tristrato, sporis majoribus aurantiacis differt. 

Sporangia scattered to gregarious, subglobose to 

hemispheric, sessile on a broad base, dark brown to grayish 

brown to black, 0.2-0.J mm diam; sporangial wall lacking pre-

formed lines of dehiscence, dehiscing from above by irregular 

lobes, consisting of three loosely adher~nt layers, the outer 

layer frangible to somewhat firm and cartilaginous, dark and 

opaque from abundant, evenly distributed deposits of in-

cluded, granular, refuse material, the intermediate layer 

membranous, smooth, colorless, translucent, refractive, ap-

pearing to be about 2.0-2.5 u in thickness, the inner layer 

membranous, very thin, pale yellowish brown, closely and 

minutely papillose on the inner surface; spores in mass at 

first orange or reddish orange fading to pinkish ochraceous, 

globose or globoid, closely and minutely papillose, the 

papillae arranged in a more or less reticulate pattern, 

(lJ.5)-)14.5-15.5 µ in diam. Plasmodiurn a microplasmodium, 

orange. Sclerotia globoid, orange. 

TYPE: 2584, on Ulmus americana L., Geary Co., Kansas, 

26 Oct. 1963. The holotype is deposited in the University of 

Iowa Herbarium, Iowa ~ity. 
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ETYMOLOGY: From the Latin incQnsgicuus, with re-

ference to the inconspicuousness of the sporangia. 

DISTRIBUTION: Arkansas, Kansas, Kentucky. 

HABITAT: On bark of living trees, and occasionally 

bark of dead branches in living trees. 

MATERIAL EXAMINED: Arkansas: Ashley Co., 2670 (me), 

on Catalpa sp., 13 May 1964: Crawford Co.; 2756, on Juni-

perus virginiana, 27 Oct. 1964. Kansas: Dickinson Co.; 2599, 

on Ulmus amcricana, 15 Nov. 1963: Geary Co., 2583 on Q. 

americana, 14 Sept. 1963; 2584 (TYPE), on U. americana, 26 

Oct. 1963; 2585, on Ulmus ~p., 26 Oct. 1963; 2920, on Ulmus 

sp., 29 Nov. 1965; 2923, on Ulmus sp~ 29 Nov. 1965: Johnson 

Co.; 2601, on Ulmus sp~ 27 Dec. 1963. Kentucky: Cumberland 

Co.; 2562 (me) , J. virginiana, 29 Dec. 1962; 2571, on J. 

virginiana, 18 July 1962; 2761, on J. virginiana, 18 July 

1962; 2801, on bark of dead limb of J. virginiana, 5 Aug. 

1965; 28J9, on bark of dead limb of J. virginiana, 7 Aug. 

1964; JOJl, on Ulmus sp.' 20 Aug. 1966. 

A number of the orange microplasmodia of this species 

were first observed in a moist chamber culture of red cedar 

bark from Kentucky. Subsequently sporangia/were found within 

the layer of algae coating the bark. The sclerotia, which 

are about the same size as the sporangia, are a bright orange 

in color, and, in the field, are easier to find with the aid 

of a hand lens than the obscure sporangia. The Kansas 

material was found predominantly on lichens, but also on the 



68 
surrounding bark. Sporangia on lichens are typically hemi-

spherical on a broad base. When undisturbed, such sporangia 

tend to dehisce from above by irregular, reflexing lobes. 

Numerous sporangia were observed, however, in which the outer 

sporangial wall was broken open. The shiny, yellowish to 

reddish, globose sporangia are found frequently lying more or 

less free in a cavity within the outer wall, or free on the 

substrate. The structure referred to as the outer layer of 

the sporangial wall is evidently the dried gelatinous cortex 

or ectoplasm of the plasmodium impregnated with excreted 

refuse. A number of sporangia were examined to determine 

whether it was typical for the sporangium to fill the space 

within the outer layer only partially. The amount of free 

space varies somewhat but is often quite conspicuous. This 

is the only species known whose sporangial wall is composed 

of two, easily separable membranous l~yers. 

On the basis of similarity of spore ornamentation and 

color Licea biforis, 1· marginata, and 1· inconspicua appear 

to constitute a group of closely related species. The spores 

in these species are densely and minutely papillose, with the 

papillae frequently arranged in a reticulate pattern. L. 

inconsnicua differs from both of these species in the hemi-

spherical shape of the sporangia, dehiscence by lobes, and 

in the structure of the sporanglal wall. 



J. Licea marginata N.E.N-B., Acta Bot. Neerl. 14:144. 

1965. 

Sporangia scattered to gregarious, sessile on a 

broad base, pulvinate, usually depressed though occasionally 

bolster-shaped, oblong varying to angular or rounded, dark 

prown to black, somewhat glistening and iridescent, 0.1-0.4 mm 

across; sporangial wall lacking any indication of preformed 

lines of dehiscence, consisting of two closely adhering lay-

ers, the inner layer membranous, translucent, colorless,• 

refractive, smooth, overlaid with an opaque, smooth, continu-

ous layer impregnated with dark, granular, refuse matter and 

generally extending beyond the margin of the sporangium onto 

the substrate to form a dark border up to about 0.05 mm wide; 

spores in mass light brown, by transmitted light pale golden 

brown, globose to oval, densely and very minutely papillose, 

11-12 µ in diam. 

TYPE LOCALITY: The Netherlands. 

ILLUSTRATIONS: Acta Bot. Neerl. 14:145, fig. 11. 

DISTRIBUTION: The Netherlands; Kentucky. 

HABITAT: Described from material obtained in moist 

chamber culture of bark from living Ulmus sp., Tilia sp., 

Salix sp~ Aesculus hiooocastanum L. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 28J8, 

on bark of dead grape vine in tree, 6 Sept. 1965. 

Nannenga-Bremekamp confirmed the identification of 

the Kentucky material. The description given above is based 
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on this material and· agrees well with the original descrip-

tion except in the manner of dehiscence. According to 

Nannenga-Bremelcamp dehiscence of sporangia is by an apical 

slit, while the dehiscence in the American material appears 

to be irregular. 

4. Licea biforis Morgan, Jour. Cine. Soc. Nat. Hist. 15:lJl. 

1893. 

Licea sinuosa N.E.N-B., Acta Bot. Neerl. lh:14J. 1965. 

This species is fairly common on dead bark, sometimes 

on aebris such as decaying paper, and frequently develops on 

the bark of living trees cultured in moist chamber. No 

particular effort has been made to retain material obtained 

in the field on bark of living trees, but it was observed 

with relative frequency. Typical, laterally compressed 

sporangia tend to develop on surfaces of bark more or less 

protected from desiccation, such as in crevices and on the 

inner side of flakes. Fruitings occurring 0n eyposea sur-

faces of bark may be typical but often show evidence of 

poor maturation. The sporangia tend to be depressed, rather 

than laterally compressed, and vary from round with cir-

cumscissile dehiscence, to somewhat irregular in shape, to 

straight or flexuose, simple or branched, with a longitudinal 

line of dehiscence. Licea sinuosa, described by Nannenga-

Bremeka~p from moist charn~er developments on bark, falls 

within the range of variation observed within L. biforis, 

and is considered a synonym of the latter species. 
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DISTRIBUTION: Probably cosmopolitan. 

HABITAT: Bark of dead and living trees. The fol-

lowing collections are from the bark of living Juniperus 

virginiana. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2692, 

5 Sept. ·1964. Kentucky: Cumberland Co.; 2513, 18 July 1962; 

2887, 8 Aug. 1965. Tennessee: Maury Co.; 2651, 20 July 1963. 

5. Licea chelonoides N.E.N-B. Acta Bot. Neerl. 14:136. 1965. 

Sporangia scattered to gregarious, sessile on a 

slightly constricted base, hemispheric to oblong, usually 

slightly depressed, dull black, up to 0.5 x 0.8 mm across, 

up to 0.5 mm in height; peridium thick, of two closely adher-

ing layers, the inner layer membranous, smooth to very 

minutely warted, with a band of knobs on the inner margin of 

the lobes, invested except along the lines of dehiscence with 

a layer of dark granular refuse, dehiscing along raised 

lines as petaloid lobes; spores in mass dark brown, by trans-

mitted light pale red-brown or rosy, globose, densely warted, 

with a thinner area of dehiscence, (14-)15-18(-19) µ in diam. 

Plasrnodium brown. 

TYPE LOCALITY: The Netherlands. 

ILLUSTRATIONS: Acta Bot. Neerl. 14:137, f. 5. 
DISTRIBUTION: Not known except from type locality. 

HABITAT: On wood and bark in moist'chamber. 
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MATERIAL EXAMINED: N.E.N-B. 4615 Bon dead pine 

wood in moist chamber, col. by Nannenga-Bremekamp. Bilthoven, 

Netherlands, Oct. 1960. 

This specles differs from Licea pusilla in the more 

coarsely warted, reddish tinted, not at all olivaceous spores 

and in the color of the peridium as seen by transmitted 

light (orange-brown, not olivaceous) and from h• minima in 

the less bright peridium, and the larger spores dark-brown 

in mass. The author stated that it takes a long time to 

mature; two to three months being no exception. This state-

ment probably refers to the appearance of sporangia in a 

culture, but not to the maturation of the sporangia. 

6. Licea testudinacea N.E.N-B., Acta Bot. Neerl. 14:141. 

1965. 
Sporangia scattered to gregarious, sessile on a 

flattened base, varying from globose to oblate to pulvinate, 

angular, dark brown to black, up to 0.8 mm across and 0,15 

mm in height; peridium divided into rather small plates by 

undulate, glossy ridges, consisting of two closely adhering 

layers, the inner layer membranous, minutely warted on the 

inner surface, with a band of interlacing knobs along the 

margin, invested on the outer surface with granular refuse 

matter except at the margins of the plates and lobes, 

dehiscing along the ridges, the apical plat~s falling away 

and the lobes reflexing; spores very dark brown in mass, 
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gray to grayish brown by transmitted light, globose, minutely 

warted, with a conspicuous pale area of germination on one 

side, (10-)11-13(-15) µ in diam. 

TYPE LOCALITY: None mentioned, but presumably The 

Netherlands. 

ILLUSTRATIONS: Acta Bot. Neerl. 14:141, fig. 8. 
, . 

DISTRIBUTION: Netherlands; Arkansas, Kansas, Ken-

tucky, Michigan, Missouri. 

HABITAT: On bark of dead and living trees. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2701 

(me), 24 Sept. 1964; 2754, 27 Oct. 1964; 2759 (me), 1 Feb. 

1965. Kansas: Douglas Co.; 2839 (me), 8 March 1966: 

Geary Co.; 2689 (me), 16 Pee. 1963; 2937, 15 Dec. 1963; 3122 
(me), 2 March 1967; 3123 (me), 8 March 1967: Waubunsee Co.; 

2548 (me), Jan. 1963. Kentucky: Cumberland Co.; 2899, 10 
Aug. 1965. Michigan: Washtenaw Co.; 2947 (me), 30 Dec. 1965; 
2955 (me), 20· Jan. 1966. Missouri: Jackson Co.; 2656 (me), 

15 Apr. 1964; 2663 (me), 25 June 1964. 
According to the author this species differs from 

~- pusilla var. nygmaea Meylan and similar species in the 

larger sporangia which are depressed and pulvinate, the peri-

dium divided above into many small plates, by the dense and 

regular_band of knobs and pegs alo~g the margins of the 

plates, and by the spores with their pale germinal area and 

gray color by transmitted light. It was reported to be 
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frequent on the bark of dead trees cultured for a long time 

in moist chamber. 

7. Licea castanea G. Lister, J. Bot. 49:61. 1911. 

This species was found occasionally on the exposed 

surface of bark of living red cedar. It is, however, more 

characteristic of dead bark around old wounds and on the 

inner surface of dead bark. It was described with spores 

olive-yellow in mass, smooth, with wall thinner on one side, 

8-10 µ in diam. Material obtained from exposed bark surfaces 

tend~ to have spores in mass olive-yellow with a reddish cast, 

or distinctly reddish, and ranging slightly larger in size, 

10-12 µ diam. 

DISTRIBUTION: Europe; Arkansas, Kansas, Kentucky, 

New York. 

HABITAT: On bark of dead and living trees. 

MATERIAL EXAMINED: Arkansas: Washington Co.; 2784, 
7 Feb. 1965. Kansas: Geary Co.; 2588, 26 Oct. 1963; 2936, 

29 Nov. 1965. Kentucky: Cumberland Co.; 2967, 23 Oct. 1965; 
3032, 20 Aug. 1966. 

8. Licea mlcrosnora Brooks, sp. nov. (Fig. 5) 

Sporangla sparsa vel gregarla, subglobosa, stipitata, 

atra, nltida, lineis dehiscentibus manifestis absentibus, 

60-100 µ diam, 195-210 µ altitudine tota. Peridium mem-

branaceum, depositls exilibus materiarum granulosarum rejec-

tarum aequaliter investienti, luce transmissa pallide 
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bru.nneum, intus papillis brunneis dense notatum, a supra 

fragmentis irregularibus dehiscens. Stipes ater, exaratus, 

30-50 µ crassus, 70-160 µ altitudine. Sporae in cumulo 

atrobrunneae, luce transmissa brunneae, globosae, laevi, cum 

area incolorata tenui instructae, 7-8 µ diam. Plasmodium 

lgnotum. 

A Licea pedicellata (H. C. Gilbert} H. C. Gilbert 

sporis minioribus et lineis dehiscentibus peridiorum absen-

tibus differt. 

Sporangia scattered to gregarious, globoid or globose, 

stipitate, black, shining, lacking evident lines of dehiscence, 

60-100 µ diam, 195-210 µ ·in total height; peridium membranoup, 

evenly invested with scanty deposits of refuse matter, pale 

brow~ by transmitted light, densely marked on the inner sur-

face with brown papillae, dehiscing irregularly from above 

by irregular fragments; stipe black, furrowed, J0-50 µ in 

width, 70-160 µ in height; spores dark brown in mass, brown 

by transmitted light, globose, smooth, with an extensive, 

colorless, thin area on one side, 7-8 µ in diam. Plasmodium 

unknown. 

TYPE: 3060, on bark of Ulmus sp., Cumberland Co., 

Kentucky, 21 Aug. 1966. The holotype is deposited in the 

University of Iowa Herbarium, Iowa City. 

ETYMOLOGY: From the Greek fLr<po.s little, small, 

and tftrlff q seed, spore, in reference to the small spores, 



a characteristic which distinguishes the species from L. 

pedicellata. 

DISTRIBUTION: Kentucky. 

HABITAT: On the bark of living trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2971, 

on bark of Acer negundo L., J Atlg. 1965; J060 (TYPE), on 

bark of Ulmus sp., 21 Aug. 1966; 3082, on bark of Ulmus sp., 

26 Aug. 1966. 

Although apparently not uncommon in the type locality 

the species has not been obtained in any abundance. It dif-

fers from the very common L. pedicellata in the apparent 

absence of raised lines of dehiscence, and in the somewhat 

smaller spores. 

9. Licea pedicellata (H. d. Gilbert) H~ C. Gilbert, in Mar-

tin, Mycologia 34:702. 1942. 

Hymenobolina pedicellata H. C. Gilbert, Univ. Iowa Stud. Nat. 

Hist. 16:153. 19J4. 

?Licea belrnontiana N.E. N-B., Proc. Koninkl. Nedcrl. Akad. 

van Wetenschappen, Ser. C, 69:337. 1966, 

This species was described on ~he basis of moist 

chamber developments, and was reported recently (Nannenga-

Bremekarnp, 1966a) from Austria and Scotland on the basis of 

material obtained in moist chamber culture. I have collected 

the species frequently and in abundance on the bark of·red 

cedar in Kentucky, Tennessee, and Arkansas. Nannenga-

Bremekamp described h• belmontiana on the basis of a moist 
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chamber development and distinguished it from L. pedlcellata 

by its sessile habit. The latter species ls usually stlpl-

tate in field collections, but varies to sessile. While~-

belmontiana may represent a distinct species it cannot be 

distinguished from sessile~- pedicellata at present. 

Material similar to h· belmontiana was obtained in moist cham-

ber culture on red cedar bark from various localities in 

Kansas. The occasional presence of stalked sporangia made me 

doubt that a distinct species was involved. Generally the 

stalks of stalked species of Licea, when exposed to an excess 

of moisture, as in moist chamber cultures, collapse so the 

sporangia appear to be sessile. 

DISTRIBUTION: Iowa, Minnesota, Arkansas, Kentucky, 

Tennessee, Austria; Scotland. 

HABITAT: On bark of living trees, particularly 

Juniperus virginiana. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2677, 5 
Sept. 1964; 2744, 27 Oct. 1964. Kentucky: Cumberland Co.; 

2509, 18 July 1962; 2523, 19 July 1962; 2529, 17 July 1962; 

2867, J Aug. 1965. Tennessee: Maury Co.; 2652, 265), 2654, 

20 July 196): Pickett Co.; JOO), 20 Aug. 1966. 

10. Licea oarasitica (Zukal) G. w. Martin, Mycologia )4:702. 

1942. 
Hvmenobolus oarasiticus Zukal, Oesterr. Bot. Zeits. 4J:?J. 

1893. 
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Hymenobolina narasitica Zukal, Oesterr. Bot. Zeits. 43:133. 

1893, 

Orchadella parasitica (Zukal) Hagelst., Mycologia 34:258. 

1942. 

Licea singularis Jahn (Ber. Deutsch. Bot. Ges. 36:665. 

1919), which was based on two sporangia obtained on bark in 

moist chamber, is generally equated· with this extremely com-

mon species. Several morphological variants exist, but it has 

not been determined whether these variatio, s are environ-

mentally induced. The most distinctive form has sporangia 

light brown in color, and spores red in mass. This has been 

obtained a number of times from elm bark in Cumberland Co., 

Kentucky. Spores more or less intermediate in color with the 

typically brown color were seen occasionally, and it is sus-

pected that the red-spored form is merely a variant of the 

present species. 

DISTRIBUTION: Eastern United States; Europe. 

HABITAT: Typically on the bark of living trees. 

MATERIAL EXAMINED: Kansas: Geary Co.; 2589, 26 Oct. 

1963. Kentucky: Cumberland Co.; 2534, 18 July 1962; 2574, 

19 July 1962; 2846, 5 Aug. 1965; 2857, 2 Aug. 1965; 2881, 5 
Aug. 1965; 2883, 23 July 1963; 3057, 21 Aug. 1966. 

11. Licea colloderma Brooks, sp. nov. 

Sporangia spa~sa vel gregaria, globosa in fundamentum 

latum, furva, 0.2-0.4 mm diam. Peridium irregulariter 

dehiscens, de membranis duobus adhaerentibus prope, intima 
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membranacea, tenua, lucida, olivaceo-brunnea, intus con-

cretionibus conspicuis brunneis vel negris quae verrucosis 

irregularibus imperfectis notata; stratum extimum ubi firmum, 

laeve atrum, opacum, modice tenue, ubi humectatum hyalinum, 

gelatinosum, crassum, cum deposita materiae granulatae 

rejectae ad peripheram constat~m. Sporae brunneae nitentes 

luce reflexa, pallide olivaceo-brunneae luce transmissa, 

globosae, laeves, cum area tenuiore et pallidiore instructae, 

8.5-11 µ in diam. 

Sporangia scattered to gregarious, globose on a some-

what narrowed base, to more or less hemispheric on a broad 

base, or rarely somewhat eiongate, dull black, smooth, glossy 

brown when the outer lay~r of the sporangium-wall has eroded 

away, 0.2-0.4 mm in diam; peridium irregularly dehiscent, 

firm, consisting of two closely adhering layers, the inner 

layer membranous, thin, translucent, pale olivaceous-brown, 

prominently marked on the inner surface with outgrowths vary-

ing from papillae to somewhat irregular excrescences commonly 

arranged in lines to form an irregular, reticulate pattern, 

the outer layer, when dry, firm, brittle, black, opaque from 

deposits of refuse material, swelling when wet to a thick, 

generally hyaline, gelatinous layer with the deposits of 

refuse material peripheral; spores in mass glossy brown, by 

transmitted light pale olivaceous brown, globose or globoid, 

smooth, with a sharply-defined, colorless area of dehiscence 

on one side, 8.5-11 µ in diam. Plasmodium tan to ochraceous 

brown. 
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TYPE: 2502, on bark of Juniperus virginiana L., 

Cumberland Co., Kentucky, 18 July, 1962. The holotype is de-

posited in the University of Iowa Herbarium, Iowa City. 

ETYMOLOGY: In apposition, from KOAAwcf)?.s like .. 
glue, and cfe.p fa. skin, with reference to the gelatinous 

character of the outer layer of the sporangial wall when 

moist. 

DISTRIBUTION: Arkansas, Kansas, Kentucky, Tennessee. 

HABITAT: On bark of living trees. All collections 

are from~- virginiana, with the exception of 2860 and 2922 

which were obtained from Ulmus spp. 

MATERIAL EXAMINED. Arkansas: Crawford Co.; 2674, 5 

Sept. 1964; 2697 (me), 24 Sept. 1964; 2748, 27 Oct. 1964; 

2779, 27 Oct. 1964: Logan Co.; 2642, 17 May 1964. Kansas: 

Geary Co.; 2922, 29 Nov. 1965. Kentucky: Cumberland Co.; 

2502 (TYPE), 18, July 1962; 2854, 8 Aug. 1965; 2860) 2 Aug. 

1965; 2916, 5.Aug. 1965; 2918, 10 Aug. 1965. Tennessee: 

Maury Co.; 2650, 20 July, 1963. 

Well-matured sporangia are globose on a slightly nar-

rowed base. When sporangia are formed under adverse condi-

tions they tend to be hemispherical to somewhat irregular on 

a broad base, often with a continuation from the sporangial 

wall forming a dark, irregular, horny layer on the substrate 

resembling a hypothallus, In just recently matured material 

the outer layer of the ·sporangial wall will swell when 

moistened to become a thick layer of watery, gelatinous tex-

ture. The excreted granular refuse material ls in the 
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superificial layer of the gell and at this stage ls widely 

dispersed. The sporangium, when moist, has the appearance 

of a shiny golden brown ball in a drop of clear gelatin. 

The outer layer erodes away with weathering; the sporangla 

are then glossy, and brown to yellowish brown. The spores 

are similar to those of Licea parasltica, 1· pedicellata, 

and 1· pseudoconica •. Spores in these and related species 

are dark brown in mass, smooth, with the wa~l pigmented 

except for a sharply-defined, pale area of dehiscence occupy-

ing about a quarter of the surface on one side of the spore. 

L. colloderma, which appears to be fairly common on red 

cedar in Kentucky and Arkansas, differs from all described 

Bpecies of Licea in that the outer layer of thi sporangial 

wall becomes thick and gelatinous when moist. The only 

known species with a similar sporangial wall are the two 

assigned to the genus Colloderma. The ornamentation of the 

inner surface of the membranous, inner layer of the peridium 

ls distinctive, and is an aid in the identification of the 
. 

species after the outer layer has weathered away. 1· collo-

derma is perhaps most closely related to 1· parasitica, from 

which it differs, in addition to the characteristics given 

above, in the irregular dehiscence of the sporangia. 

12. Licea tuberculata Martin, Mycologia 49:439. 1957. 

Sporangia scattered, pulvinate to subglobose on a 

somewhat constricted bise, 0.2-0.7 mm diam; peridium black 

with irregular tubercles scattered over-the surface, thick, 
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opaque, dark brownish by transmitted light, distinctly 

divided on the inner surface into polygonal plates, dehiscence 

probably by rupture of wall into polygonol plates; spores by 

transmitted light pale yellowish brown, globose or globoid, 

smooth, paler at one side, 9-11 µ in diam. 

TYPE LOCALITY: Barro Colorado Island. 

ILLUSTRATIONS: Mycologia 49:440, fig. 1. 

DIS'I1RIBUTION: Barro Colorado Island·. 

HABITAT: -~ark. 

MATERIAL EXAMINED: G. W. Martin 8548 (TYPE). 

The species was obtained on bark maintained in moist 

chamber culture for over a yea·r. There was no indication as 

to whether the bark came ~rom a living tree. The species was 

described as dehiscing irregularly, but the division of _the 

inner wall by furrows into polygonal plates would indicate 

dehiscence by plates. 

lJ. Licea pseudoconica Brooks, sp. nov. (Fig. J) 

Sporangia sparsa vel gregaria, sessilia, globosa vel 

subglobosa sed aspectu conico propter materiae rejectae ad 

apicem depositae, in fundo leviter constricts, pallide 

brunnea vel aliquantum negra, cum pariete laterali nitenti vel 

aliquantum iridescenti, 55-90 µ lata, 70-120 µ alta. Peridium 

simplex, membranaceum, tenuissimum, pellucidum, pallide 

olivaceo-brunneum, intus minute et dense papillatum, irregu-

lariter per rumpens paiietis lateralis dehiscens, pars basalis 

tamquam calyculus aliquantum irregularis remanens. Sporae 



atro-brunneae luce r~flexa, olivaceo-brunneae luce trans-

missa, globosae, laevae, cum area tenuiore et pallidiore 

instructae, µ diam. Plasmodium ignoturn. 

A speciebus omnibus descriptis differt sporangio 

conico propter materiae rejectae plus minus conicae ad 

apicem positae. 

BJ 

Sporangia scattered to gregarious, sessile on a 

slightly constricted base, globose or globoid, but appearing 

more or less conic by reason of a roughly c0nlc mass of 

gelatinous refuse material deposited apically on the spor-

angial wall, light brown to nearly black, with the lateral 

wall generally shiny to somewhat iridescent, 55-90 µ wide, 

70-120 µ ip total height; sporangial wall membranous, thin, 

translucent, pale olivaceous brown, minutely and closely 

papillose on the inner surface, evenly invested on the 

lateral wall with scanty deposits of refuse material, 

thickened somewhat at the base with deposits of refuse, 

apparently lacking predetermined lines of dehiscence, 

dehiscing irregularly by rupture of the lateral wall, the 

basal portion persisting as~ slightly irregular, shallow 

cup; spores in mass dark brown to almost black, by trans-

mitted light olivaceous brown, globose, smooth, with a thin, 

pale area of dehiscence, 9-7-11(-13) µ in diam. Plasmodium 

unknown. 

