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PREFACE 

This work should be regarded as an experiment in which weli
known principles and procedures have been combined to furnish a 
new approach to the study of fleshy fungi. When someone finds a 
fungus which arouses his curiosity his first question invariably is: 
What is it? Sometimes the answer is easy to obtain and sometimes 
it is noir-as ali who have tried to identify these curious plants know. 
Too often one receives only a feeling of frustration as a reward for 
his effort. The answer to this simple question, and information in
tended to guide the reader who seeks to answer it for himself, make 
up the text. Since the text deals primarily with the problem of 
distinguishing species among the fleshy fungi, it was considered 
very important to include descriptive data which is as complete as 
possible for each of the species illustrated. These descriptions con
stitute the bulk of the text. The introductory material has been 
presented entirely from the viewpoint of the taxonomist in arder to 
maintain this singleness of purpose. This work seemed to me to be 
the ideal opportunity to combine the advantages which can be ob
tained by a foray into the woods in the company of a specialist with 
the advantages inherent in a carefuliy prepared treatise. If this 
combination enables the reader to gain a lasting interest in fleshy 
fungi, a basic understanding of what they are and how they are 
classified and named, and to recognize a reasonably large number 
of species-if it enables him to accomplish ali this more easily than 
was heretofore possible, the experiment has been successful. 

This work has not been completed without valuable assistance and 
criticism from my colieagues, and it is a pleasure indeed to acknowl
edge their help. Both Sawyer's Inc. and I wish to express our ap
preciation to Dr. S. M. Zelier of Oregon State Coliege, Corvallis, 
Oregon, for his part in the project. It was through his efforts that 
the project was initiated; and, in addition, he has furnished tech
nical advice and identifications on a number of the puffbalis. Prof. 
E. B. Mains, Director of the University Herbarium at the University 
of Michigan, has not only contributed the technical data on the 
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species of Hydnum, the Geoglossaceae, and on Cordyceps included 
here, but has also critically read the manuscript and contributed 
many valuable suggestions during the course of the work. Dr. B. B. 
Kanouse, also of the University of Michigan Herbarium, has identi
fied the eup fungi and contributed the drawings used in figure 11. 
Prof. W. C. Coker of the University of North Carolina kindly 
checked the identifications of the species of Clavaria, and Dr. Rolf 
Singer of Harvard University checked the identifications of the 
Boletes and the species of Gomphidius. He also identified a num
ber of species of Russula. I am personally indebted to Mr. Harold 
J. Graves, president, the entire technical staff of Sawyer's Inc., and 
to Mr. Wm. B. Gruber in particular, for sparing no effort or expense 
in obtaining and reproducing the master films. Their persistence in 
the face of the continuous series of obstacles which had to be over
come has greatly enhanced the quality of the reproductions, and en
abled me to have at hand a large number of master films from which 
to select the species to be illustrated. They have also used ali means 
now known to prevent the reproductions from fading. I am also in
debted to my wife for help in many of the details of preparing the 
manuscript and reading proof. 

ALEXANDER H. SMITH 
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INTRODUCTION 

The intense interest on the part of the general public in our native 
fleshy fungi can only be comprehended by one who himself searches 
for these curious plants in our fields and forests. Mushroom hunting 
appeals to a variety of people, often for very different reasons. 
Many are attracted by the challenge offered by any difficult sub
ject. They enjoy hunting for mushrooms because the fruiting 
bodies are short-lived, appear more or less at the whim of the 
weather, and frequently come up in unexpected places. Even when 
fleshy fungi are abundant "everywhere" one never knows in ad
vance how many different kinds he will find in a day's collecting. 
Any one may chance upon sorne rare or unusual fungus of great 
scientific interest or even one a-s yet undescribed, the so-called new 
species. This element of chance has a universal appeal. In fact 
one might well compare mushroom hunting with fishing-some skill 
is necessary in both, but skill alone will never ·Completely overbal
ance the element of chance. Many people are attracted by the 
various forms, the bright colors, or the peculiar markings which the 
fleshy fungi exhibit, for many species are strikingly beautiful and 
have always inspired both photographers and artists. Last but not 
least, many people collect fungi for use as food. Sorne species are 
highly prized as delicacies, and are used when fresh or are preserved 
in various ways for winter use. In many European countries and 
in sorne parts of the United States wild mushrooms are sold in con
siderable quantity on city markets and account for a substantial 
volume of business. The commercial growing of Agaricus cam
pestris in the United States a-s well as in other countries is addi
tional proof of the public's interest in mushrooms as food. 

The interest shown in our native mushrooms can be measured in 
sorne degree by the number of publications on them which appear 
each year. Even excluding technical publications, hardly a year 
passes without the appearance of sorne new bulletin or book de
signed for the nature-lover. Under such circumstances one might 
well ask: Why the need for another? The answer involves a con
sideration of several factors. Most books on the subject fail to give 
the reader a true picture, descriptive or visual, of the plant as it is 
found in nature. This failure cannot all be blamed on the authors, 
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though sometimes it is true that they are largely at fault, but it is 
caused instead by the difficulties inherent in the material itself. For 
instance, in groups of fungi where differences are hard to describe 
because of the presence of long series of very closely related species, 
the best description may fall short of its goal even in the bands of 
a competent specialist. In the popularly priced bulletins and books 
the information given about the species is often sketchy. Our best 
publications, because of the high cost of printing plates, are very 
expensive and thus beyond the means of many people. Another 
consideration is that our country is large and most books deal only 
with the floras of the more populated areas. For instance, there is 
almost nothing available on this subject for the naturalist living in 
the Rocky Mountains or on the Pacifie Slope. 

Finally, from a technical point of view, there is still much work 
to be done on the flora of the country as a whole--for mycologists 
have by no means completed a study of our native species. Such a 
study is a slow and tedious task, and our progress toward completing 
it is as sporadic as the fruiting habits of the plants being investi
gated. It becomes apparent, then, that there is still room for im
provement in the art of presenting information on mushrooms to the 
public, and that much remains to be learned about our native flora. 
Any publication which contributes materially to either of these ob
jectives is highly desirable. I venture to offer the present work 
because I believe it offers a contribution to both. It offers a new 
approach to the problem of learning to know the fleshy fungi. In 
addition it is the first attempt made in this country to present to 
the general public a treatment of the genera of the gill fungi in 
accordance with modern scientific trends. 

The most novel and interesting feature is the use, as illustrations, 
of stereo-photographs in color of the fleshy fungi in their natural 
habitats. To my knowledge this has not been done previously. The 
text has been more or less organized around these illustrations and 
is designed to introduce one to the technique of studying and identi
fying fleshy fungi. A complete technical description of each species 
is given in order to make the text as useful as possible to all who 
have access to it. Sorne books attempt to give only a " diagnosis " 
consisting of the important features of a plant. This idea is a good 
one, but it fails in practice because it is based on the false assump
tion that complete knowledge of the flora exists and that the ques
tion of the importance of characters has already been agreed upon. 
Nothing is farther from the truth as far as the mushrooms are con-
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cerned. For convenience, the technical descriptions of the gill fungi 
are divided into two paragraphs. The first contains the features 
of the species which can be ascertained without a lens. These are 
referred to as the macroscopic characters. The second paragraph 
contains the description of the features which must be observed 
under a microscope. These are termed the microscopie characters. 

Much emphasis bas been given in the text to the discussion of 
the characters used by specialists in the work of classifying fleshy 
fungi, and, wherever possible, the condition or feature discussed bas 
also been pointed out on a particular photograph. It is hoped that 
this method of treatment will greatly facilitate the use of the de
scriptions by those who are not trained mycologists. 

Certain other features of this work are worthy of comment. With 
but a few exceptions, all the material photographed bas been saved 
as herbarium specimens. These collections have been deposited in 
the Herbarium of the University of Michigan and are available for 
examination. A few collections were lost in drying, or, if among the 
very first photographed, were not saved, but if this happened men
tion is made of it in the general discussion for that particular species. 

Another point to be emphasized is that the microscopie data given 
in the technical descriptions were taken from the specimens shown 
in the photographs. Any exceptions have been noted in the gen
eral discussions for those species. This feature should prove valu
able to specialists who are engaged in comparing the fleshy fungi 
found in North America with those found in other parts of the 
world, since they will be able to make more accurate comparisons 
than were previously possible. To my knowledge such a connection 
between illustration and specimen bas not been attempted heretofore 
on such a large scale. 

In drawing up the technical descriptions of the macroscopic 
characters, not only have the specimens photographed been taken 
into account, but I have also drawn heavily on my own field notes 
as well as on those left by C. H. Kauffman which are now filed in 
the Herbarium of the University of Michigan. In other words, the 
descriptive data in general are taken directly from specimens instead 
of being copied from older descriptions. In a few instances it bas 
been advisable to use descriptions by other authors, but in such 
cases they have been quoted directly. Wherever there may be con
flicting opinions concerning the concept of a species, the author 
whose concept is used here is indicated by the use of the term sensu 
(in the sense of), i.e., sensu Coker, etc. With a few exceptions, new 
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species and varieties have been omitted although a number of both 
were found during the course of the field work leading to the comple
tion of this project. 

Because of the war the field work on this project was greatly cur
tailed. One of the most serious drawbacks was our inability to get 
photographs in the southeastern United States and those states 
bordering the Gulf of Mexico. In spite of this deficiency, we are 
able to present illustrations from more regions of the United States 
thau are represented in any other publication on mushrooms with 
the exception of a few recent technical monographs of individual 
genera. 

The selection of species has been guided by severa! considerations. 
As many as possible of the common ones found in such different re
gions as the northeastern United States, the Great Lakes Region, the 
Rocky Mo un tain States, the Pacifie N orthwest and Southern Cali
fornia have been included. In addition, illustrations of endemie 
North American fungi have been included whenever it was feasible 
to do so. We have tried to obtain as complete a representation as 
possible of the different genera and of the more distinctive groups 
within the genera of the gill fungi. Emphasis, of course, has been 
placed on edible and poisonous species in the areas surveyed. In 
order to keep the cost of the volume within a reasonable figure, only 
a limited number of the photographs taken could be included. The 
present project, then, is an attempt to arrive at a presentation 
which will enable the majority of Americans to gain a basic under
standing of what :fleshy fungi are, how they grow, and how they 
differ from each other as well as to enable them to recognize about 
230 species. 

Undoubtedly sorne who use this work will be interested chie:fly 
in learning a few of the common edible species. It is true that if 
one knows even a relatively small number (less thau a dozen) he 
cau collect wild mushrooms for food during the spring, summer, 
and fall whenever collecting is favorable. As an aid to those who 
wish to approach the problem in this manner, lists of edible species, 
and also those which are poisonous, have been given for the various 
regions. The photographs of the species recommended for one's own 
region should be studied critically. Then go out and search for 
these fungi in the appropriate habitat at the right time of year. 
When one or more species have been discovered, take the fruiting 
bodies home and check their characteristics carefully with the illus
trations and descriptions. Do not try to memorize the meanings of 
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the descriptive terms, but seek rather to learn to recognize what 
these terms mean when applied to a fungus. One will become in
creasingly familiar with the terms as he uses them in the course of 
comparing fresh specimens with the illustrations and descriptions. 
During a very favorable season, if a novice goes out in the fields and 
woods and brings home specimens of all the species of fleshy fungi 
he finds, he will be hopelessly confused. In the area covered by 
this book upward of 1500 species of gill fungi alone are known. 

Sorne people will undoubtedly enjoy ascertaining how many of 
the species illustrated here can be found in their own particular 
hunting ground, and it is likely that those who do this will also 
desire information on the others which they collect. They will saon 
find that technical literature is needed. It is for this reason that in 
the discussion of each group or genus the publications which con
tain more exhaustive information are mentioned. In regard to the 
technical literature, it should always be remembered that there is 
still rouch that is not known about our mushroom flora and that 
consequently no work dealing with any part of it should be regarded 
as complete. Not all the technical works cited will be found equally 
valuable. Sorne are recommended because they are the only ones 
for their respective groups. 

At the present time there is a trend away from the artificial 
genera of the Friesian system of classification toward a system con
taining more natural genera, i. e., genera in which are grouped spe
cies possessing certain fundamental characters in common and 
which as a result are considered to be closely related. This means 
that we are now in a period of transition as far as the study of 
mushrooms in concerned. W e know the faults of the old system, 
but since the new one is still in the formative stage undoubtedly 
many of its faults have not yet been discovered. In arder to ad
vance understanding of the modern literature, I have indicated the 
names and concepts of many of the newer genera in connection with 
the discussion of the genus from which they were segregated. 

The task of obtaining the photographs has been a difficult one. 
So far as the gill fungi are concerned relatively few good habitat 
photographs were published even by the standard black and white 
technique. Since color photography has become practical for the 
amateur and since it presents so many additional advantages, most 
habitat photographs taken in the last ten years were taken in color. 
However, taking pictures of small abjects such as mushrooms for 
stereoscopie viewing involved certain technical details which neces-
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sitated the construction of a special camera. Improved methods 
bad to be worked out for making large numbers of copies of each 
of the master films. This in itself was a very difficult task because 
it was desirable that the reproductions be as nearly identical as pos
sible. The publishers bad previously solved the problem of mount
ing and viewing such photographs. In addition to these details 
there was the task of photographing and identifying the fungi. 
This constituted a second major series of problems. Obviously one 
individual could not carry out the entire proj ect alone. In this 
undertaking the publishers have been responsible for the photo
graphs and for the technical details involved in their reproduction. 
I assumed the responsibility of directing the field work, identifying 
the fungi and preparing the text. 

The photographs were taken in the natural habitats of the fungi, 
but strictly speaking are not natural-habitat photographs in the 
sense that nothing has been rearranged in or added to t he picture. 
Since it was necessary to show important taxonomie details of the 
fruiting bodies in addition to their manner of growth, sorne fruiting 
bodies had to be arranged. In a few instances where t he specimens 
were found in places where it was impossible to photograph them, 
they were removed to a more suitable but strictly typical location. 
Ali such photographs are so designated in the discussion of the spe
cies concerned. It should be remembered that the pictures were 
taken primarily to illustrate the characters of the fungi. Sorne 
photographers insist that nothing should be disturbed in the 
setting or added to it, but to follow t his procedure would defeat my 
purpose. For instance, a photograph of Boletus felleus which does 
not show the tube-surface is worthless from an educational stand
point. 

In the photographs the size of the fruiting bodies must be judged 
in relation to surrounding abjects such as blades of grass, pine 
needles, etc. It did not seem desirable to place a scale in each pic
ture. The measurements for the parts of the fruiting bodies of each 
species are given in the first paragraph of the technical description 
and can thus be readily obtained without reference to other publica
tions. In general close-ups have been employed so that fine details 
would be readily visible in the reproductions. Thus the smaller the 
fungus the greater the magnification that was used. 

Viewing the photographs is a very simple procedure. The most 
important factor to keep in mind is that the quality of the light 
used for viewing will greatly influence the color of t he image one 
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obtains. Since daylight is extremely variable as to quality depend
ing on one's locati<m, the season, etc. it could not be accepted as 
the standard of illumination. Instead the photographs are intended 
to be viewed with a 100 w-115 v frosted white Mazda bulb. It is 
best to place the bulb in a light fixture of the goose-neck type and 
reflect the light down on a large sheet of white paper or severa! 
sheets of a good white grade of typing paper. Sorne will no doubt 
be quick to point out that no grade of paper is pure white, but this, 
even though true, is a minor consideration not likely to influence 
adversely the color of the reproductions. View the photographs 
against the reflected light. The intensity of the illumination can 
be easily regulated by changing the distance between the viewer and 
the paper. Ali comparisons of color, including those found in the 
glossary, were made by this method. 



THE MUSHROOM IN RELATION TO 
OTHER LIVING ORGANISMS 

Many people are accustomed to think of plants in terms of 
grasses, flowers , trees, garden vegetables and weeds, and are sur
prised when they learn that such things as pondscums, plant rusts, 
and mushrooms are also members in good standing of the plant 
kingdom. For the purposes of this discussion the kinds of plants 
making up the plant kingdom can be divided iru the following man
uer : 1) . The seed plants. The grasses, flowers, trees, garden vege
tables and weeds mentioned above belong in this group. They are 
the ones most people recall at the mention of the word plant. 
2). The ferns and their allies (plants more or less similar in structure 
to true ferns) form the second group. Everyone who has walked 
in the woods or along stream banks has seen ferns and learned to 
recognize them in a general way. The common " horse tails" (spe
cies of Equisetum) which are regularly encountered on wet soil or 
often in such places as the exposed soil along railroad tracks, are 
examples of plants closely related to ferns . 3) . The masses and 
liverworts together form the third group. These plants are also of 
very common occurrence in woods, wet fields or waste places, and 
are frequently illustrated in our photographs of mushrooms because 
both often grow in the same habitats. As examples of masses, see 
Reel 11, No. 72 and Reel 14, No. 95. 4) . The Algae: Aside from 
the marine forms, these are typically very small plants which, like 
those of the previously mentioned groups, are characterized by a 
green coloring matter termed chlorophyll. The algae form the green 
masses of slime one frequently finds in pools of water, and they also 
cause the green coating found on the bark of sorne trees in cool 
moist places. When viewed with the aid of a microscope algae are 
found to be very interesting because of their almost numberless 
delicate patterns and types of organization. Unlike most of the 
members of the groups previously mentioned, the algal plant is not 
made up of a stem with leaves on it, but may be simply nothing 
more than a single round cell or a thread divided by a number of 
septa (cross walls) into a series of cylinder-shaped divisions also 
called cells. In sorne algae the threads are variously branched, 
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and in the marine algae sorne very complex plant bodies are known 
whi~h have become more or less differentiated into stemlike and 
leaflike parts. 

5) The fifth major group, the fungi, is the one containing the 
plants which we are to study in detail here-the fleshy fungi. As a 
group, the fungi closely resemble sorne of the algae in the manner 
of organization of the vegetative plant. The chief difference be
tween t4em is that the algae possess chlorophyll, and the fungi do 
not. The manner in which the plants are divided into cells and the 
manner in which certain forms of both groups carry on their repro
ductive processes is strikingly similar and has led to much specula
tion in regard to their relationships. 

In the foregoing discussion we have proceeded from the best 
known plants to those which are least known. We have also pro
ceeded from the groups with the most complex organization to those 
with the simplest organization both from a reproductive and vegeta
tive standpoint. Our scheme of classifying plants is based largely 
on the characters of their reproductive systems. Thus the fungi are 
properly regarded as simplified plants on this as well as on the 
characters of their vegetative stage. Since evolution is frequently 
pictured by means of a tree, the fungi are often referred to as 
lower plants because they are not very high up in the series as com
pared with the other groups. The term lower plants then, simply 
means relatively undifjerentiated plants. 

Although the vegetative and reproductive stages of the fungi are 
relatively simple, there is great diversity in the type of reproductive 
bodies they produce and in the structures upon which these are 
borne. Consequently the classification of the fungi, like that of 
other plants, is based primarily upon characters of the reproductive 
stage. When divided on such a basis two very large and distinct 
groups of fungi stand out clearly, the Ascomycetes, in which the 
spores of t he perfect stage of reproduction-in contrast to the non
sexual (a exual) stage-are borne in a saclike cell termed an ascus 
(plural, asci), and the Basidiomycetes, in which, typically, the spores 
are borne on the ends of fine projections, usually four in number, 
arising from the cell in which the fusion of nuclei (the final phase 
of fertilization) occurs. These cells are termed basidia (singular, 
basidium). The projections bearing the spores are sterigmata 
(singular, sterigma), and ali fungi bearing the spores of the perfect 
stage on basidia are Basidiomycetes. In a large group of fungi, the 
Phycomycetes, the reproductive processes are quite diverse but never 
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the same as in either of the above mentioned classes. The Phyco
mycetes can usually be readily distinguished by the lack of cross 
walls in the hyphae of the vegetative part of the plant (the myce
lium). The common black bread mold is a Phycomycete, but the 
common blue molds such as those found on oranges are the asexual 
stages of an Ascomycete. Since none of the Phycomycetes produce 
conspicuous fi eshy fruiting bodies, the group lies outside the scope 
of this work. For those who desire more information concerning 
it the following references are given : Fitzpatrick, ( 1930) and Spar
row, F. K., (1943). 

As already indicated, the Ascomycetes and Basidiomycetes are 
beth large groups. Since relatively few species of Ascomycetes pro
duce conspicuous fieshy fruiting bodies, those which do, and which 
are illustrated here, should not be considered by the novice as repre
senting the group as a whole. Many fungi in the class Ascomycetes 
bear their asci in more or less fiask-shaped fruiting bodies termed 
perithecia (singular, perithecium). In many the perithecia are 
borne in large numbers on a structure known as a stroma (plural, 
stromata). The stromata attain considerable size in sorne species, 
and can be found on almost any collecting trip into the woods. 
They may be clubshaped or variously branched. Those most com
monly encountered in North America are black, clubshaped, and 
grow from rotting wood. They are frequently referred to as D ead 
Men's Fingers and belong to the genus Xylaria. The perithecia 
are small and best observed with a hand lens. In many species of 
Ascomycetes, however, the stromata and perithecia are not black 
but instead rather brightly colored. The Ascomycetes grouped in 
the order Hypocreales are mostly characterized by brightly colored 
perithecia and stromata if the latter are present. Sorne members of 
this group are parasitic on insects. A few of these belonging to the 
genus Cordyceps, are illustrated here. 

Many Ascomycetes bear their asci in open fructifications known 
as apothecia (singular, apothecium) and are grouped in the order 
Pezizales (eup fungi). In these the fruiting body is typically a 
eup or sorne modification of it. In sorne it is merely a fiat dise 
attached directly to the substratum, in ethers the eup or dise is 
elevated on a distinct stemlike structure called 'a stipe. In sorne, 
and these are the ones most pertinent to this study, the fruiting 
body bears no resemblance to a eup, but instead is shaped more 
like a ~one, a club, or a head marked by various degrees of pitting 
or by convolutions. These forms are among the most conspicuous 



MUSHROOMS AND OTHER LIVING ORGANISMS 1 1 

of the fleshy Ascomycetes and so a relatively large number of them 
have been illustrated here. The important point for the novice to 
bear in mind is that he is dealing, in this work, with only scattered 
examples of the class Ascomycetes selected either on the purely 
arbitrary basis that they are conspicuous and likely to be found on 
walks through the woods, or that they are of particular interest for 
sorne other reason, as in the genus Cordyceps. 

The majority of the fungi considered on the following pages be
long to the Basidiomycetes and are known as jelLy fungi, the teeth
bearing fungi, coraL fungi, poLypores, gilL fungi or puffbaUs depend
ing on their characteristics. These groups and their relationships 
to each other are discussed in more detail under the various family 
headings in the taxonomie treatment. Selected examples from them 
make up the body of the text. One large and economically impor
tant group of Basidiomycetes, the plant rusts and smuts, is not 
included. 