TYPE: 2844, on bark of Juniperus virginiana L., 
Cumberland Co., Ky., 5 Aug. 1965. The holotype is deposited 
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in the University of Iowa Herbarium, Iowa City. 

ETYMOLOGY: ~rom the Greek 'f £ vJ o - false, and 
-I< w vos conic, because of the apparently cone-shaped 

sporangia. 

DISTRIBUTION: Kentucky. 

HABITAT: On bark of living J. virginiana. 

MATERIAL EXAMINED. Kentucky: Cumberland Co.; 2515, 

18 July 1962; 2760, 18 July 1962; 2783 (me), 10 Feb. 1965; 

2844 (TYPE), 5 Aug. 1965; 2914, 11 Aug. 1965; 2931, 8 Aug. 

1965. 

This species was abundant on several bark samples 

collected for other species. The minute and obscure spor-

angia resemble small perithecia, thus precluding their 

detection in the field. Even under the dissecting microscope 

the sporangia are difficult to detect except when occurring 

on relatively bare bark. 

The manner in which the sporangial wall ruptures is 

somewhat reminiscent of the polygonal plates found in 1· 
pedic~llata. However, raised lines of dehiscence were not 

observed in 1· pseudoconica. The presence of the gelatin-

ous bulla limits rupture of the peridiurn to the lateral 

wall. While the present species differs from 1- pedicellata 

and 1· microsnora in the constant lack of a stalk, in the 

distribution of refuse material on the peridium, and in the 

absence of raised lines of dehiscence, the three species 

have similar spores and ire undoubtedly closely related. 
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14. Licea perexigua Brooks, sp. nov. 

Sporangia sparsa vel gregarla, globosa vel sub-

globosa, ad fundum angustata, sessilia vel nonnunquam breve 

stipltata, flava vel helvola vel allquantum atroschlstacea, 

generaliter nitida plus minus iridescentia, 40-110 µ diam. 

Peridium simplex, membranaceum, tenulssimum, prope hyallnum 

luce transmissa, lntus dense et min~te paplllatum, extus cum 

strato materiae granulosae aequabillter et tenulter lnvestlens, 

generaliter prope fundum circulatim rumpens, tamquam calyculus 

vadosus persistens. Stipes, ubi praesens, aequus, fervus, 

gen~raliter brevlssimus, raro diametrum sporangli excedens. 

Sporae luteolae vel ollvaceo-luteolae luce reflexa, palllde 

luteolae luce transmissa, globosae, minute et lnconspicue 

exasperatae, cum area tenuiore et pallldiore instructae, 

8.5-10.5 µ diam. Plasmodium ignotum. 

A congenerls non operculo aut lobis dehlscentibus 

differt sporangiis mlnutis globosis ad fundum angustata, 

exlguitate depositorum materiae granulatae in peridlo 

aequabiliter distributis, et sporis in massa luteolis. A 

Licea tenera Jahn differt sporangiis parvioribus, peridio 

1ntus dense papillato, et sporis laevioribus. 

Sporangia scattered to gregarious, sessile on a 

narrowed base to subsessile, or occasionally stipitate, 

globose to globoid, yellowish to olivaceous yellow to dark 

bluish gray, generally ~omewhat glistening and more or less 

iridescent with blue and red, 40-110 µ in diam; peridium 
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simple, membranous, very thin, with thickened deposits of 

refuse material at the base, otherwise evenly invested· with 

a thin deposit of granular refuse material, by transmitted 

light colorless or nearly so, closely and minutely papillate 

on the inner surface, the papillae often arranged in a some-

what reticulate pattern, lacking evident preformed lines of 

dehiscence, rupturing in a circumscissile manner along the 

margin of the thickened base with the base pers lsting as a 

shallow, regular cup; stipe, when present, '.1Sua.11y very short, 

seldom equaling the sporangial diameter, dark, opaque, 

20-25 µ in diam, up to 44 µ in length; spores in mass olivace-

ous yellow, by transmitted light pale olivaceous yellow, 

globose or globoid, smooth, with a thinner, paler germinal 

area on one side, 8.5-10.5 µ in diam. Plasmodium unknown. 

TYPE: 2747, on bark of Junl.perus virginians L., 
Crawford Co., Arkansas, 27 Oct. 1964. The holotype is de-

posited in the University of Iowa Herbarium, Iowa City. 

ETYMOLOGY: From the Latin per-, exceedingly, very, 

and exiguus small, with reference to the small sporangia. 

DISTRIBUTION: Arkansas, Kansas, Kentucky. 

HABITAT: On bark of living trees. Collections 370, 

488, 503, 2855, 2934, 2972, and J067 obtained from bark of 

Ulmus spp.; the remainder from bark of~- virginiana. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2700 

(me), 24 Sept. 1964; 2747 (TYPE), 27 Oct. 1964; 2753, 27 Oct. 

1964; 2759 (me), 1 Feb. 1965: Logan Co.; 2695 (me), 24 
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Sept. 1964. Kansas: Geary Co.; 370 (me), Dec. ·1937; 488 
(me), 6 Jan. 1938; 503 (me), 22 March 1938; 2594, 12 Oct. 

1963; 2596 (me), 13 Nov. 1963; 2605 (me), 29 Dec. 1963; 
2612, 15 Dec. 1963; 2934, 29 Nov. 1965; Riley Co.; 2600 (me), 

26 Nov. 1963. Kentucky: Cumberland Co.; 2855, 2 Aug. 1965; 
3067, 26 Aug. 1966. 

This minute Licea was obtained as moist chamber de-

velopments on bark from living trees in Kansas in 1937 and 

1938. It appeared to be most closely related to~- tenera 

Jahn, and was sent to Hagelstein for his opinion. Hagel-

stern regarded my tentative identification as doubtful be-

cause of the discrepancies in sporangial size and spore 

characteristics. According to Hagelstein (personal com-

munication, and 1944) Prof. Jahn identified a portion of the 

Kansas collections as his species. Subsequently the species 

was reported from Kansas by Hagelstein (1944) and Martin 

(1949). I continued to have doubts as to the identity of 

this form, and in 1963 began a search for additional material. 

An abundance of material, predominantly of fruitlngs matured 

in the field ls now available. The species has not been 

observed in the field; all of the fruitings were found while 

examining bark collections under a dissecting microscope. 

The status of~- tenera is discussed under that 

species. L. perexigua differs from Jahn's ~pecies in a 

number of respects. Tne latter was described as having 

sporangia O.J-0.4 mm diam, sessile, on a broad base, the 
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sporangial wall yellowish brown with scattered papillae on 

the inner surface, and with spores pale brownish flesh-

colored, spinulose, with a pale area on one side, and about 

12 µ in diam. In contrast, the sporangia of the present 

species only occasionally exceed 0.1 mm diam, are sessile on 

a narrowed base to stipitate, the peridium is almost color-

less by transmitted light and densely papillose on the inner 

surface, and the spores are pale olivaceous·yellow, smooth, 

and only 8.5-10.5 in diam. 

Licea perexigua appears to be most closely related 

to L. scyphoides, from which it differs in the smaller, 

generally sessile to subsesslle sporangia, and the smaller, 

slightly darker spores. In the latter species the sporanglal 

wall ls often seen to dehisce in a clrcumscissile manner 

about midway on the sporangium. An indication of circum-

scissile dehiscence in~- perexigua has not been seen. The 

sporangial wall appears to dehisce irregularly, but persists 

as a shallow cup because of the thickened base. Distinctly 

stalked sporangia were observed only in the two Kentucky 

collections. 

15. Licea scyphoides Brooks sp. nov. (Fig. 4) 

Sporangia sparsa vel gregaria, globosa, stipitata, 

supra brunnea vel atro-brunnea, laterelibus nitens brunneola, 

84-160 u diam, 150-280 u altitudine tota. Peridium mem-

branaceum, pallide olivaceo-brunneurn, intus minute papillosum, 

supra cum strata aequato materiarum granulosarum rejectarum 
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PLATE 1 

Explanation of Figures 

Figure 1. Listerella paradoxa (DTK 2078). Showing origin 

origin of the simple capillitial threads from 

margin of peridial lobe. X 312. 

Figure 2. Listerella paradoxa (DTK 2078). Showing the 

moniliforrn capillitial threads and origin from 

margin of peridial lobe. X 1125. 

Figure 3. Licea pseudoconica (2844). Sporang~um by trans-

mitted light. X 312. 

Figure 4. Licea .§QY.Phoides (3059). Sporangium with upper 

portion of peridium nearly separated. X 156. 

Figure 5. Licea microspora (3060). Dehisced sporangium 

showing fragmenta t1on of peridium into irregular 

platelets. X 156. 

Figure 6. Dianema corticatum (2536). Upper peridium, 

capillitial threads, and spores. X 156. 
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investiens, lateralibus materiae rejectae absene, ad 

altitudine rnediam sporangiorum a fissura circumscissa 

dehiscens. Stipes ater, J4-60(-98) µ diam, 70-170 µ altl-

tudine. Sporae in cumulo aureo-brunneae, luce transmlssa 

pallide luteo-brunneolae, globosae, laevae, cum area tenu-

iore et pallidiore lnstructae, 11.5-lJ µ diam. 

90 

A Licea perexigua Brooks sporangiis grandioribus 

conspicuo stipitatis dehiscentiis circumscissis sporis parum 

grandiorlbus et fuscatis, a 1· operculata (Wing.) G. W. 

Martin operculo absenti, dehiscentlis circumsclssis aequa-

toriis sporangiis parvioribus sporis parum grandioribus et 

fuscatis differt. 

Sporangia scattered or occasiona~ly somewhat gre-

garious, globose, depressed slightly, stipitate, brown to 

dark brown above, brownish and glossy on the lateral sur-

faces, 84-160 µ ln diam, 150-280 µ in total height; peridium 

membranous, p~lely olivaceous brown by transmitted light, 

minutely papillose on the inner surface, invested with an 

even deposit of granular refuse matter on the upper surface 

of the sporangium, the deposits thinning toward the peri-

phery and scanty to absent on the lateral walls, dehiscing 

by an equatorial circumscissile fissure, the basal portion 

persisting as a moderately deep cup; stipe black, furrowed, 

somewhat irregular, with abundant included deposits of dark 

brown refuse matter, J~-60(-98) in diam, 70-170 µ in 

height; spores in mass golden bro~n, by_transmitted light 
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pale brownish yellow, globose, smooth, with a thinner, paler 

area of dehiscence on one side, 11.5-13 µ in diam. 

TYPE: 3059, on bark of Ulmus sp., Cumberland Co., 

Kentucky, 21 Aug. 1966. The holotype is deposited in the 

University of Iowa Herbarium, Iowa City. 

ETYMOLOGY: From the Greek sxv;o.s a cup, and 

resembling, with reference to the persistent, cup-

like sporangial base. 

DISTRIBUT!ON: Kentucky. 

HABITAT: On the bark of living trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2533, on 

on Populus sp., 25 July 1962; J024, on Ulmus sp., 23 Aug. 1966; 

3059 (TYPE) on Ulmus sp., 21 Aug. 1966. 
The sporangia of this species are usually widely 

scattered and have not been obtained in any abundance. It is 

distinguished from other stalked species of Licea by the 

equatorial circurnscissile dehiscence. Deposits of refuse mat-

ter are scant or lacking on the lateral sporangial walls, but 

are usually present and evenly distributed on the upper sur-

face of the sporangium. In L. oerexigua refuse deposits are 

scanty and evenly distributed, while in 1· ooerculata deposits 

of refuse matter are abundant and evenly distributed except 

on the operculum. The spores are slightly larger and darker 

than the spores of~- operculata and 1· oerexigua, while the 

sporangla are intermediate in size between these two species. 
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16. Licea kleistobolus G. W. Martin, Mycologia J4:702. 1942. 

Kleistobolus pusillus Lippert, Verk. Zool.-Bot. Ges. Wien 

44:Abh. 70. 1894. Not Licea pusilla Schrad. 1797. 

Orcadella pusilla Hagelst., Mycologia J4:258. 1942. 

This species has been found frequently on-the bark of 

living trees, especially on red cedar. The minute sporangia 

are often formed in minute crevices or are partially buried 

in the layer of algae, etc. covering the bar~ and are usually 

relatively inconspicuous. It is, however, one of the species 

of s~ime molds most fr~quently encountered on bark. 

DISTRIBUTION: The species has been reported from 

Austria, Poland, and in the United States: Colorado, Iowa, 

Michigan, New York, and Pennsylvania. The collections cited 

below extend the range to Arkansas, Kansas, and Kentucky. 

HABITAT: Wood, bark of living trees. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2678, 

5 Sept. 1964. Kansas: Geary Co.; 2588, 26 Oct. 196J; 2936, 

29 Nov. 1965. · Kentucky: Cumberland Co.; 2542, 18 July 1962; 

2845, -5 Aug. 1965. 

17. Licea ouerculata (Wingate) G. W. Martin, Myco1og1a J4: 

702. 1942. 
Orchadella ouerulata Wingate, Proc. Acad. Phil. 1889:280. 

1889. 

The species was described from wood. While Lister 

(1925) reports that Cran found it on the trunks of living 
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trees in profusion it is usually obtained in moist chamber 

culture of bark. The Kentucky collection was found on dead 

and dying limbs of a red cedar. 

DISTRIBUTION: North America; Europe; Panama; Japan. 

HABITAT: Dead wood and bark of living trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2809, 
on dead limbs of red cedar, 5 Aug. 1965. Michigan: Wash-

tenaw Co.; 2968 (me) from elm bark, 19 Jan. 1966. Tennessee: 

Maury Co.; 2537 (me) from bark of Prunus serotina Ehrh., 31 
Jan. 1964. 

LISTERELLA Jahn, Ber. Deutsch. Bot. Ges. 24:540. 1906. 
(Figs. 1-2) 

Not Listerella Pirie, Publ. So. African Inst. Med. Res. J:163~ 

1927. 
Sporangia sessile, dehiscing by revolute lobes from 

the margins of which slender, simple, solid, moniliform threads 

depend into the spore mass. 

Type species, Listerella 2aradoxa Jahn. 

The origin of the threads in Listerella is exactly 

similar to the origin of the excrescences present along the 

inner surface of the peridial lobe margins in such species 

as Licea ousilla, L. minima,~- chelonoides, and~- testu-

dinacea. Most authors hcve included the genus in the 

Dianernaceae (= Margaritaceae). Jahn (1928) included in the 

Liceales two families; the Liceaceae with the included genera 

Licea, Kleistobolus, Hvm~nobolina, and Orcadella; and the 

Listerellaceae with th~ single, monotypic genus Listerella. 
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Listerella paradoxa resembles the 1· pusilla complex not only 

in the origin of the excrescences (threads), but also in 

sporangial and spore characteristics. I consider the rela-

tionships to be with the~- pusilla complex, but the differ-

ences insufficient for the recognition of a separate family. 

DISTRIBUTION: Germany; Russia; California. 

HABITAT: .On.stems of Cladonia, dead leaves. 

MATERIAL EXAMINED: 0. Jaap 401, Br~ndenburg, 

Germany, 28 Dec. 1909: D. T. Kowalski 2078, Butte Co., 

California, 11 May 1965. 

RETICULARIACEAE 

Fructification an aethalium or pseudoacthalium, or 

occasionally small and spo~angium-like; pseudocapillitium 

often present, of simple or branched tubes or persistent 

portions of internal walls in the form of threads or frayed 

or perforated membranes; spores in mass brown or pallid. 

A Key to the Genera of Reticulariaceae 

1. Fructification a pseudoaethalium, composed of dis-

tinct, closely compacted cylindrical to ellipsoid 

· sporangia, or occasionally stalked and sporangium-

like • • • . . . . . . . . . . . . . . . . . . . • 2 

1. Fructification an aethalium, or occasionally small, 

sessile, and sporangium-like ••••••••••••• 3 

2. Surface of ·pseudoaethalium tessalate, the plates 

representing the.lids of the sporangia; lateral 

walls persisting as several threads depending from 

the angles of the lids ••• Dictydiaethalium, p. 95 



2. Sporangia cylindric to ellipsoid; peridium de-

hiscing irregularly in the apical portions •.• 

95 

• • • . • . . . . • . . . . • . . . [ Tubifera Gmel J 
J. Pseudocapillitium consisting of colorless, branch-

ing tubes •••••••••••••• [Lycogala Micheli) 

J. Pseudocapillitium consisting of perforated plates or 

frayed threads ·. ; • • [Reticularia Bull. emend. Rost.) 

DICTYDIAETHALIUM Rost., Versuch 5,• 1873. 

Fructificatlon a pseudoaethalium composed of closely 

appressed sporangia whose lateral walls disappear at maturity 

except for thickened strands at the angles whi?h persist as 

pseudocapillitial threads depending from the lids. 

Type species Reticularia nlumbea Fries. 

1. Dictydiaethalium plumbeurn (Schum.) Rost. 

This species has been collected a number of times on 

the trunks of red cedar. It is not known whether the plas-

modia subsist in this habitat, or whether they migrate up 

the trunk from the ground. As the pseudoaethalia are found 

up to JO feet from the ground I am inclined to regard the 

species as corticolous. 

-DISTRIBUTION: Co~mopolitan. 

HABITAT: Reported in literature only from dead wood. 

All of the following collections on living Juninerus 

virginiana. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2545, 

17 July 1962; 2558, 19 July 1962; JOl 7, .2J Aug. 1966; JOJJ, 
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26 Aug. 1966; 3048, 26 Aug. 1966. Tennessee: Pickett Co.; 

3002, 20 Aug. 1966. 

CRIBRARIACEAE 

Fructification either sporangiate, with portions of 

the peridium persisting as a net, or pseudoaethaliold to 

sporangiate, with the peridium dehiscing irregularly; dicty-
., 

dine granules always present in the wall and often on the 

spores; capillitium lacking; spores in mass yellow, brown, 

red or purple. 

A Key to the Genera. of Cribrariaceae 

1. Fructification varying from closely massed sporangia to 

a pseudoaethalium; portions of the peridium not persist-

ing as a net . . . . . . . . . [Lindbladia Fries] 

1. Fructification of globose or globoid sporangia; portions 

of the peridium persisting as a preformed net . 

2. Main threads of net longitudinal, subparallel, at 

least below, connected by delicate, transverse 

• 2 

threads .[Dictydium Schrad.] 

2. Threads of net not subparallel, forming a net with 

more or less polygonal meshes often expanded at 

·the junctures as nodes ..... Cribraria, p. 96 

CRIBRARIA Pers. Neues Mag. Bot. 1:91. 1794. 

Sporangia globose or pyriform, usually stalked; peri-

dium thickened in a net-like manner, especially above, at 

maturity fugacious except for the net and often the cup-like 

lower portion of the sporangium; dictydirie granules present 
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in the persistent portions of the sporangial wall and often 

on the spores. 

Type species, Cribraria rufescens Pers. 

1. Cribraria violacea Rex, Proc. Acad. Phila. 1891:J9J. 

1891. 

While this rather common species has been encountered 

frequently on the bark of deciduous trees such as elm and ash, 

it has been found only once on the bark of red cedar. The 

developments were t:sually small and on the bark surfaces more 

or less protected from rapid drying. Other small species of 

Cribraria, such as g. microcarpa (Schrad.) Per~., and C. 

minutissima Schw., which one might also expect on bark have 

not been found on this substrate. 

DISTRIBUTION: Cosmopolitan. 

HABITAT: Reported on wood by Lister (1925). Martin 

(1949) reports it from wood and the bark of living and dead 

trees. The report of the species from living trees is pro-

bably on the basis of moist chamber cultures. Here reported 

on the bark of living elm and red cedar. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2691, 

17 July 1963; 2859, 2 Aug.· 1965; 2888, 8 Aug. 1965; J070, 26 

Aug. 1965. 

TRICHIALES 

Fructificatlon sporangiate to plasmodiocarpous, rarely 

aethalioid, sessile or stlpitate; peridium membranous to 

cartilaginous, more or less persistent or evanescent above; 
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columella absent; capillitium of simple to branched and 

anastomosing, pallid to bright-colored threads frequently 

ornamented with spines, warts, cogs, rings or spirals; spores 

pallid to bright-colored in mass, rarely brownish. 

A Key to the Families of the Trichiales 

1. Capillitiurn, at least in part, of apparently solid 

threads . . · .. • •. • . . . . 
1. Capillitium of tubular threads . . 

DIANEMACEAE 

••• Dianemaceae, p. 98 
. • • Trichiaceae, p. 106 

Fructification sporangiate or plasmodiocarpous, 

sessile to rarely stalked; peridium usually membranous and 

devoid of superficial deposits of refuse matter, occasionally 

cartilaginous; capillitium~ at least in part, of apparently 

solid threads, attached to the sporangial wall. 

A Key to the Genera of the Dianemaceae 

1. Capillitial threads simple or sparingly branched, 

1. 

slender, loosely coiled . . . . . . • • Calomyxa, p. 99 

Capillitial threads not coiled. . . . . . . . . . . 
2. Capillitial threads typically slender, more or 

less subparallel, attached below and above, not 

expanded into hollow, ·membranous vesicles . 

• • 2 

. . 3 

2. Capillitial attachments to the peridium appar-

ently solid, elsewhere often expanded into hollow, 

membranous vesicles •• . . • • Physonema, p. 100 

3. Capilli tial threads d.endroid, marked with spiral bands 

and often twisted about each other. ~[P~ototrichia Rost.) 
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3. Capillitial threads smooth or obscurely marked, simple 

to branched and anastomosing, especially above and 

below ••.••••.•••••••••• Dianema, p. 102 

CALOMYXA Nieuwl., Amer. Midl. Nat. 4:335. 1916. 

Margarita Lister, Mycet. 203. 1894. Not Margarita Gaudin, 

Fl. Helv. 1829. 

Fructification· sporangiate and sessile, to plasmodi-

carpous; peridium typically thin, membranous,·translucent, 

iridescent; capillitium of simple or sparingly branched, 

slender, solid, coiled threads with occasional attachments to 

the peridium. 

Type species, Physarum metallicum Berk. 

1. Calomyxa metallica (Berk.) Nieuwl., Amer. Midl. Nat. 4:33.5·. 

1916. 
Margarita metallica (Berk.) Lister, Mycet. 203. 1894. 

Although this species is fairly common on the bark of 

living trees it was found in abundance only occasionally. 

DISTRIBUTION: Cosmopolitan. 

HABITAT: Dead wood, bark of living trees. 

MATERIAL EXAMINED: Kansas: Geary Co.; 2928, 29 Nov. 

1965; 2929, 29 Nov. 1965. Kentucky: Cumberland Co.; 3054, 

21 Aug. 1966. Michigan: Washtenaw Co.; 2938, .5 Dec. 1965; 

2946 (me), JO Dec. 1965. Tennessee: Pickett Co.; JOOl, 20 

Aug. 1966; J006, 20 Aug. 1966. 
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PHYSONEMA Brooks, gen. nov. Dianemacearum. 

Capillitium e filamentis cum segmentis ad peridiam 

adfixis gracilibus et solidis, alibi tubulis membranacels 

ramosis et anastomosantibus inflatis constans. Species 

typica Physonema inconspicuum Brooks. 

Capillitium consisting of threads with the attach-

ments to the peridium'simple, slender, apparently solid, 

otherwise inflated as membranous, branching and anastomosing 

tubules. 

Type species, Physonema inconspicuum Brooks 

In Dianema the capillitium consists o~ threads appar-

ently solid throughout, and attached below and above to the 

sporangial wall. The present genus differs in that the 

threads in part consist of membranous vesicular tubules. In 

addition the capillitlal threads in the type species lack 

the subparallel arrangement characteristic of Dianema. 

1. Physonema inconspicuum Brooks, sp. nov. (Figs. 7-8) 

Sporangia sparsa vel solitaria, subglobosa vel 

-plasmodiocarpiis brevibus vel annularibus formantia cupreo-

brunnea, aliquanto nitida et iridescentia, 0.15-0.22 mm 

lata, usque ad 0.7 mm longitudenem. Peridium membranaceum, 

pallide lilacinum luce transmissa, cum depositis exiguis 

materiarurn granulatarum investiens, irregulariter dehiscens. 

Capillitium laxum, album, e filamentis cum segmentis solidis, 

gracilibus 0.5-1.0 µ diam, griseis, ad peridiam adfixis, 
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alibi tubulis incoloratis, membranaceis, ramosis et anasto-

mosantibus inflatis constans. Sporae in cumulo atro roseae, 

luce transmissa pallide rubello-ochraceae, globosae, dense 

et minute papillosae, 12-14 µ diam. Plasmodium ignotum. 

A E· repens sporis libris et grandioribus differt. 

Fructifications sporangiate or. plasmodiocarpous, 

scattered to solitary~ sessile, globoid or of short or ring-

shaped plasmodiocarps, copper-brown, slightly glossy and 

iridescent, 0.15-0.22 mm in width, up to 0.7 mm in length; 

peridium membranous, very pale lilaceous by transmitted light, 

invested with scanty, scattered deposits of granular refuse 

matter, dehiscing irregularly from above; capillitiurn rela-

tively scanty, appearing white by reflected light, attached 

to the sporangial wall by simple, slender, 0.5-1.0 µ diam, 

gray, apparently solid threads, otherwise expanded into a 

system of branching and anastomosing, membranous, colorless, 

irregular tubules; spores in mass dull dark rose, pale 

pinkish ochraceous by transmitted light, globose or subglobose, 

densely and minutely papillate, 12-14 in diam. Plasmodium 

unknown. 