From this very sketchy account of the position in the plant king
dom of the species treated here, it should be evident to the reader 
that in using this work he will be concerned with a group of lower 
plants belonging to the fungi, and that the book is further limited 
to examples of the fleshy fungi or closely related species belonging 
in the Ascomycetes and Basidiomycetes. 

Once having oriented himself as to the place the objects of his 
study occupy in the classification of the plant world, the reader is 
ready to consider them from the standpoint of their relationships 
with other organisms. Volumes could be written on this subject, 
but since this book deals primarily with the problem of recognizing 
species among the fleshy fungi, only the more obvious and less tech
nical phases will be ·summarized. 

Their lack of chlorophyll is the key to the major role fungi play 
in nature's scheme of things. All plants which have chlorophyll are 
able to manufacture their own food stuffs, the carbohydrates, pro
teins and fats, and to live independently of other plants as long as 
they have water and the proper minerais. Fungi cannot do this. 
Their food material is that which other plants have made. In other 
words the green plants build up organic material; fungi break it 
down and thus complete what is termed a cycLe. In respect to the 
vegetative activity of fungi, we find, that, depending on the species, 
they have adapted their way of living to many different conditions 
and have developed peculiar relationships with other living organ
isms. From the above brief description of the cycle of organic ma-
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terial in nature one might get the impression that fungi begin to 
act only after the green plant has died. This of course is not true. 

Sorne fungi can live only on living green plants; others can attack 
living green plants, kill them and then continue to live on the dead 
remains. The fungi which can live only on the living green plant 
are cailed obligate parasites. The plant rusts are examples. The 
vegetative part of the rust plant dies if the plant on which it is 
living dies. It is a curious feature of this type of parasitisim that 
the fungus does not ordinarily kill the host plant (the one upon 
which it is living) and thereby does not destroy its source of nour
ishment. Not all fungous parasites are obligate parasites. In fact 
a very large number of fungi may attack a host plant, kill it, and 
continue to thrive on the dead remains until ail the nutrient mate
rials that the fungus can use have been exhausted. Such fungi are 
termed facultative parasites because they can live on either dead or 
living organic materials. 

Fungi which live on the remains of dead plants are called sapro
phytes. However, even among saprophytic fungi one finds what 
might be cailed a considerable division of labor. Let us consider, 
for a moment a tree which has been broken down as a result of a 
storm. If it were not for the activity of fungi this tree would never 
decay. It is only when the vegetative phase of a fungus has be
come established in the log and is digesting certain compounds from 
the wood that the process we know as decay is evident. The vege
tative phase is termed a mycelium (plural, mycelia). It is com
posed of a mass of fine threads, the hyphae (singular, hypha), or 
aggregations of these which have developed from a single point of 
invasion. In nature, of course, one can always expect to find more 
than one mycelium in a single rotting log; as a rule many mycelia 
of both Basidiomycetes and Ascomycetes are present and competing 
with each other for food. In nature it is usuaily impossible to dis
tinguish the mycelium of one species from that of another, and in 
most cases the mycelium can not be seen without first sectioning the 
substratum and viewing the sections under a microscope. 

However, not ail the fungi living in our hypotheticallog actuaily 
compete with each other. For instance species A may digest only 
cellulose whereas species B may digest only lignin, and as a result 
one has a situation resembling th at of Jack Sprat and his wife in 
the weil known nursery rhyme. Many species which typically di
gest either cellulose or lignin do not break down these chemicals 
into the ultimate products of carbon dioxide (C02 ), water (H20), 
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and residual mineral compounds. The result is that other fungi 
follow those which first attack the log and further reduce the above 
mentioned organic .substances. Thus a succession .of fungi is to be 
expected in the process of reducing a log to humus, and we have the 
division of labor to which we previously referred. 

Fungi are frequently listed as terrestriaL (those growing on the 
humus or sail) and Lignicolous (those inhabiting wood). From 
what has just been said about succession in a log, it will be evident 
to the reader that sooner or later one will reach ,the point where it 
is difficult to say whether a species is lignicolous or terrestrial simply 
bec a use of the condition of the log or its remains. Consequently one 
should avoid too rigid an interpretation of the terms. Sorne species 
of trees have wood which is more resistant to the action of fungi 
than others and so we have the commonly observed phenomenon that 
fallen trees of certain species persist in the forest for long periods 
of time, whereas those of other species soon decay and disappear 
This difference is due primarily to the amount of wood-preserving 
material (substances taxie to fungi such as resins) which is deposited 
by each species in its wood. The redwoods are a fine example of a 
species very resistant to decay. It is not unusual to find logs which 
have been on the ground for hundreds of years. Cedar is also a 
relatively resistant wood. Hemlock, aspen, oak, and elm are 
examples of wood which is readily attacked by fungi and saon re
duced to humus. 

The means by which the fungus destroys the wood i·s, as has 
already been indicated, a process of digestion. Animais commonly 
ingest (eat) their food and then digest it. The fungi come in con
tact with theirs as the result of spores falling on it, germinating, and 
producing a mycelium. The spores contain stored food sufficient to 
give the mycelium a start, but thi·s reserve is saon exhausted and 
the mycelium dies if it is not in a favorable location. If it has 
found a favorable spot, such as an old log, the germtube saon cornes 
in contact with the wood and liberates enzymes (digestive juices) 
which break dawn such complex compounds as cellulose, lignin, or 
sorne stored carbohydrate, into simple •soluble compounds. The re
sulting solution is then absorbed by the hypha and the food mate
rial thus taken in can be used by the fungus in its nutrition 
and growth. As the mycelium grows and food is absorbed in larger 
and larger quantities, it is not all used in producing new hyphae 
but instead •sorne is stored and later at sorne favorable time used in 
the production of fruiting bodies. As can be readily seen, the life 
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of the mycelium is determined to a very large degree by the amount 
of food available and the length of time during the year that condi
tions are favorable for vegetative growth. High up in the mountains 
where the temperature is favorable for vegetative growth for only 
two or three months a year, a fungus living in a fallen hemlock 
might take thirty or forty years to digest (rot) the trunk of the 
tree, whereas the same species of fungus attacking a fallen hemlock 
of the same size in a region where vegetative conditions were favor
able for five or six months during the year, might destroy the whole 
tree in half the time. It would also be very likely to produce many 
more fruiting bodies per year, but in the end, bath mycelia would 
probably produce an approximately equal number. The length of 
life of a mycelium is thus determined by the amount of food avail
able and how rapidly it is used. The only way the species has of 
moving from one place to another is by the production of spores, 
usually in great quantities, which are carried by the currents of air 
to new places where they produce new mycelia. Needless to say, 
many spores fail to germinate or do not come to rest in favorable 
locations. 

So far our discussion has been based on lignicolous (wood inhabit
ing) species. If we now consider terrestrial fungi, a few points de
serve further comment. Those species which help to reduce fallen 
leaves to humus are likely to have very long-lived mycelia because 
their food supply is replenished each year. One can expect to find 
the fruiting bodies of such fungi very regularly in a given location 
over a long period of time. Since the mycelium grows equally in 
all directions from the invasion site if there are no obstructions and 
food material is evenly distributed, and since the fruiting bodies are 
likely to be produced in a particular region on the mycelium, one 
can readily understand why the so called " fairy rings " of carpo
phores are formed. These are most conspicuous on lawns and in 
pastures. One can also readily understand how a fire can change 
the fungous flora of a forest even though the forest is not completely 
destroyed or soon reproduces itself. If the humus is burned off, the 
fungi which lived in it are destroyed and these same species cannat 
reinvade the area until new plant growth has produced material to 
form new humus, and this has been partly decomposed by other 
fungi which characteristically attack the undecomposed plant parts. 
However, it also follows that any pronounced change in a habitat 
means that other species of fungi will appear there. Thus, after a 
fire, certain species not previously found in the habitat are almost 
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certain to occur on the charred debris and on the ashes around and 
under partly burned stumps and logs. Any factor which changes 
the conditions in a forest is likely to have a bearing on the welfare 
of at !east sorne of the fungi living there. If a wood lot is heavily 
pastured and much of the humus destroyed, a distinct change in the 
fungous flora will be noted. 

It is common knowledge that many species of fl.eshy fungi are 
regularly found in the vicinity of certain species of trees. Boletus 
americanus, for instance, is to be expected under white pine. Many 
cases such ·as this can be explained on the basis of a peculiar rela
tionship between fungus and tree. The roots of most seed plants 
terminate in numerous very fine branches or rootlets, and it is these 
which carry on the function of absorbing water and mineral nu
trients from the soil. They are, of course, in a very favorable posi
tion to come in contact with hyphae of the mycelia of many fungi. 
Very likely because of this close proximity of rootlets and fungous 
hyphae, hyphae of sorne species of fungi, because of sorne stimula
tion as a result of chemical compounds present in the rootlets, in
vade the latter. However, because of sorne condition not too well 
understood, the invasion by the fungus is met with sorne resistance 
on the part of the tree, and the roots of the tree are not parasitized 
as one might expect. Instead a relationship is established in which 
the invading fungus is limited almost entirely to the rootlets of the 
tree. Depending on the combination of fungus and tree involved, 
the mycelium of the fungus may either spread within the rootlet 
causing the latter to appear more or less gnarled or contorted, or it 
may become wrapped closely around the exterior causing the rootlet 
to appear enlarged and covered with numerous threads or hairs 
(which are not to be confused with the normal root-hairs charac
teristic of healthy rootlets). These combinations of fungous 
mycelium and tree rootlet have been termed mycorrhiza. 

As one might expect, they have been classified according to 
whether the mycelium is primarily within the rootlet or whether it 
is on the outside. Those in which it is within the rootlet are termed 
endotrophic mycorrhiza and those with mycelium primarily on the 
outside, ectotrophic mycorrhiza. It has long been a subject of dis
cussion among scientists as to whether this relationship of higher 
plant to fungus was mutually beneficiai or detrimental to one or the 
other. In the case of many plants with endotrophic mycorrhiza, 
such as orchids, it is clearly established that the higher plant is 
benefited by the relationship. It is also obvious that the fungus is 
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benefited because it continues to live and invade new rootlets or 
bulbs as they are formed. The term symbiosis is generally used to 
express this relationship. However, when one approaches a discus
sion of this subject as it applies to fungi and higher plants, severa! 
factors must be kept in mind. First, one cannat attribute a pur
pose to either the fungus or the orchid. In other words it is not 
truly a cooperative arrangement. Perhaps it is most accurately 
characterized as a competitive relationship which is balanced in 
such a way that neither participant can destroy the other, and one 
from which both receive benefits. In sorne orchids the relationship 
has developed to a point where the orchid is dependent on the fungus 
for certain chemical compounds, and, lacking its fungus symbiont, 
cannat produce fl.owers or seeds. Most ectotrophic mycorrhiza are 
also considered to be somewhat beneficiai to the plant on which they 
occur, but the fungus causing them has been regarded by sorne 
investigators merely as a mild parasite. In sorne instances, how
ever, seedling trees appear to have been clearly benefited by the 
relationship, and other seedlings lacking mycorrhiza have been ob
served to grow much more slowly than expected. This has been 
most noticeable in seedling trees grown out of their natural range. 
Poor growth of conifer seedlings on prairie soil, for instance, has 
been attributed to the lack of mycorrhiza-forming fungi. 

Forest pathologists are vitally interested in another phase of 
fungous activity. At the beginning of our discussion of saprophytic 
fungi we started with a tree which had been blown down in a storm 
and th us killed. W e shall now consider a phase of fun gous activity 
which could easily have been a contributing factor in the death of 
the tree. First, it should be recalled that the wood of a large forest 
tree is composed of two types, one called heartwood, and one sap
wood. The sapwood usually occupies a relatively thin peripheral 
layer beneath the bark and is typically pale in color. It contains 
the living cells of the tree trunk. The heartwood is darker in color, 
and, as the term implies, it makes up the main portion of the bole. 
The wood which is sapwood one season will be changed to heart
wood in a few years so that one should not regard the terms as 
applying to a static condition as far as the living tree is concerned. 
The cells of the heartwood of a live tree are dead or nearly so, and 
this of course is the essential difference between the two types. 
From the standpoint of infection by a fungus this creates an inter
esting situation. If, during a storm, a branch is broken from a 
healthy oak, and spores of a fungus such as Fomes Everhartii come 
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to rest and germinate on the heartwood exposed in the scar, is the 
resulting invasion a parasitic or saprophytic act? The question 
might be argued either way. As the mycelium of the Fomes digests 
the heartwood of the oak, the latter is said to rot and the tree to 
have a heart rot. If this process continues for a long time the tree 
trunk becomes nothing but a hollow shell, and is consequently 
weakened and more 'likely to be blown over in a wind storm. The 
presence of a heart rot in an advanced stage also represents a great 
commercial loss, since the tree is' no longer valuable for lumber, 
and can be used only for :firewood or some other use which does not 
bring a maximum return commercially. In very advanced st ages of 
heart rot, the adjacent sap wood may also be attacked to some ex
tent in which case there is no question but that the fungus is para
sitic. This naturally hastens the destruction of the tree. The 
damage to forests by fungi causing heart rot may reach considerable 
proportions particularly on sites relatively unfavorable to the spe
cies of tree involved. 

Fungi may cause economie loss and annay people in many other 
ways than the one discussed above. Some fungi, such as the para
sites of crop plants, cause tremendous damage and have long been 
studied for the purpose of limiting or preventing their attacks. 
Most gardeners have come in contact with various of these pests in 
their gard ens. Some species like M arasmius oreades are merely a 
nuisance because they occur on lawns, cause very uneven growth 
of the grass and thereby spoil the appearance of the lawn. From 
the discussion so far, one might conclude that fungi are parasitic 
only on the green plants, but this is not true. Some gill fungi are 
parasitic on other gill fungi. W e have illustrated one of these on 
Reel Il , No. 71, Asterophora lycoperdoides. Some Ascomycetes are 
parasitic on Basidiomycetes, as are also a few Phycomycetes. Some 
species of Cordyceps, for instance, are parasitic on certain sub
teranean fungi known as tubers (also belonging to the Ascomycetes). 
The fruiting bodies of the parasite project above the ground with 
the result that the host is most easily found by simply locating the 
carpophores of the parasite and then digging. The uninitiated col
lector is likely to pull up the parasite carelessly without realizing 
what it is, and thus overlook the host and completely miss the con
nection between the two. 

There are many interesting aspects in regard to the living habits 
of strictly saprophytic fungi. Certain •species, among them bath 
Ascomycetes and Basidiomycetes, are invariably found on the dung 
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of animais, and it has been shown that the spores of sorne of these 
will not germinate unless they have passed through the digestive 
tract of an animal or received equivalent treatment in the labora
tory. Certain fungi, and again these are not limited to one partic
ular group, characteristically appear within a season or two after 
an area has been burned over. They fruit among the ashes and piles 
of charred debris. Such species have been known to appear in great 
quantities after a fire in regions where the records show that they 
have not been reported previously. Many species, however, are not 
restricted as regards habitat, but do show certain definite charac
teristics in that regard. Sorne puffballs and sorne gill fungi, for 
instance, are nearly always found on very thin sandy soi!, so thin 
that one wonders where the fungus finds enough organic material 
to nourish it. Sorne are found only in meadows, pastures or open 
waste land. The native form of Agaricus campestris is such a 
fungus, but when grown commercially in mushroom bouses, the best 
medium (food material) found for it to date is properly composted 
horse manure with considerable straw in it. Growing mushrooms 
commercially is now a large industry and one requiring considerable 
skill. 

In contrast to the fungi with very restricted habitats, there are 
many which appear in almost any habitat except deserts or those 
dominated by standing water. Laccaria l,accata is an example. It 
can be found high in the mountains as weU as at sea leve!, and is 
at home in ali the forest types in this country and Canada which I 
have visited. The great majority of saprophytic species fall some
where between the two extremes. There is considerable difference 
between the fungous flora of hardwood and conifer forests, and 
specialists have at times tried to use this difference as an aid in 
recognizing species which were very similar in ot her respects. In 
the United States and Canada where such large stands of mixed 
conifers and hardwoods occur, this difference can be used at times 
to sorne advantage but one must be very careful in making observa
tions. I have found Mycena purpureofusca Pk., a fungus typical of 
conifer forests, growing in a dense stand of beech in southern Michi
gan. Exhaustive search revealed that the fruiting bodies were 
springing from buried and very decayed hemlock or pine knots . 
Further search revealed the very decayed remnants of stumps of a 
conifer, probably hemlock or pine, near by. There were no living 
pine or hemlock trees other than ornamental plantings within a 
radius of t en miles. 



THE FRUITING HABIT S OF 
FLESHY FUNGI 

Although it is true that fleshy fungi are most abundant and con
spicuous during the late summer and early fall, it does not follow 
that that period is the only one deserving the collector's attention. 
Many very interesting fungi fruit in the spring and early summer 
as well if there is ample rainfall. Fungi in this respect may be 
compared to seed plants. In both groups one finds species which 
produce their fruits very early or very late in the season, but the 
majority produce them during the late summer or early fall, and 
bence this period has generally become recognized as harvest time. 
One must not forget, when he is collecting fleshy fungi, that he is 
collecting the fruiting stage of the plant. As a constant reminder 
of this the term fruiting body has been used very frequently when 
referring to the structure familiarly known as the mushroom or 
toadstool. 

It is common knowledge that fruit trees, for instance, are likely 
to produce heavily sorne years but not others. The failure of a 
peach or apple crop one year usually means a good crop the next. 
Conversely, a bumper crop one year usually means a smaller crop 
the following season. In a general way the same holds true for 
mushrooms but, if anything, they are more sensitive to their environ
ment, and consequently the variation in the production of fruiting 
bodies from season to season is more noticeable. When one realizes 
the nature of the objects he is collecting, it is easier for him to 
understand the sporadic manner in which they often appear. 

Again, if one remembers that the carpophore is a fruiting body, 
it becomes obvious at once that before the plant can fruit it must 
have enough food stored to produce the carpophore and the countless 
numbers of spores. This in turn means that the mycelium of the 
fungus must live and grow in a particular place for sorne time in 
order to build up the required reserves. For instance, if an aspen is 
broken by the wind during a September storm, one would not expect 
carpophores of P~eurotus ostreatus on. it that fall. The mycelium 
first must become established in the broken trunk. If this happens 
soon after the tree falls, and conditions favor the growth of the 

19 



20 MUSHROOMS IN THEIR N ATURAL HABITATS 

mycelium, fruiting bodies can be expected the following spring or 
fall because by that time the fungus bas manufactured a quantity 
of food out of the wood of the aspen. Sorne humus-dwelling fungi 
may live for years in the soi! and gradually build up a large re
serve of food materials. When this reserve is large enough and a 
season favorable for the fruiting of this species occurs, the plant 
produces great numbers of fruiting bodies and one finding it that 
season might characterize it as the most abundant mushroom in the 
woods. It appears that sorne such fungi so completely exhaust their 
food reserves that they do not appear again for a number of years 
and bence are termed sporadic in their fruiting habits. To sorne 
extent at !east each species bas its own optimum set of fruiting con
ditions. Sorne, as is weil known, will produce a number of crops 
before the mycelium becomes exhausted. Agaricus campestris is an 
example of this type. Commercial growers make good use of this 
characteristic. 

It is also frequently assumed that, because the spores of fungi 
are produced in such large numbers and are so readily dispersed by 
the wind, that ail favorable habitats have been invaded by the spe
cies adapted to them, and that if one looks in the right habitat at 
the right time, he will find the fruiting bodies of the fungus he is 
seeking. This point of view is based somewhat on the assumption 
that conditions in nature are static and that habitats do not change 
markedly in a few years even if undisturbed. This is by no means 
true, as ail biologists know. Rather, the picture is one of constant 
change, and the fungous flora of a site passes through many distinct 
phases. Thus, when one fails to find a species in the ideal habitat 
for it under ideal fruiting conditions, it may be because the fungus 
bas not yet invaded the habitat or that it bas invaded and exhausted 
it and consequently disappeared. This is one way in which the 
element of chance is introduced into your search. This second factor 
may be described as the invasion factor. 

We have already qualified many statements with the words "if 
weather conditions are favorable". During the war many people 
had the meaning of the phrase forcibly brought home to them as a 
result of their attempts to grow victory gardens, and it is, of course, 
an old story to farmers. Adverse weather conditions can ruin the 
crop of wild mushrooms just as easily as a crop of grain or garden 
vegetables. However, conditions that are not favorable to the 
farmer may be very favorable for the fungi. Moisture and temp
erature are the two most obvious factors which influence the fruiting 
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of :fleshy fungi, but even now we have very little exact information 
on the requirements for optimum fruiting of wild species. Adequate 
moisture is a prime necessity, but precipitation beyond a certain 
point appears to be detrimental to fruiting. However, in the central 
and eastern United States lack of precipitation is nearly always the 
limiting factor. As it does for all other plants, temperature plays 
an important role in the fruiting of fungi. If grown under carefully 
controlled laboratory conditions, each species tested might be found 
to vary slightly from all others in the temperature requirements for 
fruiting. The majority, those for instance which fruit in the fall, 
would very likely have optimum fruiting temperatures falling within 
the range of variation of the climate for that particular region at 
that time of year. It is also probable, though I know of no experi
mental evidence to support it, that the temperature requirements of 
a widely distributed agaric such as Laccaria laccata would be found 
to be different for different strains of the species gathered from such 
diverse habitats as a sphagnum bog on Mt. Baker, Washington, and 
an oak woods in southern Michigan. It is obvious from the fact 
that certain species fruit year after year under quite varied condi
tions of temperature and moisture that their requirements in either 
category are not restricted to narrow limits. From this it might be 
inferred that the rare or infrequently collected species have very 
rigid requirements, and in sorne this is undoubtedly true. How
ever, many other factors may also operate to place a species in the 
rare category. As yet scarcely a beginning has been made in the 
analysis of the conditions governing fruiting of such fungi. When 
considering the effect of moisture and temperature on the fruiting 
of a species, these factors must be considered not only as of the time 
the carpophores appear or ,should appear, but also the sequence of 
weather-events preceding that time muet be taken into account. If 
vegetative growth has been retarded by unfavorable conditions prior 
to fruiting time, few if any carpophores may develop simply because 
of lack of food, or only a very few may appear and the manner of 
their production may be quite atypical. For example, normally 
cespitose species may produce groups of only two or three aborted 
fruiting bodies. When one considers this aspect of the subject one 
will not be surprised at the rigid sequence of climatic controls ad
hered to by expert mushroom growers. W e must consider moisture 
and temperature, then, not only at the time of fruiting, but also 
over the period of vegetative growth of the plant. 

Light is another environmental factor which influences the fruit-
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ing of fungi. Sorne light is required by most species, but their re
quirements in this respect are not strict. A few fungi will fruit in 
total darkness. Bright sunlight does not always have an inhibiting 
effect, but in many cases brings about changes in coloration of the 
pilei and stipes. It is likely to inhibit development because of its 
drying effect . Most habitats in the field and forest have enough 
light at the ground level to enable a large number of fungi to fruit. 
It is only occasionally that Jack of light seems to be a possible limit
ing factor, as for instance in sorne dense stands of second growth 
hard maple or in areas such as the western tdopes of the Olympie 
Mountains in Washington where the vegetation is extremely dense. 

Still another factor to be considered when hunting for mushrooms 
is concerned with the life cycle of the fungi in question. If a group 
of spores of a given species germinate in a very favorable location 
and establish a mycelium, the latter will continue to grow (vege
tate) almost indefinitely if the moisture and temperature conditions 
are optimum and the supply of food material for the fungus is inex
haustible. However, this condition is never encountered in nature. 
Either the changing seasons or limitations in the supply of food 
soon check vegetative growth. If a very favorable period for vege
tative growth occurs during the spring and early summer, the hot 
dry weather of late summer will cause the plant to stop growing 
(become dormant) . Then, when the cooler weather and rains come 
in the fall, the plant responds by growing again, and at this time, if 
adequate stored food is available, it will produce fruiting bodies. 
This factor may be designated as release from dormancy, and from 
observations in the fi eld, appears to be very important. In the 
western United States, where a dry summer is regularly followed by 
a warm wet fall, fieshy fungi fruit more prolifically and more 
regularly than in any other region in which I have collected. With
out question this is caused in a large measure by the relatively rigid 
weather pattern to which the fungi have become adapted. In moun
t ainous areas where the winters are severe, fungi often fruit abund
antly in the spring and summer in the area relatively near melting 
snow banks, apparently as a result of being released from the dor
mant period imposed by the cold weather. In relatively dry moun
tains sorne of the fruiting may be caused by the moisture from the 
melting snow. In the Olympie Mountains of Washingkm, however, 
where I have observed the vernal fruiting of agarics, ample rainfall 
at al! elevations ruled this out as a limiting factor. 
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There is a popular impression that mushrooms spring up over 
night. Although the fruiting bodies do expand rapidly, it takes 
many of the fl.eshy forms a week or two. to reach full size after the 
buttons are formed. Consequently, one does not expect to fi nd many 
edible species the day after a severe dry spell is broken. It takes 
sorne time for the mycelium to become active and the buttons to 
form, and then a week or two for the buttons to expand. In nature, 
however, moisture conditions vary greatly from place to place even 
in the driest years with the result that the appearance of fl.eshy fungi 
in a region such as southern Michigan is seldom in rigid conformity 
with the above mentioned cycle. In permanently moist humus, 
such as that along the edge of a bog, there may be enough moisture 
to cause the buttons to form even before the dry spell is broken. 
When the rains come these buttons may be already partly expanded 
under the fallen leaves, and push up into the open within a day or 
two. Sorne agarics, such as species of Marasmius, have fruiting 
bodies which curl up and become very inconspicuous during dry 
weather. When a rain or a period of very high humidity cornes, 
they absorb moisture, expand, and begin to produce spores. Such 
fruiting bodies really do give the effect of ,springing up over night, 
but it is only an illusion, they were there all the time. However, 
there are a few species in which the fruiting bodies expand during 
the night and disappear by morning. These are the smaller Coprini. 
This rapid disappearance is caused by the peculiar ability of the 
pilei of Coprini to digest themselves as saon as the spores are dis
charged. 

With these general considerations governing the fruiting of mush
rooms in mind, and with the information given for the individual 
species in the paragraph on habit and habitat in the following text, 
one can begin to collect fleshy fungi by searching for certain species. 
A few additional suggestions may be found practical, however, for 
those planning to study the flora of their particular locality. The 
richness of the fungous flora of a locality varies with the richness 
of the flora in the other major groups of plants. Thus the first 
principle to follow is to collect in all the different plant associations 
present in your locality. It is true that certain species, such as 
Laccaria laccata, may be found in aU of them, but you will soon 
find others which appear only in certain associations. One should 
note the variation shown by such cosmopolitan species as Laccaria 
laccata in material from different habitats. If a sphagnum bog or 
bogs are present in your locality, careful collecting should be clone 
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in them during late May to late June and again during both mid
summer and fall. Many fungi are characteristic of sphagnum bogs 
and are seldom encountered in other habitats. In addition, many of 
the common species from surrounding upland areas will fruit in 
them or around their edges during seasons which are otherwise too 
dry for fleshy fungi. The novice seeking only edible species, how
ever, is not encouraged to collect in such places. The flora he en
counters will be confusing, and a rather large number of dangerous 
species are likely to be among those present. This is also true of 
other habitats, of course, but the edible and poisonous species found 
in them are Jess likely to be confused with each other. For hobby
ists whether they be artists, photographers or nature lovers, a 
sphagnum bog is a spot of never-ending interest. However, one 
must not expect to find the bog he is studying full of fungi each 
time he visits it. In a local bog near Ann Arbor fungi have fre
quently been very rare when ali the conditions for fruiting appeared 
to be excellent, and then under apparently unfavorable conditions 
they came out in great abundance. 

Although sphagnum bogs and their borders are one of the most 
favorable habitats for fleshy fungi, springy areas in which the 
ground is always saturated usually do not produce abundantly. The 
best place to search in such areas is along their edges. If the area 
is weil drained but wet for relatively long periods of time, however, 
as in sorne seepage areas in mountainous regions, one can expect 
an abundance of fleshy fungi. The species occurring in such places 
will more than likely be those characteristic of the surrounding 
areas rather than any peculiar to wet locations. 

Forest types, of course, are of grea test importance, and one should 
not fail to collect in ali of those in his locality. A birch-hemlock 
forest will have many species not found in a beech-maple stand, and 
pine forests are characterized by a flora of fleshy fungi ali their own. 
In fact, one should take pains to search around each species of 
conifer since sorne fungi are found exclusively around larch, sorne 
around spruce, and sorne around pine. In ali types of forest a dif
ferent series of species is found on decaying wood and on humus. 
A few fungi are partial to the decaying cones of various conifers. 
Also one must often search for fungi on wood at other times than 
for those on humus. In southern Michigan many of the lignicolous 
species fruit in the spring, a time when relatively few fleshy agarics 
can be found on humus. According to my experience, fleshy fungi 
are rare on beds of conifer needles in our pine forests during mid-
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summer, but, as soon as the nights become cool and the fall rains 
come, they appear in great quantities. 

In the thin oak and oak-hickory woods of southern Michigan, 
sorne very desirable esculents are abundant during wet midsummer 
weather as well as in the fall. In the beech and beech-maple for
ests, on the ether hand, I have invariably had poor collecting dur
ing July and early August. In southern Michigan the best collecting 
in elm and soft maple swamps has consistently been in the fall, 
usually around the middle of September. If graves of aspen or 
white birch are present in one's locality, he should search for fungi 
in them during the spring, summer and fall whenever conditions are 
favorable. In general, I have observed more species of fungi inhabit
ing the wood of oak and hemlock than of ether trees. Cedar is noted 
for its resistance to the attack of fungi. In southern Michigan at 
!east, the fruiting bodies of species of Crepidotus are more fre
quently found on basswood logs and debris than are those of ether 
agarics. In the forests where the vegetation is very dense one fre
quently finds more fungi along trails and old logging roads than 
on the undisturbed forest floor. 

In mountainous areas su ch as the Adirondack Mountains of New 
York one can find good collecting both on the mountain sides and 
in the ravines and stream valleys because of the accumulation of 
humus and favorable moisture conditions. In the Rocky Mountains, 
however, favorable habitats are rouch less numerous and the col
lecting correspondingly more difficult. In these mountains one 
should pay particular attention to seepage areas, any place where 
there is an accumulation of humus and particularly such areas 
when they are relatively close to melting snow banks. Occasionally 
one finds sorne fruiting bodies of fleshy fungi which have pushed up 
through the snow. One should search carefully along stream banks 
and under ail the species of shrubs along or near the banks. 

Although the effect of altitude has a pronounced influence on 
temperature and precipitation, there is usually a vernal and 
autumnal fruiting period. The higher the elevation, of course, the 
more the two periods intergrade. I have never encountered good 
collecting above timberline, although occasional agarics do occm 
there. In the mountains of the Pacifie Coast states one encounters 
conditions more comparable to those found in the Adirondacks; 
there is a greater accumulation of humus and more moisture present 
in it from seepage. Because of the mild climate and prolonged fall , 
winter, and spring rainy season, fleshy fungi find ideal conditions 
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there and usually fruit in great profusion during the wet fall season. 
High in the mountains where the ground is moist even during the 
summer, sorne fleshy fungi can be found at that time as well. The 
forests of alder, maple, and cottonwood in the river valleys of this 
region yield many species not found in the conifer forests on the 
steep mountain slopes and ridges. As one goes south into southern 
Oregon and northern California the season is later; instead of start
ing in the early part of September collecting may not be good before 
the first of November. In southern California the fleshy fungi fruit 
during the winter rainy season. In southern Oregon and northern 
California one finds a very complex agaric flora, associated with the 
large number of species of both broad-leaved trees and conifers. It 
is one which is as yet very incompletely known. 

In order to help the novice make a satisfactory start in the study 
of fleshy fungi, the following lists of species have been given to be 
used as an introduction. These are the fungi he should search for 
first. He will be able to recognize sorne at a glanee, but sorne will 
require more careful study. The most rapid and satisfactory prog
ress will be made by those who study the easy ones with the same 
care they give to those which are more difficult. The lists represent 
a selection made from the species included in this work and do not 
include all the edible or all the poisonous species which probably 
occur in the region specified. 

EDIBLE SPECIES OF NORTHEASTERN AND CENTRAL U. S. 

MoRCHELLA SEMILIBERA-Early in May (7th-18th in southern 
Michigan) or occasionally in April. In open oak woods on 
either high ground or around the edges of wet depressions or 
swampy areas. 

MoRCHELLA ESCULENTA-From about the middle to the end of May, 
occasionally earlier during warm weather in March or April. 
In old archards, oak, maple, or beech woods or along the edges 
of bogs. Sometimes occurring under conifers in the pine re
gions. 

CoPRINUS MICACEUs-Late May through June and again in the fall . 
Usually clustered around old stumps of broad leaved trees. 
Very common along streets and parkings in cities and towns 
where shade trees have been damaged or eut down and the 
stumps or sorne of the roots left in the ground. 
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PsATHYRELLA CANDOLLEANA-June. Also rather common around the 
stumps of broad leaved trees, or where shade trees have been 
removed and sorne roots left in the ground. 

AGARrcus RoDMANr-June, and again in the fall . Often on hard, 
packed soil in school yards or along the parking of city streets. 
Sometimes under hedges. 

PLEUROTUS SAPIDUs-May and June, and again in the fall . Usually 
on trunks of dead aspen or willow. Frequent. 

HYDNUM REPANDUM-Late summer and fall. Common on humus 
during most seasons in both conifer and hardwood forests. 

MARASMIUS OREADEs--Spring and fall, in grassy areas such as pas
tures, old fields, lawns etc. Sometimes in conifer plantations. 

CANTHARELLUS cmARrus-Mid-July to mid-August or later. In 
open grassy oak woods in southern Michigan, under conifers 
farther north. 

LACTARIUS DELICIOsus-Late summer and fall in bogs and wet areas 
under conifers. 

LACTARIUS VOLEMUs-Mid-July to the end of August depending on 
the season. In woods of oak, beech and maple. 

CALVATIA GIGANTEA--September. Low woods of elm and ash and 
often along drainage ditches through such areas. 

AGARrcus CAMPESTRrs--September. Pastures or old meadows and 
sometimes around abandoned farm buildings. This supposed 
common species is rare during many seasons in southern 
Michigan. 

CoPRINUS COMATus--September and October. Along the parking in 
city streets, along roads on the shoulders, or in pastures. 

ARMILLARIA MELLEA-Late summer and fall, usually cespitose 
around oak stumps or dead or dying trees. 

NAEMATOLOMA SUBLATERITIUM--September to October. Clustered 
around old oak stumps. 

PoLYPORUS sur.PHUREus-In the late summer or faU typically on or 
around oak. 

POISONOUS SPECIES OF NORTHEASTERN AND CENTRAL U. S. 

HELVELLA ESCULENTA and HELVELLA INFULA-March to April or 
May for the former, ,summer and fall for the latter (rarely in 
early spring). In the pine country H. esculenta is apparently 
quite common during certain seasons. These species may not 
be poisonous to very many people but should not be eaten by 
beginners. 
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AMANITA MUSCARIA-Late May and June and again in September 
or October. Under aspen or various conifers. In the central 
and eastern states the caps vary from bright yellow to reddish 
orange but are not 8carlet. 

AMANITA COTHURNATA-July and August. Often abundant in open 
oak woods in company with Lactarius volemus. 

AMANITA VERNA-July to September. The two-spored form is corn-' 
mon in southern Michigan in oak or beech-maple forests. The 
four-spored form is common in the white birch-aspen country 
farther north. 

AMANITA SPRETA-July-September. Thin oak woods on sandy soil. 
Often just along the edge of the woods on barren soil. 

CLITOCYBE ILLUDENS-Late July to October. Clustered around oak 
stumps. Often very abundant. 

HYGROPHORUS coNrcus-July to October. Single or scattered in 
woods of various types. Also in pastures and waste land. 

LACTARIUS TRIVIALIS-July to September. Open oak woods. Corn
mon and frequently found along with Cantharellus cibarius and 
Lactarius volemus. 

LACTARIUS VELLEREus-August-September. On humus in either 
hardwoods or mixed conifer and hardwood forests. 

RussULA FOETENs-July to September. Common in open oak 
graves but also found in various types of hardwood and conifer 
forests. 

STROPHARIA CORONILLA-Late summer or fall. On grassy ground 
in open woods or pastures. 

NAEMATOLOMA FASCICULARE-September to November. Usually on 
decaying conifer wood and hence more common northward. 

EDIBLE SPECIES OF THE ROCKY MOUNTAIN STATES 

MoRCHELLA ESCULENTA-Spring and early summer, depending on 
altitude and latitude. Under cottonwood, aider or conifers. 

HYDNUM REPANDUM-Summer and fall. Under conifers on humus. 
Common. 

LACTARIUS DELicrosus-Late summer and fall in moist areas under 
conifers. 

HYGROPHORUS CHRYSODON-Summer and fall. Under conifers. 
Often abundant after the first frosts. 

LENTINUS LEPIDEUS-Spring and summer. On decaying conifer 
wood. Not edible if old or tough. 
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PLEUROTUS sAPmus-Spring, summer or fall. On wood of cotton
wood alder willow, etc. Sometimes frequent late in the 

' ' fall on the poplars growing in irrigated sections. 
PHOLIOTA SQUARROSA-Late summer and fall. On wood of both 

conifers and hardwoods. 
CoRTINARIUS CINNAMOMEus---Summer and fall, under conifers. The 

reaction of the flesh in KOH (bright red to purplish) will dis
tinguish this species from any Inocybe which might possibly 
be confused with it. 

AGARICus SYLVICOLA---Spring, summer or fall, but most abundant in 
the fall. Usually under conifers. 

AGARICUS CAMPESTRis---Spring and fall. Southern Rocky Moun
tains, common at times in pastures or on the open range. A. 
solidipes and A. campestris are indistinguishable in the field 
and both are edible. 

CoPRINUS MICACEus---Spring, summer and fall . Around the stumps 
of hardwoods such as alder, cottonwood, etc. Most abundant 
in cities around damaged shade trees or stumps. 

CoPRINUS coMATUs-Late summer and fall. Around old farm 
buildings, in pastures and along the shoulders of oiled roads. 

CoRTINARIUS VIOLACEus-Late summer and fall in conifer forests 
near very rotton wood. 

PSATHYRELLA CANDOLLEANA---8pring, summer and fall, but most 
abundant in the ,spring. Around stumps and debris of alder, 
cottonwood, etc. 

CANTHARELLUS CLAVATUs-Late summer and fall. Under conifers 
on humus. 

CANTHARELLUS CIBARIUS---Summer and fall. Under conifers on 
humus. 

POISONOUS SPECIES OF THE ROCKY MOUNTAIN STATES 

H ELVEJLLA ESCULENTA and H ELVELLA INFULA---8pring, summer and 
fall. Both occur in the region. They may not be poisonous to 
all people but as a safety measure they should not be eaten. 
Both grow under conifers, and H. injula may grow on decaying 
wood as well. 

AMANITA MUSCARIA--Spring, summer and fall. On humus under 
aspen and conifers. The bright red form occurs here. 

H YGROPHORUS CONICus--Summer and fa ll. On humus under hard
woods or conifers as well as in pastures. 
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NAEMATOLOMA FASCICULARE--Spring, summer or fall. On decaying 
wood of hardwoods and conifers. Common at !east in the 
northern part of the region. 

STROPHARIA coRONILLA-Late summer and fall. On the ground in 
open woods and pastures. 

LACTARIUS TRIVIALrs-Summer and fall . Kauffman reported it as 
frequent in low forests. 

RussULA FOETENS-Summer and fall. On humus under conifers and 
hard woods. 

TRICHOLOMA VACCINUM-Fall. On humus under conifers. "Su
spected." 

HEBELOMA CRUSTULINIFORME-8ummer and fall. On humus under 
conifers. 

PANAEOLUS CAMPANULATUS-Spring, summer or fall. On dung of 
domestic animais or on heavily manured soil. 

EDIBLE SPECIES OF THE PACIFIC COAST STATES 

MoRCHELLA ESCULENTA-Spring, (April to end of June). On soil 
and humus in the river valleys and hardwood forests as weil as 
along mountain trails under conifers. 

HYDNUM REPANDUM-Most abundant during the fall rainy season. 
On humus in a variety of habitats but particularly under 
conifers. 

PoLYPORUS SULPHUREUs-Late summer and fall. Most abundant on 
decaying hemlock and cedar stubs and stumps. Not good when 
old. 

CANTHARELLUS CIBARIUs-Summer and fall. On humus under 
conifers. 

CANTHARELLUS CLAVATUS-During the fall rainy season, usually 
rather late. On humus under conifers. 

HYGROPHORUS CHRYSODON-Fall rainy season. Occasionally in the 
spring. On humus under conifers. 

HYGROPHORUS CAMAROPHYLLUS-Late fall . On humus under conifers 
in the mountains. 

MARASMIUS OREADEs-Spring and fall. In pastures, waste land and 
on lawns. Common. 

BoLETUS EDULIS-Fall, often common under conifers at elevations of 
2500 to 5000 ft. 

BoLETUS MIRABILis-Fall, common on or near wood of conifers, espe
cially hemlock. It is often found along very rotten logs. 
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LACTARIUS DELICIOSUS and L. SANGUIFLUUS-Late summer and fall in 
swamps and bogs and on humus in drier locations; un der 

conifers. 
CoLLYBIA DRYOPHILA-Spring and fall. Particularly abundant under 

aider where chips and sawdust have been allowed to accumu
late. 

PLEUROTUS SAPmus-Spring and fall. On decaying logs of aider, 
cottonwood, willow and maple. 

ARMILLARIA PONDEROSA-Fall. Under pine and Douglas fir either in 
the mountains or at sea leve!, particularly in the pine covered 
sand dunes near the ocean. 

PHOLIOTA SQUARROSO-ADIPOSA-F all, typically gregarious to ubces
pitose on hardwood stubs, stumps, logs, etc. Common. 

PHOLIOTA AURIVELLA-Fall, typically cespitose on decaying wood of 
hardwood, especially alder. 

CoRTINARIUS viOLACEus-Fall, in virgin conifer forests, often near 
very rotten wood. 

CoRTINARIUS CINNAMOMEus-Fall. On humus under conifers. Be 
sure to check the reaction with KOH in order not to confuse it 
with species of Inocybe. 

AoARICUS CAMPESTRis-Fall, rarely in t he ·spring. In pastures and 
grassy areas. Common. 

PsATHYRELLA CANDOLLEANA-Most abundant in the spring. On or 
around the remnants of alder and cottonwood logs or stumps. 

CoPRINUS MICACEus-Spring and fall. Around old logs and stumps 
of al der and other hard woods. Very common. 

CoPRINUS COMATus-Fall. Most abundant a long the shoulders of 
oiled highways but also in pastures and on waste ground. 

POISONOUS SPECIES OF THE PACIFie COAST STATES 

HELVELLA ESCULENTA and H. INFULA-Spring and fall. On soil and 
humus, often along trails or roads through the woods. As a 
safety measure I recommend that no species of H elvella be 
eaten. A number of species are very common. 

CANTHARELLUS FLüccos s-Abundant during the fall season. On 
humus under conifers. Not poisonous to all people. 

RussuLA FOETANs-Fall. On humus under conifers. 
AMANITA PANTHERINA-Spring and fall . On humus under conifers. 

This apparentLy is the most poisonous species in the region and 
the one causing most cases of poisoning in the area about Puget 
Sound. 
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AMANITA MUSCARIA-Spring and fall . Most abundant in the fall. 
On humus and in pastures, particularly around isolated spruce 
trees near the seashore. 

LEPIOTA CLYPEOLARIA-Common in the fall on humus under coni
fers. For safety's sake it should be regarded as dangerous. 

HEBELOMA CRUSTULINIFORME--Very abundant in the faJJ . On 
humus under conifers. 

NAEMATOLOMA FASCICULARE-Spring and faJJ. Very abundant on 
old logs and stumps of conifers and hardwoods. 

PANAEOLUS CAMPANULATUS-Common in the spring and faJJ. On 
dung of domestic animais and on heavily fertilized soil. 

INOCYBE SPECIES-Common in the spring and fall. Ali types of 
habitats but rare! y on wood. Not a li are poisonous, but only 
a specialist can identify them. 



HOW TO COLLECT MUSHROOMS AND 
PREPARE SPECIMENS 

CoLLECTING FOR HERBARIUM SPECIMENS AND T AKING NOTES 

If we approach the subject of collecting mushrooms from the 
standpoint of the amateur, it is obvious that the first question to 
be considered is not how to collect fieshy fungi for the table, but how 
to collect them for the purpose of identification. The equipment for 
this is not at al1 elaborate. First, one needs a large market basket 
with a strong handle. After considerable experience with different 
types of baskets I prefer one without a caver. A cover with holes 
in it, as recommended by sorne writers, is no protection during sud
den rain storms. A cover which is solid offers more protection 
against the weather, and in sorne regions and for certain purposes 
is desirable but not necessary, since one only rarely collects under 
extremely unfavorable conditions. The objections to the cover are 
that it is a nuisance if one finds many specimens; it soon becomes 
damaged or broken from continued use, and usually warps. In ad
dition, collections are always found which do not fit the basket, with 
the result that a cover does not serve its intended purpose. D elicate 
fungi can be readily protected by being placed in empty tin cans of 
two to four quart capacity. It is convenient to have one fairly large 
can without a cover as well as two smaller ones of different sizes 
with covers. 