TYPE: 2984, on bark of living Juniperus virginiana 

L., Pickett Co., Tenn. The holotype is deposited in the Uni-

versity of Iowa Herbarium, Iowa City. 

ETYMOLOGY: From the Latin inconspicuus, because of 

the small, widely scattered fructifications. 

DISTRIBUTION: Tennessee. 
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HABITAT: Bark of living trees. 

MATERIAL EXAMINED: Tennessee: Pickett Co.; 2984, 

20 Aug. 1966. 

The capillitium of Dianema repens was described as 

consisting of rather scanty brown threads 2-3 µ in diam, 

broader at the base, branching and anastomosing, with wide 

membranous expansions, more slender above. An illustration of 

this species has not been published. The des.cription of the 

capillitium indicates a relationship to Physonema inconspicuum 

rather than to the typical species of Dianema. Therefore, 

the following transfer is made. 

2. Physonema repens (G. Lister & Cran) Brooks, comb. nov. 

Dianema reoens G. Lister &_Cran; Lister, Mycet~ Jrd ed., 

Physonema repens differs from f. inconspicuum in the 

darker sporangia, and slightly smaller spores adhering in 

clusters of 4-12. 

TYPE LOCALITY: Somerset, Aberdeenshire, Scotland. 

ILLUSTRATIONS: None. 

DISTRIBUTION: Known only from type locality. 

HABITAT: On lichens and hepatics on living trees. 

MATERIAL EXAMINED: None obtainable. 

DIANEMA Rex, Proc. Acad. Phila. 1891. 

Fructifications plasmodiocarpous, or sporangiate and 

sessile or stalked; peridiurn typically thin, membranous, 

translucent, though sometimes cartilaginous; capillitiurn 
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PLATE II 

Explanation of Figures 

Figure 7. Physonema inconspicuum (2984). Drawing of capil-

litium made with the aid of camera lucida: 

a. slender, solid attachment to sporangial wall; 

b. hollow, thin-walled portion of thread; 

c. attachment of threads to a fragment of 

sporangial base. 
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consisting of smooth or obscurely sculptured, simple or 

branching, occasionally anastomosing, solid threads attached 

below and above. 

Type species Dianema harveyi Rex. 

1. Dianema corticatum Lister? Mycet. 205. 1894. (Fig. 6} 

Plasmodiocarps widely scattered to somewhat gregarious, 

pulvinate to applanate, occasionally hemispheric, usually 

more or less circular in outline to oblong, occasionally 

somewhat irregular, gray to brownish gray to yellowish brown 

or reddish brown, 0.2-0.9 mm across; sporangial wall carti-

laginous, smooth, consisting of an inner membranous layer 

evenly invested with dense deposits of rejected refuse mat-

ter, opaque, dehiscing irregularly; capillitium somewhat 

sparse to fairly abundant, consisting of mostly simple, 

rarely branching or anastomosing brownish threads scarcely 

or not at all narrowed at the upper extremity, attenuating to 

a slender attachment at the base of the sporangium, generally 

provided with a somewhat inconspicuous, hyaline reticulum; 

spores in mass pale brownish yellow to pale orange, by trans-

mitted light very pale ochraceous, adhering in more or less 

irregular clusters of 4-20 spores, densely spinulose on the 

exposed surfaces, 10-15 x 8-10 µ. Plasmodium orange. 

DISTRIBUTION: Kansas, Kentucky, Missouri, Tennessee. 

HABITAT: On the bark of living Ulmus spp. and 

Junioerus vir~iniana. 
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MATERIAL EXAMINED: Kansas: Geary Co.; 2587, 26 Oct. 

1963; 2598 26 Oct. 1963. Kentucky: Cumberland Co.; 25J6, 18 

July 1962; 2786 (me), 16 Feb. 1965; 2851, 5 Aug. 1965; J059, 

21 Aug. 1966. Missouri: Jackson Co.; 2686. (me), 16 Sept. 

1964. Tennessee: Pickett Co.; 298J, 20 Aug. 1966. 

Dianema corticatum is described as being 1 mm diam 

and hemispheric, or more often forming elongated, ring-shaped, 

or net-like plasmodiocarps J-JO mm long; wit~ slender capil-· 

lital threads smooth or marked with a single prominent spiral 

band, and attached above and below by very slender extremities; 

and with spores adhering in clusters of 4-6. The present 

material differs in several respects, and is questionably 

assigned to D. corticatum. Because of the extensive plasmodie-

carps formed in this species it is doubtful that it develops 

from a microplasrnodiurn. The present material appears to 

develop from pale orange microplasmodia which feed on the sur-

face of the bark. The consistently small size of the plas-

modiocarps, the relatively stouter capillitial threads not 

attenuating to a slender attachment above, and ornamented with 

a_hyaline reticulation, and the spores in clusters of up to 

about 20 are additional characteristics which make assign-

ment of the material from bark as D. corticatum doubtful. 

2. Dianerna sp. 

Sporangia widely scattered, sessile, globoid, slightly 

narrowed at the base, dark, slightly iridescent with bronze 

or blue, 120-150 µ in diam; peridium membranous, thin above, 
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slightly thickened below, lacking deposits of refuse matter, 

by transmitted light pale yellowish, transparent, smooth; 

capillitium fairly abundant, arising from the base of the 

sporangium and apparently attached to the sporangial wall 

above, simple to once or twice dichotomously forked, somewhat 

straight to somewhat flexuose, s~ooth, solid, hyaline to 

brownish, l.J-2.2 µ in diam at the base, attenuating somewhat; 

spores by transmitted light almost colorless, globose, free, 

minutely and rather densely verrucose, the-warts often irregu-

larly distributed and often arranged in short, straight to 

flexuose lines, 13-15 µ in diam. Plasmodium unknown. 

DISTRIBUTION: Kentucky. 

HABITAT: On mosses on bark of living Ulmus sp. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2896, 

3 Aug. 1965. 

Only three sporangia were found of this minute 

Dianema. It is most similar to Q.. andersoni Morgan and D. 

nivale (Meylan) G. Lister. From both it differs in the much 

small~r sporangia, and the distinctly larger spores. I 

hesitate in giving this form a name until its characteristics 

can be studied more adequately. 

TRICHIACEAE 

Fructification sporangiate or plasmodiocarpous, 

rarely pseudoaethalioid or aethalioid, sessile or stalked; 

capillitium of tubular threads, simple to branched and anasto-

mosing, free or attached to the sporangial wall, nearly 



smooth or ornamented with warts, spines, cogs, ring~ or 

spiral bands. 

A Key to the Genera of the Trichlaceae 

1. Capillitial threads usually branching and anasto-

mosing to form a network, smooth or marked with 

warts, spines, cogs, or rings, very rarely with 
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obscure spirals ••• . . . . . . . . . . . . . . • • • 2 

1. Capillitial threads consisting of free, usually 

simple, short elaters, or branching and anastomosing 

to form a network, marked by usually distinct, 

spiral bands ••• . . . . . . . . . . . . . . • • • • 6 

2. Fructification aethalioid •.••• M1nakatella, p. 110 

2. Fructification sporang1ate to plasmodiocarpous, 

rarely pseudoaethalioid •• . . . . . . . . . . . • J 

J. Peridium fugacious above, persisting below as a cup-

like base; capillitiurn typically elastic and expanding 

as an ovate to cylindrical network; sporangia 

usually stalked ••• . . . • • • • • • • Arcyria, p. 110 

·3. Dehiscence irregular or by a lid; sporangia usually 

sessile or plasmodiocarpous; capillitium not expand-

ing as an ovate to cylindrical network •••••••• 4 

4. Capillitial threads marked by ring-like 

thickenings •••••... [C n ia Rost.] • • • or uv 

4. Capillitial threads marked by warts or spines, or 

nearly smooth t~ minutely constricted • • • • • • .5 
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5. Sporangia small, sessile, heaped .. [Arcyrodes o. F. Cook] 

5. Fructification plasmodiocarpous, or of sessile or 

stalked sporangia, not heaped ...•• Perichaena, p. 108 

6. Capillitium typically of short, free threads •••• 7 

6. Capillitial threads branching and anastomosing 

to form a network. . . . . . . . . . . . . . • • • 8 

7. Spiral markings 9n capillitial threads distinct, 

usually regular; sporangia sessile or stalked or of 

short plasmodiocarps, scattered to caespitose . . . . . 
• •,o o • o • • • • • • • • • • • • • • Trichia, p. 113 

7. Spiral markings faint, irregular, sometimes obscure; 

sporangia small, sessile, often heaped •.••••••• 

. . . . . . . . . . . . . . . . • • . [Oligonema Rost.] 

8. Spiral markings on capillitial threads usually 

distinct, seldom obscure •••• Hem1trich1a, p. 112 

8. Spiral markings fragmentary, more or less 

obscured by a reticulation; sporangia sessile, 

subglobose or irregular, crowded, sometimes 

superimposed. . . . . . . . . . • [Calonema Morgan) 

PERICHAENA Fries, Symb. Gast. 11. 1817. 

Fructification plasmodiocarpous, or sporangiate 

sessile or stalked; peridium typically invested with deposits 

of granular refuse matter; capillitium consisting of simple 

to branching and anastomosing, tubular, slightly roughened to 

warted or spiny threads attached to the sporangial wall. 

Type species, Perichaena oopulina Fries. 



1. Perichaena chrysosperma (Currey) Lister, Mycet. 196. 
1894. 
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Fruitings assignable to this species are frequent on 

bark of living trees. Generally the sporangia are scattered 

and globose to globoid. Occasional fruitings are plasmodio-

carpous and more or less comparable to the material obtained 

on dead bark. 

DISTRIBUTION: Cosmopolitan. 

HABITAT: Dead wood, especially the inner bark of 

fallen branches, bark of living trees~ 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2534, 

18 July 1962; 2933, 10 Aug. 1965. Arkansas: Crawford Co.; 

2755, 27 Oct. 1964. 

2. Perichaena deoressa Libert. Pl. Crypt. 378. 1837. 

A single collection on the bark of living red cedar. 

DISTRIBUTION: Cosmopolitan. 

HABITAT: Dead bark and wood, p~ant debris, dung of 

herbivorous animals, bark of living trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 3080, 

22 Aug. 1966. 

J. Perichaena minor (G. Lister) Hagelst., Mycologia 35:130. 

194J. 
A single collection on bark of livi~g boxelder. 

DISTRIBUTION: Iowa, Kansas, Kentucky, Michigan, 

Minnesota, New York; Great Britain; Japan. 
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HABITAT: Plant litter, bark of living trees, dung 

of herbivorous animals. 

MINAKATELLA G. Lister, J. Bot. 59:92. 1921. 

Fructification aethalioid; peridium thin, membranous, 

translucent; capillitium consisting of sparingly branching 

and anastomosing, slightly roughened, tubular threads. 

Type species, Minakatella longifila G. Lister. 

1. Minakatella longifila G. Lister, J. Bot. 59:92. 1921. 
(Fig. 8) 

A single collection was obtained on the bark of red 

cedar. The species was known previously from a single col-

lection from Japan. 

DISTRIBUTION: Japan; Kentucky. 

HABITAT: Bark of living trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2802, 

5 Aug. 1965. 

ARCYRIA (Hill) Wiggers, Prim. Fl. Holsat. 109. 1780. 

Fructification sporangiate, subcylindric, ovoid or 

globose, stipitate or subsessile; peridium thin, fugacious 

above, persisting below as a cup-like calyculus; capillitium 

elastic, consisting of branching and anastornosing, tubular 

threads variously marked with half-rings, cogs, warts, spines, 

reticulations, or occasionally with faint spiral bands. 

Type species, Clathrus denudatus L. · 
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PLATE III 

Explanation of Figures 

Figure 8. Physonerna inconspicuurn (2984). Capillitiurn: 

a. slender, solid attacpment to sporangial wall; 

b. hollow, thin-walled portion. X 440. 

Figure 9. Echinostelium fragile (2957). Sporangium after 

dispersal of spores. X 500. 

Figure 10. Echinostelium fragile (2957). Colurnella and tip 

of stalk; arrow indicates the persistent, peridial 

collar. X 2250. 

Figure 11. Minakatella longifila (2802). Capillitiurn and 

spores. X 500. 

Figure 12. Echinostelium elachiston (26J8). Stalk with two 

adherent spores. X J12. 

Figure lJ. Echinostelium elachiston (26J8). Stalk terminat-

ing in a single, persistent spore; arrow indicates 

the persistent peridial collar. X 312. 
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1. Arcyria cinerea (Bull.) Pers., Syn. Fung. 184. 1801. 

Scattefed sporangia apparently assignable to this 

species were found on bark of red cedar. 

DISTRIBUTION: Cosmopolitan. 

HABITAT: Dead wood, plant debris, bark of living 

trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2512, 

18 July. 1962. 

HEMITRICHIA Rost., Versuch 14. 1873. 

Fructification plasmodiocarpous or sporangiate, then 
. 

sessile or stalked; peridium cartilaginous, more or less 

evanescent above, persisting below as an irregular cup; 

capillitium more or less elastic, consisting of branching 

and anastomosing, tubular threads ornamented with 2-5, or 

sometimes more, spiral thickenings. 

Type species, Trichia clavata Pers. 

1. Hemitrichia karstenii (Rost.) Lister, Mycet. 178. 1894. 

A few sporangia apparently assignable to this species 

were obtained on bark of living elm. 

DISTRIBUTION: Colorado, Kansas, Montana, Ontario, 

Washington; Europe; Asia. 

HABITAT: Dead wood, bark of living trees. 

MATERIAL EXAMINED: Kansas: Geary Co.; 2780, 26 

Oct. 196J. 
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TRICHIA Hall. Hist. Stirp. Helv. 3:114. 1768. 

Fructification plasmodiocarpous or sporangiate and 

sessile or stalked; peridium membranous or cartilaginous; 

capillitium elastic, consisting of free, simple or sparsely 

branched, tubular threads marked with 2-5 or more spiral 

thickenings. 

Type species, Trichia varia Pers. 

1. Trichia sp. 

G. w. Martin considered this material a.s probably an 

undescribed species (personal communication). It was found 

frequently on red cedar bar~ in Kentucky, although the fruit-

ings are usually small and scattered, and seldom in good . 
condition. It appears to me separable from!• contorta 

(Ditmar) Rost. only in the pallid ochraceous to yellowish 

peridium. 

DISTRIBUTION: Arkansas, Kentucky. 

HABITAT: Bark of iiving Juniperus virginiana. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2746, 27 

Oct. 1964. Kentucky: Cumberland Co.; 2538, 18 July 1962; 

2539, 18 July 1962; 2541, 16 July 1962. 

ECHINOSTELIALES 

Sporangia globose, stalked, minute; peridium mem-

branous or evanescent; stalk frequently with included de-

posits of refuse matter, translucent; columella usually 

present, sometimes_ absent; capillitium present or absent; 
spores in mass pallid. 
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With the s_ingle family Echinosteliaceae. 

A Key to the Genera of the Echinosteliaceae 

1. Spores connected at points of mutual contact by dis-

junctor pads, which on disjunction persist as pul-

vinate bladders on the surface of the spore ••••. 

• • • • • • • • • • • • • •. • • • Colligatispora, p. 114 

lw Spores not connected by disjunctor pads; spore wall 

often with thick or thin areas more or less evenly 

distributed over the surface ••• Echinostelium, p. 118 

COLLIGATISPORA Brooks, gen. nov. Echinosteliacearum. 

Echinostelio de Bary ex Rost. affine, a quo pulvinis 

disjunctis positis ad in~erfacies sporarum differt. Species 

typica Colligatispora coelocephala Brooks. 

Sporangia globose, stalked, minute; spores in mass 

pallid, joined at the interfacies by disjunctor pads. 

TYPE SPECIES: Q. coelocephala Brooks. 

ETYMOLOGY: From the Latin, colligatus joined together, 

and spora seed or spore, with reference to the articulated 

condition of the spores. 

1. Colligatispora coelocenhala Brooks, sp. nov. (FLgs. 14-16) 

Sporangia sparsa vel gregaria, globosa, erecta, 

luteola, circa 40 µ diam, altitudine tota circa 65 µ. Peri-

dium fugax, tamquam collare angustum ad apicem stipitis 

persistens. Stipes attenuatus, prope hyalinus, usque ad 

26 µ altus. Columella globosa, sessilis, laevis, hyalina, 
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10-12 µ diam. Capillitium abscens. Sporae luteolae luce 

reflexa, prope hyalinae luce transmissa, globosae, minute 

verrucosae, 10-12 µ diam, in stratum simplex peripherale 

ordinatae, ad interfacies inter se et ad columellam cum 

pulvinis disciformibus disjunctis ad 5 µ latls ad 1 µ crassis 

positis, cujus dimidiis post discedentia sporarum ad 

parietes persistentihus. Plasmodium ignotum. 

Sporangia scattered to somewhat gregarious, globose, 

stalked, erect, gal.den yellow when fresh, fading to pale 

cinnamon, about 40 µ in diam, up to 65 µ in total height; 

peridium early evanescent, persisting at the juncture of the 

stipe and columella as a distinct, thickened collar about 8 µ 

in diam; stipe white, colorless by transmitted light, 

attenuating from a broadened base about 4.5 µ in diam to 

1.8 µ in diam at the apex,up to 26 in height; columella 

globose, spore-like, colorless, 10-12 µ in diam; capillitium 

lacking; spores in mass golden yellow fading to very pale 

cinnamon, by transmitted light almost colorless, arranged in 

a single layer forming a hollow sphere, attached to each 

other or the columella at the interfacies by disjunctor pads 

about 5 µ across and 1 µ in thickness, minutely verrucose, 

10-12 µ in diam. 

ETYMOLOGY: From the Greek, xot,A o.s hollow, and 

, vessel, receptacle, with reference to the spores 

in a hollow head. 



TYPE: 2688 (me), on bark of living Juniperus 

virginiana L.1 Crawford Co., Arkansas, 21 Sept. 1964. 

HABITAT: On bark of living trees. 
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DISTRIBUTION: Arkansas, Michigan. In addition to 

the collection cited below Alexopoulos stated (personal 

communication) that he had obtained the species in Texas. 

MATERIAL STUDIED: Arkansas: Crawford Co.; 2688 

(me), on bark of Juniperus virginiana, 21 Sept. 1964. 

Michigan: Washtenaw Co.; 2942 (me), on bark of Ulmus sp., 

19 Dec. 1965. 

Colligatispora appears to be closely related to 

Echinostelium except for t~e presence of disjunctor pads, 

and the definite arrangement of the spores in a hollow 

sphere. The spores in~- oligosoerma are arranged in some-

what similar manner in that they are in a single layer on 

the surface of the globose columella. Although it has not 

been determined, it is possible that the variations in 

wall-thickness described by Alexopoulos for spores of 

Echinostelium spp. (1960, 1961) occur at points of inter-

facial contact and are related in some way to the presence 

of disjuncto-z:- pads in Colligatisoora. When the disjunctor 

pads are stained in lacto-phenol cotton blue, it is pos-

sible to distinguish two deeply staining plates separated 

by a narrow region which remains colorless. Upon separation 

of the spores half of the pad remains attached to each 

spore and evaginates. 
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PLATE IV 

Explanation of Figures 

Figure 14. Colligatispora coelocephala (2688). Sporangiurn 

with a spore attached to the columella: 

a. spore; b. peridial collar; c. disjunctor 

pad. X 1125. 

Figure 15. Colligatispora coelocephala (2688). Detached 

head of spores showing arrangement as a 

hollow sphere; arrow indicates disjunctor pad. 

X 1125. 

Figure 16. Colligatispora coelocephala (2688). Ornamen-

tation of spores. X 1125. 

Figure 17. Echinosteliurn dilataturn (2959). Sporangiurn 

after dispersal of spores. X 500. 

Figure 18. Echinosteliurn rninuturn (2608). Stalk terminating 

in a spore-like structure. X 156. 

Figure 19. Echinostelium oligospermum (3078). Sporangiurn 

showing single layer of spores on collumella. 

X 500. 

Figure 20. Echinostelium oligospermum ()078). Sporangiurn 

after dispersal of spores. X 500. 
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ECHINOSTELIUM de Bary; Rost., Versuch 7. 1873. 

Sporangia globose, stalked, minute; peridium mem-

branous or evanescent; columella present or absent; capilli-

tium present or absent; spores pallid in mass, colorless to 

pinkish or yellowish by transmitted light; spore wall often 

with more or less evident, thick or thin areas more or less 

evenly distributed over the surface. 

Type species, Echinostelium minutum de Bary. 

A Key to the Soecies of Echinostelium 

1. Capillitium present. 0 • • • • • • • . . . . . • • 2 

1. ·capillitium absent •• • 0 • 0 • . . . . . . . . . . • .4 

2. Columella extending beyond the center of the 

sporangium, cylindrical; about 100 µ in total 

height •••••••••••••••• J. E. arboreum 

2. Columella less than 1/5 the diam of the sporan-

gium; sporangia JOO to 500 µ in total height 

J. Capillitium delicate, not anastomosing to form a 
• • • 3 

net •••• . . . . . . . . . . . . . . . 1. ~- minutum 

J. Capillitium typically anastornosing to form a complete, 

globose net with large meshes ••• 2. ~- cribrarioides 

.4. Columella present; peridium evanescent, persisting 

only as a collar at the juncture of the stipe and 

columella . . . . . . . . . . . . . . . . . . 
4. Columella absent; peridium more or 1ess persistent.lo 

Columella brown • . . . . . . . . . . . 0 • • . . . 6 

Columella hyaline or pallid . •o••ooo••• . . . 7 
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6. Columella fusiform or oblong ••••• 4. &• fragile 

6. Columella consisting of a lenticular head on a 

slender stipe ••••••••••• • 5. i• dilataum 

Columella globose or spore-like; persistent peridial 

collar lacking, or apparently so • . . . . . . . . • • 8 

7. Columella small, conic, subtended by a persistent 

peridial collar ••••••••••.•••••••• 9 

8. Stalk terminating in a globose or globoid colu-

mella 11-13 µ in diam; sporangia 25-JO µ diam; 

spores 7-5-9 µ diam, arranged in a single layer 

around the columella ••••••• 6. E• oligospermum 

8. Stalk terminating in a spore-like structure; spor-

angia 40-50 µ in diam; spores 6.5-8 µ diam, not 

arranged in a single layer [Alexopoulo~ "common" 

form] ••.•••••.•••••• 7. E. elachiston 

9. Sporangia 120-150 µ in total height •• 7. &• elachiston 

9. Sporangia J00-500 µ in total height, [form without 

capillitium] ••••••••••••••• 1. ~- minutum 

10. Sporangia bright pink; dehiscence of peridium not 

described; spores 9-10.5 µ diam •••• 8. E. roseum 

10. Sporangia pale salmon; upper portion of peridium 

falling away with spore-mass, then splitting from 

the lower margin into 4-6 petal-like lobes, the 

lower portion persisting as a wide collar; spores 

6.5-7 µ diam .... · •••••••• 9. &• schizodermum 
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l. Echinostelium minutum de Bary; Rost., Versuch 7. 1873. 

This species is frequently obtained on the bark of 

living trees and other substrata placed in moist chambers. 

It has not been collected on the bark of trees in the field, 

but Hagelstein (1944) reported finding it on dead wood. 

Two collections, 2602 and 2608, fail to agree 

completely with the descriptions of the species. In both 

developments those sporangia developing initially were de-

void of capilli tium. A spore-like body adl:Jr•ed to the tip 

of the stipe (fig. 18), and in this the material was similar 

to the "common form" of~- elachiston. Later sporangia 

appeared in the cultures in which capillitium varied in 

abundance from almost none to the condition typical of the 

species. 

DISTRIBUTION: Probably cosmopolitan. 

HABITAT: Dead wood, dung, bark of living trees in 

culture. 

MATERIAL EXAMINED: Kansas: Johnson Co.; 2602 (me), 

25 Nov. 1963; 2608 (me), 16 Jan. 1964. Michigan: Washtenaw 

Co.; 2963 (me), 1 Jan. 1966. Missouri: Jackson Co.; 2694 

(me) 25 Sept. 1964. 

2o Echinostelium cribrarioides Alexopoulos, Amer.·Mid. Natur. 

66:391. 1961. 
Sporangia scattered to gregarious, globose, stipitate, 

erect or nodding, cream colored, 85-120 in diam, O.J-0.5 mm 
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in total height; peridium early evanescent, persistin~ as 

a conspicuous collar at the juncture of the stipe and colu-

mella; stipe attenuating, varying from almost colorless to 

dark brown depending on the amount of included granular re-

fuse; columella 4-20 µ in height; caplllitium originating 

from the tip of the columella, typically forming a complete, 

globose net with large meshes, sometimes with one or more 

free ends; spores in mass cream-colored, by .transmitted 

light colorless, globose, smooth, but with evenly distri-

buted, conspicuously thickened areas, 9-10 µ in diam. 

Plasmodium a colorless microplasmodium. 

TYPE LOCALITY: Greece. 

ILLUSTRATIONS: Amer. Mid. Natur. 66: J9J. fig. 1-4. 

DISTRIBUTION: Greece. 

HABITAT: Bark of living trees. 

MATERIAL EXAMINED: None. 

Disti~guished from_]:. minj,l_t_~~ in the thicker, more 

robust capillitial threads forming a network, and the 

slightly larger spores. 

J. Echinostelium arboreum Brooks, sp. nov. (Fig. 22) 

Sporangium globosum, stipitatum, erectum, eburneum, 

45-50 µ diam, circa 100 µ alturn. Peridiurn fugax, tamquam 

collare minutum ad apicem stipitis persistens. Stipes 

attenuatus, circa 55 µ altus, tamquam columella cylindrica 

ultra medium sporangii penetrans. Capillitium pallidum, 
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perlaxum, e filamentis paucis crassis rigidis patentibus 

ex apice columellae enascentibus, versus extremites sub-

dichotome ramulosis, non anastomosantibus. Sporae prope 

hyalinae luce transmissa, globosae, laevae, 8-9 µ diam. 

Plasmodium ignotum. 
-A congeneris cognitis omnibus columellis longis 

cylindricis et capillitio dendroideo differt. 

Sporangium globose, stipitate, erect, ivory-white, 

45-50 µ in diam, about 100 µ in total height; peridiurn 

early evanescent, persisting at the Junction of the stipe 

and columella as a small but distinct collar; stipe subu-

late from a roughened, broadly conic base, the lower portion. 

containing deposits of refuse material, translucent and 

pale golden brown above, 55 µ in· height, continuing into the 

sporangium as the columella; columella translucent and pale 

golden brown, cylindrical, about JOµ in length; capillitium 

pallid, very lax, consisting of 2 primary branches originat-

ing from the tip of the columella and extending at more or 

less at right angles, simple in the basal portion, then 

branching subdichotomously and somewhat irregularly several 

times without anastomosing; spores in mass ivory-white, by 

transmitted light almost hyaline, globose, smooth but with 

scattered, thickened areas on the wall, 8-9 µ in diam. 

Plasmodium unknown. 

TYPE: 3072, on Ulmus sp., Cumberland Co., Kentucky, 

26 Aug. 1966. Holotype (slide) deposited in the University 

of Iowa Herbarium, Iowa City. 
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ETYMOLOGY: arboreus, tree-like, in reference the 

decidedly tree-like aspect when contrasted to the known_ species 

of Echinostelium. 

DISTRIBUTION: Kentucky. 

HABITAT: Living bark of Ulmus sp. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; J072, 

26 Aug. 19660 

A single sporanglum w~s found while examining a bark 

collection obtained from: Cumberland Co., Ky. Attempts to 

obtain additional material by moist chamber culture of a 

quantity of bark from this collection were unsuccessful. It 

is questionable practice to describe a species from such 

scant material. However, as this sporangium appeared to be 

quite normal and in a perfect state of maturity, and because 

the characteristics are so distinctive from those of the known 

species of Echinostelium it is considered desirable to esta-

blish the species in the literature. It should be readily 

recognizable when found again. It ls the only species with 

a well-developed, cylindrical columella giving rise to a 

stout system of branching capillitial threads. In Echinostel= 

ium minutum the columella is cylindrical or subconic but is 

very short, not exceeding 10 µ, whereas in the present speci-

men the columella is about JOµ in length. 
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PLATE V 

Explanation of Figures 

Figure 21. Echin~stelium arboreum (3072). Drawing of 

sporangium made with the aid of camera 

lucida. 

Figure 22. Echinostelium schizodermum (2639). Semi-

diagramatic drawings in part traced from photo-

graphs: a. dehisced sporangium showing stalk 

and persistent peridial collar; b. sporangium 

with peridium in place, the manner of splitting 

into lob8s indicated by dotted lines. X 1125. 
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4. Echinostelium fragile N.E.N.-B., Acta Bot. Neerl. 

10:65. 1961. (Figs. 9-10) 

Sporangia scattered to gregarious, globose, stipitate, 

erect or nodding, salmon or pale pink fading to pale brownish, 

J0-50 µ in diam, lJ0-150 µ in total height; peridium almost 

invisible, evanescent, persistin"g at the juncture of the stalk 

and columella as a small, well-marked collar; stipe tapering, 

colorless, with a little included refuse in the basal portion, 

about 90 µ in length; columella short stipitate, somewhat 

narrowly ellipsoid or ovate, brown, about 6 µ in ·1ength; capil-

litium lacking; spores almost colorless by transmitted light, 

subglobose or globose, smooth 12-15(-13) µ in diam. Plas-

modium hyaline to pale pink. 

TYPE LOCALITY: The Netherlands. 

ILLUSTRATIONS: Acta Bot. Neerl. 10:65. fig. 4. 

DISTRIBUTION: The Netherlands; Michigan. 

HABITAT: Bark of living trees. 

MATERIAL EXAMINED: Michigan: Washtenaw Co.; 2975 

(me) on elm bark, 27 Dec. 1965. 

This species is distinctive among those of the genus, 

lacking capillitium in the elongate, brown columella. Four 

sporangia were obtained on a sample of elm bark in Michigan, 

and agreed with the description except for the size of the 

spores. In the Michigan material the spores were lJ-18 µ in 

diam, the variation probably resulting from exposure to the 

atmosphere before maturation had been completed. 
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(Fig. 17) 

Sporangia sparsa vel gregaria, globosa, st1pitata, 

erecta vel nutantia, straminea vel bubalina, 40-50 µ diam, 

100-150 µ altitudine tota. Peridium mature evanidum, ad 

juncturam stipitis et columellae pro collari parvo relictum. 

Stipes gracilis, attenuatus, luce transmissa translucidus 

prope incoloratus, 55~100 µ altitudine. Columella brunnea, 

laeva, stipitata, lenticularis, J.1-4.4 µ crassa, 5.7-6.6 µ 

lata, stipite gracile incolorato, circa 2 µ diam, 2 µ longo. 

Capillitium absens. Sporae in cumulo stramineae vel bubalinae, 

luce transmissa pallide strarnineae, globosae, minute papil-

latae, cum area pallidiore et tenuiore instructae, 10.5-11.5 µ 

diam. Plasmodium ignotum. 

A Echinostelio fragili N.E.N-B. sporis mlnioribus et 

·columella lenticulari non oblonga reced1 t. 

Sporangia scattered to gregarious, globose, stipitate, 

erect or noddi~g, straw-colored to buff, 40-50 µ in diam, 

100-150 µ in total_ height; peridium early evanescent, persist-

ing as a small, distinct collar at the juncture of the stipe 

and columella; stipe slender, attenuating from a slightiy 

expanded base, slightly bulbous at the insertion of the col-

lar, straw-colored, by transmitted light translucent, almost 

colorless, with scanty included deposits of granular refuse 

matter, 55-100 µ in length; columella brown, smooth, stipitate, 

lenticular or somewhat hemispheric, J.1-4.4 µ thick, 5.7-6.6 µ 

in diam, the stipe short, slender, colorless, about 2 µ in 
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diam and 2 µ. ·in length; capilli tium absent; spores in mass 

stramineous to buff, by transmitted light pale stramineous, 

globose, minutely papillate, with a pale, thin area at one 

side, 10.5-11.5 µ diam. Plasmodium unknown. 

TYPE: 2959, on bark of Ulmus sp., Washtenaw Co., 

Michigan, 20 Jan. 1966. The holotype (slide) is deposited in 

the University of Iowa Herbarium, Iowa City. 

ETYMOLOGY: From the Latin dilatatus, as descriptive of 

the expanded capitulum of the columella. 

DISTRIBUTION: Michigan. 

MATERIAL EXAMINED: Michigan: Washtenaw Co.; 2959 (me), 

on bark of elm, 20 Jan. 1966. 

This species was obtained only once, but in some abun-

dance. It is most closely related to~- fragile, differing in 

the shape of the columella, and in the smaller spores. These 

two species, the only ones known in which the columella is 

distinctly colored, also differ apparently in the spore wall 

characteristics. Alexopoulos (1960a, 1961) emphasized that 

the spore wall in Echinostelium was marked with thickened areas 

more or less evenly distributed over the surface. Nannenga-

Bremekamp described the spores of E. fragile as having a small, 

thinner area. The spores of the present species are de-

finitely thinner and someNhat paler on one side, the remainder 

of the wall being even in thickness. 



128 

6. Echinostelium oligospermum Brooks, sp. nov. (Figs. 19-20) 

Sporangia sparsa vel gregaria, globosa, stipitata, 

erecta vel nutantia, pallide straminea, 25-J0 µ diam, alti-

tudine tota circa 85 µ. Peridium fugax. Stipes subulatus, 

prope hyalinus luce transmlssa, 55-60 µ altus. Columella 

globosa, hyalina, laeva, 11-13 µ·diam. Caplllitlum absens. 

Sporae prope hyalinae luce transmissa, globosae, minute 

asperatae, 7-5-9 µ diam, columellam in stratum simplex 

cingentes. Plasmodium ignotum. 

Echinostelio elachisti Alexopoulos primo adspecta 

maxime simile, sed sporangiis parvioribus, collari absenti, 

columella globosa, et spofiS paucioribus in stratum simplex 

cingentes. 

Sporangia scattered to gregarious, globose, stipi-

tate, erect or slightly nodding, pale straw-colored, 25-J0 µ 

in diam, about 85 µ in total height; peridium, if formed, 

early and completely evanescent; stipe concolorous, by trans-

mitted light colorless or slightly tinted, translucent, 

arising from a flared base about 20 µ in diam, attenuating 

to 2-3 µ in diam at the apex, sometimes slightly swollen about 

5 µ below the columella, the basal portion containing scanty 

deposits of granular refuse matter, 55-60 µ in height; colu-

mella globose or globoid, hyaline, smooth, with the wall 

slightly thickened in the basal portion, 11-13 µ in dia~; 

capillitium lacking; spores in mass pale stramineous, by 
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transmitted light almost colorless, globose, minutely 

roughened, 7-5-9 µ in diam, arranged in a single layer over 

the surface of the columella. Plasmodium unknown. 

TYPE: 3078 (me), on bark of Ulmus arnericana L., 

Geary Co., Kansas, 18 Feb. 1967. 

and 

ber. 

ETYMOLOGY: From the Greak, o>..1,yos, few in number, 

seed, spores. 

DISTRIBUTION: Kansas. 

HABITAT: On bark of Ulmus americana in moist cham-

MA'I1ERIAL EXAMINED: Kansas, Geary Co., 3078 (me), 

18 Feb. 1967. 
This species would appear to be most closely related 

to E. elachiston, differing from the type in the smaller 

sporangia, the globose columella, the absence of a peridial 

collar, and the smaller number of spores arranged in a sin-

gle layer around the columella. Alexopoulos (1958) ascribed 

to E. elachiston a form lacking a columella and peridial 

collar, and in which all spores but one were shed, this one 

clinging tenaciously to the tip of the stipe as if fused with 

it. A discussi6n of the criteria used in determining the 

_identity of the spore-like structure was n~t given. In E. 

oligosnermum the columella is somewhat similar to the spores 

in size and shape. In fresh material the columella stains 

readily with cotton blue. When examined by phase wicroscope 
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under oil the contents appear to be a homogeneous gell with 

included debris. Neither was a nucleus found in the spore-

like columella, nor did the contents have the appearance of 

cytoplasm. This species differs from the collarless form 

ascribed tot• elachiston in the smaller sporangia, and in 

the smaller number of spores arranged in a single layer over 

the surface of the columella. 

7. Echinostelium elachiston Alexopoulos, Mycologia 50:52. 

1958. (Figs. 12-13) 

Sporangia scattered to gregarious, globose, stipi-

tate, erect or nodding, pale ivory, 40-50 µ in diam, 120-150 µ 

in total height; peridium very thin, transparent, early 

evanescent, ·persisting as a small collar at the juncture of 

the stipe and columella; stipe attenuating from an expanded 

base, pale golden brown, darker from included granular refuse 

towards the base; columella minute, conical, hyaline, or 

absent; capillitium absent; spores pale ivory in mass, by 

transmitted light colorless, globose, smooth, but with 

evenly distributed, well-marked thin areas in the wall, 

6.5-8 µ in diam. Plasmodium unknown. 

TYPE LOCALITY: Thessaly, Greece. 

ILLUSTRATIONS: Mycologia 50:53, fig. 1. 

DISTRIBUTION: Greece; Arkansas, Kansas, Missouri. 

HABITAT: On bark of living trees. Reported by Alexo-

poulos from cultures of Plat2nus orientalis, Junioerus ohoe-

nicia, Cuoressus semoervirens, Acer ~undo, Ceratonia 
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Ulmus sp., a.nd Juniperus virginiana. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2764 

(me), 5 Feb. 1965. Kansas: ·Johnson Co.; 2683 (me), 15 

Sept. 1964. Missouri: Jackson Co.; 2638 (me), 31 March 

1964; 2641 (me), 13 Apr. 1964. 
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Alexopoulos described two apparently distinct forms 

from Greece. The material designated as type exhibits a 
I 

peridial collar and a minute, conical columella, and dis-

perses all its spores at maturity. The other form, which 

he indicated was more common than the type, was described 

as lacking a peridial collar and columella, and upon maturity 

dispersing ~11 its spores but one which clinged tenaciously 

to the tip of the stipe as if fused with it. Although col-

lections 2638, 2641, and 2683 are without doubt the "more 

common form" described by Alexpoulos there are some discrep-

ancies. The spores were described as golden yellow in mass. 

If sporangia are dried before the spores are completely 

mature the mass of spores is golden yellow and waxy in 

appearance. However, if the sporangia are allowed to mature 

completely the spore mass is pale ivory in color. Most of 

the spores are dispersed at maturity, with usually one, but 

sometimes 2-4 remaining attached to the end of the stipe. 

Occasionally it is possible to dislodge the adherent spor~. 

It then becomes evident that there is a small, peridial 
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collar at the tip of the stipe, but no columella. The 

"forms" described by Alexopoulos are therefore merely phases 

in which there is variation in the conspicuousness of the 

columella. The tendency of the spores to stick to the collar 

undoubtedly relates to manner in which the material matures. 

8. Echinostelium roseum Ing, Trans. Brit. Mycol. Soc. 

48:690. 1965. 
Sporangia ~cattered or in small groups, globose to 

slightly turbinate, stipitate, erect, bright pink, not fading, 

32-35 µ. in diam, 69-70 µ in total height; peri_dium thin, 

transparent, persistent; stipe broad at the base, strongly 

attenuate, white, granular, 31-35 µ in length; columella and 

capillitium lacking; spores few (20-24), globose, pale pink 

with distinct areolae, 9.1-10.J (9.8) µ in diam, dispersed as 

a mass which clings together. 

80 µ. in diam. 

Plasrnodium clear pink, up to 

TYPE LOCALITY: Perthshire, Scotland. 

ILLUSTRATIONS: Trans. Brit. Myc. Soc. 48:649. fig. 1. 

DISTRIBUTION: Scotland. 

HABITAT: Bark of living trees. 

MATERIAL EXAMINED: None. 

This species is represented by two collections obtained 

in moist chamber culture. The type consists of ten sporangia. 

This species is similar to&• schizodermum in the absence of 
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columella and capillitium, and in the persistence of the 

peridium. The method of dehiscence was not mentioned. 

9. Echinostelium schizodermum Brooks, sp. nov. (Fig. 22) 

Sporangia sparsa vel gregaria, globosa, stipitata, 

erecta, pallide salmonea, nitens, 25-35 µ diam, altitudine 

tota 60-90 µ. Peri~iqm nitens, membranaceum, tenuissimum, 

perdurans, hyalinum luce transrnissa, circurnscissurn infra 

medium, pars supra massa sporarum decidens e margine inferno 

in circa 4-6 lobes petaloides findens, pars infra tamquarn 

calyculus membranaceus latus remanens. Stipes attenuatus, 

prope hyalinus, JJ-54 µ altus. Columella absens. Capil-

litium absens. Sporae prope hyalinae luc~ transrnissa, 

globosae, minute exasperatae, 6.5-7 µ diam. Plasmodium 

ignotum. 

Species haec ab Echinostelio roseo Ing, cujus dehis-

centiae non descriptae, differt sporis minoribus minus CJloratis. 

Sporangia scattered to gregarious, globose, stlpi-

tate, erect, pale salmonicolor, shining, 25-35 µ in diam, 

60-90 µ in total height; peridium shining, membranous, thin, 

persistent, hyaline by transmitted light, smooth, dehiscing 

in a circumscissile mann2r near the base of the sporangium, 

the lower portion p~rsisting as a wide, shallow, slightly 

cup-shaped collar, somewhat thickened at the attachment to 

stipe, otherwise membranous, th9 upp'.=r portion falling away 

with the spore mass and splitting towards the apex into about 
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4-6 petaloid lobes; stipe attenuate, tapering slightly from 

a somewhat expanded base, almost hyaline, with included 

deposits of granular refuse, 33-54 µ in height; columella 

absent; capillitium lacking; spores almost colorless by 

transmitted light, globose, minutely roughened, 6.5-7 µ in 

diam. Plasmodium unknown. 

TYPE: 2639 (me), on bark of living Ulmus fulva L., 

Jackson Co., Missouri. Holotype deposited in-the University 

of Iowa Herbarium, Iowa City. 

ETYMOLOGY: From~x1,a-ro.s, to split, and IE.ff"-, skin, 

as descriptive of the peridium after dehiscence. 

DISTRIBUTION: Missouri. 

HABITAT: On bark ~f living Q. fulva. 

MATERIAL EXAMINED: Missouri: Jackson Co.; 2639 (me), 

6 Apr. 1964; 2719 (me), J May 1965. 

This species is based on two moist chamber develop-

ments obtained.from relatively bare bark of an elm which was 

located at 54th and Troost in Kansas City. Before additional 

bark could be obtained from the tree the city removed the 

tree in its Dutch elm disease control program. Attempts to 

obtain the species from other trees in the area were fruit-

less. The species, because of its minuteness, is difficult 

to handle. Although the type collection consisted of several 

hundred sporangia many of these were lost in the preparation 

of slides. 
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'.}:'he only other species in .the genus described as 

having a persistent peridium is~- roseum Ing. Fr.om the 

latter it differs in the smaller, paler spores, and probably 

in the manner of dehiscence. 

STEMONITALES 

Fructification sporangiate, pseudoaethalioid, or 

aethalioid; peridium frequently evanescent, but often more 

or less persistent, then membranous and frequently iridescent; 

hypothallus and stalk in the stipitate species endogenous in 

origin; stalk corneous, lacking included deposits of refuse 

matter, continuing into the sporangium as a columella; capil-

litium present (except in some of the very minute forms), 

originating from the columella, frequently of distinctly 

colored threads, but sometimes pallid; spores in mass fer-

ruginous to dark brown or black, rarely pale pinkish to 

lilaceous brown; deposits of lime lacking. 

Except for the inclusion of the genera Amaurochaete, 

Brefeldia and Schnella, the single family recognized here, 

the Stemonitaceae, is delimited according to the criteria 

expressed, but not followed by Lister (1925). Miss Lister 

discussed the observations of Bisby (1914) on the formation 

of the stalk and columella in Stemonitis fusca Roth, and 

included in the diagnosis of the family the statement that 

"the more or less solid stalk is developed within the young 

sporangium." She included in the family, however, 

Clastoderma, Barbeyella and Echinostelium, genera in which 
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the stalk is not solid, but stuffed with refuse matter. 

Hagelstein (1944) included a similar statement, and likewise 

included these genera in the Stemonitidaceae. These three 

genera were removed from the Stemonitaceae by Jahn (1928) 

but retained in the Stemonitales as the family Echinoste-

liaceae. Martin has retained Clastoderma and Barbeyella in 

the Stemonitaceae, but has established the order Echinoste-

liales for the single genus Echinostelium (1960). Those 

genera which lack deposits of refuse matter in the stalk, 

and in which the development of the hypothallus, stalk, and 

columella are endogenous are-retained in the family Stemonit-

aceae, as well as the evidently related Amaurochaete and 

Brefeldia. The correct assignment of Schnella is still in 

doubt. 

A Key to the Genera of the Stemonitaceae 

1. Fructification an aethalium. • • . . . . . . . • • • • 2 

1. Sporangia distinct, scattered to fasciculate, or 

closely compacted to form a pseudoaethaliurn ••.••• J 

2. Caplllitial threads numerous, horizontal, each 

connected with a thread of an adjacent sporangium 

by a many-chambered vesicle •••. [Brefeldia Rost.] 

2. Capillitial threads not connected by many-chambered 

vesicles; columellae and capillitiurn more or less 

dendroid . . • • • . • • • • • • [Amaurochaete Ro'st.] 

J. Columella absent; spdrangia sessile, densely crowded into 

into a pseudoaethalium; capillitium of collumns of 
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simple, coiled threads attached at the base and 

apex •••••••••••••••• [Schnella Macbr.) 

J. Columella typically present, giving rise to the capil-

litium; sporangia not densely crowded into a pseudo-

aethalium • • . . . . . . . . . . . . . . . . 
4. Columella expanding at the apex of the spor-

angium into a disc from which the capillitium 

. • • 4 

_depends • . . . . . . . . . . • [Enerthenema Bowman] 

4. Columella not-expanding at the apex as a disc from 

which the capillitium depends • . . . . . . . • • • 5 
5. Sporangia more or less cylindrical, fasciculate or 

occasionally loosely clustered, distinct or united by 

the surface net; peridium evanescent; a more or less 

complete surface-net usually present •. Stemonitis, p. 1J8 

5. Sporangia globose to cylindrical, scattered to fasci-

culate; perldium evanescent to more or less per-

sistent; surface-net not usually formed •••••••. 6 

6. Sporangia minute to small, scattered, globose; 

stalk tubular, generally translucent, somewhat 

corneous, usually collapsing on drying and becoming 

distinctly fluted or flattened; capillitium often 

scanty or lacking •.•.•••• Macbrideola, p. 139 
6. Sporangia usually larger, globose to cylindrical; 

stalk opaque, corneous, remain:ng te~ete on drying; 

capillitium usually abundant • • . • • . .•• 7 

7. Peridium usually evanescent; columella often extending 

nearly to the ap~x of the sporangium and giving rise 
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to capillitium along its entire length, or more 

or less cylindrical, reaching into the middle of 

the sporangium, and giving rise to capillitium at 

the apex ••••••••••••• Cornatricha, p. 155 
7. Peridium more or less persistent, frequently iridescent; 

columella usually cylindrical or clavate, reaching 

about half to two-thirds the diameter of the sporanglum 

and giving rise to capillitium at the apex, rarely 

reaching nearly to the apex of the sporanglum and giving 

rise to capillitium along the entire length •••••• 

• • • • • • • • • • • • • • • • • . • [Larnproderma Rost.) 

STEMONITIS Gled., Meth. Fung. 140. 175J. 

Fructification sporangiate or occasionally pseudo-

aethalioid; gregarious or densely clustered, cylindrical, 

stalked; hypothallus membranous, often common to a cluster 

of sporangia; peridium fugacious; stalk corneous, tubular, 

lacking included deposits, continuing into sporanglum as 

columella; capillltlum arising from the entire length of the 

oolumella, the ultimate branchlets anastomoslng as a surface 

net. 

Type species, Clathroidastrurn obscurum, majus 

Micheli. 

Sternonitis flavogenita Jahn, Verh. Bot. Ver. Brand. 45:165. 

1904. 

Not infrequent, especially on the bark of living red 

cedar. 

DISTRIBUTION: Probably cosmopolitan. 
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HABITAT: On dead wood and plant debris, on the 

bark of living trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2521, 

19 July 1962; 2526, 17 July 1962; 2823, 8 Aug. 1965; 2872, 

10 Aug. 1965; 3029, 2J Aug. 1966; JOJO, 2J Aug. 1966; J045, 
23 Aug. 1966. 

MACBRIDEOLA H. C. Gilbert, 

emend. Alexo., Mycologia 59:112. 1967. 

Sporangia widely scattered to somewhat gregarious, 

small to minute, stipitate; peridium membranous, translucent, 

early evanescent or persistent; stipe hollow, tubular, 

corneous, typically translucent, in some species tending to 

become irregularly fluted or wrinkled on drying, continuing 

into the sporangium as the columella; capillitium present 

or absent, when present typically originating from the tip 

of the columella; spores in mass dark brown to reddish brown, 

by transmitted light lilaceous gray, violaceous brown to 

brown, typically ornamented with brown warts or papillae. 

Type species, Macbrideola scintillans H. C. Gilbert. 

The genus, as described by Gilbert (1934) was charac-

terized as having sporangia stipitate; stipe translucent, 

appearing hollow, extending into the sporangium as a colu-

mella; capillitium typically lacking although divisions of . 
the colum8lla may be found in some sporangia; peridium 

membranous, translucent, evanescent or persistent; spores 
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brown. Hagelstein (1944) considered ll• decapillata H. C. 

Gilbert synonomous with ll• scintillans, and considering the 

genus devoid of any single broad character and unnecessary, 

suggested the transfer of the species to Comatricha or 

Barbeyella. In 1964 I obtained two developments of M. 

decapillata in moist chamber in which a graded series from 

the complete absence of capillitium to a well-developed 

capillitium was demonstrated. At about the same time I col-

lected material similar toll• scintillans (described below 

as M. declinata) but typically with a well-developed system 

of c~pillitiu~. There appeared to be a direct correlation 

between size of sporangia and the amount of capill1t1um. My 

first inclination was the transfer of ll• decapillata to 

Comatricha .and M. scintillans to Lamproderma. When this 

possibility was suggested to G. W. Martin he indicated a 

desire to maintain the genus. A reconsideration of the 

material suggested the possibility of distinguishing Mac-

brideola from Lamoroderma on the basis of the minute spor-

angia and the scattered habit. But no such distinction could 

be made between Macbrideola and some of the small species of 

Cornatricha. The problem was then relinquished to Dr. Martin. 

Alexopoulos (1967) made a study of the genus, and 

emended the CJncept. Taking into consideration Ross' (1957) 

work on structure of the stalk in Stemonitis, Comatricha, 

and Lamoroderma he transferred emphasis from the lack of 

capillitium to the simple, tubular structure of the stalk. 
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In Comatricha and Lamproderma the stalk is composed inter-

nally of a system of tubules, whereas in Stemonitis and 

Macbrideola the stalks are simple tubes. This is probably 

a valid distinction unless it can be shown that both condi-

tions can exist in one and the same species. 