In addition to a market basket fitted out with three empty cans, 
I always carry a hunting knife, a pencil, a pad of note paper and 
a roll or folder of waxed paper of a rather heavy grade. If habitat 
photographs are desired the proper equipment for this type of work 
should also be included. The miniature cameras with a minimum 
amount of accessory equipment are most satisfactory. One other 
item, namely a magnetic compass, might be added for those who 
find it difficult to keep their directions in the woods. An ordinary 
canvas hunting coat with the usual large game pockets is very con
venient but not a necessity. The large folders containing sheets of 
waxed paper or the rolls can be carried conveniently in its pockets. 
The waxed paper can be eut into sheets of different sizes and each 
size carried in a separate pocket. The rest of one's attire shouldi be 
appropriate to the needs of his particular region. 

33 
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Thus equipped, one is ready to start collecting. If a certain spe
cies is desired, search for it in the appropriate habitat at the right 
time of year. As soon as a fruiting body is found you will be 
tempted to reach down and pick it up. In many instances this is 
the wrong thing to do. Instead, take your knife and dig it out, mak
ing sure that you get any underground parts. As one gains experi
ence, he soon learns which genera are likely to be characterized by 
such parts, and that species of Russula for instance, do not need to 
be dug with the same care as species of Collybia or Amanita. In 
light soil the pseudorhiza of a rooting fungus such as Collybia radi
cata can be obtained by grasping the stipe at the ground line and 
pulling gently but steadily. It is not necessary to get all of a 
pseudorhiza, but just enough to positively demonstrate its presence. 
Always take an ample number of fruiting bodies in all stages of de
velopment if such are available. In this connection the greatest 
difficulty which is likely to be encountered results from finding scat
tered fruiting bodies within a radius of a few yards which all look 
more or less alike, and of not being able to be sure that they belong 
to one instead of to several species. The beginner is warned not to 
make large collections of fruiting bodies under such circumstances, 
but rather to limit himself to taking a few and wrapping each one 
separately. The utmost care should be taken to avoid mixed col
lections. As the persistent collector will eventually learn, the spe
cies in sorne genera may be indistinguishable in the field but have 
very different microscopie characters. The genera Inocybe and 
Mycena are notable in this respect. When large clusters of fruiting 
bodies are found, or large numbers of similar carpophores are found 
in a restricted area, it can be reasonably assumed that they ail be
long ta one species. When such groups are encountered one should 
collect ample material taking care to include carpophores in all 
stages of development. I often take a whole market basket full of 
fruiting bodies for study if there are that many available. 

If the carpophores are very small (with caps 5-15 mm.) and 
delicate, they should be removed by taking a small piece of the sub
stratum with each cluster or single fruiting body. Wrap the collec
tion carefully in waxed paper so that the pilei are not crushed, and 
place the package in a covered can. My usual procedure is to lay 
such material fiat on a quarter of one of the standard large-size 
sheets of waxed paper, roll the sheet up rouch as you would a cigar
ette and twist bath ends tight to prevent loss of moisture. The 
carpophores are thus enclosed in a narrow tube with their stipes 
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parallel to its length. The diameter of the tube must be varied to 
accommodate the pileus without damaging it. Sometimes it is a 
good idea to wrap small clusters from a large collection separately 
and then wrap the severa! packages into one large package. This 
will be especially desirable if one plans to photograph the material 
later. Slender specimens should be wrapped so that they can be 
placed in a can in an upright or inverted position . Again, if one 
plans to photograph them, the specimens should be inverted since 
this prevents the pilei from becoming oriented for spore discharge. 
Fruiting bodies of gill fungi will continue to expand after being col
lected and there is a strong tendency for the cap to become oriented 
to a vertical position. Thus, if the stipe is not standing perfectly 
upright in the can, the cap will adjust itself and then be lopsided 
when removed and the stipe stood in an upright position. This is 
prevented by inverting the carpophores in the can. Only relatively 
small fruiting bodies or those not characterized by delicate scales on 
the cap can be treated in this manner. The larger fruiting bodies, 
with the exception of species of Amanita and Amanitopsis, do not 
change rapidly and one does not have to be particularly careful of 
how they are oriented in the basket. Always place the heaviest 
material in the bottom of the basket unless it possesses sorne charac
ter such as delicate scales on the cap which makes a different ar
rangement necessary. It is not necessary to put moss or other moist 
debris in the bottom of the basket or to caver the day's collections 
with fern froncis when returning home. These precautions are de
signed to hold moisture around the specimens, but actually only 
serve to litter up the basket. Delicate species should be placed in 
covered cans as previously pointed out. This is ample protection 
in addition to wrapping them in waxed paper. 

Perhaps the most important item in the entire procedure of col
lecting gill fungi is making a spore print. This should be done in 
the laboratory for the delicate or small forms, but for a large num
ber of agarics, those with pilei 3.5 cm. or more broad, this can be 
started in the field at the time the collection is made. When you 
have removed a group of fruiting bodies from the substratum, eut 
off one freshly matured cap in such a way that it will! rest fiat on a 
piece of paper with the gills dawn. This means that for sorne species 
with decurrent gills the part of the gills decurrent on the stipe will 
also be eut away. Place the cap, gills dawn, on a sheet of white 
notepaper, wrap the whole in waxed paper, and place it in the pack
age with the other fruiting bodies in such a way that the cap is in 
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its natural upright position. By the time you reach home and 
unwrap the package for study, you will have a good spore deposit 
and can proceed immediately to identify the collection. Nothing 
i·s more irritating than to start to work 'on a collection only to find 
that, just as one gets well started, he must stop and wait a half hour 
to an hour or so in order to get the color of the spore deposit. I 
have found it convenient to carry squares of thin white cardboard 
in the field for spore deposits rather than use note paper, but this 
is not necessary. N ever use black paper for ,spore deposits. Even 
in white spored species one can always ascertain whether or not he 
has a deposit on white paper if he views the paper at an acute angle. 
If the spores are only slightly colored, they are likely to appear 
white on black paper. 

When the basket is full or specimens of five to ten species have 
been found, it is time to return home to study them. I have found 
that the most efficient routine is to collect in the morning, study the 
collections in the afternoon, and photograph in the evening. The 
taking of habitat photographs of course requires an exception to 
this routine. Many will find it inconvenient for one reason or an
other to follow such a schedule. If the specimens must be kept for 
a short time, such as over night, before they are studied, keep them 
in a cool place, but do not freeze them. A refrigerator is good if 
available, or a cool basement or shed. However, considerable grief 
is always encountered by those who do this. Insect larvae (worms) 
usually ruin the collections or they decay. One might inadvertently 
try to keep a large Coprinus overnight and find only an unsightly 
mess the next morning as a reward for his effort. It is much wiser 
to collect fewer specimens and study them the same day than to 
bring in baskets full and eventually discard them. 

The minimum requirements for a laboratory and equipment are 
a room, a stack of 4 X 6 inch cards of good quality for note-taking, 
an empty 'shoe box in which to file them, a pen, a bottle of ink, a 
hand lens or reading glass, a stack of slips of typing paper about 
2 X 4 inches, a note book for recording the seriai numbers of the 
collections, a fairly large table and a drier. If one has a microscope, 
he should also have the usual accessories such as slides, cover glasses, 
forceps, scalpel, razor for sectioning, etc. If one enjoys painting 
and wishes to sketch and paint fungi, he will need additional equip
ment for that purpose. Krieger (1935) recommends a room with 
a northern exposure, a table large enough to hold a drawing board, 
paint box, necessary books and a microscope, and a rough table in 
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addition on which one may spread out his collections. H e also 
recommends the use of a camera lucida of t he hinged, not pivot, type 
for sketching by those who find it difficult to make free hand 
sketches. A camera which uses 35 mm. film or one taking film 
packs is a very valuable aid. However, it should always be remem
bered that one's equipment should be designed to suit his purpose, 
and, if he finds his purpose in studying fungi has changed after a 
few years experience, he will of necessity change his equipment. 
The latter is only la means to an end and should be so regarded at 
all times. The minimum requirements as given above are intended 
to serve those who are taking up the study üf fungi for the first 
time. It is important that they keep an herbarium of the species 
they have identified in order that they can compare the different col
lections they have identified of any one species, and in order that 
they may bcome familiar with the changes which occur in the fruit
ing bodies as a result of their being dried. 

Those just beginning to study fungi and who are interested in 
learning the edible species which can be recognized easily, should 
approach the problem as recommended previously in the introduc
tion. The manner of actually making and handling the collections 
however, will not differ greatly depending on the amount of one's 
experience. As ,soon as the material has been brought in it should 
be placed in a relatively 1cool place, such as a shed or basement. 
Take out only those which you intend to study immediately. If 
the basket is heavily loaded, the packages of specimens ought to be 
removed and laid out separately but not unwrapped. The following 
order for studying material is recommended : First all species of 
Coprinus, the smallest first. Second, all small delicate :fleshy fungi 
such as species of Mycena, Omphalia, Conocybe, Galerina, Psathy
rella etc. Third, all species of Boleti. The :flesh of these is very 
soft and readily riddled by larvae so that one should not try to keep 
them overnight. Fourth, all viscid fungi, particularly those with 
both a viscid stipe and cap. Fifth, all other :fleshy forms, and last, 
the tough to leathery or woody species. If these do dry out some
what, they can be revived. Œ'he beginner should simply pick out 
the most fragile and delicate material and work on it first . If photo
graphs of the specimens are desired, the Coprini should be taken 
even before the notes are made. The other delicate species can be 
photographed as saon as one has finished taking notes on them, 
and the others which are not delicate can wait until evening if ar
rangements are such that artificial light can be used. 
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The first step in the study of a collection is the making of detailed 
observations on the salient features of the fruiting bodies. For this 
one needs the 4!! X 6" card upon which to record the notes. The 
first heading on the card should be for the color of the spore deposit. 
It will very likely fall into one of the following categories: white, 
cream-color, yellow, pale tan, yellow-brown to rusty brown, pinkish, 
sordid vinaceous, purple-brown to grayish brown or black. If the 
spore deposit is white to cream-color or yellow one should scrape off 
sorne spores from the deposit and mount them in chloral hydrate
iodine solution (place the spores on a glass slide and add a drop or 
two of the solution) . This should be done after the spores have been 
allowed to air dry about ten to twenty minutes. The result should 
be recorded within fifteen minutes after starting the test. Place the 
glass over a white sheet of paper and note whether the spores in the 
solution have a gray, violaceous or blackish violet color. This will 
be visible as the dominant color in the drop of mounting medium. 
Spores which react by giving one of the above mentioned colors are 
termed amyloid. If no color reaction takes places or a dominant 
yellow cast is observed, they are nonamyloid. Sorne difficulty will 
be encountered when studying Lepiotae because their spores are 
often pseudo-amyloid (falsely amyloid) and give a reddish to dark 
brown or purple-brown reaction which might be confused with a 
true amyloid reaction when observations are made on masses of 
spores from a deposit. The solution recommended for the iodine 
test is made up by using potassium iodide 1.5 grams, iodine 0.5 
grams, distilled water 20.0 grams, chloral hydrate 20 grams. If pos
sible it should be kept in a glass-stoppered bottle. The reaction of 
the spores in iodine can also be observed under a microscope, and is 
most reliable on spores which have been dried out very thoroughly 
and remoistened. 

After recording the color of the spore deposit and the iodine reac
tion of the spores if they are white to yellow, the details of the car
pophore should be studied and notes taken on the macroscopic 
characters. A very convenient method is to record this data in the 
form of a description patterned after the first paragraph in the 
following technical descriptions. Such a procedure will familiarize 
one with the technical descriptions by enabling him to compare his 
with mine. At first he will find his own rather sketchy, but this is 
to be expected since his will represent notes from only single collec
tions. It is most important to record any data which will not be 
obtainable from the dried specimen. Taste, odor, color when young 
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and old of ali parts, color changes when eut or bruised, (if none re
cord that also), size of cap and stipe, attachment of gills and their 
spacing and width, should ali be recorded from fresh material. Type 
and remains of veil remuants should be given particular emphasis 
if they are superficial and bence easily destroyed. If the specimens 
are photographed, such details as are shown in the picture need not 
be recorded. It may seem a waste of time to record descriptive data 
for the common species. It ,should be remembered, however, that 
this is the most effective way of assuring that the individual will 
scrutinize each character closely and study it separately. In addi
tion, as more collections of the same species are brought in on fu
ture occasions, he will be able to more effectively compare them with 
his first collections. Even a collector with a good memory should 
not place too much reliance upon it in work such as this. Finally, 
one never knows at the time he is making the detailed study of a 
collection whether he can identify it to his satisfaction or not, and 
if not, he may wish to send it to a specialist in which case the notes 
are essential. 

When the notes are finished the collection should be labeled. The 
2!! X 4" slips of typing paper are for this purpose. In the upper 
left band corner enter the seriai number of the collection. There 
are various ways of numbering collections, but the simplest and 
most convenient way is to start with one and continue consecutively. 
It is weil to keep a record of the numbers in a note book. Such a 
book will prove of great value if one makes a hobby of studying 
mushrooms. In this book, after the number, place the name of the 
fungus if you know it, or simply state the group to which it belongs . 
un til su ch time as the identification bas been made. N ext list the 
place and date of collection and whether a photograph was taken. 
Returning now to the field label, after the seriai number give the 
name of the fungus or the group to which it belongs, the habitat in 
which it was found, the place and date of the collection, the col
lector, and last the name of the one who identifies it. Habitat data 
should be given in sorne detail. Indicate whether the fruiting bodies 
were on wood or humus, if on wood what kind and in what condition. 
It is weil to include a piece in the package if there is any doubt of 
its identity. If on humus name the kinds of plants in the immediate 
vicinity and whether the forest is of hardwoods, a mixed forest or 
ali conifers. If possible, name the kinds of trees, such as pine, 
spruce, balsam or hemlock if conifers, and beech, maple, elm, birch, 
etc., if hardwoods. Also, and this is important, do not clean up the 
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specimen by removing all the debris from around the stipe. Such 
debris often gives a clue to other plants in the habitat than those 
mentioned by the collector on the label. Location is best given by 
mentioning the county, and the nearest town or large body of water. 
Do not place descriptive data on a field label. It is worth consider
able effort to keep all such data in one file. When the field label is 
complete fold the spore print into a small packet with the spores 
on the inside and enter the seriai number of the collection in the 
upper left hand corner of the packet and place it with the collection. 
Never fix the spores to the paper by spraying them with shellac or 
sorne other adhesive. It is important to be able to scrape spores 
from the deposit in order to study them under the microscope. This 
cannat be done satisfactorily if the spores have been coated with a 
foreign substance. 

If photographs are desired they must be taken before the speci
mens are dried. Photographs ct:tn be taken on 35 mm. or larger film, 
but should always be enlarged to natural size when printed so that 
ali images are comparable as to size and stature at a glanee. A 
variety of cameras can be used, and portrait attachments are often 
satisfactory for cameras without bellows extensions. For ordinary 
black and white photographs I have used film packs because one 
can take a large number of pictures in a short time and develop 
them later at his convenience. By having one film pack loaded with 
orthochromatic and one with panchromatic film, and by using a 
white cardboard or a black velvet background, very effective por
traits of mushrooms can be taken with very little time and effort. 
A good exposure meter is essential. One must learn which color 
combinations will photograph best on a given type of film against 
a particular background in order to obtain the very best results. 
The specialist, however, identifying material sent in to him, is often 
very grateful for even a poor photograph. 

After the collection has been studied, labeled, and photographed, 
it is ready to go on the drier. It should be emphasized here that the 
only really satisfactory manner of preserving fieshy fungi for future 
reference is by drying them. Preservation in liquid is never satis
factory. In the matter of saving specimens, American mycologists 
have always been prominent. The collection of Dr. C. H. Peck, for 
many years State Botanist of New York, is one outstanding example 
of a famous American collection. Any drying apparatus one wishes 
to construct should be built around two principles: First, good circu
lation of air around and among the fruiting bodies, and second, a 
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steady source of heat. The first condition can be met by making 
a set of screens to suit one's needs. If one does not plan to dry 
large quantities of material, a set of small screens is sufficient. A 
single large screen is not recommended unless one plans to do his 
drying over a fairly large wood or coal stave. This method of dry
ing is very wasteful of heat but give::> good results. A set of small 
screens arranged one above the other serves very well for the needs 
of the average collector. The screens themselves should be larger 
than the source of heat which in my set is a hot-plate, and the frame 
in which they rest should be surrounded by a canvas treated so that 
it is fire resistant. The lowest screen should be far enough above 
the source of heat so that the wire becomes quite warm but not too 
hot to touch. The dimensions of the apparatus I use are as follows: 
The frame is 30 inches high. The screens are 12.5 X 14 inches and 
of l inch mesh. The hot-plate is 8 X 9 inches and 5 in:ches high. It 
is wired for three heats, and is regularly operated on medium. It is 
designed to use standard alternating current of 110 volts. Each 
collector should work ·out his own versio~ of a drier to suit his cir
cumstances. Place the coHections, each with its field label, on the 
drier. Spore prints do not need to be dried. If at all possible, dry 
more than a single fruiting body of each collection studied, and I 
might add that it is wise to dry more specimens than you think you 
should. N ev er place sheets of paper under the specimens sin ce this 
prevents proper circulation of air. Overholts devised a system of 
tying each collection in a cheese-cloth bag. This works very well 
for the tough to woody fungi, and for many fleshy forms. It has 
the distinct advantage of keeping the material of each collection 
separate and allows full use of ali drying space. If the bags of fungi 
are piled too high or packed too closely on the drier, however, circu
lation is impeded and inferior results on watery fungi will be ob
tained. In addition, the cheese elath will become firmly attached 
to the viscid portions of a carpophore. 

The best source of heat for drying fungi is an electric hot-plate or 
battery of lamps. These give a dry steady heat that is easily regu
lated. According to my experience a wood or coal stave is next 
best, but wasteful. It also heats up the building, and if one is col
lecting in the late summer, this is a decided drawback. Gasoline 
stoves of the camp-cook type have been found to be bath safe and 
satisfactory, but there is more danger of overheating the specimens. 
However, they are part of my regular equipment when electricity 
is not ·available. Such stoves, as well as lanterns, require more atten-
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tion. If one uses them, he should arrange his schedule so that they 
can be kept burning all night if necessary. The objections to such 
a schedule and to having the fires burning all night are obvious. If 
the heat is turned off, partly dried specimens become soggy, discolor 
markedly, and the tissues tend to collapse thus making the speci
mens inferior materia~ for future reference. 

When the specimens are dry they will be very brittle and must 
be handled carefully. If they are allowed to stand for twenty-four 
hours in a fairly moist atmosphere they will absorb moisture and 
become pliant. I usually accomplish this by merely placing the 
box full of collections out on the porch overnight. When pliant they 
can be fitted better into packets or boxes for permanent storage. 
The field label should of course be placed with the collection when 
it is taken from the drier, and I usually staple or pin the spore print 
to the field label at that time. The best system for storing collec
tions permanently is to place them in cardboard boxes of varying 
sizes depending on the size of the collection. One can usually ob
tain such boxes from those discarded by sorne local drug store, or 
one can have them made to his own specifications by companies 
which make paper boxes. One also needs a large box of standard 
dimensions in which to pack the smaller specimen boxes. The only 
objection to an herbaruim housed in this manner is that it is bulky. 
However, it does allow the material to be handled without damage, 
and this cannat be said of the other methods in common use. Sorne 
people place the collections in paper packets and glue the latter on 
large sheets Qf mounting paper 11.5 X 16.5 inches. These are then 
kept in large folders and filed in a case. The dried fruiting bodies, 
of course, soon become brittle after being stored, and every time the 
folder is removed from the shelf sorne damage to the material occurs. 
Sorne prefer merely to file the paper packets in sorne such container 
as an old shoe box. This is to be preferred to gluing them on sheets 
of mounting paper because the specimens will not be damaged so 
much as a result of being handled, but a packet can never give the 
protection offered by a box. When the specimens have become 
pliant, and you are ready to place them in containers for permanent 
storage, do not press them out flat in a plant press as you would 
fl.owering plants. This often collapses the tissues and obscures im
portant taxonomie details. 

Specimens prepared along these !ines will always be useful to 
the collector for future reference and they will also be valuable 
scientific records. In order to insure them against insect damage 
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one should go through his collections each spring and fall and add 
a few crystals of paradichlorobenzene to each box or packet. This 
will kill all insects present and keep out new intruders for sorne time 
to come. The beat of drying kills all the insects originally on or in 
the fruiting bodies at the time of collection, so that for a short time 
the specimens are safe. Small beetles will soon find and destroy a 
collection, however, if the additional safeguards mentioned above 
are not taken. In many large herbaria the specimens are fumigated 
before filing and then napthalene flakes, the chief ingredient of moth 
halls, are added. The latter volatilize more slowly than the paradi
chlorobenzene crystals, and though not an insecticide, they do act as 
a good repellant. However, never mix both chemicals in a packet 
with the idea of accomplishing two purposes at once. When to
gether the two liquefy at room temperatures and leave sordid stains 
on the specimens and packets. Sorne of the insecticides developed 
during the war are likely to further simplify the task of keeping 
insects out of collections. 

CoLLECTING MusHROOMs FOR usE As Foon 

After one has learned to recognize a species by the process of 
having collected and identified it severa! times, and when he feels 
confident that he will not mistake it for a poisonous fungus, he can 
proceed to gather it for the table. This is a rouch simpler process 
than collecting for identification because he now knows the plant 
for which he seeks. When it is found, check each carpophore for 
the important characters, eut away the stipe if the button is partly 
expanded and place the cap in one of the cans. If a fungus like 
Boletus edulis is being collected, the stipe of the unexpanded button 
stage is as good to eat as the cap and should be saved. In this case 
do not eut off the stipe but take the whole button home. If the 
fungus is a gill mushroom, the stipe is likely to be tougher than the 
cap and most people will want to discard it. It is also a good idea 
to eut each cap in half to see if it is wormy. This can be checked 
quickly by merely observing whether or not any small pinholes are 
present in the flesh. Such holes are made by worms (the larval 
stages of beetles and flies) and caps containing such holes should 
be discarded. 

I prefer to keep each edible species separate when collecting. 
They do not all cook equally well in the same length of time so that 
to have each species at its best it is desirable to start out by cooking 
each separately. In addition, if only a single species is present in 
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each lot, one is much more likely to notice the presence of a stray 
cap of sorne other species which may have become included uninten
tionally, and which might possibly be poisonous. There is no harm 
in mixing species of similar texture which cook in the same length 
of time. Those which are firm and fleshy, such as Agaricus Rad
mani or A . campestris can be collected any time during the day, and 
will keep well in a refrigerator over night. However, species of 
Coprinus should always be cooked the day they are collected. It is 
best to gather them relatively close to mealtime unless only the 
small unopened buttons are taken. The safest rule to follow in re
gard to keeping fresh mushrooms is that the more delicate the flesh, 
the poorer they keep. If one wishes to dry mushrooms for winter 
use they should be dried in the same manner as material for her
barium specimens but only the parts one desires to use should be 
included. In boletes with very thick fleshy stipes, it will probably 
be found desirable to slice the stems into a number of pieces in arder 
to prevent the tissue from becoming watery at any stage. 