Alexopoulos included in the fevised genus five 

species, only one of which has been reported as collected in 

the field. In the present study !1_. _§Xnsporos and !1_. scin-

tillans are the only species which have not been obtained 

as field-matured material. 

A Key to the Species of Macbrideola 

1. Columella broadly clavate; capillitium lacking .••• 8, 

••••.••••.••••••••• 8. Macbrideola sp. 

1. Columella cylindrical to tapering; capillitlum present 

or absent • • • • • • • . • • • . . . . . . . . . . . 
2. Peridium persistent ..•• . . . . . . . . . 

2 

3 

2. Peridium early evanescent ••.•••••••.• 4 

J. Capillitium rarely present; columella typically simple 

or branched at the tip, extending to the apex of the 

sporangium and fusing with the peridium.l. !1_. scintlllans 

J. Capillitium typically pres2nt, when well-developed arch-

ing down and attaching to the peridium near the base; 

columella not fusing with peridium above .•.••.•• 

. . . . . . . . . . . . . . . . . . . . . 2. M. declinata 
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4. Spores united in clusters; capillitium forming an 

open surface net with few or no free ends 

· · · · · · · · · · • • • • • • • . . J. tl• synsporos 

4. Spores free; capillitium not anastomosing to 

form a surface net .. . . . . . . . . . . . . • • • .5 

Capillitiurn absent .••• 6. M. decaoillata 

5. Columella giving rise to capillitium at or near the 

tip . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

6. Sporangia mostly O.J-0.5 mm diam; capillitium dense, 

spores marked with patches of warts .• 4. !'1_. robusta 

6. Sporangia mostly less than O.J mm diam; 

capillitium lax. . . . . . . . . . . 7 

7. Capillitium of robust strands which remain relatively 

stout to the periphery; peridial collar usually 

present ...•••....••...•.. 5. ~- cornea 

7. Capillitial threads attenuating towards the periphery .8 

8. Spores minutely warted; capillitium often reduced 

to one or two short branches of the columella or 

entirely lacking •••.•••••• 6. !'1_. decapillata 

8. Spores minutely warted, and with scattered, 

prominent clusters cf larger warts. . 7. M. martini i 

1. Macbrideola scintillans H. C. Gilbert, Univ. Iowa Stud. 

Natur. 3ist. 16:156. 19)4. 

This species has been obtained infrequently, and 

only as moist cha~ber developments. 
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DISTRIBUTION: According to Alexopoulos (1967) known 

from Illinois, Iowa, Kansas, Minnesota, Mississippi, Texas. 

HABITAT: Bark of living trees in moist chamber. 

MATERIAL EXAMINED: Kansas: Geary Co.; 374 (me), 

Dec. 1937; 374A (me), Feb. 1938; 94 (me), 1 Feb. 19JB:R1ley 
Co.; 2635 (me), 24 Nov. 1963. 

2. Macbrideola declinata Brooks, sp. nov. (Figs. 49-53) 

Sporangia sparsa, st1pitata, globosa, rugulosa vel 

nitida, aenea vel atropurpureo-brunnea, frequenter al1quantum 

1ridescentia, 0.1-0.25 mm diam, 0.2-0.4 mm alt1tud1ne tota. 

Peridium membranaceum, translucidum vel al1quatenus opacum, 

aliquantisper remanens, ad basim sporang11 tam annulum 

reliquens. Stipes erectus, subulatus vel cyllndricus, con-

cavum, atratus vel atroruber, cum hypothallo exlguo rotundo 

rubeo continuus, 60-140 µ altltudine. Columella subulata, 

pulla, ad medium sporangii attlngens, ad apicem 2-4 ramos 

primagenos divisa. Caplllltium exiguum vel aliquanto abun-

dans, laxum, e filamentis purpureo-brunnels, indivisls vel 

disperse dichotome divisis ramis alternis pleurumque sup-

pressis, raris anastomosantibus generaliter gradatim 

declinatis compositum. Sporae in cumulo brunneae, sub lente 

pallide violaceo-cinereae, globosae, impariter verrucosae 

7-8.5 µ diam. Plasmodium album. 

A Macbrideola sclntillans Gilbert capillitio bene 

·evolute, columella non adfixa ad apicem pariitis differt. 
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PLATE VI 

Explanation of Figures 

Figures 23-25. Macbrideola cornea {J066). Sporangia after 

dispersal of spores. X 156. 

Figures 26-28. Macbrideola corne? (3071). Sporangia after 

dispersal of spores. X 156. 
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Sporangia scattered to solitary, globose, rugulose 

to smooth and glossy, bronze-colored to dark purplish brown, 

frequently with metallic reflections and somewhat iridescent, 

0.1-0.25 diam, 0.2-b.4 mm in total height; peridium membran-

ous, by transmitted light pale purplish brown, marked on the 

inner surface with dark papillae~ persistent, the basal por-

tion persisting as a small collar; stipe erect, subulate or 

cylindrical from an expanded base continuous with the small, 

circular, red hypothallus, hollow, corneous, dark red below, 

the upper portions nearly black, 60-140 µ in height; colu-

mella dark, opaque, about 1/2 to 2/3 the height of the spor-

angium, subulate, giving rise at the apex to 2-4 primary 

capillitial branohes; capillitium varying from almost none 

in very small sporangia to moderately abundant, lax, consist-

ing of purplish brown threads, extending at more or less 

right angles to the columella when short, or when longer 

tending to arch and deflex towards the base of the sporangium, 

flexuose to zigzag, simple, or once to several times dicho-

tomously divided, with one of the pair of resulting branches 

usually suppressed and remaining short and simple, rarely 

anastomosing, ·not attenuating at the extremities, the tips 

of the threads frequently attached to the peridium, with 

fragments of the peridium often persisting after dehiscence; 

spores brown in mass, pale violaceous gray by transmitted 

light, globose to slightly oval, distinctly and unevenly 

echinulate, 7-8.5 in diam. Plasmodium white as it emerges, 

each apparently giving rise to a single sporangium. 
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TYPE: 2687 (me), on bark of living Juniperus vir-

giniana L., Crawford Co., Arkansas, 21 Sept. 1964. The holo-

type is deposited in the University of Iowa Herbarium, Iowa 

City. 

ETYMOLOGY: From the Latin declinatus, bent or curved 

downwards, in reference to the arched capillitial threads. 

DISTRIBUTION: Arkansas, Kentucky, Tennessee. 

HABITAT: On bark of l'iving !I_. virginiana. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2673, 

5 Sept. 1964; 2679 (me), 14 Sept. 1964; 2684 (me), 17 Sept. 

1964; 2687 (me) (TYPE)_ 21 Sept. 1964; 2763 (me}, 5 Feb. 1965. 

Kentucky: Cumberland Co.;· 2886, 8 Aug. 1965; J046, 26 Aug. 

1966. Tennessee: Pickett Co.; 3007, 20 Aug. 1966. 
Macbrideola scintillans, the type of the genus, was 

described as having sporangia dark brown or metallic bronze, 

75-125 µ diam; stipe translucent, hollow, yellow at the base, 

brown above, 50-100 µ long; peridiurn thin, shining, trans-

lucent, tough, strongly attached to the columella; columella 

reaching the apex where it fuses with the peridium; capll-

li ti urn la.eking; spores irregularly t-1arted, 8-9 µ diam. The 

columella was illustrated as simple or branched above. Alexo-

poulos (1967} in his emendation of the genus has broadened 

the concept of the species to include forms in which capil-

litium is present and consists of three to five rigid branches 

originating at or near th~ apex of the columella, and then 



attaching to the peridium at their tips. His fig. 4 is 

rather reminiscent of the condition found in some of the 

smaller sporangia of the present species. 
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Macbrideola declinata differs from Gilbert's concept 

of tl• scintillans in that the stalk is red at the base, not 

yellowish, the columella has not_been observed extending to 

the apex of the sporangium and fusing with the peridium, and 

capillitium is present except in the smallest sporangia, and 

in larger sporangia tends to arch down and attach to the 

peridium in the basal portions of the sporangium. 

3. Macbrideola synsporos (A+exo.) Alexa., Mycologia 59:115. 

1967. 
Comatricha synsporos Al~xo., Mycologia 50:54. 1958. 

TYPE LOCALITY: Rhodes, Greece. 

HABITAT: Bark of living trees in moist chamber. 

DISTRIBUTION: Known only from type locality. 

ILLUSTRATIONS: Mycologia 50:53, figs. 2, 3. 

MATERIAL EXAMINED: None. 

4. Macbrideola robusta Brooks, sp. nov. (Fig. 29) 

Sporangia sparsa vel solitaria, globosa, stipltata, 

atrorufa, 0.2-0.5 mm diam, 0.35-0.7 mm altitudine tota. 

Peridium fugax. Stipes crassus, atroruber, nitidus, corneus, 

irregulariter striatus, 0.15-0.J mm altitudine. Columella 

attenuata, prope medium sporangii attingens. Capillitium 

abundans, e filamentis paliide ferrugineis vel purpureo-
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brunneis ad apicem columellae oriundis, interdum ramosis, 

prope peripheram copiose ramosis et anastomosantibus reti-

culum densum formanti constantibus, Sporae luce transmissa 

pallide ferrugineae, globosae, minute verrucosae, cum maculis 

verrucosis fucatis, 8-9.5 µ diam. Plasmodium ignotum. 

A speciebus ceteris sporangiis magnis et cap1111t1o 

reticulate denso differt. 

Sporangia scattered to solitary, globose, stalked, 

dark reddish brown, 0.2-0.5 mm diam, 0.J5-o.7 mm in total 

height; peridium early evanescent; hypothallus, small, dis-

coid, reddish; stalk stout, dark reddish brown, shiny, col-

lapsing laterally to become irregularly fluted, by transmitted 

light translucent, red, corneous, 0.15-0.J mm in length, con-

tinuing into the sporangium as a columella; columella attenu-

ating, opaque to translucent, extending into the sporangium 

1/3-1/2 the diam of the sporangium; capillitium abundant, 

originating at or near the apex of the columella as a lax 

system of slender to irregularly inflated, occasionally branch-

ing, pale reddish brown to purplish brown threads which near 

·the periphery branch and anastomose abundantly to form an 

irregular, close meshwork of slender purplish brown threads 

with many free ends; spores in mass dark reddish brown, by 

transmitted light pale ferruginous, globose to subglobose, 

minutely warted with darker warts irregularly scattered or 

arranged in scattered clusters, 8-9.5 µ diam. Plasmodium 

unknown. 
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TYPE: JOOO, on bark of Juniperus virginiana L., 

Pickett Co., Tennessee, 20 Aug. 1966. The holotype is de-

posited in the University of Iowa Herbarium, Iowa City. 

ETYMOLOGY: From the Latin robustus,robust, because 

of its robustness in comparison with other species of the 

genus. 

DISTRIBUTION:. Arkansas, Kentucky, Tennessee. 

HABITAT: On bark of living~- virginiana. 
I 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2742, 

27 Oct. 1964. Kentucky: Cumberland Co.; 2841, 5 Aug. 1965. 

Tennessee: Pickett Co.; JOOO (TYPE), 20 Aug. 1966; J004, 

20 Aug. 1966. 
Macbrideola robusta is distinguished from other 

species by the large sporangia, the dense capillitium, and 

from all species but tl• martinii by the spores marked with 

clusters of dark warts. 

5. Macbrideola cornea (G. Lister & Cran) Alexo., Mycologia 

59:112. 1967. (Figs. 2J-28) 
Comatricha cornea G. Lister & Cran; in G. Lister, J. Bot. 

55: 121. 1917. 
Paradiacheoosis cornea ( G. Lister & Cran) Hertel, Dusenia 

7:J48. 1956. 
This species is not at all uncommon on the bark of 

living trees. According to Lister (1925), Rev. W. Cran found 

this in England almost every summer and autumn from 1913 
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PLATE VII 

Exp~anation of Figures 

Figure 29. Macbrldeola robusta (JOOO). X 156. 

Figure JO. Macbrldeola sp. (2862). X 500. 

Figure Jl, J4-J5. Macbrideola martinii (JOOS). X 156. 

Figure J2-JJ. Macbrideola mart1ni1 (J068). X 156. 

Figure J6. Macbrideola martinii (2858). X 156. 
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until 1925. Comatricha cornea was reported in this country 

several times, but from moist chamber cultures. Alexopoulos 

(1967) considered 2510 from Kentucky as the only material 

from the western hemisphere truly belong to this species. Of 

the additional collections obtained since 1962, J066 ls the 

largest (Figs. 23-25). Occasional smaller sporang1a, evi-

dently the same species, were kept separate as 3071 (Figs. 

26-28). While the.two extremes are somewhat dissimilar these 

extremes are connected by sporangia intermediate in charac-

teristics. 

TYPE LOCALITY: Aberdeen, Scotland. 

ILLUSTRATIONS: J. Bot. 55, pl. 548, fig. l; Lister, 

Mycet. ed. 3, pl. 210, a-3; Mycologia 59:109, fig. 20. 

DISTRIBUTION: Europe; Arkansas, Kentucky. 

HABITAT: Bark of living trees. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2699 

(me), 21 Sept. 1964. Kentucky: Cumberland Co.; 2510, 18 

July 1962; 2525, 19 July 1962; 2913, 11 Aug. 1965; 3035, 25 

Aug. 1966; 3066, 26 Aug. 1966; 3071, 26 Aug. 1966. 

6. Macbrideola decaplllata H. C. Gilbert, emend. Alexa., 

Mycologia 59:113. 1967. 

In emending this species Alexopoulos (1967) illustrated 

a number of sporangia possessing capillitium as included 

within his concept. Some of these forms appear unrelated. 

He did not indicate that the various forms illustrated were 

in association with sporangia agreeing in morphology with the 

species as described by Gilbert. 
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Although Hagelstein {1944} considered this species 

synonymous with M. scintillans it is quite distinct, as in-

dicated by Gilbert, by reason of the smaller sporangia, long 

stipe, and the fugacious peridium. Material assignable to 

this species is encountered far more frequently than of M. 

scintillans. It appears commonly in moist chamber on bark. 

Sporangia are commonly found on bark collections also, but 

seldom in any abundan·ce. 

As described by Gilbert the species lacks a capil-

litium and has a ~olumella approximating the center of the 

sporangium, rounded at the end or rarely with short protu-

berances. On two occasions I studied populations in which 

some of the sporangia were in essential agreement with Gil-

_bert's description. It was observed, however, that the lar-

ger sporangia in these populations had a very lax but de-

finite capillitium (Figs. 42-48}. In sporangia intermediate 

in size the columella terminated in short protuberances or in 

a few short, bµt distinct, capillitial threads. Sporangia 

were then selected on the basis of size. A fairly complete 

series of intermediate conditions was obtained, and a good 

correlation was observed between sporangial diameter and the 

degree of capillitial development. A similar situation was 

also observed in fl. declinata (Figs. 49-5J}, and a comparison 

of Figs. 2J-28 of M. cornea indicates that the density of the 

capillitium is somewhat correlated with the sporangial 

diameter. 
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While the presence of such variations within a 

population indicates apparent variation within a species, 

the sporangia in such collections tend to be scattered 

and do not necessarily represent a single species. A 

clarification of the species concept will not be attained 

until various isolates have been studied in culture. 

TYPE LOCALITY: Waverly, Iowa. 

ILLUSTRATIONS: Univ. Iowa Stud. Nat. Hist. 16:158, 

fig. 3; Mycologia 59:108, fig. 6. 
DISTRIBUTION: Arkansas, Illinois, Iowa, Kansas, 

Kentucky, Minnesota, Texas, Costa Rica. 

HABITAT: Bark of living trees. 

MATERIAL EXAMINED:· Arkansas: Logan Co.; 2671 (me}, 

15 June 1964; 2693 (me}, 1 Oct. 1964. Kansas: Riley Co.; 

2636 (me), 5 Dec. 1963. Kentucky: Cumberland Co.; J025, 

23- Aug. 1966; 3039, 25 Aug. 1966. 

7. Macbrideola martinii (Alexo. & Beneke) Alexo., Mycologia 

59:114. 1967. (Figs. 31-J6) 
Comatricha rnartinii Alexo. & Beneke, Mycologia 46:245. 

1954. 

Paradiacheoosis martinii (Alexo. & Beneke) Hertel, Dusenia 

7 : J48 . 19 5 6 • 
The material obtained in Kentucky agrees well with 

the description of the apecies. The prominent clusters of 



154 
warts on the spores are the most distinctive characteristic. 

The only other species in the genus with similar spores 1s 

tl• maculata, which differs in the much larger sporangia and 

the dense capillitium. 

TYPE LOCALITY: 

ILLUSTRATIONS: 

Runaway Bay, Jamaica, w. I. 

Mycologia 46:247. 
DISTRIBUTION: Jamaica, Domin.ica, Kentucky. 

HABITAT: Bark of living trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2858, 

2 Aug. 1965; JOOS, 20 Aug. 1966; 3056, 21 Aug. 1966; J068, 
26 Aug. 1966. 

8. Macbrideola sp. (Fig. JO) 

Sporangium subglobose, stipitate, about 50 µ in diam, 

about 140 µ. in total height; peridium probably thin, membranous, 

persistent, delicate; hypothallus small, discoid, almost color-

less, inconspicuous; stipe about 90 µ in total height, broad 

at the base, rapidly narrowing, then slender, about 5 µ. in 

diam, attenuating slightly, tubular, corneous, translucent, 

pale yellow at the base, then reddish, darkening upwards be-

coming dark and opaque above, continuing into the sporangium 

as a massive, turbinate, dark, opaque columella 35 µ. high 

and 20 µ wide; spores by transmitted light pale lilaceous 

gray, globose, conspicuously ornamented with flattened brown 

warts, the warts often irregularly distribut'ed or arranged in 

patches, 7-9 µ in diam. ·p1asmodium unknown. 
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HABITAT: On bark of living Fraxinus americana L. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2862 

(slide), 2 Aug. 1965~ 

A single sporangium was found while examining a bark 

sample under the dissecting microscope. Although the mor-

phology of the columella, and the lack of capillitium are 

distinctive, and though the spores are perfectly matured it 

seems best to leave this form unnamed for the present. The 

characteristics of the columella cannot be equated with those 

in any other species of Macbrideola. The photograph shows an 

irregularity in the outline of the columella. The appearance 

of the columella was so unbelievable that pressure was applied 

to the slide with a needle in an effort to determine the 

nature of the mass, with the result that the columella was 

cracked. 

COMATRICHA Preuss, Linnaea 24:140. 1851. 

Fructification sporangiate, scattered to gregarious or 

densely clustered, cylindrical to globose, typically stipitate; 

peridium fugacious, rarely persistent; hypothallus discold to 

membranous and sometimes common to a cluster of sporangia; 

stalk corneous, lacking included deposits, internally com-

posed of a fasicle of tubules, continuing into the sporangium 

as a columella; capillitium arising along the length of the 

·columella, or from its tip, consisting of si~plP to branching 

and anastomosina threads, of which the ultimate branchlets 
0 . 

occasionally anastomose to form a surface net. 
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Type species, Comatricha obtusata Preuss. 

Comatricha spp. 

Fruitings of species of Comatricha, generally of only 

a few sporangia, are found rather commonly on dead and dying 

limbs of trees. With the emcndment of the genus Macbrldeola 

(Alexopoulos 1967) and the transfer of~- cornea,~- martinli, 

and their allies to this genus, species of Comatricha are 

encountered infrequently on the bark of living trees, with 

generally only one or a few sporangia being found. In tnc 

case of this fairly large and difficult gc1,us it is con-

sidered prudent to delay any taxonomi6 treatmPnt until more 

abundant material is available. 

PHYSARALES 

Fructification sporangiate, plasmodiocarpous, to 

aethalioid, sessile or stipitate; peridlum usually more or 

less persistent; hypothallus and stalk formed exogenously; 

the stalk, when present, typically containing lime deposits 

or refuse matter, columella present or absent; capillltium 

almost always present, generally of smooth, thread-1-ike 

tubules; spores in mass dark brown to black, though occasion-

ally pale violaceous brown or ferruginous; deposits of lime 

generally present. 

The circumscription of the Physarales is emended to 

include those dark-spored genera formerly placed in the 

Stemonitales in which the hypothallus and stalk, when present, 

are exogenous in origin·and typically contain dsposits of 

granular refuse matter or lime, as wall as certain of the 
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PLATE VIII 

Explanation of Figures 

Figures 37-43. Macbrideola decapillata (2693). Sporangia 

after dispersal of spores. X 156. 
Figures 44-48. Macbrideola decapillata (2636). Sporangia 

after dispersal of spores. X 156. 

Figures 49-53. Macbrideola declinata (2673). Sporangia 

after dispersal of spores. X 156. 
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sessile genera which appear to be closely related. The 

presence or absence of lime is of considerable phylogenetic 

importance in the dark-spored species. The use of this 

criterion alone, however, obviously results on occasion in 

the associat~on of more or less distantly related genera. 

The alignment of the genera Diachea, Diderma, and Physarlna 

has been influenced by the emphasis placed on form and 

distribution of lime deposits. Lister (1925), emphasizing 

the granular nature of lime deposits as contrasted with 

crystalline, placed these three genera in the Physaraccac. 

Macbride (1922), Macbride and Martin (1934), and Martin 

(1949~ stressing the distribution of lime, included Diachea 

in the Stemonitaceae and the other two genera in the 

Didymiaceae. The form of lime present in a species may not 

be absolute; both granular and crystalline lime are present 

in the peridium of Diderma trevelyani (Grev.) Fries. 

Spores. in the Physarales appear at present to lack 

taxonomic characteristics useful ab'.)ve the species level. 

Although ther~ appear to be no sharp distinctions in the 

capillitial characteristics, when the general tendencies in 

the type of capillitium present are correlated with the 

distribution and form of lime deposits the alignment of the 

genera app2ars somewhat more natural than in the systems 

previously proposed. 

While those species characterized by the presence of 

phaneroplasm~dia probably belong to the Physarales without 

exception, it is expec_ted that certain of the genera placed 
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in the Clastodermataceae possess plasmodia intermediate in 

characteristics between the above type and the aphanoplas-

modium. In addition certain of those species adapted to more 

arid types of environments are characterized by the micro-

plasmodial habit. 

Key to the Families of Physarales 

1. Deposits of lime granular, typically present ln the 

peridium and capillitium (peridial lime sometimes 

recrystallizing when exposed to excess ~olsturc to form 

plate-like crystals); capillitium of colorless to 

slightly colored (although included lime may be dis-

tinctly colored) threads which usually branch and 

anastomose to form a network •••• Physaraceae, p. 160 

1. Deposits of lime frequently of stellate, angular or 

plate-like crystals, but often granular, present or 

absent in the peridium, typically absent from the 

capillitiurn, but if granular deposits present in capil-

litium, the threads spike-like processes from the 

peridium. . . . . . . . . . . . . . . . . . . • • 2 

2. Deposits of lime typically present in the more 

or less persistent peridium; capiilltium of color-

less to purple brown threads generally subparallel, 

sometimes branching and anastomosing to form a 

network • . . . . . . . •..•• Didymiaceae, p. 171 
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2. Deposits of lime lacking in peridiurn and capil-

litiurn; peridiurn usually more or less persistent 

and iridescent; capillitiurn typically of slender, 

distinctly colored to dark threads usually branch-

ing and anastornosing to form a network, seldom 

simple • • • • . . . ••• Clastodermataceae, p. 191 

PHYSARACEAE 

Fructification sporang!ate, plasmodlocarpous or 

aethalioid, sessile or stipitate; peridium more or less 

persistent; capillitium typically a network of branching 

and.anastomosing, mostly colorless tubular threads; lime 

deposits in the form of granules typically present on or in 

the peridium and in the capillitium, and frequently in the 

hypothallus, stalk, and columella. 

This circumscription results in the inclusion of 

those genera included in the family by Macbride and Martin 

(1934). Trichamohora Jungh., included in the 1934 treat-

ment, is now considered a synonym of Physarum (Hagelstein 

1944, Martin 1949). Erlonema Penzig, which was not con-

sidered by Mart"in in the North American Flora (1949), has 

not been collected in the western hemisphere. 

Kev to the Genera of the Physaraceae 

1. Fructification aethalioid •.•... [Fuligo Hall.) 

1. Fructification sporangiate to plasrnodio?arpous .••• 2 

2. Caoillit:um consisting of mostly simpl8, spike-. . 

like processes intruding frcm the upper 

peridium ••••..••••. Badhamioosis, p. 176 



2. Capillitial threads branching and anastomosing 

more or less to form a network; spike-like processes 

present in addition in Physarella •••••.••• J 

J. Capillitium a coarse network charged throughout with 

lime ~ranules (a few, short, hyaline, connective threads 

present in some species). • •. • . • • • Badhamifu p. 162 

J. Capillitium a network of slender threads often with 

vesicular expansions filled with lime granules ••••• 4 

4. Spora~gial wall of two layers, the outer cartilagl-

nous1 brittle, smooth, shining, with deposits of 

lime on the inner side, the inner layer hyaline, 

membranous; capillitium consisting of a network of 

rigid, hyaline threads with branching and anasto-

mosing lime-knots ••••••.•• [Leocarpus Link.] 

4. Peridium delicate to firm, but not brittle, 

polished, and shell-like •••••••••••• • 5 
5. Sporangia long, cylindrical, branching; capillitium a 

close, elastic network with minute lime-knots ..••. 