PARTS AND CHARACTERISTICS OF THE MUSH
ROOM FRUITING BODY WHICH CAN BE 

STUDIED WITHOUT A MICROSCOPE 

As already pointed out, in order for species of fungi to move 
from place to place, the mycelium must produce spores. These 
structures perform the same function for the fungus that the seed 
performs for the seed plant. Both 'spores and seeds serve to dis
tribute the particular species over the earth and to multiply the 
number of plants representing it. In other words, they spread as 
well as increase the population of that species. Fungi have devel
oped various structures to facilita te the production and ' liberation 
of their spores, and these are the ones which we commonly call 
fruiting bodies. The mùshroom you buy in the store is a fruiting 
body just as is the large woody bracket-shaped structure you com
monly find on old stumps and logs and on the white under-surface 
of which many people delight in drawing pictures. The fruiting 
bodies or carpophores as they are often called, vary greatly in form 
depending on the group to which the species belongs. They have 
certain definite characteristics, however, and these are given great 
importance in our system of classification. Since this work deals 
primarily with gill fungi (mushrooms), let us consider in sorne de
tail the parts of a typical carpophore of a member of this group. 

On Reel 15, No. 102, are pictured fruiting bodies of Armillaria 
mellea. These consist of a stalk with an umbrella-like expansion 
at the top. The latter is called a cap (technical term, pileus). The 
thin plates of tissue which radiate from the apex of the stalk and 
extend along the underside of the cap to its margin are termed gills 
(technical term, lamellae). It is the presence of these gills which 
give the name gill fungi to this group. The spores are borne on 
the faces of these gills and are produced on small clavate cells, the 
basidia, which are arranged in a palisade called the hymenium (Fig. 
4, c). This palisade is formed by the countless numbers of basidia 
and covers the entire face of the gill. The line of demarkation be
tween the cap and the gills is shown in the photograph on the sec
tioned fruiting body. The stalk itself is often referred to as the stem 
although of course it is not a true stem. The technical term for it 
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is stipe. The pileus, lamellae and stipe, then, are the three parts 
most readily observed in the illustration. In sorne gill fungi the 
fruiting body is considerably modified in form. In Crepidotus, Reel 
23, No. 158, the carpophores either entirely Jack a stipe or show only 
the rudiments of one. The same condition is often found in Pleu
rotus as weil as in sorne other genera. In sorne very minute agarics, 
of which we have no photographs, the gills are greatly reduced and, 
if present, appear only as slight folds near the stipe. The shape of 
the pileus is not particularly variable, but does become quite modi
fied in species without stipes. It might be mentioned as a curiosity 
th at the mycelia of certain species su ch as M arasmius androsaceus 
often produce large numbers of stipes on which pilei never form. 
These of course are abnormal. The presence of gills, as previously 
stated, is a very important character and the one giving the corn
mon name to this group, but not ali gill fungi have gills. Species in 
which they are lacking are to be regarded as extreme and isolated 
cases in which one must use correlated characters to assign the 
fungus to its proper place in our system of classification. 

Let us now consider briefly carpophores of species in sorne of the 
groups closely related to the gill fungi. On Reel 5, No. 34, is illus
trated a fungus with the underside of the cap bearing a definite 
layer of tubes. A very large group of fungi is characterized by the 
presence of tubes instead of gills on the underside of the cap, and, 
as in the gill fungi, sorne have stipes and sorne do not. In this 
group the hymenium lines the inner surface of the tubes. The fleshy 
stipitate forms like those shown in Reel 5, Nos. 31-35, are grouped in 
one family, the Boletaceae, whereas the types shown in Reel 5, Nos. 
29-30, are in another family, the Polyporaceae. A fungus belonging 
to a third family is illustrated on Reel 6, No. 40. Here both a cap 
and a stipe are present but teeth instead of either tubes or gills are 
found on the under side of the cap. This family is termed the 
Hydnaceae. The basidia cover the surface of the teeth. Still 
another large group of fungi is characterized by the under surface 
of the cap (the hymenium) being smooth, this group is known as 
the Thelephoraceae. Fruiting bodies like those shown on Reel 3, 
No. 21, in which the hymenium is also smooth, are known as the 
coral fungi or Clavariaceae. In ali these families the spores are 
borne on basidia and forcibly discharged when mature. In the 
group designated as the Gasteromycetes (stomach fungi or puffballs 
as they are more commonly known), the spores are borne on ba
sidia, but are not forcibly discharged at maturity. The members 
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of this group show much .more diversity of form than those of the 
other families, but in general are not brightly colored. 

The hypha is not only the fundamental unit of the mycelium, but 
also that of the carpophore. In the production of the latter, how
ever, the hyphae become grouped into distinct tissues, and often be
come modified beyond easy recognition. In the tissue of the pileus, 
for inst ance, the cells may become very short and greatly inflated 
so that no semblance of a threadlike form remains. The different 
ways in which groups of hyphae are organized or arranged in the 
construction of the fruiting body are now regarded as important 
taxonomie characters and are discussed further in the chapter on 
microscopie details. 

Although the method by which Ascomycetes produce their spores 
is very different from that found in the Basidiomycetes , the same 
terms are applied to the fruiting bodies whenever they are appro
priate. Thus the stem of a eup fungus is called a stipe, and in such 
genera as Morchella, Helvella, etc., the differentiated head is called 
a pileus. The layer of asci is called the hymenium (Fig. 11, a). 
Although the spores of gill fungi are discharged forcibly from the 
basidia, and the spores from an ascus are also forcibly discharged, 
the mechanisms employed in each case are very different. The 
ascospores are more or less squirted out of the ascus as a result of 
pressure developed within it, and are shot for a considerable distance 
and with such force that a hissing noise is audible in at least sorne 
species at t he t ime of discharge. A distinct cloud of spores can 
often be seen in a good discharge, see Reel 1, No. 2. 

The mechanism by which the spores are discharged from a 
basidium is still somewhat of a mystery to scientists. Situated as 
it is on the end of a very fine projection, the basidiospore is in 
almost the worst possible position to be forcibly discharged, and 
yet it is shot off far enough beyond the basidia to allow it to fall 
free of t he hymenium and be caught by the air currents and carried 
away to sorne new location. 

MACROSCOPIC CHARACTERS OF MUSHROOMS 

Since the characteristics of the mycelium of various species of 
fungi are monotonously similar, the few which are somewhat dis
tinctive will be discussed first. The profuse development of a fine 
white mycelium by sorne species of Leucopaxillus through the area 
on which the fruiting bodies are produced is characteristic to sorne 
degree but not infallible. In other mushrooms, such as Cortinarius 
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rubripes Kauffman, the hyphae are a brilliant red and this is some
what distinctive since in most agarics the mycelium is white. The 
mycelia of sorne fungi, including ArmiUaria mellea, possess the 
ability to give off a weak phosphorescent glow and hence shine in 
the dark producing a weird effect. At night, if one rips off the bark 
from a stump in which A. meUea is living, flashing areas may be 
seen where the hyphae are exposed. This glow is often referred to 
as " fox-fire." Whenever one sees a rotting log in the woods on 
which a mushroom is fruiting, and he finds ropelike strands extend
ing from the carpophores to remote parts of the log, he may rest 
assured that the mycelium of the fungus extends throughout the 
log. The long ropelike strands are termed rhizomorphs, and are 
formed by aggregations of hyphae. They serve in part as conduct
ing tissues to bring food stuffs from the more remote actively grow
ing portions to the carpophore. 

The various parts of the fruiting body, their peculiar features, 
and the terms which are used in the technical descriptions to de
scribe them are of primary importance to the novice in learning to 
know the fungi. The terms can all be found in the glossary, but 
sorne additional detail appears desirable here. Referring back to 
the illustration of A. meUea, Reel 15, No. 102, note the white band 
of tissue near the apex of the stipe in the older fruiting bodies, and 
how in the younger ones shown at the left, this tissue at first extends 
from the margin of the cap to the stipe thus completely covering 
the gills. As the cap extends, this tissue, which does not expand at 
the same rate as the pileus, is broken, and the remnants of it are 
left, in this case, on the upper part of the stipe as a ring. In sorne 
species the veil fragments adhere to the margin of the cap. The 
technical term applied to the ring of veil tissue left on the stipe is 
annulus and the presence of a ring or annulus is an important diag
nostic character which was given great emphasis in the Friesian 
classification. However, it is now recognized that in many cases 
the presence or absence of a veil is a more important character than 
the form the remnants assume after the veil is ruptured. Note, 
particularly in the younger specimens, how sorne of the veil tissue 
is distributed over the part of the stipe below the ring. This is the 
condition referred to in the technical descriptions as " white floccose 
below the annulus," and it simply means that patches of white veil
tissue are scattered over the lower part of the stipe in a haphazard 
manner. Since these are not firmly attached they soon weather 
away or the tissue collapses due to drying out, and finally the lower 
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part of the stipe becomes nearly smooth. This is shown on the older 
fruiting bodies. Sometimes even the annulus may disappear much 
to the consternation of those who desire taxonomie characters to be 
fixed and invariable. A. meUea, then, is characterized by usually 
having an annulus on the stipe. The presence of an annulus is one 
of the diagnostic characters of Armillaria. 

A second character to be observed in connection with the stipe is 
the presence or absence of a volva. In most mushroom books this 
is described as a eup which surrounds or contains the base of the 
stipe. At least the eup is often all that is left of the volva. This 
structure is absent in Armillaria, but is shown on Reel19, Nos. 127-
128, of Amanita ca~yptraderma and A. verna. Here the volva can 
be seen as a membranous cuplike structure containing the base of 
the stipe. This, in A. verna, is the " death eup," so-called because 
this species is deadly poisonous. In such edible species as A. 
ca~ytraderma, however, it is quite inappropriate to call it a " death 
eup." Actually the eup or volva is the remains of a veil, in this 
case a universal veil. It is so named because it at first completely 
surrounds or envelopes the young fruiting body. This is in contrast 
to the situation as described for Armillaria meUea. The veil which 
extends from the cap margin to the stipe in that species is known 
as the partial veil. One of the features of Amanita is that bath a 
partia~ and a universal veil are present, and thus the species are 
characterized by the presence of bath an annulus and a volva. 
However, the texture of the volva varies greatly, and the ease with 
which the remains can be detected when the specimens are collected 
is directly correlated with it. The membranous type shown here 
for A. verna is usually considered typical. The membranous veil is 
tough enough so that as the cap enlarges and breaks it, it merely 
splits into two or more lobes leaving a well formed free-margined 
eup at the base of the stipe and no remuants on the pileus. In A. 
caLyptroderma a true eup is formed but the veil breaks in such a 
way asto leave one large patch on the cap, Reel19, No. 127. In the 
second type of universal veil the tissue is fragile and as the pileus 
expands the veil breaks in a circumscissile manner along the cap's 
margin. This leaves all the veil tissue which originally covered the 
pileus adhering to its surface, and as further expansion of the cap 
takes place these veil remnants become broken up into small warts 
and are distributed over the cap as is shown in Reel19, No. 133, for 
A. muscaria. In the latter species the universal veil remuants left 
around the base of the stipe are intergrown with, and hence not 
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clearly distinct from, the tissue of the stipe itself. Consequently 
the collector may be led to believe the collection is not an Amanita 
even though all other characters check. There are usually one to 
severa! zones of this tissue visible around the apex of the bulb in 
A . muscaria and these, technically, are the volva or all that can be 
seen of it. In other species, such as A. cothurnata, the volva is 
intergrown with the stipe but has a distinct upper margin in the 
form of a collar or roll, as is shawn in Reel 19, No. 130. If one 
recognizes these manifestations of the universal veil, he is not likely 
to err in deciding whether a volva is present or absent. However, 
there is still another type, and it can cause considerable difficulty be
cause in it the tissue is both very fragile and also free from the base 
of the stipe. As a result, the telltale pieces of it are more likely to 
remain adhering to the soil than to the base of the stem when a 
specimen is collected. A. rubescens, Reel 20, No. 136, shows this 
type. The reasons for the differences in texture of the universal veil 
are anatomical. In sorne genera, such as Lepiota, the universal and 
partial veils become grown together, and in sorne, such as Volvaria 
and Vaginata, a partial veil is lacking or so thin that al! remnants 
of it are soon obliterated. 

The presence or absence of an annulus and volva are important 
characters in the recognition of genera in the Friesian classification. 
There are other characters of the stipe which are important in the 
recognition of species within the various genera. In sorne the stem 
is solid and in sorne hollow. In others it is stuffed with a loose pith 
and soon becomes hollow. Sorne species have a persistent pith. 
Remains of the pith can be seen in the sectioned fruiting body of 
A. mellea. The surface of the stipe may be pruinose, smooth, 
fibrillose, scaly, or pubescent. In sorne it is slimy or viscid (sticky) 
and there again, the viscidity may be caused by the rernains of a 
gelatinous veil or no veil may be present; the viscidity then being 
caused by the gelatinization of the outer cortex of the stipe or of 
hyphae projecting from it. Species with smooth stipes usually 
show sorne pruinosity near the apex. A pruinose surface is one 
which appears as though it were covered by haar-frost or very fine 
granules see, Reel 30, No. 204 (the stipe). This appearance is 
caused by small cells of various shapes which are delicate and soon 
collapse. These are discussed in more detail under the heading of 
microscopie characters. There are all intergradations between the 
condition described as pruinose and that described as pubescent, but 
the chief difference is that in the latter the cells are long enough to 
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appear as distinct filaments under a hand lens. Sorne species with 
normally smooth stipes develop pubescence in wet weather. Ap
pressed fibrils on the stipe are usually but not always the remains of 
a t hin veil. These normally give a dry appearance to the surface. 
Scaly stems are usually found in species with rather weil developed 
veils, but occasionally the cortex of the stems may break up into 
scales. One thus must observe immature fruiting bodies before 
definitely considering the scales on a stipe to be the remnants of a 
veil. 

The color and color changes of the stipe are also important and 
should be noted. In A. mellea and Galerina rubiginosa (Reel 22, 
No. 54), for instance, there is a decided tendency for the color of 
the stem to become blackish brown at least toward the base in age. 
The photograph, to sorne extent, shows this change from young to 
mature caps. The distinction emphasized in most books on mush
rooms between " fleshy " and " cartilaginous " stipes is not as im
portant as previously supposed. In general, those species with thin 
stems show a tendency to be cartilaginous whereas the others are 
typically fleshy. Intergradations are so numerous that I prefer to 
place relatively little emphasis on the character. Sorne stipes are 
bristle-like, i.e., very stiff, rigid, and hairlike. There is also consid
erable variation in shape, ·although three general types are readily 
observed. In the first the stem is equal in diameter or nearly so 
throughout its length. This is the condition shown in A. mellea. 
In the second it is distinctly bulbous (Reel17, No. 116), and in the 
last it t apers downward to a point and the point may be prolonged 
into a rootlike process technically termed a pseudorhiza since it is 
not a true root, see Collybia radicata, Reel 13, No. 89. One must 
expect considerable variation in the shape of the stipe-particularly 
in species in which it is bulbous. The bulb may be very large in 
young fruiting bodies and nearly absent in mature ones. In sorne 
groups the bulb is characteristically saucer-shaped or at least fur
nished with a sharp flaring margin, and is then described as "mar
ginate" (Reel 24, No. 163). Sorne species have a milky juice or 
latex, and a drop or more of this will be exuded when the stipe is 
eut or broken. Such a latex and its color as well as color changes 
which occur when it is exposed to the air are important details to 
note. These briefly are the important characters which one should 
observe in connect ion with the stipe. The terms mentioned here 
will be encountered over and over again in the technical descriptions. 

The terms used to describe the gills are nearly ali relative so 
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it is necessary to define them here by reference to the photographs. 
The spacing of the gills is a secondary character of sorne importance. 
The terms used to describe spacing are crowded, close, subdistant, 
and distant. The gills of A. mellea, Reel15, No. 102, are close. In 
Lactarius hygrophoroides they are distant (Reel 9, No. 63). Sub
distant is a term which can be rather broadly interpreted as any 
condition between distant and close. Typically distant gills vary 
to subdistant and typically close gills may appear subdistant in 
large, old fruiting bodies. Crowded is used to describe gills so close 
that the spaces between them are not readily distinct, see Reel 16 
No. 106. The term lamellulae (little lamellae) is applied to the gills 
which do not reach the stipe. A series of them is present near the 
cap margin of most species, but in others there may be several series 
or tiers. To ascertain the number of series present start with two 
adjacent gills which are attached to the stipe and trace them back 
toward the cap margin. Between them in an average mushroom, 
such as A. mellea, one will find a short gill ending about half way to 
the stipe, and if each pair of gills is observed, it will be found that 
between most pairs a short gill (lamellula) is found projecting from 
one third to one half the distance to the stipe. These constitute the 
first series. The second series consists of shorter lamellulae spaced 
between the lamellulae of the first series and the adjacent complete 
gills. These are readily seen in the photograph of A. mellea. The 
degree to which the lamellulae develop, of course, has an important 
bearing on the spacing of the gills. It should be noted that consid
erable latitude must be allowed in describing the number of series 
present, and in sorne species the lamellulae are so spaced that it is 
impossible to classify them as to series. 

The manner in which the gills are at.tached to the stipe is a rather 
important character, but it also must be interpreted with consider
able latitude. The term adnate is applied to gills attached in the 
manner shown in the photograph of A. mellea. The term simply 
means that the gills are more or less squarely attached to the stipe. 
When the gills extend down the stipe as is shown in Reel33, No. 225, 
of Clitocybe avellaneialba they are described as decurrent. Various 
degrees of attachment between these two types are referred to as 
broadly adnate if the gills are widest at the stipe but not decurrent 
down it, and arcuate if slightly curved up and away from the stipe 
as in the young stages of X. campanella (Reel13, No. 86). In many 
species the gills may appear adnate before the cap expands but de
current after the margin of the pileus has become uplifted or fully 
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expanded. In sorne in which the caps remain conie the gills are 
adnate but have a slight hook-like tooth extending down the stipe 
a very short distance. This condition is frequently encountered in 
M ycena. In su ch genera as Tricha loma and C ortinarius the gills 
are typically adnate at first but soon become notched, i.e., appear 
as though a small wedge-shaped portion of the gill had been eut out 
at the point where the gill is attached to the stipe. This is the con
dition described by the term sinuate (Reel17, No. 117). In sorne it 
appears as though a rather wide rectangular block of gill tissue was 
eut out next to the stipe. This condition is described as adnexed. 
There is a great deal of intergradation between the conditions ex
pressed by these terms. In many species the gills may be squarely 
adnate at first but become distinctly sinuate to adnexed in age, both 
conditions being present on different caps of a single collection. In 
sorne genera the gills are described as free (Reel 21, No. 144) . 
Lepiota, Amanita, and Agaricus are examples· of genera character
ized by free gills. This is a very important character and one which 
should always be carefully noted. The meaning of the term is 
obvious, and in most species there is no question in regard to the 
point. Sorne in the genera just mentioned, however, have gills which 
extend to the stipe or are attached at least by a narrow line of tissue 
and hence in a strict sense cannot be said to be free. Another pos
sible source of error in evaluating this character is that in certain 
fungi with adnate gills the latter have a tendency to break away 
readily or secede from the stipe and hence to bec orne free. Young 
fruiting bodies will give a true picture of the situation in any such 
doubtful cases. In those species with adnate gills, such as Agaricus 
crocodilinus, in genera where they are typically free, one must rely 
on the separable pileus and stipe to indicate the genus. 

The relative width of the lamellae is a character of sorne value 
and is usually expressed by the terms narrow, moderately broad, 
broad, and ventricose. The gills of A. meUea are moderately broad, 
those of CoUybia platyphyUa are broad, and those of CanthareUus 
cibarius narrow. The width in millimeters has been given in the 
technical descriptions of many species as an aid in judging gill
width, but it must be kept in mind that the character is relative and 
that a gill 3 mm. broad may be very broad in a small cap and very 
narrow in a large one. At times sorne gills become abruptly 
broadened either midway to the cap margin or near it and then are 
described as ventricose. This condition often develops at or after 
maturity, but is relatively constant for sorne species. 
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Other features of importance which one should note about the 
gills are their color when young (in Cortinarius this is essential), 
changes in color that take place to maturity, whether or not the 
gill edges are colored differently than the faces, and any color 
changes which occur when the lamellae are bruised or eut. All 
these are important in the recognition of species. In sorne agarics 
the gill edges appear fimbriate or toothed. This condition may be 
caused by hyphal cells called cheilocystidia (see discussion under 
microscopie characters), or by the tissue of the gills breaking up, 
thus causing the edges to be jagged or serrate. If one observes the 
faces of the gills under a hand lens, the latter may appear pruinose 
or minutely pubescent from projecting cells called pleurocystidia. 
These are discussed in detail on page 86. 

The characteristics of the pileus are very important in the recog
nition of species, and should be studied carefully. They fall roughly 
into several categories: those dealing with consistency, size, and 
shape, those dealing with the nature of the surface and those con
cerned with color. Size, the first character treated in the technical 
descriptions, is quite variable, but valuable within rather broad 
limits. It should always be evaluated in relation to the width of 
the stipe. If one finds a single fruiting body with a pileus 5 cm. 
broad and a stipe 1.5 cm. thick at the apex, he may assume, if he 
is faced with a choice in a key which reads pilei 3-6 or &-10 cm. 
bread, that his specimen belongs to the group with the larger fruit
ing bodies. The thickness of the flesh is also usually correlated with 
the width of the stipe. Fruiting bodies with thick stipes are likely 
to have relatively thick flesh. There are sorne notable exceptions 
to this rule, but nearly always the exception is itself a valuable 
diagnostic character. In sorne species, such as Leucopaxillus gi
ganteus, the flesh is thick in young carpophores but as the cap 
expands it becomes thinner, and in age may be quite thin and flabby. 
These three characters, however, serve as an index to the aspect of 
the species. 

The shape of the pileus is characteristic within broad limits. It 
may be conie, umbonate, convex or funnel-shaped. The changes 
which occur as it expands are important to note. Conocybe tenera, 
Reel 23, No. 156, hasan obtusely conie pileus. In other species the 
apex may be quite acute and the cap is then described as acutely 
conie or sharply conie. Sorne fungi have the tip of the pileus ending 
in a sharp protuberance and are said to be cuspidate. In species 
where the conie condition is distinct and constant, the character is 
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of taxonomie importance, but there are a large number which are 
conie at fir,st and gradually become convex to broadly umbonate. 
By far the majority of agarics have pilei which may be characterized 
as convex to broadly umbonate at maturity. Either of these types 
when partly expanded may be somewhat bellshaped in appearance 
(campanulate). Such species usually have adnexed, sinuate or 
merely adnate gills. As conie pilei expand, the gills are often torn 
away from the stipe and are said to secede. To be valuable, meas
urements of pilei should be taken at the widest diameter of the 
circle formed by the margin of the cap, and in conie ·species the 
distance from the apex of the cap to the margin should also be given, 
i.e., the radius of the circle which would be formed if the cap were 
fiattened out. Many pilei become nearly fiat when expanded, others 
retain a hump in the center which is technically called an umbo, and 
such pilei are said to be umbonate. The umbo may vary from 
obtuse to acute, depending on whether the cap was obtuse or conie 
when young. Obviously, mature specimens must be used to judge 
whether or not an umbo is typical. In sorne species the margin be
cornes raised up higher than the dise of the pileus, and in such the 
dise is said to be depressed. This term is unfortunate in sorne re
spects because the dise does not actually become depressed, it ap
pears depressed only because the margin bas become uplifted. h. 
sorne species the margin becomes uplifted to the extent that the 
shape of the pileus resembles that of a funnel. Such pilei are fre
quently described as funnel -shaped or infundibuliform, and the gills 
are typically decurrent when that stage of development has been 
reached. If sorne remains of an umbo are visible in the depression 
of a pileus, the cap is said to be umbilicate. This condition is fre
quently encountered in species of Lactarius. The margin of the 
pileus is usually inrolled at first in species with funnel-shaped pilei. 
This is a relatively important character and should be noted on 
young material. In sorne the margin is merely incurved and in sorne 
it is straight, i.e., appressed against the stipe and parallel to it at 
first. Considerable importance was given these characters in the 
Friesian classification, but it is now evident that they have been 
overemphasized. Species with straight margins are more likely to 
have conie pilei, whereas those with incurved or inrolled margins 
~re more likely to have convex to plane (flat) or funnel-shaped 
pilei. 

The characters of the surface of the pileus faU roughly into two 
categories: Th ose dea ling with the nature of the surface and tho se 
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dealing with the color. The nature of the surface can be described 
as dry, moist or viscid. It may be dry because of a coating of 
interwoven fine fibrils which are matted clown like felt. This is the 
condition encountered in sorne species of Leucopaxillus, (Reel 17, 
No. 116). In: addition to being described as dry such pilei are also 
said to be unpolished, i.e., dull and lacking a lustre. A dry pileus 
may be appressed fibrillose with the fibrils more or less radially ar
ranged and distinct instead of feltlike. These are described as 
" appressed fibrillose" if there is no visible aggregation of the 
fibrils into fascicles (bundles). This condition is shown in Reel 24, 
No. 165. In other species the fibrils do become aggregated into 
small fascicles and these are described as having " appressed fibril
lose scales ". If the scales become recurved they are described 
merely as "recurved fibrillose scales" see Reel 25, No. 171, of P. 
squarrosa. In sorne species they are, or become, upright at !east 
around the center of the cap, and are then described as squarrose. 
Such scales and fibrils as described above, if they are intergrown 
with or arise from the cuticle of the pileus, are said to be innate. 
In others, in particular sorne species of Psathyrella, they are loose 
and soon disappear, and hence are described as superficial. The 
superficial fibrils are the remains of a distinct veil, and the cap sur
face beneath them may be either moist or viscid. In sorne species 
with dry pilei the surface is powdery because the cuticle is formed 
by globose cells which readily become detached from each other. 
Such species may appear scaly when young, but the scales are soon 
broken clown because of the delicate nature of the chains of cells 
which form them. This condition is typical of the genus Cysto
derma (Reel16, Nos. 107-110), but is also found in Lepiota, see Reel 
21, No. 147, as weil as in other genera. The character of dryness 
must always be ascertained from young fresh fruiting bodies since 
many moist species appear dry when faded. 

Species with moist pilei are very common, and fall quite readily 
into two groups: those in which the cuticle of the pileus is made up 
of vesiculose to pear-shaped cells and those in which it is composed 
of the usually narrow filamentous hyphae. The novice without a 
microscope will find it necessary to judge the nature of the cuticle 
by the appearance of the pilei, and he must always remember that 
the macroscopic recognition of this character is difficult. Nearly 
ail species with vesiculose cells forming the cuticle are very hygro
phanous, i.e., change col or sharply wh en changing (fading) from 
the moist to faded condition (see Reel 29, No. 203). The faded pilei 
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usually have a peculiar somewhat glistening appearance as though 
the light was being refiected from fine particles. This condition is 
described as atomate. It is not possessed by any species with a 
fibrillose cuticle. The species of Conocybe, Psathyrella, Pseudo
coprinus and Coprinus (all except the robust species) are character
ized by the cellular type of cuticle. Sorne species in this group are 
at first covered by the superficial fibrillose remains of a universal 
veil. If no fibrils are present and the cap is bald, it is said to be 
glabrous. Glabrescent simply means that the pileus becomes 
glabrous. Species with the cellular cuticle may be innately fibril
lose from filamentous hyphae which grow out from between the 
vesiculose cells of the cuticle. Such pilei are not as obviously 
hygrophanous as those which are typically glabrous, and the 
atomate appearance of the faded caps is obscured but not always 
obliterated. 

Species with the cuticle made up of filamentous hyphae are rouch 
more numerous than those with the cellular type. However, 
although their pilei may also be hygrophanous, this character ex
hibits a rouch wider degree of distinctness. In sorne the color 
change from the moist to faded condition is as in the species with 
a cellular cuticle. In others the loss of moisture is often so graduai 
that it takes half a day or more for it to become evident and often, 
in addition, the color change accompanying the loss of moisture is 
very slight. In thin-fieshed species of both types, the gills are often 
visible through the moist fiesh as translucent !ines, see Reel 32, No. 
154, of Galerina rubiginosa. These are termed " translucent stria
tions," and such caps are described as peUucid or translucent
striate. Very frequently these striations are visible only along the 
thin margin. They disappear as the pileus fades. As can be readily 
surmised, the appearance of a pileus changes considerably as it 
fades, and it is very important for the collector to study these 
changes as they occur in nature so that he learns to recognize them 
for what they are. During dry weather, or if one happens to be 
collecting during the late afternoon of a sunny day, ail the pilei in 
a collection are likely to be faded and one may be led to erroneously 
classify the gathering under a species with a typically dry pileus. 
This is one reason why specialists always emphasize the desirability 
of obtaining material in ali stages of development, and of collecting 
the fungus severa! times before assuming that one can recognize it. 
The beginner is almost certain to be confused at first when he at
tempts to distinguish faded pilei of typically moist species from 



58 MUSHROOMS IN THE IR N ATURAL HABITATS 

those of species which are typically dry. Faded pilei may appear 
somewhat appressed fibrillose under a hand lens although as a rule 
if the fibrils are coarse enough to be visible to the naked eye one 
can be sure he has a species with a truly dry cap. However, water
soaked caps of sorne in the latter group may exhibit characters of 
typically moist species with resulting confusion. One must learn to 
judge this character in relation to the weather both at the time of 
and severa! days preceding the date of collection. He must also con
sider the moisture conditions prevailing in the spot where the speci
mens developed. 

The third type of pileus surface, the viscid type, is also variable 
according to weather conditions. Under ideal circumstances the 
viscidity can be easily ascertained and varies in degree from a slight 
tackiness to the presence of a glutinous coating severa! millimeters 
thick. In these species, the cuticle is usually composed of very nar
row hyphae the walls of which take up large amounts of water and 
more or less disintegrate into a mucilaginous mass. Renee if one 
touches the cap with his finger, it feels sticky or slimy. This is the 
most reliable field test for viscidity. Visciq pilei may change color 
upon losing moisture and hence may be classified as hygrophanous 
in addition. They may also show translucent striations before 
fading. During dry weather a viscid cap usually has the shiny 
appearance of a varnished surface and is then dry to the touch. 
Another source of confusion may arise as the result of excessively 
wet weather. After prolonged exposure to rain all the gluten may 
be washed off. However, young or protected caps either from deep 
in the cluster or from under debris such as leaves, brush or decaying 
wood, will usually give a clue to the true nature of the surface. 
Viscid species may have the remains of a universal veil adhering to 
them, and hence may be warty to scaly as well as being viscid. 
Such veil remnants are superficial and easily removed. Many spe
cies of Amanita show this condition well (Reel 19, Nos. 131 and 
133). 

Turning now to color we find that there are two general types. 
In one the pigment is incrusted on the walls of the hyphae or de
posited as amorphous material between the cells. In the other it 
is dissolved in the cell sap. A species may possess both types. The 
distinction will not be very useful to those who do not have access 
to a microscope, but it is important to the specialist. In general the 
incrusted pigments are more stable than those dissolved in the cell 
sap, and hence mushrooms possessing them are not likely to vary 
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as muchas the others in color. Sorne of the incrusted pigments give 
very striking color changes when treated with certain chemicals and 
these reactions are useful in delimiting species and in identifying 
dried material sent in to the specialist often without proper field 
notes. The dissolved pigments, particularly the brighter ones such 
as blue, pink, yellow, etc., often disintegrate readily and cannot be 
retained in dried material, or are destroyed by the reagents used to 
revive it. Consequently accurate field notes on delicate colors are 
very important. 

The range of color exhibited by mushrooms is surprising to many. 
They ·are as brilliantly colored as flowers. Reds of all shades are 
common, but the long series of yellows, yellow-brown, orange, 
orange-brown and reddish browns is the one most commonly en
countered. Greens and blues are less common but the latter, at 
least, are certainly not rare. Obviously it is very important that 
the reader should have a reasonably accurate understanding of the 
terms used to describe color and the degree of variation which is 
taxonomically significant. The commonly applied terms are sub
ject to such a wide range of interpretation that their use in a work 
like this is certain to be ambiguous if they are not standardized in 
relation to sorne accepted chart. The work by R. Ridgway (1912) 
has been used here as a standard for comparison. In the technical 
descriptions those color terms within quotation marks have been 
matched against specimens and represent accurate comparisons. 
Those terms not in quotation marks are used in accordance with 
Ridgway's terminology but do not represent comparisons with the 
color plates of the chart. Thus to visualize the general meaning of 
such a term as ochraceous, refer to the series of yellows in the chart 
which bear this name, using ocher yellow as the central color. 
Many of the color terms in quotation marks are listed in quotes in 
the glossary with reference to the photograph in which they can be 
observed. This has been done to facilitate the use of the technical 
descriptions by those not having this color chart. It should be em
phasized here that the colors designated in the glossary are not 
exactly correct in reference to the color chart. They are the closest 
approximations which we could make. It must be remembered that 
one views the colors of the illustration by means of transmitted 
light and the color plates of the chart by reflected light. The com
parisons, however, should serve as a material aid to one seeking to 
establish color concepts, for it is true that the fungi are variable in 
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respect to color, and that slight differences in a series such as that 
around ocher-yellow would not likely be of any t axonomie signifi
cance. 

I scarcely need to dwell at length on the variability of color in 
mushrooms and its limits as a taxonomie char acter. Each species 
has its own range of variation. Sorne are almost monochromatic 
with the hue constant throughout the life of the fruiting body. 
Many are at the other extreme, i.e., contain many pigments and 
change color markedly from the young to the old condition. In 
addition one often notes certain minor color variations as constant 
for a particular species in a given region. The range in color
variation for a species is the important character to observe. By 
range of variation, however, I do not refer to the color changes 
which take place in hygrophanous species. These tao must be 
carefully observed since they are the ones which are most likely to 
cause confusion. In species such as Hygrophorus ~aetus, a number 
of pigments are present and among a number of collections one will 
note that in sorne lilac is more pronounced, in sorne olive, and in 
sorne orange, and that the hue most pronounced in buttons is differ
ent from that of the mature unfaded fruiting bodies from the same 
mycelium. The term faded is restricted in this work to apply 
to the change noted for hygrophanous species. Others which be
come paler as the fruiting bodies develop are described simply as 
becoming paler. In describing mushrooms it is necessary to make 
this distinction in arder to avoid confusing two conditions under 
one term. 

The fiesh of sorne fungi exhibits rather striking color changes 
when the pileus is eut or bruised. Any such changes should always 
be carefully noted because they are often of great diagnostic value. 
The rate at which these changes take place is different for different 
species. In sorne it develops very rapidly (less than a minute) 
whereas in others five minutes to an hour may elapse before it is 
evident. The changes which occur quickly can be noted by the 
collector before he wraps up the specimens to place them in his 
basket. The slower changes will almost certainly be evident by the 
t ime he has reached home and unwrapped the collections for study. 
ln sorne mushrooms the change is to yellow, in sorne to red and in 
others to blue or lilac. Sorne blacken readily whereas others become 
gray or sordid brown. In fact, the known color changes are almost 
as varied as the colors of the different ·species. These changes, if 
present on the surface of the pileus, are nearly always shawn to 
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sorne degree in its fl.esh, and in species in which they are present the 
carpophores often discolor markedly in age. 

The flesh of the pileus is usually white or only slightly tinted with 
the color of the cuticle. Those with the flesh concolorous with the 
surface are not so numerous, and as a result the character is of sorne 
value to the taxonomist. The texture of the flesh should also be 
noted, and is discussed further in the section on microscopie charac
ters. The odor and taste of the raw flesh are important but often 
difficult to describe since people vary considerably in their reaction 
to a given substance. It is known, for instance that sorne people are 
color blind, and that others may be designated as " odor blind " or 
" taste blind " depending on their ability to recognize different odars 
or tastes. In sorne fungi the odor is fragrant and pleasant, in sorne 
heavy but aromatic, and in others very disagreeable. One of the 
commonest odars is that referred to under the term farinaceous. 
This is like the odor of new meal. With the changes in our economy 
that have occurred in the last seventy-five years this definition will 
probably not be of rouch help to the present generation but I can 
think of no better one. In general spicy, fragrant, fruity or heavy 
aromatic odars are very distinctive. If the odor is very disagree
able, the collector should first check to see if all his specimens are 
in good condition. If they are, the odor is very likely important 
taxonomically. Sorne, as pointed out for Lactarius volemus, develop 
an odor resembling that of rotten fish within a short time after the 
caps have been picked. Sorne have a very strong odor resembling 
that of garlic or anions. Such an odor is very important and aids 
greatly to distinguish a number of species in the genus Marasmius. 
In Agaricus the odor when present is often not unlike that of bitter 
almonds and is not particularly distinctive. 

Taste is equally as important as odor to the specialist, and of 
even more importance to the mycophagist. But, like odars, taste 
is difficult to describe. Sorne mushrooms are outstanding because 
they have a characteristic peppery or acrid taste which leaves a 
burning sensation on the tip of the tangue. Many species of Lac
tarius and Russula are thus characterized, but an acrid taste is by 
no means limited to these genera. Taste is not an indication of 
edibility, but of course any fungi having a persistently bad fl.avor 
are not desirable esculents. In sorne having an acrid taste this is 
lost in cooking and the species are considered edible. Many fungi 
are characterized by a farinaceous taste which is more or less cor
related with a farinaceous odor. There is considerable variation 
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in this character between fruiting bodies of a single species, so that 
it is not as valuable as sorne of the other categories. When making 
a record of the taste of any collection, use young or almost mature 
caps if they are available. Both characters are more likely to be 
atypical in specimens past their prime. In those with an acrid 
taste this is often lost or reduced in intensity as the specimens age. 
Many species develop a bitter or disagreeable taste as they age, and 
sorne people who have tried wild mushrooms and found their flavor 
strong or disagreeable, no doubt included a few old caps in the 
dish. 

The presence of a milklike substance or latex is another distinc
tive character of certain mushrooms. It can be readily observed 
by drawing a sharp instrument such as a razor or knife across the 
gills, cap or stipe. If a distinctive latex is present at least a few 
drops will soon be exuded along the cuts. The latex may be watery 
in appearance, wheylike, milklike, or colored orange, red, yellow or 
blue. If milklike, depending on the species, it may or may not 
change color on exposure to the air. In sorne it soon turns brown, 
in others olive, yellow, pink, lilac or red, depending, again, on the 
species. These color changes are very important in the identifica
tion of collections and should be very carefully observed. The latex 
may, in addition, have a distinctive taste. In many fungi it is acrid 
or leaves a strong burning sensation in the mouth. In others it is 
bitter. In sorne with an acrid taste the latter develops slowly and 
finally becomes very powerful, almost excruciating. Such fungi are 
said to be tardily acrid. Either the latex or the flesh may show 
this character. The species of Lactarius all have a latex but cer
tain fungi in other genera also exhibit one so that its presence alone 
is not indicative of that genus. One group of ·species in Mycena is 
notable in this respect. These, however, are very slender fungi with 
stipes only one to a few millimeters in diameter in contrast to the 
Lactarii which are typically large and fleshy. 



LABORATORY TECHNIQUES AND THE STUDY OF 
MICROSCOPie CHARACTERS OF IMPORTANCE 

IN THE CLASSIFICATION OF 
THE FLESHY FUNGI 

Those who have progressed far enough in the study of fleshy fungi 
to be familiar with the characters which can be observed without a 
microscope will doubtless find themselves desiring information con
cerning the microscopie characters in order that they may check 
field identifications more accurately and perhaps work with sorne 
of the more difficult groups. Those who have never used a micro
scope should not hesitate to obtain one since there is always sorne
one in a community to whom they can turn for advice and instruc
tion on how to use it. High school biology teacher·s are always glad 
to be of service in this way, and a book of instruct ions can be 
obtained with the instrument. One does not need to be an expert 
microscopist to make the observations required for the identification 
of most gill fungi. Actually a microscope is no more difficult to use 
than many articles now in everyday use. Most teen-age children 
whom I have known and taught to use one learned in about five 
hours of instruction. If one is buying a microscope, he should get 
one with a 4 mm. objective and a 15 X eyepiece. An oil immersion 
lens is of course desirable if one intends to do very fine work, but 
it can always be added to the equipment later. 

UsE oF CHEMICAL REAGENTS 

Certain chemical reagents have come into general use as aids in 
the identification of species and genera in the fleshy fungi . A num
ber are applied directly to the fruiting body, and strictly •rpeaking 
do not come under the heading of microscopie characteristics. Po
tassium hydroxide and ammonium hydroxide (KOH and NH,OH) 
are used on both fresh and dried material, and for sorne species give 
rather distinctive color reactions. In the study of fresh material a 
fifteen percent aqueous solution of KOH is needed and a concen
trated aqueous solution of NH,OH. These are applied directly to 
the surface of cap or stipe as well as ta the eut fl.esh and the color 
reaction as well as the rapidity of its development observed. A ten 
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percent solution of ferrous sulphate (FeSO,) is also used and applied 
in the above manner. It should not be allowed to come in contact 
with KOH or vapors of ammonia. Formalin, the approximately 
forty percent aqueous solution, is also used by sorne investigators 
and applied in the same way. Many other reagents are discussed 
in the literature, but most are not as easily obtained as the above 
and the usefulness of sorne needs further study. 

Potassium hydroxide and ammonium hydroxide are now the 
standard reagents employed in the study of dried material. They 
are used principally to revive the tissues but also bring about certain 
distinctive color reactions. For this purpose dilute solutions are 
used; A 2 or 2.5% solution of KOH and a 2.5% or 3% solution of 
NH40H. The sections are mounted in the medium and studied 
under the microscope. To do this place a drop of the solution on 
a slide, wash the sections off the knife into it, and put on the caver 
glass. For suggestions on how to make sections of dried material 
see p. 82. When mounted in this way the basidia, cystidia and 
spores can be revived to their normal dimensions and appearance in 
carpophores which have been properly dried. Sorne investigators 
prefer KOH and sorne NH40H. If the species is characterized by 
distinctive color reactions, these will be evident under the micro
scope, and sometimes to the naked eye, as in C ortinarius cinna
momeus. 

The chloral hydrate-iodine solution, see p. 38, also serves to re
vive dried material but its action is slower than that of the KOH. 
The mounts are made in the same manner. It has the added ad
vantage of clearing the tissues (making them more transparent) , 
and coloring them slightly so that they can be conveniently ob
served. Because of the characteristic staining reactions ~hown by 
the tissues and cystidia of sorne species, sections from the same 
material should be compared by reviving them in KOH. The 
chemicals discussed can be obtained at most drug stores. 

MicRoscoPie CHARACTERS OF THE GILL F uNGI 

The important characters to be observed with the aid of a micro
scope are the spore characters and those pertaining to the hyphae 
and specialized hyphal cells of the fruiting body. The latter may 
be grouped as follows: Th ose pertaining to the hymenium, su ch as 
the presence and type of cystidia and any peculiar features of the 
basidia; th ose concerned with t he gill edge, wh ether it is fertile or 
sterile, and, if sterile, the type of ce il ( cheilocystidium) present; the 
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organization of the gill trama 'as well as that of the pileus and the 
details of the cuticle of the latter; the type of any cystidia or fila
mentous hairs (caulocystidia) found on the stipe, and the organiza
tion of its cortex. The methods for making these observations will 
be taken up as each item is discussed. 

THE CHARACTERS OF THE BASIDIOSPORES 

These are among those fundamental to a natural classification, 
i.e., one which expresses the closeness of the relationship of the vari
ous species or genera. They should be very carefully observed. 
Critical observations of spore characters should be made with an oil 
immersion lens if one is engaged in research on gill fungi. Since this 
equipment will not be available to most people, this discussion is 
limited chiefly to those details which can be observed with a 3 mm. 
or 4 mm. objective and a 10 X or 15 X eyepiece. Accurate observa
tions with this equipment will enable one to use most of the technical 
literature on the taxonomy of gill fungi. 

The simplest exercise in the use of the microscope is the observa
tion of the spores from a deposit. Place a small drop of water about 
the size of the head of a common pin on a slide. Next scrape off 
sorne spores from a fresh deposit into this drop of water. Put on a 
cover glass, preferably a thin one, and as soon as the spores have 
settled to the bottom of the mount and become quiet they are ready 
to be studied. This requires only a minute or two. It is important 
that only a small amount of water be used in making the mount 
since one is likely to use his oil immersion lens on it, and one needs 
as rouch working space as he can get. Also, if there is too rouch 
water it will run out and over the edges of the cover glass. This 
will necessitate removing the cover glass and either drying it or re
placing it with a clean one The ,spore print can be made directly 
on the microscope slide, and then all that is necessary is to add a 
small drop of water or other mounting medium and place the cover 
glass over it. I use this procedure most of the time when working 
with small agarics. If the species happens to be white spored, I 
usually make a water mount on one side of the deposit and a mount 
in chloral hydrate-iodine solution on the other t aking care to have 
the two far enough apart so that the fluids do not mix. If the spore 
deposit was made on paper and has stood for weeks or years, scrape 
off sorne spores and mount them in a drop of KOH or chloral 
hydrate-iodine. 