• • • o •••••••••••••••• [Erionema Penzig] 

5. Not with the above combination of characteristics ••. 6 

6. Capillitium consisting of stout, spike-like pro-

cesses intruding from the sporanglal wall, and a 

system of slender threads i·1i t-h fusiform lime-knots; 

.when sporangiate deeply umbilicate. (Physarella Peck] 

6. Spike-like pro~esses lacking; sporangia not deeply 

umbilicate . ...... • • . • • • • ....... 7 
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7. Plasmodiocarpous, the plasmodiocarps tending to be 

divided into chambers by calcareous plates; capil-

litium bearing free, hooked branches.[Cienkowskia Rost.] 

7. Capillitium lacking free, hooked branches, and if 

plasmodiocarpous lime-knots not in the form of ver-

tical plates •••••.••••••••••••••• 8 

8. Lower portion of peridium persisting as a deep cup; 

dehiscence usually clrcumscissile by a preformed 

lid •••••••••••••.• [craterium Trent.] 

8. Dehiscence irregular or lobate; lower portion of 

the peridium forming at most a shallow, irregular 

cup .••••••••••••.•• Physarum, p. 169 

BADHAMIA Berk., Trans. Linn. Soc. 21:15J. 185J. 

Fructification plasmodiocarpous or sporangiate, then 

stalked or sessile; peridium usually thin, dehisclng irregu-

larly; stalk, when present, membranous, often containing 

deposits of lime or refuse; columella present or absent; 

capillitium a network of tubules stuffed with lime granules, 

occasionally with a few hyaline connective threads. 

Type species, Sohaerocarnus capsulifer Bull. 

1. Badhamia cansulifera (Bull.) Berk. Trans. Linn. Soc. 

21: 15J. 185J. 

The collections reported as this species and as 

B. versicolor are assigned with some reservation, as the 

collec~ions do not entirely agree with the published 

descriptions. 
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DISTRIBUTION: Cosmopolitan. 

HABITAT: Bark of living and dead trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2482, 

15 July 1962; 2613, 15 July 1963; 2776, 15 July 1963; 2870, 

3 Aug. 1965; 2898, 2 Aug. 1965; 3012, 22 Aug. 1966. 

2. Badhamia versicolor Lister, Jour. Bot. 39:81. 1901. 

DISTRIBUTION: Probably cosmopolitan. 

HABITAT: Bark of living and dead trees. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2781 

(me), 9 Feb. 1965; 2782 (me), 9 Feb. 1965. Kentucky: Cum-

berland Co.; 2864, 3 Aug. 1965; 2870, J Aug. 1965. 

3. Badhamia naoaveracea Berk. & Rav.; Berk. Grevillea 

2:66. 1873. 

A single collection of numerous colonies was obtained 

from a living ash. Although the descriptions and keys 

emphasize the stalked character of the sporangia many of the 

sporangia in this collection are sessile. 

DISTRIBUTION: Eastern half of the United States; 

Roumania; Japan. 

HABITAT: Previously reported only from dead bark. 

Bark of living trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2907, 

24 Oct. 1965. 
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4. Badhamia armillata N.E.N-B., Proc. Koninkl. Nederl. 

Akad. van Wetenschappen Ser. C, 69:354. 1966. 

Fructification gregarious or somewhat scattered, 

globose to reniform, or forming short plasmodiocarps, sessile 

or stalked, grayish white, rugulose, 0.5-1.0 mm diam; peri-

dium colorless with dense deposits of white lime scattered 

or forming a lax reticulum; stalks, ·when present, black, 

furrowed; columella none; capillitiurn white, of rather sparse, 

irregular, slender tubules radiating from~ pscuodocolumclla, 

branching, with few anastomoses; spores free, nearly black 

in mass, purplish brown by transmitted light, globose or 

globoid, densely warted, with a distinct narrow, pale line 

of dehiscence partially encircling the spore, 15-18 µ diam. 

Plasmodium white. 

TYPE LOCALITY: Amerongen, The Netherlands. 

ILLUSTRATIONS: Proc. Koninkl. Nederl. Akad. van 

Wetenschappen, Ser. C, 69: 355, fig. 3. 
DISTRIBUTION: The Netherlands; Arkansas, Kentucky, 

New York. 

HABITAT: Bark of living trees. 

MATERIAL EXPJ·IINED: Arkansas: Crawford Co.; 2696 

(me), 24 Sept. 1964; 2770 (me), 9 Feb. 1965: Logan Co.; 

2773 (me), 5 Feb. 1965. Kentucky: Cumberland Co.; 2514, 

18 July 1962; 2540, 18 July 1962; 2774, 15 July 1963; 2775, 

15 July 1963. Ne:·: York:. Greenport, L. I.; NYBG 1788, col. 

by Hagelstein and Rispaud, 28 July 1935. 
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This species is quite similar to B. affinis, differ-

ing in spores which are darker in mass, larger, and provided 

with a narrow, pale line of dehiscence. 

5. Badhamia affinis Rost. Mon, 143. 1874, 
Extensive fruitings of this species were found on 

the bark of living trees, especially when moss-covered. 

DISTRIBUTION: Cosmopolitan. 

HABITAT: Bark of living and dead trees. 

MATERIAL BXAMINED: Arkansas: Crawford Co.; 2741, 
27 Oct. 1964; 2752, 27 Oct. 1964. Kentucky: Cumberland Co.; 

2578, 19 July 1962; 2880, 3 Aug. 1965; 2891, 2 Aug. 1965; 

2892, 3 Aug. 1965; 2904, 2 Aug. 1965; 3032, 23 Aug. 1966; 
3037, 25 Aug. 1966; 3038,· 25 Aug. 1966; 3053, 26 Aug. 1966. 

6. Badhamia inconspicua Brooks, sp. nov. 

Sporangia sparsa vel aliquantum gregaria, breve 

stipitata vel. sessilia, globosa, infimo 1/J vel 1/2 luteo-

brunneo vel brunneo, laevi, super cinerea, rugulosa, 

0.8-1.1 mm diam. Peridiurn membranaceum, simplex, cum de-

positis calcls supra reticulum laxum vel compactum formantes. 

Hypothallus parvus, disciformls vel concretus, brunneus vel 

ater. Stipes ubi praesens usque ad circa 0.2-0.J mm altitu-

dine, crassus, atrobrunneus vel ater. Columella absens. 

Capillitiurn fragile, pallldum aurantiacum vel pallidum 

luteum vel ochraceum vel interdum calcareum. Sporae in 

cumulo atrobrunneae, luce transmissa purpureo-brunneae, 
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discretae, globosae, dense spinulosae, 11-14(-15) µ diam. 

Plasmodium ignotum. 

A Badhamia viridescens Meylan stipite atrobrunneo 

vel atro, sporis purpureo-brunneis, dense spinulosis differt. 

Sporangia scattered to somewhat gregarious in small 

clusters shortly stipitate to sessile, globose or globoid, 

the upper 1/2 or 2/J· cinereous, rugulose, the basal portion 

smooth, yellowish brown, or in the absence Qf lime trans-

lucent and brown, 0. 8-1. 1 mm diam; peridium membranous, 

simple, the upper portion laxly to closely reticulate with 

dense deposits of white lime granules, otherwise with scanty 

deposits of lime, and with a tendency to be opalescent, 

especially on the inner surface, dehiscing irregularly from 

above, the basal portion slightly thickened and tending to 

persist; hypothallus small, discoid to confluent, brown to 

black; stalk, when present, up to about 0.2-0.J mm in height, 

stout, dark brown to black; columella none; capillitium 

fragile, pale orange to pale yellow to ochraceus, occasionally 

whitish, consisting of an irregular network of tubules 

charged with lime granules, with occasional short, hyaline 

connecting threads; spores in mass dark brown, by trans-

mitted light purplish brown, free, globose, densely spinulose 

11-14(-15) µ diam. Plasmodium unknown. 

TYPE: 2818, on bark of Junioerus virginiana L., 

Cumberland Co., Kentucky, 4 Aug. 1965. Holotype deposited 

in the University of Imra Herbarium, Iowa City. 



ETYMOLOGY: From the Latin.inconspicuus in refer-

ence to the small, inconspicuous, widely scattered fruitlngs. 

DISTRIBUTION: Arkansas, Kentucky. 

HABITAT: On the bark of living l• vlrginlana. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2778, 

27 Oct. 1964. Kentucky: Cumberland Co.; 2520, 19 July 1962; 

2791, 17 July 1962; 2818 (TYPE), 4 Aug. 1965; J049 26 Aug. 

1966. 
This spec 1 es seems most similar to B. virldescens 

Meylan from which it differs in the brown to black stalk 

with included deposits of refuse, not yellow or yellowish 

red and free of refuse deposits, and in the darker, densely 

spinulos~not minutely warted, and slightly larger spores. 

7. Badhamia rugulosa Brooks, sp. nov. 

Sporangia gregaria vel sparsa, stipitata vel sub-

sessilia, subglobosa vel craterlformia, ad baslm rubido-

brunnea, vernicosa, lateribus e brunneo aurantiaca, nitida, 

superne aliquanto depressa, cum depositis calcis aurantiacis 

~acile depulsis tecta,rugosa, a superficie irregulariter 

dehiscentia, O.J5-0.55 mm diam, 0.6-0.8 mm altitudine tota. 

Peridium membranaceum, plus minus cum depositis inclusis 

calcis granulatae praeter supra. Hypothallus parvus, 

dlsciformis, atrorubido-brunneus vel ater. Stipes gracilis, 

opacus, atrorubido-brunneus O.J-0.6 mm altitudine. Columella 

absens. Capillitium abundans, e tubulis irregularibus 
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aurantiacis reticulo denso formanti constatls. Sporae in 

cumulo memnoniae, luce transmissa violaceo-brunneae, dense 

verrucosae, 9-12 µ diam. Plasmodium aurantlacum. 

Sporangia gregarious to scattered, stipitate to 

subsessile, globoid to somewhat crateriform, slightly 

flattened above, at the base reddish brown and appearing 

·somewhat varnished, paling at the sides to brownish orange, 

the surface shiny and .somewhat irregular, on the upper sur-

face rugulose, the lime deposits yellowish orange to reddish 

orange, loose, flaky, dehiscing irregularly from above, 

0.35-0.55 mm in diam, o.6-0.8 mm in total height; perldium 

membranous, more or less charged with lime granules except 

above where it is covered with flaky lime deposits; hypo-

thallus small, discoid, dark reddish brown to black; stalk 

slender, tapering slightly, somewhat roughened, opaque, black 

below, becoming reddish brown above, O.J-0.6 mm in length; 

columella none; capillitlum a moderately dense network of 

irregular orange threads; spores in mass nearly black, by 

transmitted light violaceous brown, globose or oval, densely 

verrucose, 9-12 µ in diam. Plasmodium orange. 

TYPE: 2822, on bark of living Juniperus virginiana L., 

Cumberland Co., Kentucky, 8 Aug. 1965. The holotype is 

deposited in the University of Iowa Herbarium, Iowa City. 

ETYMOLOGY: From the Latin rugulosus somewhat 

wrinkled, as descriptive of the lime deposits on the upper 

surface of the sporangium. 



DISTRIBUTION: Kentucky. 

HABITAT: On the bark of living~- virginiana and 

Vitis sp. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2822 

(TYPE), 8 Aug. 1965; 2948 (me), 20 Dec. 1965; 3014, 22 Aug. 

1966; 3026, on Vitis sp., 23 Au_g. 1966. 

Badhamia rugulosa is readily distinguished from all 

stipitate species of Badhamia by the orange coloration of 

the sporangial wall and capillitium. The species appears 

most closely related to~. obovata (Peck) s. J. Smith, but 

differs from the latter, not only in the above characteristics, 

but also in the lack of a columella and the verrucose rather 

than strongly warted to verrucose-reticulate spores. 

PHYSARUM Pers., Neues Mag. Bot. 1:88. 1794. 
Fruct1f1cation sporangiate to plasmodiocarpous, 

rarely almost aethalioid; peridium consisting of a membranous 

layer more or less invested with deposits of granular lime; 

stalk, when present typically membranous, translucent or 

stuffed with lime or refuse; columella present or absent; 

capillitium a network of hyaline tubules connecting calcare-

ous nodes. 

Type species, Physarum aureum Pers. 

1. Physarum bogoriense Racib., Hedwigia 37:52. 1898. 

A single, small development on mossy elm bark. 

DISTRIBUTION: ·Probably cosmopolitan, but chiefly 

tropical. 
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HABITAT: Typically dead leaves and plant litter. 

Mossy bark of living trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 3027, 

23 Aug. 1966. 

2. Physarum cra.teriforme Petch, Ann. Bot. Gard. Peradeniya 

4:304. 1909. 

Previous reports of this species in North America 

were on the basis of moist chamber developments on bark of 

living trees. It is one of the most abundant species fruit-

ing on the bark of living trees. 

DISTRIBUTION: Probably cosmopolitan. 

HABITAT: Although the species has been reported on 

dead wood and herbaceous stalks the principal habitat 

appears to be the bark of living trees. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2745, 

Oct. 1964; 2769 (me}, 8 Feb. 1965; 2956 (me), 3 May 1965. 

Kansas: Riley Co.; 2610 (me}, 5 Feb. 1964; 2661 (me), 31 

Jan. 1964. Kentucky: Cumberland Co.; 2524, 19 July 1962; 

2528, 17 July 1962; 25Jl, 25 July 1962; 2543, 16 July 1962; 

2572, 19 July 1962; 2573, 19 July 1962; 2859, 2 Aug. 1965; 

2876, 10 Aug. 1965; 2915, 11 Aug. 1965; J0ll, 26 Aug. 1966; 

3052, 26 Aug. 1966. Tennessee: Maury Co.; 2766 (me}, 13 

Dec. 1965; 2767 (me), 13 Dec. 1965; 2787, 20 July 1963. 
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DIDYMIACEAE 

Fructification sporangiate, plasmodiocarpous, or 

aethalioid; peridium more or less persistent; capillitiurn 

of colorless to purple-brown, generally subparallel threads 

often branching and anastomosing, but not usually forming 

a ret~culum; lime deposits in the form of granules, or 

stellate, angular, or plate-like crystals present on the 

sporangial wall and absent from the capillitium (completely 

lacking in Crania, present in the capillitiurn of Badhamiopsis 

and Leoidoderma granuliferum (Phill.) R. E. Fries • 

The capillitial characteristics and the presence of 

lime on or in the peridium generally seem to indicate close 

relationships among the genera included in this family. The 

present circumscription results in the inclusion of Diderma 

and Physarina as in Macbride and Martin (19J4} rather than 

in the Physaraceae as in Lister (1925). Leptoderma, which 

is quite similar to Diachea, was included in the Didymiaceae 

by both Lister (1925) and Martin (1949), but is here trans-

ferred to the Clastodermataceae. 

Three rather distinct types of capillitial threads 

are discernible among the genera included here. Generally 

the threads are slender, more or less even, smooth, tubular, 

and constricted more or less at the attachment to the peri-

dium. In Crania and Badhamionsis the threads are tubular, 

narrowly funnel-shaped invaginations of the upper sporangial 

wall, and are attached at the lower, acute end by a short, 
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slender thread to the base of the sporangium. Although the 

homology is far from certain these threads appear similar 

to the trabeculae found in Didymium sturgisii, and thus seem 

most closely related to the genus Didymium. The capillitial 

threads of Meylania are similar to those of the Trichiales, 

especially Prototrichia. The presence of crystalline lime 

on the peridium, the absence of lime in the capillitium and 

the subparallel arrangement of the threads, and the dark 

color of the spores in mass indicate affinities to the present 

family. 

A Key to the Genera of the Didymiaceae 

1. Fructification aethalioid •.••.• [Mucilage Micheli] 

1. Fructification sporangiate to plasmodiocarpous •••• 2 

J. 
J. 

2. Capillitium consisting of generally simple threads 

broadest at the attachment to the upper sporangial 

wall, attenuating to short, slender threads attached 

to the base of the fructification ...••••• J 

2. Capillitial threads of relatively uniform diameter, 

simple or branched, or occasionally branching and 

anastomosing to form a network .•.•••••• • 5 

Deposits of lime absent .•..••.•• Crania, p. 173 

Deposits of lime normally present . . . . . . • • 4 

4. Deposits of lime granular; a system of slender, 

more or less even threads absent.Badharaiopsis, p.176 

4. Deposits of lime crystall1ne; capillitial threads 

typical of Didymium occasional to abundant, some-

times apparently absent. Didymium sturgisil, p. 185 
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5. Deposits of lime granular (crystalline between layers 

of peridium in Diderma trevelyani} .• . . • • 6 

5. Deposits of lime in the form of stellate, angular, or 

plate-like crystals •••••••••••••••.•• 7 

6. Sporangial wall tuberculate with numerous, blunt, 

peg-like protuberances: •• [Physarina von ~~hnel] 

6. Sporangial wall smooth or nearly so .Diderrna, p. 179 

7. Lime deposits in the form of stellate or angular crys-

tals which may be sprinkled on the peridiurn, form a 

crust on the peridium, or irnbedded in an egg-shell-like 

layer . . . . . . . . . . . . . . . . . . . . . . . . 8 

7. Lime deposits of scale-like or plate-like crystals •• 9 

8. Capillltial threads thick-walled, marked with 

several spiral thickenings •.•••• Meylanla, p. 183 

8. Capillitial threads not thick-walled, 

smooth •••• . . . . . . . . . . Didyrniurn, p. 184 

9. Scales prominent, scattered over the sporangial wall; 

peridium rarely iridescent ••••• [Leoidoderrna de Bary) 

9. Scales inconspicuous, imbedded in amorphous deposits 

at base of sporangium; peridium iridescent •••• 

• • . • • -. • . • • • • • • . Leotoderma (seep. 194} 

CRANIA Brooks, gen nov. Didymiacearum. 

Capillitium e invaginulis pariete spicoidibus slm-

plicibus vel aliquantum furcatis a fills gracllibus brevi-

bus ad basim sporangii adfixis; calx abscns; peridium mem-

branaceum. Species typica Crania aonlanata Brooks. 
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Capillitium consisting of membranous, tubular, 

simple to occasionally forked invaginations from the upper 

sporangial wall, attenuating to short slender threads 

attached to the base of the sporangium; lime deposits 

absent; peridium membranous, glossy to iridescent • 

. TYPE SPECIES: Crania applanata Brooks. 

ETYMOLOGY: The genus is named in honor of William 

Cran, who collected a number of interesting myxomycetes on 

the bark of trees in England. 

1. Crania applanata Brooks, sp. nov. 

Plasmodiocarpa spa~sa vel gregaria, sessilia, 

generallter pulvlnata vel effusa, rotundata vel aliquantum 

elongata, plerumque argentea, nltentia, medlocriter 

iridescentia, interdum pallide brunneola usque ad circa 2 mm 

lata, 40-70 µ crassa. Peridium membranaceum, tenellum, 

incoloratum, minute rugulosum, minute foveolatum, pellicula 

tenul incrementis parvis granulosls lnclusis tecta, lrregu-

lariter dehiscentla. Columella absens. Capillitium copiosum, 

e tubulis membranaceis, incoloratis, laevibus, parallelis, 

supra dilatis, 2.2-4.5 µ crassis, indivisis vel prope terminis 

inferioribus aliquando ramosis, attenuatis, ad basem plasmodio-

carpii per filum gracile incoloratum breve affixis, compositum. 

Sporae luce reflexa brunneae, sub lente violaceo-brunneae, 

globosis, minute echinulatis, 11-13 u diam. Plasmodium. 

hyalinum. 

Plasmodiocarps scattered to somewhat gregarious, 

sessile, usually pulvinate to effused, occasionally subglobose 
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on a broad base, usually thinning towards the margin but 

sometimes more or less plane above, circular to elongate to 

somewhat irregular in outline, silvery, glossy, often more 

or less iridescent, sometimes brownish because of light 

reflected by the spore mass, up to 2 mm or more across, 

40-70 µ thick; sporangial wall very thin, membranous, color-

less, somewhat rugulose, minutely pitted at the attachment 

of the capillitial threads, evenly invested with a very thin, 

inconpsicuous coat~ng with scanty included deposits of 

granular refuse matter, irregularly dehiscent; columella none; 

capillitium abundant, consisting of parallel, thin-walled 

tubular invaginations of the sporangial wall, enclosing scanty 

deposits of refuse continuous with those on the peridium, 

2.2-4.5 µ in diam above, simple or sometimes forking below, 

attenuating to short, slender, hyaline threads by which they 

are attached to the base of the plasmodiocarp; spores in mass 

brown, by tran~mitted light violaceous brown, globose, minutely 

and evenly echinulate, 11-13 µ in diam. Plasmodiurn watery 

white. 

TYPE: 2518, Cumberland Co., Kentuck~ on bark of 

living Junioerus virginiana L., 18 July 1962. Holotype de-

posited in the University of Iowa !-Ierbarium, Iowa City. 

ETYMOLOGY: From the Latin aoulanatus flattened or 

horizontally expanded, because of the aspect of the plasrnodio-

carps. 

DISTRIBUTION: Kentucky, Tennessee. 
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HABITAT: On the bark of living trees, or occasionally 

on the bark of dead limbs in living trees. All of the col-

lections cited below were obtained from~- v1rg1n1ana, 

except for 2532 on Populus balsamlfera L., 2592 on Acer 

negundo, 2875 on Acer sp., 3055 and 3069 on Ulmus sp. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2518 

(TYPE) 18 July 1962; ~519, 19 July 1962; 25J2, 25 July 1962; 

2592, 16 July 1962; 280J, on bark of dead limbs, 5 Aug. 1965; 
2817, on bark of dead limbs, 6 Aug. 1965; 2850, 5 Aug 1965; 
28j3, 8 Aug. 1965; 2875, 10 Aug. 1965; 2901, 10 Aug. 1965; 

2919, 10 Aug. 1965; 3010, 22 Aug. 1966; J055, 21 Aug. 1966; 
3069, 26 Aug. 1966. Tennessee: Maury Co.; 2545, 20 July 

1963; 2758 (me), 23 Oct. 1964; 2788, 20 July 1963: Pickett 

Co.; 2980, 20 Aug. 1966. 
BADHAMIOPSIS Brooks, gen. nov. Dldymiacearum. 

Capillitium e lnvaginulls pariete spicoidibus 

si~plicibus vel aliquantum furcatls a fills gracllibus 

brevibus ad basim sporangil adfixis pleurumque cum calce 

granulata plenis compositum, alibi ut Badhamia persimulans. 

Species typica Badhamia ainoi Yamashiro. 

Capillitium consisting of simple or occasionally 

forked, spike-like invaginations, typically filled with 

granular lime, attached to the base of the fructification 

by short slender threads; otherwise as in Badhamia. 

Yamashiro noted that his species differed from the 

other species of Badhamia in possessing a capillitium com-

posed of tubular columns, and seemed closely allied to 
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Didymium anomalum (=~. sturgisii), but differed in the granu-

lar nature of the lime. The other species of Badhamia are 

characterized by capillitium consisting of a more or less 

reticulate system of tubular threads filled with deposits of 

lime granules. A tendency towards the development of a 

reticulate system of tubules has not been observed in any of 

the material here referred to~- ainoi. In the process of 

dehiscence the upper sporangial wall ruptures irregularly, 

and has some tendency to reflex. As it does so the slender 

threads of attachment rupture. The spike-like processes 

remain attached to the peridium, and give an initial impres-

sion that this is a species of Physarella. These processes 

are somewhat similar to those found inf. oblonga (Berk. & 

Curt.) Morgan, but in the absence of a supplementary capil-

litial system a close relationship appears doubtful. The 

morphology of the fructification appears very similar to 

that of Crania apolanata, differing primarily in the presence 

of lime deposits. 

1. Badhamiousis ainoi (Yama.) Brooks, comb. nov. 

Badhamia ainoi J. Sci. Hiroshima Univ. Ser. B, 

Div. 2, J:28. 1936. 
Fructifications sessile, scattered to gregarious, 

occasionally globose on a narrowed base, generally varying 

from pulvinate sporangia to thin, flattened,,effuse plas-

modiocarps, rounded, elon~ate to irregular in ou~line, gray 

or white, or light bro~n when superficial deposits of lime 

are scanty or lacking, irregularly dehiscent; peridium 
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membranous, translucent, brownish to colorless, sometimes 

with a dense coating of lime granules, more commonly with 

scattered dense clusters of lime, when lime is absent often 

distinctly pitted at origin of threads; hypothallus very thin, 

colorless, inconspicuous; columella lacking, but the base of 

the plasmodiocarps dark brown apd sometimes appearing sli~htly 

thickened; capillitium consisting of tubular 1nvag1nat1ons 

from the upper sporangial wall, simple or occasionally 

bifurcate, more or less spike-like, usually enclosing dense 

deposits of white lime granules, attenuating to short, slen-

der, hyaline threads by which they are attached to the base 

of the plasmodiocarp; spores dark brown in mass, violet-brown 

by transmitted light, free, globose, minutely verrucose, 

9-11 µ in diam. Plasmodium light brown. 

TYPE LOCALITY: South Kyushu, Japan. 

ILLUSTRATIONS: J. Sci. Hiroshima Univ., Ser. B, 

Div. 2, J:28, fig. 1. 

DISTRIBUTION: Japan; Arkansas, Kansas, Kentucky, 

Tennessee. 

HABITAT: On bark of living trees. Yamashiro re-

ported the species from Dlosoiros kakl, Camellia, Acer, 

Populus, and Melia. The American material ls from Junloerus 

virginiana and Ulmus sp. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2675, 

5 Sept. 1964; 2630 (me), 15 Sept. 1964; 2714 (me), 2) Oct. 

1964; 2772 (me), 9 Feb. 1965. Kansas: Geary Co.; 2595, 12 

Oct. 196); 2925, 29 Nov. 1965. Kentucky: Cumberland Co.; 
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2530, 19 July 1962; 2537, 18 July 1962; 2900, 10 Aug. 1965; 

3036, 25 Aug. 1966. Tennessee: Maury Co.; 2648, 20 July 

1963: Pickett Co., 2978, 20 Aug. 1966. 

Apparently this species has not been reported since 

it was originally described. Yamashiro reported the species 

as not rare in South Kyushu. The species appears to be 

relatively common in the United States, althoueh it would 

seem that conditions favorable for the devel9pment of exten-

sive fruitings occur infrequently in the areas covered in 

this study. The type material was deposited in the herbarlum 

of Hiroshima University, and apparently was destroyed. 

The American material agrees in all essential 

characteristics with the original description. It differs 

most notably in the less extensive plasmodiocarps not being 

strongly flattened, and in the tendency for deposits of lime 

on the peridium to be less abundant. 

DIDERMA Pers., Neue~ Mag. Bot. 1:8~ 1794. 

Fructification plasmodiocarpous or sporangiate, then 

sessile or stalked; peridium consisting of an inner, mem-

branous layer closely applied to, or distant from a frequently 

wall-like layer of granular lime; columella usually present 

and conspicuous; capillitium of simple to branching and 

anastomosing, generally subparallel threads attached below to 

the columella or base of sporangium and above to the sporangial 

wall. 

Type species, Sohaerocarcus floriformis Bull. 
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1. Diderma chondrioderma (de Bary & Rost.) G. Lister in 

Lister, Mycet. ed. J, 258, 1925. 

Fruitings of this species are occasionally rather 

extensive on moss-covered bark. The fructifications are 

more frequently in small colonies or widely scattered. 

DISTRIBUTION: Arkansas, California, Iowa, Kentucky, 

Tennessee; Europe; Asia. 

HABITAT: Bark of living trees. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2765 

(me), 5 Feb. 1965. Kentucky: Cumberland Co.; 2614, 15 July 

196~; 2643, 16 July 196); 2644, 16 July 196); 2768, 2) July 

196); 2874, 10 Aug. 1965; 2877, 10 Aug.· 1965; 2895, J Aug. 

1965; 2897, 2 Aug. 1965; J0J6, 23 Aug. 1966. Tennessee: 

Maury Co.;. 2649, 20 July 196); 2757 (mo), 2) Oct. 1964. 

2. Diderma rugosurn (Rex) Macbr., N. Arn. Slime Moulds 105, 

1899. 
A single collection was found on the mossy trunk of 

Platanus occidentalis. 

DISTRIBUTION: Eastern half of the United States; 

Europe; Asia. 

HABITAT: Dead leaves and mosses, mossy trunks of 

trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2878, 

J Aug. 1965. 
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J. Diderma corrugatum Brooks, sp. nov. 

Sporangia gregaria, stipitata vcl subscssilia, 

globosa vel late ovata, albida vel pallide rubello-brunnea 

O.J-0.5 mm diam, usque ad 0.8 mm altitudine tota. Peridium 

simplex, tenue, rugatum depositis inclusis exiguis calcis. 

Hypothallus parvus, ater. Stipes bicoloratus, ad basim ater, 

insuper albidus vel pallide rubello-brunneus, calce pleno, 

usque ad 0.6 mm altitudine. _Columella subcylindrica vel 

clavata, albida vel exalbida, 100-150 µ crassa, usque ad 

0.4 mm altitudine. Capillitium moderate abundans, e filamentis 

gracilibus, incoloratis, typice simplicibus, ad extremitates 

penicillatis. Sporae in cumulo atrobrunneae, luce trans-

missa violaceo-brunneae, globosae vel perlate ovatae, dense 

verrucosae, area pallida instructae, 14-16 µ diam. Plasmodium 

ignotum. 

A Diderma rugosum (Rex) Macbr. sporangiis globosis ---
vel ovatis, stipete bicolorato, columella subcylindrica vel 

clavata, sporis grandioribus, fucatioribus differt. 

Sporangia gregarious, stipitate to subsessile, 

globose to broadly ovate, white to pale pinkish brown, brown 

at the base, O.J-0.5 mm diam, up to 0.8 mm in total height; 

peridium single, thin, with scanty deposits of included lime 

granules, typically reticulately wrinkled, the ridges marking 

the lines of dehiscence into irregular, polyhedral fragments 

above, reflexing irregular lobes below; hypothallus scanty, 

irregular, black; stalk some~hat stout, roughened to somewhat 
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furrowed, slightly constricted above the middle, blaclc below 

the constriction, white to pale pinkish brown and with in-

cluded lime above the constriction, up to about o.6 mm in 

height; columella subcyllndrlc to clavate, somewhat furrowed 

below, above smooth to generally roughened, reticulate, or 

spicate above, white or tinged \'ti th pinkish brown, filled 

with white lime granules, 100-150 µ in width, up to o.4 mm in 

length; capillltlum moderate~y abundant, conslstine of slen-

der, colorless threads radiating from the columella to the 

sporanglal wall, branching more or less pen1cillately at the 

extremities; spores in mass dark brown, by transmitted light 

bright violaceous brown, gl~bose or oval, densely verrucose, 

paler on one side, 14-16 µ in diam. Plasmodium unknown. 

TYPE: J061, on bark of Ulmus sp., Cumberland Co., 

Kentucky, 2J Aug. 1966. The holotype is deposited in the 

University of Iowa Herbarium, Iowa City. 

ETYMOLOGY: From the Latin, corrugatus,wrinkled, as 

descriptive of the spora~gial wall. 

DISTRIBUTION: Kentucky. 

HABITAT: Mossy bark of living trees. All of the 

collections cited below are from Ulmus sp., except 287), 

which ls from Acer sp. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 260J, 

2J July 196); 2604, 2J July 1963; 287J, 10 Aug. 1965; 2906, 

2J Oct. 1965; 3061 (TYPE), 23 Aug. 1966; 3062, 2J Aug. 

1966. 
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Diderma corrugatum is closely related to~. rugosum, 

but differs in the globose to ovate sporangia, the bicolored 

stipe, the subcylindric to clavate columella, and larger, 

darker, more strongly ornamented spores, 

MEYLANIA Brooks, gen. nov. Didymiacearum. 

Capillitio e filamentis-indivisis vel ramosis, cum 

vittis tortuosis nonullis praeditis composlto; alibi ut in 

Didymio persimili. Species ~ypica Didymlum deciplens Meylan. 

Capillitium com~osed of simple to branched threads 

provided with several spiral bands; otherwise as in Dldymium. 

Type species: Didymium decipiens Meylan. 

Meylan's species is unique among the Physarales in 

possessing capillitial threads marked by spiral thickenings. 

The characteristics of the capillitium suggest affinity with 

Dianema and Prototrichia in the Trichiales. The presence of 

angular to crystalline lime on the perldlum, the subparallel 

arrangement of the caplllltial threads, and the dark spores, 

however, indicate a relationship to Didymium. The thick-walled, 

spirally-banded capillitial threads are so dissimilar to the 

capillitium of other members of the Didymiaceae it is con-

sidered desirable to establish the species in a distinct 

genus. The genus is named in honor of the collector, Charles 

Meylan. 

1. Mevlania deciuiens (~eylan) Brooks, comb. nov. 

Didvmium deciuiens Heylan, Bull. Soc. Vand. Sci. Natur. 

58:Jl9. 1935. 
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Plasmodiocarps effuse, plane, thin, white to dull 

gray; peridium membranous, yellow-brown, more or less 

sprinkled or encrusted with deposits of angular to crystalline 

lime; capillitium abundant, composed of pale brownish yellow, 

nearly straight to tortuous, simple to sparingly forked 

threads 2.5-4.o µ in diam, pro,,.ided with J-'~ closely wound 

spiral bands, smooth and slightly expanded at the ends, attached 

to the peridium above and be+ow; columella none; spores in 

mass almost black, deep purplish brown by transmitted light, 

globose to ovate, densely and strongly echinulate, occasionally 

the echinulations arranged in a somewhat reticulate pattern, 

14-16 µ diam. Plasmodium unknown. 

TYPE LOCALITY: Ste.-Croix, Switzerland. 

ILLUSTRATIONS: None. 

DISTRIBUTION: Swiss Alps. 

HABITAT: Dead plant remains near melting snow. 

MATERIAL EXAMINED: TEB 5037, transmitted by Meylan, 

who collected the specimen near Ste.-Croix, Switzerland at 

1400 rn, May 1937. 

Though this species is terrestrial rather than 

arboreal it is included in the present treatment in the 

interest of presenting a more complete classification of the 

genera. 

DIDYMIUM Schrad., Nov. Gen. Pl. 20. 1797. 

Fructification plasmodiccarpous or sporangiate, then 

sessile or stalked;. peridium consisting of an inner membranous 

layer closely ~pplied to, or distant from a wall-like layer 
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of crystalline lime; columella usually present; capillitium 

consisting of simple to branching and anastomosing, generally 

subparallel threads attached below to the columella or base 

of the sporangium and above to the sporangial wall. 

Type species, Didymium farinaceum Schrad. 

1. Didymium clavus (Alb. & Sch~.) Rab., Deutsch. Krypt. Fl. 

1:280. 1884. 

This is one of the few species occurring commonly 

both on terrestrial substrata and on the bark of living trees. 

DISTRIBUTION: Cosmopolitan. 

HABITAT: Leaves, twigs, dead wood, bark of living trees. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; 2777, 

16 July 1962; 2824, 10 Aug. 1965; 2889, 10 Aug. 1965; 2890, 

3 Aug. 1965; 3013, 22 Aug. 1966. 

2. Didymiurn sturEisii Hagelst. Mycologia 29:397- 1937. 
Didymium anornalum Sturgis. Colorado College 

Publications Science series 12: 444. 1913. 

(Fig. 54) 

In most previous accounts this species has been 

described as possessing capillitium consisting of tubes or 

columns enclosing deposits of lime-crystals (Sturgis, 1913; 

Macbride, 1922, Macbride and Martin, 19J4; and Lister, 1925). 

Apparently the first mention of the occurrence of capillitial 

threads was made by Hagelstein (19)7). At that time he 

stated that the calcareous processes are firmly attached to 

one wall only, usually all of them to the upper one, but 
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occasionally to the base, or partly to each; that in com-

paratively thick plasmodiocarps the processes fail to reach 

the other wall, many of them ending in slender threads, 

while in thinner plasmodiocarps the processes approach the 

opposite wall and meet, though are not firmly attached to, 

short, calcareous processes. Early in his discussion he 

contended that capillitium is lacking, unless the calcareous 

processes and their threads could be so regarded. Hagelstein 

did conclude~ however, that the slender, hyaline threads 

attached to the processes do constitute a true capillitium. 

In his monograph (1944) the capillltium was described as con-

sisting of hyaline tubes, widely expanded for the greater 

part and enclosing crystals of lime, terminating in short, 

slender threads attached to the upper and lower sporanglal 

walls. Martin (1949) described the pillars as arising from 

the thickened base and extending to the upper sporangial 

wall to which ~hey are attached. Capillltlum was considered 

as lacking. 

Two collections of Q,. sturgisii from Kansas were 

found to differ from the descriptions given by these writers 

in having a well-defined capillitium. The capillitial 

threads are moderately abundant, and are quite typical for 

the genus Didymium. In view of the diversity of opinion 

concerning the characteristics of the trabeculae and capil-

litium in this species a study was made of the material 

available in my herbarium. 
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Fructifications vary from round, depressed sporangia 

0.15 mm in diam, to thin, flat, rounded to lrr~gular, effused 

plasmodiocarps. The perldium may appear smooth, or be more 

or less distinctly pitted above the trabeculae. Both trabc-

culae and capillitium tend to be absent ln the smaller 

sporangia. In well-matured material dehiscence of the 

sporangial wall is clearly circumscissile. The trabeculae 

rupture near the base, and the capillitium tends to separate 

from the sporangia: wall more readily below than above. As 

a result, as the upper sporangium-wall separates it tends to 

carry the mass of capillitium and spores with.it. 

Trabeculae in this species appear to originate as 

lnvaginations of the upper sporangium-wall. Examples, though 

uncommon, have been seen in which the trabeculae were re-

presented by slight umbonate processes intruding from above 

into the sporangial cavity. Similar processes protruding 

from the base have not been observed. Nor has evidence been 

found that trabeculae may be attached to the upper sporanglal 

wall by slender threads, as described by Hagelstein (1944). 

The examination of the upper sporangium-wall and its per-

sisting trabecular processes under the microscope indicates 

that the wall of the is always continuous with the 

peridium. The free end of the trabeculum often appears 

truncated and closed. Commonly in such cases one or more 

slender threads will be attached at or near the lower end. 

Not uncommonly the free end of the trabe~ulum appears to have 
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been fractured. In plasmodiocarps in which deposits of lime 

are abundant the base may be roughened by fairly conspicuous, 

short protuberances. In some examples these clearly appear 

to be the bases of severed trabeculae. These observations 

indicate that the trabeculae are either truncated, then de-

pending from the upper wall and usually attached to the base 

by slender capillltlal threads, or columnar, then extending 

from the upper sporangial wall to the base. 

Caplllitlum varies from almost none to moderately 

ab~ndant. Of the collections examined it was most abundant 

ln those from Kansas, particularly 1955 and 1981. The 

capillitial threads may be unassociated with the trabeculae, 

then extending from the base of the plas~odiocarp to the 

upper sporangial wall. In the Kansas collections the capil-

lltium ls predominantly of this type, and consists of slender, 

violet-brown, straight to strongly flexuose threads about 

1.0 µ in diam, with occasional irregular to fusiform swellings, 

simple, or branched and occasionally anastomoslng, generally 

near the extremities, with the extremities hyaline and 

·attenuating to very slender attachments. Occasional threads 

of this type have been found in most of the other collections 

examined. Short, slender, hyallne to dark, simple or 

occasionally branching and anastomosing threads are commonly 

present at or near the free end of truncated trabeculae. 

TYPE LOCALITY: Colorado. 

ILLUSTRATIONS: Lister, Mycet. ed. J. pl. 213; Hagelst. 

Mycet. N. Am. pl. 10, f. 1. 
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DISTRIBUTION: Reported from Colorado, Iowa, Minne-

sota, Montana, New Jersey, New York, Pennsylvania, and Europe. 

The collections cited below extend this to Kansas and Kentuckf. 

HABITAT: In published reports the habitat is listed 

as dead bark and wood. The two collections from Kentucky 

were obtained from living Fraxinus americana, 2842 from sound 

bark, and 2911 on dead bark covering old wounds. 

MATERIAL EXAMINED: Iowa: E. Okoboj,1, coll. by 

A. M. Lome~ 4 Aug. 1933, det. G. W. Martin. Kansas: Edwards 

Co.; 1918, 25 Aug. 1947. Riley Co.: 1955; 4 Oct. 1949; 1981, 

11 Oct. 1949. Kentucky: Cum9erland Co.; 2842, 2 Aug. 1965; 
2911, 23 Oct. 1965. Pennsylvania: Wayne Co.; coll. by 

Hagelstein, Rispauj, and Thomas 18 July 1936, det.Hagelstein; 

NYBG 2356, coll. by Hagelstein and Rispaud, 22 Aug. 1942, 

det. by Hagelstein. 

J •. Didymium §.Ynsporon Brooks, sp. nov. (Fig. 55) 

Plasmodiocarpia sessilia, sparsa vel aliquando 

gregaria, pulvinata vel effusa et supra plana, ubi rotundum 

usque ad 1 mm lata, ubi elongata usque ad J mm longa et 

0:5 mm lata, circa 60-100 u crassa, candida. Peridiurn duorum 

stratiorum consistens, lrregularlter dehlscens; stratum 

internum membranaceum, pallidurn, ad extremum arte adhaerens; 

stratum extremura laeve, candidum, e calce cornpacta angulata 

vel crystallina compositum. Capillitium exiguum, e filamentis 

sparsls, indlvisis vel aliquando ramosis et anastomosantibus, 

pallidis vel brunneis, 1-4 µ crassis, co~stans. Sporae luce 
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reflexa atro-brunneae, luce transmissa violaceo-brunneae, 

4-25 conglomeratae, late ovate vel aliquando globosae, 

11-12 x 12-14 µ, supra spinosae, alibi laevlores et palllores. 

Plasmodium ignotum. 

Plasmodiocarps sessile, scattered to somewhat gre-

garious, pulvinate to effused, ~lane above, continuous, 

circular to somewhat irregular in outline and up to 1 mm 

across, to linear and up to J mm in length and 0.5 mm in 

width, about 60-100 µ thick; peridium of closely adherent 

layers, fragile, dehiscing irregularly, the outer layer 

smooth, white, somewhat glossy, composed of closely compacted 

deposits of angular lime granules with occasional interspersed 

stellate crystals, the inner layer membranous, very thin, 

pallid; columella none; capillitium scanty, composed of 

scattered to somewhat clustered, pallid to brown threads 1-4 µ 

in diam, simple to branching and anastornosing, often expanded 

in the axils, frequently with nodular thickeningsi spores 

dark brown in mass, violaceous brown by transmitted light, 

adhering in firm clusters of 4-25, broadly ovate to occasion-

ally globoid, 11-12 x 12-14 P, thick-walled, spinulose on 

the exposed surface, the spines varying to about 1 µ in 

height, somewhat irregularly distributed, and often fused at 

the bases into lines, elsewhere slightly paler and nearly 

smooth. Plasmodiurn unknown. 

TYPE: 2743, on bark of Juninerus virginiana L., 

Crawford Co., Arkansas, 27 Oct. 1964. The holotype has been 

deposited in the University of Iowa Herbarium, Iowa City. 
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ETYMOLOGY: From the Greek, <T"'IIV-- together, joined, 

and S7r0f0.. seeds, spores, ln reference to the clustered spores. 

DISTRIBUTION: Arkansas, Kansas, Kentucky, Tennessee. 

HABITAT: On bark of living ~. vlrglniana. 

MATERIAL EXAMINED: Arkansas: Crawford Co.; 2743 

(TYPE), 27 Oct. 1964. Kansas: Riley Co.; 2657 (me), Nov. 

1963. Kentucky: Cumberland Co.; 2827, 10 Aug. 1965. 
Tennessee: Pickett Co.; 2981, 20 Aug. 1966 .. 

This is the oniy known species in either Didymium 

or Diderma in which the spores are adherent in clusters. 

In the material examined the lime deposits consisted pri-

marily of irregular to angular granules or small round plates. 

Because occasional stellate crystals were found the species 

is placed in Didymium. Judging from the material at hand 

the species seldom fruits in any abundance. All of the 

collections except the type consist of just a few plasmodio-

carps, and even in the type collection the material is fairly 

meager. The species is very distinctive and cannot be con-

fused with any other species. 

CLASTODERMATACEAE 

Brooks, fa~. nov. a Physaraceae et 

Didymiaceae calcis peridio capillitio absenti et fills 

obscuris capillitii, generaliter ramosls anastomosantibus 

reticulo formantibus recedlt. 

Fructlflcatlon sporanglate or occasionally forming 

short plasrnodiocarps, stalked or sessile; peridium usually 
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membranous, persistent, iridescent, occasionally carti-

laginous, sometimes more or less completely evanescent; colu-

mella typically present; capillitium of slender, distinctly 

colored to dark threads usually branching and anastomosing 

to form a network; deposits of lime usually absent (present 

in stalk and columella of Diachea, and sometimes scanty in 

the amorphous deposits at the base of sporangia in Lepto-

derma). 

This family differs from the Physaraceae in the 

absence of lime from the peridium and capillitium, and in 

the dark capillitial threads, while it differs from the 

Didymiaceae generally in the absence of lime on the peridium, 

and in the consistently distinctly colored to dark capil-

litial threads generally branching and anastornosing to form 

a network. 

While there ls little doubt concerning the relation-

ships of most of the genera included in this family there is 

some doubt in the inclusion of Colloderrna and Diacheopsis. 

The plasmodial characteristics of these two genera will 

probably have to be determined before ~!ie actual relationships 

can be established. Except for Leotoderrna the genera brought 

together in this family have neretofore been included in 

the Stemonitales. Because the morphogenesis differs from 

that of such genera as Stemonitls and Comatricha it ls con-

sidered that natural relationships are more closely approxi-

mated by the establishment of a new family in juxtaposition 

to the Didymiaceae in the Physarales. 
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A Key to the Genera of the Clastodermataccae 

1. Sporangial wall of two layers, the inner membranous, 

the outer layer becoming gelatinous when moist ..• 

• • • • • . . . • • • • • . • • • [Collodcrma G. Lister] 

1. The outer layer of the sporangial wall, if present, 

not gelatinous when moist .. . . . • • • • • • • • 2 

2. Oil or wax in the form of granules, globules, or 

inclusions present in the stalk, co\umella, capil-

litial threads, or on the sporangial wall ••••• 

• • • • • • • • • • • • • • • • • • ElR eomyxA , p. 194 

2. Deposits of oil or wax absent •• . . . . . . . . • 3 

J. Deposits of granular or nodular lime present in the 

stalk, columella, and hypothallus •..• Diachea, p. 195 

J. Deposits of lime absent or not conspicuous. • • • 4 

4. Sporangia sessile, pulvinate on a broad base; 

peridium persistent as in Lamproderma; columella 

absent ..•...•..••... Diacheopsis, p. 197 
4. Sporangia globose to clavate or cylindrical; 

columella usually present • . • 5 
5. Sporangia clavate-cylindrical to cylindrical; columella 

and st~lk when present, a membranous tube lacking 

deposits ..•.•....••••.. Paradiachea, p. 198 

5. Sporangia globose to subglobose; stalk, when present 

filled with deposits of dark granular material, 

especially in the lower portions ... . . . . . • . • . 6 
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6. Sporangia sessile or shortly stalked; sporanglal 

wall membranous, thickened and veined below with 

deposits of granular refuse matter; columella dark, 

convex, or none; capillltlum branching and anasto-

mosing to form a persistent network • • • • • . • • 

• • • • • • • • • • • • . • • • [ Leptoderma G. 11 s ter) 

6. Sporangia stipltate, the stalks exceeding the dia-

meter of the sporanglum; peridlum not thickened and 

veined below with amorphous deposits; capillitial 

threads mostly simple or branching; radiating from 

the tip of the columella and attached at the tip to 

the peridium ••.••••••••..•...... 7 

7. Peridium evanescent except for thickened areas contiguous 

to the capillitial threads ••••.. Clastoderma, p. 198 

7. Peridium membranous, ~1th scattered deposits of refuse 

material, breaking up into a few persistent lobes 

or plates· . . • . • . . . . • • . . . [Barbeyel la Meylan) 

ELAEOMYXA Hagelst., Mycologia J4:59J. 1942. 

Sporangia stalked or sessile, limeless; perldium thin, 

membranous; capillitiurn consisting of dark threads branching 

and anastomosing to form a reticulum. 011 or wax present 

in the stalk, columella, capillitium, or sporangial wall. 

Type species, Diachea mivazakiensis Emoto. 

1. Elaeomyxa miyazakiensis (Emoto.) Hagelst., Mycologia 

J4:59J. 1942. 
A small fr~iting of this species ~as found on the 

mossy bole of a sycamore, which the previous year had 
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yield~d a small development of Diderma rugosum. The spor-

angia were immature when collected and were allowed to mature 

in a moist chamber. The plasmodium was not observed, but at 

the time the material was collected the sporangla were yell ow, 

the stalks translucent red. 

DISTRIBUTION: Japan; Ontario, Kentucky. 

HABITAT: Dead wood, mossy trunk of Platanus 

occidenta lis. 

MATERIAL EXAMINED: Kentucky: Cumberland Co.; J022, 
23 Aug. 1966. 

DIACHEA Fries, Syst. Orbis Veg. 14J. 1825. 

Sporangia globose or cylindrical, stalked or sessile; 

peridium thin, membranous, iridescent, more or less persistent; 

stalk membranous, stuffed with granular lime; colurnella typi-

cally present, continuous with stalk; caplllltlum consisting 

of slender, dark, limeless threads branching and anastomoslng 

to form a reticulum. 

Type species, Stemonitis elegans Trent. 

1. Diachea concinna Brooks, sp. nov. 

Sporangia sparsa vel allquanao gregaria, stlpltata, 

globosa, nitida, metallico-incana, O.J5-0.55 mm diam, 0.9-1.J 
mm altitudine tota. Peridium membranaceum, superne tenue et 

incoloratum, ad basim parum crassum pallldo-incanum, irregu-

lariter dehiscens. Hypothallus parvus vel aosens. Stipes 

gracilis, attenuatus, leviter aEpcratus, cinnamoneus, ad 

basim palidiore calce plenus, O.L~-0.8 mm altitudine. Colu-

mella subcylindrica vel anguste conica, concolorata, calce 



plena, 150-250 µ altitudine. Capillitium e filamentis 

purpureo-brunneis ramosis anastomosantibus reticulum laxum 

forrnantibus constans. Sporae in cumulo atro-purpureo-brunneae, 

luce transmissa atroviolaceo-brunneae, globosae, dense 

spinulosae, ad later pallidiores leniter notatae, lJ-14 u 

diam. Plasrnodium ignotum. 

Diachea megaspora Thind & Manocha aemulans, d1ffert 

sporis dense spinulosis ad later pailidloribus lenlter 

notatis insuper sporangiis parvlorlbus, hypothallo absentl 

stipi te graciliore non exarato aspect ls ge1 1•::raJ.1 ter gracl-

lioribus. 

Sporangia scattered to somewhat gregarious, stlpltate, 

globose, shiny metallic gray, slightly rugulosc, O.J5-0.55 mm 

diam, 0.9-1.J mm in total height; peridlum membranous, thin 

and hyaline above, slightly thickened and pale gray below, 

iridescent on the inner surface, dehisclng irregularly from 

above, somewhat more persistent below; hypothallus scanty or 

absent; stalk arising from a conic base, slender, attenuating, 

slightly roughened, burnt orange in color, the base paler, 

filled with nodular lime which is distinctly colored, but 

paler than the exterior of the stalk, 0.4-0.8 mm in length; 

columella an extension of the stalk, concolorous, filled with 

lime, subcylindric to tapering, approximating the center of 

the sporangium, 150-250 µ in length; capillitium arising from 

all surfaces of the columella, consisting of'slender threads 

pallid at the base, becoming dark purplish brm:n, branching 

and anastomosing to form a lax persistent network; spores 
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mass dark purple-brown, by transmitted light dark violaceous 

brown, globose, strongly spinulose, paler and less strongly 

marked on one side, 13-14 ,1 diam. Plasmodium unknown. 