The color of the spores can be observed under the microscope if 
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the pigmentation is at ali pronounced. If a spore is nearly hyaline 
by transmitted light, large numbers of them will almost invariably 
give a pale colored deposit. It is essential for one to learn to corre
late the color of the spore deposit with the color as observed under 
a microscope on freshly deposited spores mounted in water. By 
doing this one soon learns to recognize the main color groups by 
transmitted as weil as by reflected light and is then in a position to 
work intelligently with specimens which are partly sterile or have 
passed their prime and will no longer deposit spores. One who is 
studying the flora of a particular area often finds sorne very striking 
and unusual specimen which will not deposit spores, but which he 
would like to have as a guide to future collecting. It will frequently 
be found that only a thin print can be obtained from sorne pilei. 
This makes it difficult to decide the true color, particularly in genera 
like Russula, where species with white, creamy and pale to dark 
yellow spores are found. To circumvent this difficulty, I usually 
take prints from severa! caps in a collection. Nearly always at 
least one will give a normal deposit, but of course if one finds a very 
sharp difference in the color of the deposits from different caps it is 
likely to mean that he has a collection consisting of more thau one 
species, for spore color is a very constant character. 

The details of the spore to be noted under a microscope are the 
thickness of the wall, its color, and whether it is rough or smooth. 
If rough, note whether the outer spore wall is wrinkled, reticulate, 
echinulate or merely finely punctate. In sorne species the remains 
of the outer wall are present as warts or spines, and in others one 
can see the wall intact but can also observe how it is wrinkled. 
Sorne spores with thickened walls have markings such as pores in 
the thick inner wall which are difficult to observe under ordinary 
magnifications. One should take great care to note whether the apex 
of the spore appears to be truncate (sawed off) or whether it has a 
hyaline lens-shaped cap. Also it should be kept in mind that the 
apex of the spore is the point opposite the end which is attached to 
the ,sterigma. Sorne spores are truncate at the base, and if material 
from a deposit is observed and not checked against sections of a 
fruiting body, it is possible to make an erroneous interpretation. In 
many cases the type with the truncate apex can be quite accurately 
observed with the magnifications obtained with a 15 X eyepiece and 
a 4 mm. objective. However, it is sometimes difficult to discern the 
lens-shaped cap and in the genus Psathyrella the character is often 
hard to evaluate even with the aid of an oil immersion lens. If you 
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can see that the apex is distinctly truncate, consider it as very 
important. 

The shape of the spore both in a face and a side view should be 
carefully noted (see Fig. 1, a-b). Spores vary greatly in shape de
pending ·on the species. Sorne are radially symmetric or nearly so 
(shaped so that any two halves obtained by sectioning the spore 
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FIGURE 1. Semidiagrammatic drawings showing non-radially symmetric 
spores attached to basidia, and with one spore removed in each case to show 
more clearly the spore shape from different views. a & c, Side view of spores 
pf Coprinus angulatus. b & d, Face and back view respectively. e-h, Spores of 
type I which Jack radial symmetry, as seen attached to sterigmata. e & g, 
Back and face view respectively; f & h are the side views. AU are reproduced 
at magnifications of more than 1650 X-
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longitudinally would be the same). A non-radially symmetric spore 
may give the illusion of great variation in shape when large num
bers are observed in mounts from a deposit. The reason for this is 
that sorne spores come to rest on their sides and sorne on their backs 
or faces, and ali views are seen in a field containing many spores. 
By applying slight pressure on the caver glass while looking through 
the micr.oscope, one can observe a single spore as it rolls over and 
obtain bath side and face views from it as well as the end view. 
When studying the shape of the spores for a species, one should first 
make his observations from those in a deposit and then section the 
cap from which the deposit was made in arder to check the shape 
of those still attached to basidia. By doing this it can be easily 
ascertained which is the side and which the face view and which 
are the apex and base respectively. The face of the spore is the sur
face oriented towards the long axis of the basidium and the spore 
across from it on the opposite si de (Fig. 1, b). Th us one can see the 
face of an attached spore well only if the spore towards him (of 
which he sees the back view, Fig. 1, d) has been removed. 

Measurements of ·spores should include the nodules or warts if 
such are present. If these are so large that it is desirable to measure 
them separately, this should be stated in your notes. The length 
of the spore is always that represented by a line passing from the 
apex through the apiculus (the point of attachment to the sterigma) 
and the width is taken at right angles to this. The characters ob
served on fresh material should finally be checked from the same 
specimens at a later date after they have been dried. This can be 
accomplished by reviving sections of the gills in KOH. Since this 
treatment brings into clearer relief the minute pits or pores in the 
wall, it is important. It will be a very valuable experience in 
preparation for a study of material preserved by others and de
posited in various herbaria. In sorne species the color as seen on 
spores revived in KOH is quite different from that of fresh material 
mounted in water. This is particularly true for many stropharias 
and psilocybes. The spores are distinctly purple brown when fresh 
in nearly ali species in these genera, but dried spores revived in 
KOH are merely sordid tawny brown and could easily be confused 
with those of sorne species of Pholiota or Agrocybe. 

Spore size is an important taxonomie character which is inde
pendent of any groupings made on the basis of spore structure. It 
is discussed separately for this reason. The problem in regard to 
spore size which will be most acute for the average microscopist is 
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that of deciding what difference is significant. For instance, he will 
measure the spores of a fungus which appears to be a certain species. 
His measurements may be 7-9 X 5--6 p., and those given in the tech
nical description may be 8--10 X 5--6.5 p.. Such a difference could be 
caused by a number of factors. It could be caused by the persona! 
factor which operates when two people do the same task-they 
never do it exactly alike. It could be caused by very slight differ
ences in the calibration of their instruments and the optical systems 
used. Another possibility is that the variation in the species 
accounts for it. In any case, it is too small to be significant 
taxonomically. A difference such as that between ~X 4.5-5 p. 

and 9-11 X 6-7 p. is usually significant, but there are circum
stances when it is not. In other words there is no rule for evaluating 
spore size; one must consider ali that is known about the species in 
order to evaluate it correctly. For routine identification, however, 
it is a good idea to consider spore sizes which do not overlap as 
significant until proven otherwise. 

In sorne genera of agarics the spores are typicaliy small, Agaricus, 
Cystoderma and Leucopaxilius are examples. However, I do not 
regard this a,s an important generic character. Actually, the range 
in spore size for agarics as a group is remarkably narrow, being 
roughly between 3-25 p.. As a character for distinguishing species 
within genera, it is more valuable in sorne than in others. In Cor
tinarius it is very constant and of primary importance. In Mycena 
it is constant for sorne species but extremely variable in others. 

Severa! possible sources of error in interpreting spore size and 
shape should be discussed at this point. First, when studying the 
shape -of the spore be sure you take your material from a deposit. 
It is considered that spores which have been discharged are mature. 
This is very important in the study of hyaline spored species where 
there are no other characters such as a distinctive color to indicate 
the degree of maturity. Second, be sure to observe whether the 
ba,sidia on the cap from which the deposit was made are four-spored, 
and if not four-spored, note carefuliy the prevailing condition
whether the basidia are constantly two-spored or show ali possible 
variations of from one- to four-spored . The number of spores borne 
on a basidium is important not ·only in interpreting the shape of the 
spore but also its size. As a rule those of the two-·spored forms of a 
species measure larger than those of the four-spored forms but are 
approximately the same shape. This is true in Mycena where vari-
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ant forms are quite numerous, but less common in other genera. 
One may occasionally find a cap from which deposited spores fall 
into two distinct curves with little overlap. An examination of such 
a cap usually shows that two- and four-spored basidia are present 
in approximately equal numbers. If the basidia are one-, two-, and 
three-spored, one is almost certain to find great variation in bath 
size and shape, and this must be taken into consideration when 
making comparisons. 

To be reliable, spore size must always l;>e taken from a deposit; 
preferably one which has not been allowed to make for so long a 
period that the cap has begun to wilt. Wilting pilei are likely to 
deposit abnormal spores and these create the impression of great 
variation. The method of making spore deposits which I have 
recommended does much to avoid this source of possible error. 
Spores deposited while the fruiting body was still developing are 
reliable and frequently easily obtained since the apex of the stipe 
is often dusted with them. These, of course, should be checked 
against those seen attached to sterigmata if there is any chance of 
contamination from nearby fruiting bodies of other species. Sorne 
error in range of spore size may be introduced by improper selection 
of spores to be measured. Do not pick out the smallest and largest 
spores in the field. The range is between these two, obviously, but 
you may get the wrong picture. Y ou might find one spore 6 p. long 
and another 12 p. long, but a range of 6--12 p. would probably be con
fusing. If the majority were between 7-9 p. it might indicate one 
species, whereas if they were 10-12 p. long it might indicate another. 
Seek rather to give the range in which the majority fall, and if 
exceptions are very numerous, indicate them separately. 

More important, in a broad sense, than spore size is the structure 
of the spore. This forms the basis of the following classification 
into types. This classification is not intended to be exhaustive for 
the agarics, but instead only to give the basic types which one will 
encounter in the temperate and boreal regions of North America. 
The order in which they are listed begins with the most primitive 
or undifferentiated type and ends with the one considered most com
plex. The arrangement of the groups between these, however, is not 
necessarily one indicating increasing complexity although that is the 
main trend. Spore types have not evolved in one continuous series. 
A consideration of the natural affinities of agarics must take into 
account all the fundamental characters of the fruiting, body. 
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CLASSIFICATION OF SPORES INTO TYPES 

1. Thin walled, radially symmetric to non-radially symmetric, 
smooth, hyaline spores (Fig. 2, a-c) . 

2. Thin walled, smooth, slightly pigmented spores (color usually 
visible only in a good deposit Fig. 2, f). 

3. Thin walled, roughened, hyaline spores (Fig. 2, g-h). 
4. Nodulose to angular, hyaline, spores (Fig. 2, i). 
5. Thick walled, hyaline spores, the secondary wall thickened and 

with or without distinct pores which cause it to appear echin
ulate, apex lacking a distinct germ pore (Fig. 2, j). 

6. Thin walled, slightly roughened, and slightly colored spores 
(Fig. 2, k). 

7. Reticulate to tuberculate, hyaline to slightly oolored, amyloid 
spores (as found in Lactarius and Russula) (Fig. 2, m-n). 

8. Smooth, distinctly colored, more or less thick walled, non
truncate spores (Fig. 2, l) . 

9. Wrinkled to tuberculate, more or less thick walled, colored and 
non-truncate spores (Fig. 3, a). 

10. Angular, nodulose to spiny, colored, more or less thick walled 
spores (Fig. 3, c). 

11. Smooth, thick walled, hyaline spores with distinct apical germ 
pore and lens-shaped cap (Fig. 3, b) . 

12. Smoot h, t hick walled, colored, truncate spores (Fig. 3, d & h). 
13. Rough, thick walled, colored, truncate spores (Fig. 3, e & l). 
14. Smooth, compressed, colored, truncate spores (Fig. 3, f & i). 
15. Angular, compressed, colored, truncate spores (Fig. 3, g). 

Group one. This is the type most frequently encountered in the 
white spored agarics : Mycena, Collybia, Omphalia, Clitocybe, Tri
choloma, Hygrophorus, Amanita, Vaginata, Cystoderma, etc. All 
have many species with spores of this type. The organization of 
the spore is very simple. It consists of a thin wall surrounding the 
protoplasm. Germination usually takes place by the elongation of 
the wall at sorne point rather t han through a distinct germ pore. As 
a rule they apparently do not function as resting spores, but instead 
germinate soon after being discharged. It is not uncommon in a 
genus like Mycena to find germinated spores in a deposit which bas 
been kept in a humid atmosphere for an hour or two. This may be 
regarded as addit ional proof of the primitive nature of this type of 
spore. 
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FIGURE 2. Drawings of spores of various species of agarics reproduced at an 
enlargement of about 1650 X: a, Amanita calyptroderma; b, Mycena haema
topus; c, Cystoderma Gruberianum; d, Pleurotus sapidus; e, Collybia acer
vata; j, Collybia maculata var. occidentalis; (J, Leucopaxillus albissimus var. 
monticola; h, Laccaria laccata; i, Marasmius nigripes; j, Mycena bisphaerigera 
(2 spores shown in optical section); k, Tricholoma personatum; l, Flammula 
lubrica; m, Lactarius deliciosus; n, Russula joetans. 



STUDY OF MICROSCOPIC CHARACTERS 73 

The important taxonomie characters to be observed on this type 
are the iodine reaction and bath the size and shape. Sorne com
ments have already been made on the iodine reactions of spores, see 
p. 38. As observed under the microscope, the reaction is often most 
pronounced on the groups of immature spores still clinging to the 
hymenium. Consequently it is desirable to check the character bath 
on material from a print and on sections of the dried cap revived in 
the chloral hydrate mounting medium. When observing the reac
tion under the microscope, any doubtful reactions must be checked 
carefully by using daylight rather than an electric light. If the 
reaction is weak and uncertain, the medium containing the iodine 
should be washed out with an aqueous solution of chloral hydrate of 
the same strength as the one containing the iodine and the observa
tion checked. For most work, however, this is unnecessary. The 
intensity of the reaction varies between species and in sorne is very 
weak whereas in others it is very pronounced. Any degree of colora
tion from dark violet-black, violet or pale dirty gray is considered 
a positive amyloid reaction. If the reaction is negative the spores 
remain hyaline or become yellowish in the mounting medium. The 
sections should be allowed to stand in the iodine solution for five 
to thirty minutes if the reaction is doubtful, but usually less than 
five minutes are required. In a small number of agarics one en
counters a reaction which is neither typically amyloid nor non
amyloid. Spores showing it turn cinnamon-brown to reddish brown 
or purplish brown when tested. It is striking when observed under 
the microscope, and serves to make the details· of the spore very 
clear. As previously noted, the term pseudoamyloid is used to 
designate this reaction. It is most frequently encountered among 
species of Lepiota but is not restricted to the members of that genus. 

The iodine reaction of the ·spores has justifiably assumed the im
portance of a fundamental character in the classification of agarics. 
It has proven of great value in such genera as Mycena, Cystoderma, 
and Amanita. In Mycena a large number of species are positive, 
but bath positive and negative types are numerous and the reaction 
has enabled sorne otherwise very confusing groups to be more effec
tively classified. In Cystoderma it has furnished the character by 
which the species are divided jnto two sections. In Amanita it is 
also of proven value. Here as pointed out by Singer (1943), it 
enables A. flavoconia to be accurately distinguished from A. 
Frostiana. Previously many American mycologists confused these 
two as the result of over emphasizing certain minor characters. 
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The amyloid reaction of the spores is one of the distinguishing fea
tures of the genus Leucopaxillus, and it is also very important in 
reclassifying the species of Collybia (in the concept of Fries, not 
in the restricted sense of modern authors). There is still sorne dif
ference of opinion whether it is of sufficient importance to justify 
erecting new genera but whether the groups thus established are 
ranked as genera or subdivisions of genera, is relatively immaterial. 
The important point is that the use of the reaction enables the 
species to be grouped in a more practical and natural classification 
than was possible without it. 

The shape of the spore is an important character in group 1 when 
it is something other than ellipsoid to ovoid. Figure 2, a-b illus
trates ellipsoid spores. Many species have globose to subglobose 
spores, and in a few they are broadly ellipsoid to subglobose. These 
form a connecting link with the globose type. The greatest source 
of confusion in distinguishing the two shapes arises from improper 
orientation of spores for measuring. Broadly ellipsoid spores, espe
cially small ones, suspended in the mounting medium are likely to 
be perpendicular to the surface of the slide and so present an end 
rather than a side view to the observer. In this view they appear 
globose, and new species have been described as having globose 
spores when in reality they did not. In order to a void the possibility 
of this error focus on the spores which have settled to the bottom 
of the mount and are resting on the surface of the slide. Many 
of these will have the apiculus visible, and with it as a guide one 
can accurately determine the shape of the spore in side as weil as 
face view. If one is studying sections of the gills, immature spores 
still attached to sterigmata can be observed, but spore shape ob
tained in this way may be unreliable in this group since immature 
spores frequently appear globose or drop-shaped. A second not 
uncommonly encountered shape in type 1 is approximately that of 
a cylinder. The sides are parallel and the ends rounded. It is 
rather distinctive, but, as one would expect, it does intergrade with 
the ellipsoid type. Narrowly ellipsoid is a term frequently used to 
designate an intermediate condition between truly ellipsoid and 
cylindric. As the term indicates, ovoid is used to designate egg
shaped spores. These terms as used here only approximate the true 
geometrie figures. 

Sorne spores are swollen (ventricose) in the midportion and taper 
to more or less acute points at either end. These are described as 
fusiform (spindle-shaped). In sorne species one finds broadly fusi-
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form spores whereas in others they are narrowly fusiform. It is 
possible fol'\ two spores with the same measurements to have very 
different shapes. This is particularly true if fusiform and ellipsoid 
spores are compared. Such a difference in shape would indicate 
that two distinct species were under consideration. In many species 
the spores are drop-shaped, i.e., obtuse at one end and with a some
what drawn out apiculus at the other. Sorne are cylindric as seen 
from a face or back view, but when seen from the side are observed 
to be sausage-shaped. The term allantoid is applied to these and 
this type is the most frequently encountered non-radially symmetric 
spore in type one of this classification. There are a number of odd 
spore shapes, two of which .should be mentioned here. In sorne 
lepiotas the spores may appear sawed off (truncate) at the basal 
or apiculate end, and taper almost to a point at the apex. Since 
this is roughly the shape of a rifle bullet, they are described as 
bullet-shaped. Sorne with a somewhat truncated base have a very 
pronounced apiculus and others are subacute at the base but also 
conspicuously apiculate so that one might be deceived into thinking 
the spore had two apiculi. 'Such spores are described as bicornate 
(two-horned). 

Group two. This group is distinguished from group one by the 
slightly colored spore deposit. The deposit may be creamy, pinkish, 
or yellowish, and the species are found in small groups scattered 
throughout the various genera. Sorne are in genera characterized by 
white spores such as Collybia, Tricholoma and Clitocybe of the 
Friesian classification. A few species of purple-brown spored fungi 
actually have very delicately tinted spores which are quite atypical 
in color as far as the group as a whole is concerned. These are 
pinkish to vinaceous in deposits and would lead one to look first in 
the Rhodosporeae when trying to identify a collection. These are 
the species related to Psathyrella conissans. In the ocher-spored 
species one finds the genus Tubaria containing sorne very pale
spored agarics. The remarks made under group one in regard to 
spore shape apply to this group as weiL As far as I know, all spores 
of this group are non-amyloid. The pigment which gives the color 
to the deposit is located in the spore wall, but is so faint that it can
nat be discerned when viewing the spores by transmitted light. The 
color of the deposit in group two is very constant but in my estima
tion is not a character which alone justifies groupings of generic 
rank. 
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Group three. The spores of group three are characterized by the 
roughened surface. In sorne the roughness appears to be in the form 
of small warts, in others in the form of spines, and in sorne as lines 
connecting small warts. These details, however, are very diffi.cult 
to observe on small spores, and a good oil immersion lens is neces
sary for critical work. One should stain the material slightly in 
arder to bring the wall into clear relief against the protoplasm. If 
the warts on the surface are amy laid, they color very nicely in iodine 
and can be fairly accurately observed even under ordinary magni
fications. For nonamyloid spores use a one percent aqueous solu
tion of basic phloxine as a stain. To stain the spores add a small 
amount of the solution along the edge of the caver glass and draw 
it under by means of drawing off the liquid on the other side with a 
blotter. For those with limited reagents at their disposal, the 
chloral hydrat e-iodine solution will be the best for general use. 
The content of many spores is often made up in part of a large 
amount of fatty material in the form of very minute droplets. 
These frequently form a layer around the inside of the spore wall 
and because they retain their shape and have a high index of re
fraction they appear very conspicuous in contrast to the thin smooth 
colorless wall. Their aggregation into a layer of individual droplets 
rather than a homogeneous layer of ail breaks up the transmitted 
light in such a way as to make the spores appear to be minutely 
echinulate or punctate in water mounts of fresh material. Conse
quently, the first thing to do when a spore appears to be roughened 
is to stain it and ascertain the true condition. The warts or spines 
are usually the remains of the primary spore wall (the original spore 
membrane) , and consequently this third type is definitely more com
plex t han t he two considered previously. It is often diffi.cult in this 
group to decide whether the wall is thick or thin because sorne varia
tion in thickness is encountered. Generally speaking, a thick wall 
is one which clearly shows as a double line rather than a single line 
under ordinary magnifications. Species belonging ta group three 
are found in Leucopaxillus, Melanoleuca, Laccaria, Clitocybe, Col
lybia, etc. 

Group jour. This type is rather rare but very striking. It has 
its counterpart in group eleven for colored spores. The shape here 
is important but often difficult to describe. The nodules and angular 
projections represen~not the remains of an outer wall, but instead 
a protrusion of the spore wall (bath primary and secondary walls if 
bath are present). Consequently it should not be regarded as one 
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step beyond group three but rather a development from group one 
in a different direction. The best way to study spores of this type 
is to roll them around in the mount by applying pressure on the 
cover glass. Also, it is very important to make sections of the 
hymenium so that their manner <lf attachment to the sterigmata can 
be seen as well as the progressive ,changes in shape which occur as 
they develop. Measure their length as from the apiculate end to 
the opposite end and their width as the widest overall dimension at 
right angles to the length. It is conceivable that one might en
counter a spore which is wider than it is long. If isodiametric, 
nodulose to angular spores are frequently described as circular in 
outline to indicate that if the outermost points of the spore were all 
connected by a line, one would get an approximate circle. Species 
with spores in group four are found in Marasmius, Mycena, Ompha
lia (very rare) and Lyophyllum. 

Group five. Under this heading I have grouped two rather rare 
types chiefiy for the sake of convenience. In Crinipellis, as shown 
by Singer (1942), sorne species have spores in which the walls be
come thickened after they are discharged. In Tricholoma (in the 
broad sense), a few species are found with the spore wall slightly 
thickened. It is of scientific interest to note that such spores occur 
among white spored agarics. If one chances to find a fungus which 
has them, he almost certainly has found a rare plant and should 
take particular care to save the entire collection. The second of the 
two categories of group five is likewise known in only a very few 
species. It may be more widespread than we at present believe, 
however, since observations <ln small echinulate spores are difficult 
to make. Sorne of these may actually have fine pores through the 
wall instead of projections from it. The type is best represented 
by Mycena bisphaerigera, however, in which the remains of the 
amyloid outer wall are present and the thickened inner wall contains 
the pores. In other species the outer wall' is lacking. 

Group six. The spores of this group are very similar to those of 
group three except that the wall is slightly colored and nonamyloid. 
They also appear hyaline or nearly so under the microscope and 
sorne of the species have been placed in white-spored genera. Tri
choloma nudum and T. Personatum are examples. Sorne species 
previously placed in Clitopilus also have spores of this type. 

Group seven. This contains the spore types found in Lactarius 
and Russula, and th ose few species of M elanoleuca with colored 
deposits. This type is similar to group three in sorne respects, par-
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ticularly if the white-spored species are compared with it, and the 
two do intergrade. In group seven the shape of the spore varies 
but little. The majority are globose to very broadly ellipsoid. 
However, the markings (which become dark violet in iodine) are 
of considerable taxonomie importance. Here again, under the mag
nifications we are considering, only the more obvious types can be 
seen. It is possible to distinguish the coarsely reticulate spores from 
those which are merely tuberculate, but the intermediate types re
quire the use of an oil immersion lens. 