TYPE: 3034, Cumberland Co., Kentucky, on bark of 

Vitis sp., 26 Aug. 1966. The holotype is deposited in the 

University of Iowa Herbarium, Iowa City. 

ETYMOLOGY: From the Latin concinnus,elegant. 

DISTRIBUTION: Kentucky. 

HABITAT: On bark of Vitis sp • 

. MATERIAL EXAMINED: Kentucky: Cumberland Co.; 3034, 
26 Aug. 1966. 

This species is closely related to Q. megalospora 

Thind & Manocha (Mycologia 56:715. 1964). The spores of 

the latter species were described as profusely marked with 

irregular, coarse, dark warts, and scattered clusters of 

smaller, paler warts. The spores of Q. concinna differ ln 

being distinc~ly darker and more strongly spinulose on one 

side. In addition, in Q. concinna, the sporangia are smaller, 

the hypothallus inconspicuous or lacking, the stipe longer 

and smoother, and the peridium lacks iridescent qualities. 

Diacheopsis Meylan, Bull. Soc. Vand. Sci. Natur. 57:149. 19JO. 

Descriptions of the genus and type species are given 

in Macbride and Martin (1934). Lamnroderma insessum G. 

Lister, which was described from material collected on a 

lichen from a tree trunk, was recently transferred to this 

genus as D. insessa (G. Lister) Ing, Trans. Brit. Myc. Soc. 

48:648. 1965. 
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Paradiachea Hertel, Dusenia 7:)49. 1956, 

This genus, of which Diachea cylindrica Bilgram is 

the type species, differs from Diachea only in the absence 

of lime deposits. 

CLASTODERMA Blytt, Bot. Zeit. J8:J4J. 1880. Emend. 

Orthotricha Wingate, J. Myc. 2:125. 1886. 

Sporangia stipitate, globose; peridium thin, membran-., . 
ous, mostly evanescent, persisting as thickened portions at 

the attachment of capillitial threads, or as membranous 

margins of threads of surface net; stalks with included de-

posits of refuse matter, continuing into the sporangium as 

the columella; columella almost obsolete to well-developed, 

giving rise at or near the apex to the capillitium; capil-

litium radiating from the -columella to the periphery of the 

sporangium, there attached to remnants of the peridiurn, or 

anastomosing to form a surface net; spores reddish brown to 

brown in mass; deposits of lime absent. 

Type species, Clastoderma debaryanum Blytt. 

A Key to the Snecies of Clastodcrma 

. 1. Ultimate branches of the capillitial threads attached 

singly or several together to persistent plates of 

the sporangial wall; spores 8-10 in diam ...•. 

. . . . . . . . . . 1. £. debaryanum 

1. Most of the ultimate branches anastomosing to form a 

net superficial to the spore mass; spores lJ-15 µ 

in diam •..•.. . . . . . .•. 2. C. me~asoora 
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1. Clastoderma debaryanum Blytt, Bot. Zeit. J8:J4J. 1880. 
Orthotricha microcephala Wingate, J. Myc. 2:125. 1886. 

. . 

This species is obtained occasionally on bark of 

living trees cultured in moist chambers, and it is not infre-

quent on decaying wood. Although the species probably 

occurs on the bark of living trees I have not collected it 

in the field in this habitat. 
. . 

DISTRIBUTION: Cosmopolitan. 

HABITAT: Dead wood, bark of dead and living trees, 

weathered polypores. 

MATERIAL EXAMINED: Kansas: Geary Co.; 565 (me) and 

566 {me), 25 June 1940. Michigan: Washtenaw Co.; 2504 (me) 

2505 (me). 

2. Clastoderma megaspora Brooks, sp. nov. (Figs. 56-57) 
Sporangia sparsa vel gregaria, globosa, stipltata, 

erecta vel nutantia, rubido-brunnea, 140-220 u in diam, 

0.4-0.6 mm altitudine tota. Peridium membranaceum, praeter 

annulo ad basim sporangii et extensiones membranaceas 

reticuli fugax. Hypothallus discoideus vel conlcus, ater 

0.15-0.2 mm diam. Stipes attenuatus, ater, rugosus, sub 

lente apprime per duos longitudinis trientes opaqus, cum 

depositis abundantibus rnateriaru~ granulosarum rejectarurn 

plenus, insuper aliquantum translucens, rubens, altitudine 

0.2-0.J mm. Colurnella subcylindrica vel subclavata, usque 

ad circa 1/4-1/J altltudine sporangii, aspectu corneo, fere 

nigra, opaca. Capillitium moderate abundans, laxum, e 

filamentis rubido-brunneis vel purpureo-brunneis, ab apice 
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columellae ut pote 2-J ramis primariis orientibus, mox in 

ramulis radiantibus generaliter simplicibus, rarentcr 

anastomosantibus dividentibus, ad peripherarn subindo ad 

apicern libris et irregulariter expansis, plerumque ramifi-

cantibus et anastomosantibus reticulo laxo formanti massae 

sporarum excedentl, compositis; sporae rubello-brunncoc in 

cumulo, pallide rubello-brunneae luqe transmissa, globosac, 

minute et irregulariter verrucosae, lJ-15 u diam. 

Differt a Q. debaryanum Blytt reticule perlpheroll 

et sporis grandioribus. 

Sporangia scattered to gregarious, globose, stipitatc, 

erect or nodding, reddish brown, 140-220 u in diam, 0.l•-0.6 

mm in total height; peridium membranous, glossy, very soon 

evanescent~ persisting only as a small collar at the base of 

the sporangium, and as expansions of the surface net; hypo-

thallus discoid and thickened to obtusely conic, black, 

0.15-0.2 mm across, merging more or less imperceptibly with 

the broad base of the stipe; stipe black, sometimes dark 

reddish in the apical portion, attenuating, roughened, by 

transmitted light the lower two thirds black, opaque, stuffed 

with abundant deposits of dark refuse material, above some-

what translucent, reddish, with moderate deposits of refuse 

material, 0.2-0.J mm in height, about 50-70 in diam at the 

base, tapering to about 10 µ in diam at the apex, continuing 

into the sporangium as the columella; columella subcylindric 

to subulate, about 1/4 to 1/J the height of the sporangium, 

smooth to slightly roughened, appearing corneous, opaque; 
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capillitium moderately abundant, lax consisting of reddish 

brown to purplish brown threads, originating from the tip of 

the columella as 2-J primary branches which soon fork 

dichotomously and give rise to slender, flexuose to straiBht, 

simple to occasionally branching, seldom anastomosin8 threads 

which radiate to the periphery, there becoming 1.5-2 in 

diam, occasionally remaining free at the tip which ls irregu-

larly thickened or expanded and somewhat dlscoid, but 

generally branching and_anastomosing to form, superficial to 

the spore mass, a '.Lax net with threads teret;e to flattened, 

1-J µ in diam, the junctures frequently with membranous 

extensions, then triangular, polygonal or irregular in shape; 

spores in mass reddish brown, pale reddish brown by trans-

mitted light, globose, minutely and irregularly verrucose, 

lJ-15 µ in diam. 

TYPE: 270J in moist chamber on bark of Juniperus 

virginiana L., Maury Co., Tennessee, 2J Oct. 1964. 

ETYMOLOGY: From the Greek f< t. ya..s, large, and 

rT'ffE.ff a, seed, as the spores are somewhat larger than 

in£. debaryanum. 

DISTRIBUTION: Arkansas, Kentucky, Tennessee. 

HABITAT: On barl< of living Juninerus vir&!:lniana. 

NATERIAL EXAMINED: Arkansas: Crawford Co.; 2682 

(me}, 15 Sept. 1964; 2698 (me}, 24 Sept. 1964. Kentucky: 

Cumberland Co.; 2511, 18 July 1962; 2912, 23 Oct. 1965; 

3051, 26 Aug. 1966. Tennessee: Maury Co.; 2702 (me), 
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PLATE IX 

Explan~tion of Figures 

Figure 54. Didymium sturgisii (195J). Fragment of 

peridium ~hawing inner surface: a. trabeculum; 

b. capillitial threads. 

Figure 55. Didymium synsporon (2657). Spore clusters. 

X 1125. 

Figures 56-57. Clastoderma megaspora (270J). Sporangia 

after dispersal of spores. X 156. 
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23 Oct. 1964; 2703 (me), 23 Oct. 1964; 2705 (me), 23 Oct. 

1964; 2706 (me), 23 Oct. 1964. 

The genus Clastoderma was distinguished from the 

other genera of the Stemonitaceac by the persistence of the 

sporangial wall in the form of small discs or platelets at 

the tips of the capillitial threads. In the present species 

free ends are infrequent, but these tend to be thickened at 

the tips, and may even resemble the platelets characteristic 

of£. debaryanum. In the structure of the stalk, in the 

manner in which the capillitium originates from the columella, 

and Jn the generally evanescent peridium Q. megaspora is 

obviously related to the latter species. The anastomosis of 

capillitial threads to form a surface net hardly seems justi-

fication for the establishment of a distinct genus. There-

fore the concept of Clastoderma is broadened to include this 

closely related species. 

Clastoderma megaspora ls not uncommon on the bark of 

red cedar in the states listed. Co~monly the sporangia are 

scattered and seldom are collected in good condition. The 

species fruits abundantly in moist chamber, and most of the 

material has been obtained in this manner. 



VII. SUMMARY OF SPECIES REPORTED FHOM LIVING '!REES 

A summary of information available for the species 

obtained from bark, as to habitat and relative abundance on 

both terrestrial and arboreal substr~ta, is presented in 

Table 1. This compilation is incomplete, inasmuch as liter-

ature prior to the third edition of Lister's monograph (1925) 

was not consulted. The comprehensive treatment by the Listers 

of t~e myxomycetes to that time 1s considered adquate for the 

present purpose. 

204 
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Table 1. Summary of Species Reported from Living Trees* 

Occurrence on Reports of Species 
Name terrestria 1 species on obtained 

substrata bark 1n s1t~ 
LICEACEAE 

Licea belmontiana bark, R. 21 me R; 25. R. 

L. biforis _detri tis, u. J me U; 5 me U; c. 
10 me U; 20 me U; 
25 c. 

L. castanea wood, u. J me U; lJ me c. 
15 C; 20 me U; 
25 c. 

L. colloderma 25 c. c. 
1- ineonspicua 25 c. c. 

~- kleistobolus wood, c. 1 me C; J me C; c. 
8 me U; 10 me U; 
25 c. 

1· marginata 20 me u. 
L. rnicrosoora 25 R. R. 

L.· minima wood, old 20 me C 
fungi, c. 

* Abbreviations usPd in Table 1. Citations in table are in-
dicated by numerals according to the following key: 
1. Alexopoulos, C. J. (195J); 2. __ . (1958); J. __ . 
(1959); 4. =-~· (1961); 5. __ . (1965); 6. Benjamin, R. K. 
(1956); 7. Brooks, T. E. (1941, 1942); 8. Evenson, A. E. 
(1961); 9, Gilbert, H. C. (19J4); 10. ___ , and G. W. Martin 
(19JJ); 11. Hagelstein, R. (1944); 12. Ing, B. (1964); 
lJ. __ . (1965). Jahn, E. (1919); 15. Lister, A (1925); 
16. Martin, G. W. (1949); 17 Nannenga-Bremekamp (1960); 
18. --· (1961); 19. -- (1962); 20. __ . (1965); 
21. __ • {1966a); 22. __ • (1966b); 2J. Wollman, C., and 
C. J. Alexopoulos (1964); 24. Yamashiro, M. (19)6); 
25. Material obtained in p~esent study. Material obtained 
only in moist chamber culture ls designated by "me." "Rela-
tive abundance" is used ln the sense of frequency of collec-
tion as reported in the literature, or by me, and is desig-
nated by the following abbrevlat!ons: R = rare; u = 
uncommon; C = common; and A= abundant. 



Name 

L_. 012ereu la ta 

1· paras i tiea 

1· pedieellata 

L. perexigua 

1· pseudoeonica 

1· pusilla 

L. pusilla var. 
pygmae 

1· scyphoides 

1· tenera 

1· testudinacea 

RETICULARIACEAE 

Dietydlaethaliurn 
plumbeum 

CRIBRARIACEAE 

Cribrarla 
minutissima 

C. violaeea 

DIANEMACEAE 

Calomvxa metallica 

Occurrence on 
terrestrial 
substrata 

wood, c. 
wood, c. 

wood, u. 

wood and 
bark, c. 

wood, C. 

wood, C. 

wood C. 

wood, bar~~, 
c. 
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Reports of Species 
species on obtained 

bark in situ 

10 me U; lJ me; 
15; 16; 20 me U; 

u. 
25 me U. 

3 me A· 10 me C; C. , 
13 me; 15 C; 16; 
25 c. 
5 me U; 9 me C; A. 
16 me; 21 me· . , 25 c. 
25 c. c. 
25 u. u. 
10 me U· , 20 c. R. 

20 me c. 

25 u. u. 
10 me R; 11 me R; 
13 me; 14 me R. 

20 me C; 25 c. c. 

25 u. u. 

1 me C; 10 me R. 

1 me; J me U; 
10 rn~: 16; 25 C. 

c. 

3 u1c U; 10 me C; 
16; 17 me C; 25 C. 

c. 



Name 

Dianema corticatum? 

~- repens 

Prototrichia 
metallica 

TRICHIACEAE 

Arcyria cinerea 

A· ferruginea 

A. nutans 

A. pomi.formls 

Occurrence on 
·terrestrial 

substrata 

wood 

wood, C. 

wood, C. 

wood, C. 

wood, C. 

25 u. 
15 u. 
15 R. 

Repor·ts of 
species on 

bark 

1 me U; J me U; 
8 me U; 10 me C. 

17 u. 
17 u. 
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Species 
obta inec 
!.!!. §.il~ 

u. 
R. 

R. 

Hemitrlchia abietlna wood, U. 

10 me U; 15 U; 16. 

15 R. 

u. 
R. 

R. 

R. 
!:!_. karstenli 

Minakatella 
longifila 

Oligonema flavidum 

Perlchaena 
chrysosperrna 

P. corticalis 

f. deoressa 

P. minor 

Triehia botrvtis 

_!. lutescens 

T. contorta? 

wood, U. 25 R. 

15 R; 25 R. 

wood, C. 10 me R. 

wood, C. J me U; 10 me C; c. 
15; 25 c. 

wood, bark, 8 me U; 10 me U; c. 
c. 25 c. 
wood, bark, 3 me C; 2J me U; u. 
c. 25 u. 
detritis, C. 10 me C; 11; 13 me; U. 

15 C; 16; 25 U. 

wood, C. 

wood, R. 

17 me U. 

15 u 
25 u. 

u. 
u. 



Name 

ECHINOSTELIACEAE 

Colligatispora 
coelocephala 

Echinostelium 
arboreum 

E. cribrarioides 

E. dilatatum 

E. elaehiston 

~- fvagile 

E. minutum 

~- oligosoermum 

li• roseum 

E. sehizodermum 

STEMONITACEAE 

Comatrieha 
acanthodes 

c. elegans 

c. fimbriata 

c. laxa 

c. lom!inila 

Occurrence on 
terrestrial 
substrata 

wood, 
detritis, c. 

wood, C. 

wood, bark, 
u. 

wood, c. 

Reports of 
species on 

bark 

25 me R. 

25 R. 

4 me R. 

25 me R. 

2 me C; 25 me R. 
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Species 
obtained 

in situ 

R. 

18 me R; 25 me R. 

1 me C; J me A; 
6 me C; 7 me C; 8 
me U; 10 me A; 13 
me; 16; 18 me C; 
25 me c. 
25 me R. 

13 me R. 

25 me R. 

2 me R. 

5 me u. 
1 me U; J me U; u. 
5 me U; 6 me U; 
10 me C; 11 me; 
16 me; 17 me C; 
25 R. 

3 me U; 7 me C; u. 
3 U; 10 me C; 16. 

19 me R. 



Name 

c. lurida 

g_. nigra 

c. rigidireta 

g_. solitaria 

Enerthenema p 
papilla tum 

Macbrideola cornea 

M. deeapillata 

M. declinata 

tl• martinii 

tl. robusta 

M. scintilla-as 

M. synsporos 

Stemonitis 
flavogenita 

s. nigrescens 

CLASTODERNATACEAE 

Clas toderma 
debaryanum 

C. megasoora 

Occurrence on 
· terrestrial 

substrata 

leaves, U. 

wood, C. 

wood, C. 

wood, U. 
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3eports of 
species on 

bark 

Species 
obtained 

in situ 

8 me U. 

J me C; 10 me U. 

22 me R 

19 me R. 

1 me U; 10 me C; 
15; 16; 19 me U. 

1 me U; J me C; 
5 me C; : me U; 
7 me U; lJ me; 15 
C; 17 me; 25 C. 

u. 

c. 

6 me U; 9 me C; 16 C. 
me; 25 C. 

25 u. u. 
25 R. R. 

25 u. u. 
5 me U; 6 me U; 
7 me U; 9 me C, 
16 me, 25 me U. 
2 me R. 

8 me U; 25 U. u. 

wood, leaves, 10 me R. 
u. 

wood c. 1 me U; 7 me C; 
10 me C; 25 me U. 

25 c. c. 
Colloderma ~ooa,· U. 15 U· ' 17 u. u. 
Diacheoosis insessa 15 R. R. 
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Occurrence on Reports of Species 
Name terrestrial species on obta lned 

substrata bark in situ 

Ela eorn;yxa wood, u. 25 R. R. 
rniyazakiensis 

PHYSARACEAE 

Badharnia affinis dead bark, c. J me U; 10 me U; c. 
15; 16; 25 c. 

B. armillata wood, u. 25 u. u. 
B. capsulifera dead limbs, 10 me U· 15 C; c. , 

u. 25 c. 
B. inconspicua 25 u. u. 
B. macrocarpa dead wood, u. 8 me u. 
!2.. nitens dead wood, 10 me C; 15 U; 16. u. 

bark, u. 

~- papaveraeea dead bark, u. 25 u. u. 
B. rugulosa 25 u. u. 
B. versieolor dead trees, 14 me U; 15 U; u. u. 16; 25 me U. 

Fuligo einerea detritis, c. 5 me U; 25 me U. 

Physarum a eneum wood, u. 7 me u. 
P. aurisca 1 oium wood, 3 me c. 

detritis, c. 
P. crateriforme wood, u. 5 me C; 7 me U; c. 

10 me U; 15; 16 
me; 25 c. 

P. deeipiens wood, c. 3 me U; 8 me U· u. I 
14 me C; 15. 

P. d idermoides wood, leaves, 7 me U. 
c. 

P. laterltlum wood, leaves, 12 R. R. 
c. 
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Occurrence on Report of Speei es 
Name · terrestrial species on obtained 

substrata bark l!! situ 

P. nutans wood, c. 1 me U. 

P. psittacinum wood C. 10 me u. 
P. pusillum detritis, c. J me U. 

DIDYMIACEAE 

Badhamiopsls aino1 24 C; 2.5 c. c. 
Crania applanata 2.5 c. c. 
Diderma ehondrioderma 1 me U; 11; 15 C; c. 

16; 25 c . 
. 

D. corrugatum 25 u. u. 
D. effusum leaves, c. 1~ R. R. 

D. rugosum leaves, u. 25 R. R. 

Didymium elavus leaves, c. 10 me U; 17; c. 
25 c. 

D. sguamulosum leaves, A. J me U. 

Q. sturgis11 wood, u. 10 me U· I 25 R. R .. 

Q. s;ynsporon 25 u. u .. 
D. vaccinum straw and 8 me U. 

leaves, u. 



VIII. CONCLUSIONS 

Bark removed from a tree and placed in a moist cham-

ber is no longer subject to the environmental conditions 

characteristic of the arboreal habitat. It is quite likely 

that species fruiting within a few days after the bark is 

placed in a moist chamber are corticolous. However, it has 

been a common practice to maintain bark samples under moist 

chamber conditions for weeks, and even months. Under these 

conditions spores of many of the terrestrial species present 

on the bark could germinate and ultimately give rise to 

fructifications. That the species obtained up to now only as 

moist chamber developments should be regarded as terrestrial 

invaders is not implied, merely that proof of corticolous 

habit depends on collection in situ. 

Although little pertinent information is presently 

available it seems reasonable to assume that under usual 

conditions some species, though able to exist as plasrnodia on 

the bark of trees, may not be able to complete their life 

cycles in this environment. The limited amount of substrate, 

the brief periods in which moisture ls available, as well as 

the rapid rate of desiccation are the factors which appear to 

impose critical limitations upon arboreal species. With 

particular reference to species whose plasmodia feed on the 

surface of the bark it is quite conceivable that those 
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requiring long periods of time for the formation of viable 

sclerotia or maturation of sporangia would fruit in this 

habitat only under exceptional conditions. Generally, re-

sults of the present study indicate that with an increase ln 

the total growing-season rainfall there is an increase in 

abundance and in the number of species fruiting on trees. 

Corticolous slime molds belong predominantly to a few 

genera, in particular Licea, Macbrideola, Echinostelium, and 

Badhamia. If one restricts consideration to only those 

species collected in situ this is especially true. The 

following genera have not as yet been collected from living 

trees: Ceratiomyxaceae, Ceratiomyxa; Liceaceae, Listerella; 

Reticulariaceae, Enteridium, Reticularia, Tubifera, Lycogala; 

Cribrariaceae, D1ctyd1um, Lindbladla; Trichiaceae, Arcyrodes, 

Calonema, Cornuvla, Oligonema; Stemonitaceae, Amaurochaete, 

Lamproderrna, Schnella; Clastodermataceae, Barbyella, Diachea, 

Leptoderma, Paradiachea; Physaraceae, Cienkowskia, Craterium, 

Erionema, Fuligo, Leocarpus, Physarella; Didyrniaceae, 

Lepidoderma, Meylanla, Mucilage, and Phvsarina. 

Of the aetholioid and pseudoaethalioid genera 

Dictydiaethalium, which is often found 20-JO feet from the 

ground, and Minakatella are the only ones whose plasmodia 

appear to inhabit bark. Plasrnodia of Mucilage and Brefeldia 

may migrate up tree trunks several feet before fruiting, but 

do not appear to be established inhabitants. The reason for 

considering Dictvdiaethalium as corticolous is the frequent 
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occurrence on Juniperus virglniana to the exclusion ot other 

tree species examined, and the frequently considerable 

distance of the pseudoaethalia from the ground. Fruitings 

of species of Arcyria, Hemitrichia, and Stemonitis, though 

common on ground detritis, appear to be infrequent on tree 

bark. Several of the genera well represented on terrestrial 

substrata, both in frequency and numbers of species, appear 

to be represented on bark by only one or two species of com-

mon occurrence (though other species may be occasional). These 

include Cribraria, Diderma, Didymium, Physarum, and Trichia. 

A substantial preponderance of the arboreal myxomycetes 

are microcarpic, and of these a large proportion are micro-

plasmodial, while microplasmodial species are relatively 

infrequent· in characteristically moist habitats. The in-

ability of these to compete with the macroplasmodial species 

is probably the reason for their infrequency in terrestrial 

habitats. The "protoplasmodial" type was assumed (cfr. p. 15) 

to be of phylogenetic significance. The occurrence of micro-

plasmodial species in a diversity of families, as well as 

the ecological relationships of the majority of these, suggests 

that the evolution of the microplasmodial habit was independent 

and permitted the invasion of relatively arid habitats. 

The bark of living trees has proved to be a rather 

distinctive environment with a somewhat distinctive myxornycete 

flora. Sixty-three of th~ species treated in this study, 

which t·:ere col lee ted in situ personally, or because of their 
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microplasmodial habit, are considered to be cortlcolous. 

Twenty-one appear to represent undescribed species and are 

described. as new. The following eight species are reported 

for the first time from North America: Badhamia armillata, 

Badhamiopsis ainoi, Echinostelium elachiston, ~- fragile, 

Licea marginata, 1· testudinacea, Macbridcola martinii, and 

Minakatella longifila. Licea belmontiana and 1· sinuosa are 

reduced to synonomy with l!,. pedicella ta and !!• biforis 

respectively. 

Difficulties experienced in the disposition of several 

of the species led to a reconsideration of the taxonomic 

schemes previously proposed, and the value of the taxonomic 

characteristics used. The description of Clastoderrna is 

emended to include Q. megaspora. Badharn1oos1s, Colligati-

§.:QOra, Crania, Mevlania, and Physonema are proposed as new 

genera. Three new combinations are made. It has become 

evident that a basic distinction in morphogenesis exists 

among the genera previously included in the Stemonitales. 

The delimitation of this order is proposed so as to include 

only those genera of dark-spored myxomycetes characterized by 

endogenous origin of the hypothallus and stalk, as-well-as 

the obviously closely related genera Amaurochaete and 

Brefeldia. The genera Clastoderma, Barbeyella, Elaeomyxa, 

Diachea, and Paradiachea, which, either on the basis of direct 

observation or because of.the presence of deposits of re-

jected material within the stalks, appear to be characterized 
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by the exogenous origin of the hypothallus and stalk, are 

removed from the Stemonitales. A new family, the Clasto-

dermataceae, is proposed in the Physarales to include these 

five genera and Leptoderrna. Two sessile genera, Colloderma 

and Diacheopsis are also included in the new family on the 

similarity of capillitial characteristics. 
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