Group eight. There is considerable intergradation between this 
and group two since the color and thickness of the wall vary be
tween species. Group eight is frequently encountered in Inocybe, 
Pholiota, Flammula, Naucoria, and Galerina as well as in sorne of 
the Rhodosporeae although in the latter the wall is often quite thin 
and weakly pigmented. The shape varies considerably. Sorne are 
globose, sorne ovoid, sorne ellipsoid, sorne almond-shaped and sorne 
kidney-shaped or bean-shaped in a side view and ellipsoid or oblong 
in face or back view (bence non-radially symmetrical). The de
tails of the apex do not appear distinctive under ordinary magnifica
tions although under higher powers sorne are seen to have an incon
spicuous pore. 

Group nine. This intergrades with the preceding group because 
the markings on the spore wall are so fine in sorne species that an 
oil immersion lens is necessary to observe them. It is a very corn
mon type of spore and will probably be among the first types dis
covered by those who collect in conifer forests in the fall. It is 
characteristic of nearly ail Cortinarii as well as sorne species of 
Hebeloma and Galerina. It is one of the distinguishing features of 
Gymnopilus. The shape varies, between species, from globose to 
ellipsoid or almond-shaped. The markings on the spores in sorne 
are in the form of rather distinct tubercles, but this is an extreme 
condition. One species with spores of this type gives a pinkish de
posit and has vinaceous gills at maturity. It is H ebeloma sarco
phyllum Peck. 

Group ten. This contains the rough spored species of Inocybe 
and the pink spored agarics with angular spores. The latter are 
likely to be encountered in most any sphagnum bog in the summer. 
When measuring such spores the measurements should include the 
spin es or tubercules as pointed out previously. It is very difficult 
to describe shape in this group. 
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FraURE 3. Drawings of spores of various species of agarics reproduced at an 
eÏilargement of about 1650 X: a, Cortinarius violaceus; b, Lepiota procera; 
c, Inocybe insignis; d, Conocybe tenera; e, Psathyrella rigidipes var. micro
spora; j, Coprinus plicatilis (face & side views); g, Coprinus angulatus (face 
and aide views) ; h. Coprinm mexicanus; i, Coprinus laniger; k. Coprinm 
ephemeroides (face & side views); l, Coprinus insignis. 
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Groups eleven to sixteen. These contain the various types of 
spores characterized by a distinct lens-shaped apical plate and a 
germ pore. The details of the apex as observed under an oil immer
sion lens are not within the scope of our discussion. It is sufficient 
to state that more than one type of apex is found, and that in a 
critical study they are of sorne use in classifying species. In hyaline 
spored species it is necessary to stain the wall in arder to clearly 
bring out the details of the apex. Group eleven occurs chie:fiy in 
Lepiota, and here the pseudoamyloid reaction will make the pore 
readily visible if it is present. Group twelve is a very common type. 
It occurs in Conocybe, Psathyrella, Psilocybe, Naematoloma, Stro
pharia, Panaeolus, Pseudocoprinus and Coprinus. The remaining 
groups are found in scattered species in the above mentioned genera 
with the exception of group fourteen . The latter is typical of many 
species in Psilocybe. Group thirteen is found in the subgenus 
Lacrymaria of Psathyrella. In a number of species in groups 
twelve to fifteen the apical pore is actually not truly apical, but 
off center just enough so that in a side view of the spore it appears 
as a small blister just back from the apex on the outer side (back). 
In sorne respects it looks like the gun turret just back of the nase 
of a heavy bomber. The position of the pore is important 
taxonomically and should be noted, but in sorne Coprini, in par
ticular C. comatus, one finds considerable variation within the broad 
concept of the species. If the pore does not stand out distinctly in 
water mounts of fresh material, mount the spores in KOH or 
chloral hydrate. 

At present there is a change of emphasis in regard to the place 
spore characters occupy in the delimitation of genera in the agarics. 
Fries used the color of the deposit as the primary character in the 
separation of his groups. Singer's classification, although still plac
ing emp4asis on color, has properly placed more emphasis on the 
structure of the spore. In groups of species such as that centered 
around CoUybia butyracea, the slight difference in color noted be
tween the deposit of that species and that of closely related fungi 
is a very valuable specifie difference. Specialists are now engaged 
in the task of reëvaluating spore characters in relation to both 
generic and species concepts. Consequently one should seek to de
scribe the spore in his notes exactly as he sees it and evaluate his 
observations only when he bas available a modern monograph of 
the genus involved. One can make reasonably accurate identifica
tions with rouch of the older literature, but he must bear in mind 
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when using it that many of the characters here considered important 
are not mentioned in it, and that numerous errors exist. Sorne 
authors, for instance, described spores as smooth if they were not 
angular or conspicuously spiny. They did not consider a slightly 
wrinkled or pitted condition as being significant. 

TECHNIQUE FOR STUDYING THE MICROSCOPIC DETAILS OF 

THE FRUITING BonY 

The study of the hymenium, gill edge, gill trama, pileus trama 
and organization of the hyphae making up the stipe requires that 
sections be made of these parts. Sorne people find it difficult to 
make free-hand sections and considerable practice may be required 
before the desired results are obtained. However, free-hand sec
tions of ali the parts mentioned above can be made easily from 
fresh material with only a small amount of practice. Figure 4 illus
trates a section eut tangent to the pileus of a fruiting body of 
Mycena haematopus, and includes a cross section of one gill. This 
is the type of section required for routine identification of agarics. 

The details of the hymenium are best observed on cross sections 
of the gills, i .e., sections eut so as to show the hymenium from the 
gill edge to where it joins the under side of the cap, as shawn in 
figure 4. These are made by cutting a wedge-shaped section out of 
the cap with the gills attached on its under side. If the flesh of the 
cap is thick, eut most of it away, but this is not practical in a thin 
fleshed agaric like M. haematopus. Hold the remaining part, which 
now is mostly gill tissue, between the thumb and forefinger in such 
a way that the long axis of the gills is parallel to the long axis of 
the thumb. Compress the material until the gills rest firmly against 
each other (particularly the gill edges), and have the piece of fungus 
tissue adjusted so that when you make the first eut it passes through 
the gills at a point midway between either end. Discard the por
tion eut off. On small <laps it may be necessary to make the eut 
nearer to the outer end (toward the cap margin). Put a few large 
drops of water on the upper side of the razor blade, relax, and stroke 
gently across the eut surface of the gills until a number of sections 
have been floated off in the water on the razor blade. Even when 
floated off in this manner the sections will not appear distinct but 
rather as an indistinct mass of fungous tissue. If the sections ap
pear distinct on the razor they are very likely too thick to show 
good detail in the hymenium. Transfer the material on the razor 
to a drop of water on a slide, tease out sections which are tao thick 
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(those that will interfere with the cover glass by not allowing it to 
lie flat), put on a cover glass, draw off excess water with a blotter 
and proceed to make the desired study. One will find all types of 
sections in the mount from short fragments of the hymenium to 
sections of the entire gill so thick that details cannot be observed 
satisfactorily. But this is an advantage rather than a disadvantage. 
On thick sections a long strip of the gill edge is usually visible in 
face view instead of in cross section, and any scattered projecting 
cheilocystidia can be more readily observed than on sections thin 
enough to show the gill edge in cross section as in figure 4. On the 
fragments of the hymenium one can measure basidia, ascertain the 
detailed structure of the subhymenium, and observe the origin of 
any pleurocystidia which happen to be present (Fig. 4, g). For 
those who find it impossible to relax properly when sectioning, pos
sibly for fear they might eut their thumbs, the use of eider pith is 
recommended as outlined for the study of revived material. 

Sections of the pileus designed to show the tissues of the cap need 
to be eut thicker than those for the gills, and consequently are much 
easier to make. When studying the details of the cuticle of the cap, 
however, as for instance in sorne species of Marasmius, it is desir
able to make the thinnest sections possible. Again, on species with 
very thick flesh, eut the gills and most of the flesh away before sec
tioning for the cuticle. Sections of the cuticle and of the gills may 
be crushed somewhat by applying pressure on the cover glass, and 
this will bring desired elements such as tangles of pilocystidia or 
imbedded cheilocystidia into clear view for measuring. The amount 
of pressure needed varies with the consistency of the fungus. Do 
not use your finger to exert it since that will leave a greasy film on 
the cover glass and will make observation difficult or impossible. 
Use the wooden handle of a pick or scalpel. Cross sections of the 
stipe can be made readily to almost any desired thickness except 
on species with slimy stems. These are difficult to hold because 
they are so slippery, and the gelatinous layer·s are easily torn away 
by the action of the knife. One should learn to make sections on 
species which have neither a gelatinous cap or stipe. Needless to 
say, the razor must be kept very sharp. 

My technique for sectioning dried material is as follows: Cut a 
small wedge-shaped piece from the cap to be studied just as you 
did from the fresh pileus. Immerse the wedge in 95% alcohol to 
wet it ( dipping is all that is required), and th en place it in tap 
water until it is soft. This usually takes but a few minutes. Take 
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the wedge out of the water and roll it up using the radius of the cap 
as the long axis. Take a piece of ordinary eider pith (it can be 
obtained from most biological supply bouses), eut it length wise 
and place the roll of fungus tissue between the two halves in such 
a way that when they are pressed together again cross sections of 
the gills can be eut by sectioning across the end of the stick of pith 
(and thus across the gills). Press the two halves of the stick of 
pith firmly together but not so hard that the pith is crushed, and 
with your razor eut off the end of the stick at a point which will 
expose the gills approximately half way between either end. For 
very small caps it will be necessary to make the eut closer to the 
cap margin. Now section lightly across the eut end with a smooth 
even stroke. Considerable pith will be eut away with the fungus 
tissue. Transfer all of this to a slide on which has been placed a 
large drop of 2.5 ro KOH. With a forceps and needle remove as 
rouch of the pith as possible along with pieces of fungous tissue 
which are too thick. Put on a cover glass, draw off the excess fl.uid 
with a blotter or cloth and the mount is ready to be examined. If 
desired the sections can be stained with phloxine ·simply by adding 
a drop of a one percent aqueous solution at one side of the cover 
glass and drawing it through by means of a blotter. If the mate
rial sectioned was poorly dried or was very old, it may take five to 
ten minutes to revive it properly after being mounted in KOH. 
Poorly dried material particularly of sorne fragile species can be 
revived only with great difficulty. Pressed specimens are often 
difficult to revive also. If one is working with white spored agarics 
it is weil to make two mounts on one slide, one in chloral hydrate
iodine and one in KOH. The medium containing the iodine revives 
the tissues more slowly than the KOH. Sections of cap and stipe 
may also be made by this method. 

THE TrssuEs OF THE FRUITING BoDY AND THEm DETAILS 

The hymenium. It is made up chiefl.y of basidia (Fig. 4, e), but 
in many species differentiated sterile cells termed cystidia (pleuro
cystidia if they occur on the faces of the gills, and cheilocystidia if 
they occur on the gill edges) are present (Fig. 4, f). In addition, 
many sterile cells may be present among the basidia and indistin
guishable from them. These are termed paraphyses. In certain 
groups of agarics they resemble young basidia at first but soon 
become greatly inftated and form a palisade through which the 
basidia project, often at different lengths, when sporulating. If the 
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FIGURE 4. Semidiagrammatic drawing showing a cross section of the gill con
tinued through the cap. M ycena haematopus: a, pellicle of pileus; b, hypo
derm; c, interwoven hyphae which form the fiesh of the cap; d, subhymenium; 
e, hymenium; !, a pleurocystidium in the hymenium; g, gill trama (interwoven 
type); h, basidium with four immature spores; i, cheilocystidia (note that they 
differ from pleurocystidia only by their position, which is on the edge of the 
gill). 
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paraphyses retain their similarity to young basidia they are not 
likely to be confused with pleurocystidia. If they become differen
tiated, they can be distinguished from the cystidia by the regular 
manner of their occurrence and by the fact that they never project 
beyond the basidia. Pleurocystidia may be very abundant but 
never occur in a regular pattern, and usually project beyond the 
basidia. The basidia, paraphyses (if differentiated from the young 
basidia) and pleurocystidia are the structures to be considered in a 
discussion of the hymenium. Sorne species have basidia-like bodies 
scattered in the hymenium which contain amorphous masses of pig
ment and are brown or dark colored. For all practical purposes 
these are grouped as pleurocystidia even though sorne may be old 
partly collapsed basidia. If sterigmata are present on such bodies 
it is clear that they are old basidia, but these can not always be 
found. 

Functionally, the basidia form the most important element in 
the hymenium. However, as a rule they are of little importance 
in the separation of genera and species. Within a genus or other 
closely related group of species of lesser rank they are likely to be 
about the same size, shape and color. It is only occasionally, as in 
sorne groups in Mycena, that size and shape are an aid to the taxon
omist. In Mycena sorne of the very small species have short broad 
basidia 12-14 X 7-8 p. and in others they are very slender, clavate 
and measure 11-14 X 3-4 p.. In the Cantharellaceae they are 
greatly elongated and many bear up to six or eight spores each. In 
most species of Hygrophorus they are also considerably elongated. 
In sorne genera such as Clitocybe they are typically narrowly 
clavate whereas in genera such as Amanita they are more broadly 
clavate and frequently broadest just below the apex. One should 
always measure basidia which are sporulating, and should expect 
great variation in length depending on the age of the carpophore 
and the nearness of the basidia to the gill edge. Those near the 
gill edge are often shorter, as are also the first to produce spores 
(in most agarics spores are discharged before the fruiting body is 
fully matured). In sorne species they become dark olive green to 
blackish green when mounted in KOH. This is a very important 
taxonomie character. I have seen this reaction in one species of 
Cantharellus, one Agaricus and also in the Panus-Pleurotus com
plex. Another distinctive color reaction is found in sorne species 
of Cortinarius. In these the hymenium or the amorphous bodies 
resting in it become bright pink to blood red in KOH. This reac-
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tion is characteristic of those species closely related to C. sanguineus, 
but is found in sorne other groups in other subgenera as weiL The 
reaction is so strong th at the mo un ting medium also becomes red ; 
thus the reaction can be observed without the use of a micro
scope. The granules in the basidia of species of Lyophyllum stain 
very dark in acetocarmine and furnish a character of great value 
in delimiting this group from the closely related genera Tricholoma, 
Clitocybe and Collybia. The importance of observing the number 
of spores borne on a basidium has already been discussed under 
spore size and shape. 

The paraphyses like the basidia, offer relatively little aid to the 
taxonomist. The most important feature to note is whether they 
are distinct from the young basidia. This observation should be 
made on fresh material and is of particular importance when work
ing with dark spored agarics in Psathyrella, Pseudocoprinus and 
Coprinus. If the paraphyses are not differentiated, it is impossible 
to distinguish them from young basidia. 

The pleurocystidia are of great aid to the taxonomist. Their 
presence or absence is the first feature to note. This is very con
stant for sorne agarics, but in others, su ch as M ycena alcalina, there 
are many forms in which they are present in varying numbers. In 
addition their occurrence on the faces of the gills in such species 
may be quite sporadic, and one must often section from severa! 
parts of a pileus before he is able to demonstrate them. To be 
significant in any species pleurocystidia should be numerous enough 
to be fairly easily located. In species with fusoid-ventri cose cheilo
cystidia, a few of these are likely to be found near the gill edge as 
pleurocystidia, but such an occurrence is of no great taxonomie 
importance. 

The details of the cystidium also furnish important t axonomie 
characters. The simplest type is a clavate or vesiculose cell with 
a thin unpigmented wall (Fig. 5, a-upper row). These cells are 
larger than the basidia but in most instances appear to have been 
derived from them. In their young stages they often are similar in 
size and shape to the basidia and arise from the same tissue in the 
subhymenium. Such cells are found in the hymenium of Agaricus 
Rodmani, TrichoLoma luteomaculosum and in sorne species of Ino
cybe as weil as in other genera. A slightly more differentiated type 
is that commonly described as fusoid-ventricose or flask-shaped. 
This and the vesiculose type intergrade a great deal and in sorne 
species it is not uncommon to find both types on a single gill. Figure 
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FIGURE 5. Drawings of cheilocystidia and pleurocystidia of various agarics 
showing them separated from the hymenium and enlarged 850 X as repro
duced: a, cheilocystidia of Psathyrella Candolleana; b & c, pleurocystidia and 
cheilocystidia respectively of Psathyrella rigidipes var. microspora; d, pleuro
cystidia of Psathyrella longistriata; e, pleurocystidia of Psathyrella sarcoce
phala; j, cheilocystidia of Psilocybe physaloides. 
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5, a-b & d, illustrates sorne of the variations of the fl.ask-shaped 
cystidia. They are typically thin walled and colorless and may 
originate from lactifers present in the gill trama or from the same 
subhymenial tissue which gives rise to the basidia. The exact man
uer of origin of these cells is difficult to observe. A classification of 
them based on their manner of origin would no doubt be of interest, 
but would at the same time be quite impractical for our purposes. 
The fusoid-ventricose type is most frequently encountered, and will 
very likely be among the first observed. When studying the shape 
of these cystidia be sure to use fresh fruiting bodies which 
have just reached maturity. The cystidia elongate greatly and fre
quently fork at the tip in age or often collapse and are hard to find. 
The fusoid ventricose type actually varies to almost cylindric at 
one extreme and to clavate at the ether. The genus Mycena ex
hibits nearly all variations of this type, and the reader is referred 
to the figures under that genus (Smith, 1947) in addition to those 
shown on Fig. 7. The fusoid-ventricose type of cystidium occurs 
throughout the agarics without regard to other characters, but of 
course is more frequently encountered in sorne groups than in others. 
Mycena and Psathyrella contain large numbers of species possess
ing it and they are also frequently encountered in Flammula, Pho
liota, Galerina, Collybia, etc. They are rare in the angular spored 
agarics with pink spore deposits, Hygrophorus, Agaricus, Lepiota, 
Clitocybe and Tricholoma. Although the fusoid-ventricose category 
covers many variations of shape, it must not be assumed that any 
one species will show all or even severa! of them. Just the opposite 
is true for at !east sorne species. Shape and size, within bread 
limits, both appear to be reliable characters by which species can be 
recognized, and when a great deal of variation is encountered, the 
variation itself is likely to be characteristic. 

A second type of pleurocystidium is t he thick-walled and often 
incrusted type. The shape of these varies from cylindric or fusoid
ventricose to nearly globose with a short pedicel, depending on the 
specie~. The thickening of the wall may be quite irregular in sorne, 
and in ethers it occurs only at the apex or neck. These variations 
are most frequently encountered in Inocybe. T he incrustations may 
be crystalline or amorphous in composition and represent exudates. 
There is no rule of thumb to be used in deciding whether a cystidium 
is thick- or thin-walled. In general, if it is so thin that only a single 
line is visible, it obviously is in the thin-walled category. If the 
w.all is so thick that it can be easily measured (see Fig. 5, e), it is 
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thick-walled. The thickening may be very uneven, again depending 
on the species. One should always remember that categories like 
this are established in arder to facilitate the discussion of the sub
ject, and that intergradations can be numerous without impairing 
the purpose the category was designed to serve. The thick-walled 
hyaline type of cystidium, like the fusoid-ventricose type, is found 
scattered here and there through the agarics as a group, and is 
known in Tricholoma, Inocybe, Psathyrella, Psilocybe and Pleura
tus. In Psathyrella certain species have cystidia of this type which 
become vinaceous brown when revived in KOH. This appears to be 
an additional taxonomie character of sorne value. 

A few agarics have a different type of thick-walled pleurocysti
dium. It is long, narrow and tapers to an acute apex. It is tech
nically called a se ta (plural, setae) . It is rare in the gill fungi, has 
only recently been reported in the boletes by Singer, and is gen
erally more common in the Polyporaceae and Thelephoraceae. It 
is found in one group of species in Panaeolus and in at least one 
species of Marasmius (Fig. 6, b). Setae are a very important diag
nostic character in agarics and their color, size and shape should be 
carefully recorded. 

A number of genera or groups of genera are characterized by spe
cial types of cystidia. Many species of Gomphidius have greatly 
elongated, cylindric, obtuse pleurocystidia (Fig. 6, a). These often 
appear to be covered with a sticky substance which causes spores 
and debris to adhere to them. Naematoloma and Stropharia have a 
curious type of the shape shawn (Fig. 6, c), which is almost or com
pletely buried in the hymenium and perfectly homogeneous in water 
mounts of sectioned fresh material. In fact they can be very easily 
overlooked on ·such sections. When dried material is revived in 
KOH or when sections of fresh fruiting bodies are properly stained, 
the content becomes very distinct either as a highly refractive body 
or as a brightly stained mass. In Lactarius and Russula the pleuro
cystidia are usually sharply pointed but not ventricose. They are 
best described as fusoid, but, of course, are not sharply pointed at 
the base. These usually have a highly refractive content in the 
form of ail globules, and their connection to the lactiferous hyphae 
of the gill trama can usually be readily demonstrated. Cystidia of 
similar shape and origin occur in other quite unrelated genera such 
as Mycena. In Coprinus one frequently finds voluminous thin 
walled pleurocystidia more or less cylindric to ellipsoid at maturity. 
These extend across the spaces between the gills of sorne species and 
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FIGURE 6. Drawings of pleurocystidia of three agarics showing them sepa
rated from the hymenium and enlarged about 850 X: a, Gomphidius vinicolor; 
b, M arasmius cohaerans; c, N aematoloma sublateritium. 
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apparently aid in keeping the space open so that discharged spores 
can fall free of the fruiting body and be carried away by air cur
rents. Such cystidia collapse very readily and are difficult to 
demonstrate from revived material. Consequently one should make 
careful observations on them while the fresh specimens are at hand. 

In Mycena one frequently encounters a very curious type of 
pleurocystidium. It is clavate to capitate, usually not much longer 
than the basidia, and has the enlarged portion covered with short 
rodlike projections. It is designated as clavate-echinulate (Fig. 7, 
f). In sorne these projections become contorted or branched, and in 
others relatively few are present but they become relatively large 
and finger-like. In fact there are all degrees from cystidia which 
are very finely echinulate to those with only one or two finger-like 
projections. In sorne mycenas one can find all gradations from the 
fusoid ventricose type to the type with numerous finger-like projec
tions on a single gill. Such variation, however, appears to be con
stant for certain species, and the shape and ornamentation of the 
cystidia must be regarded in the main as a character of major 
importance in Mycena. In one, M. borealis, typically fusoid ventri
cose cystidia with their apices finely echinulate are found. In M. 
latifolia the ventricose portion may be roughened and the neck and 
apex smooth (Fig. 7, a & c). The clavate echinulate type also occurs 
in Marasmius, but here we frequently find the size of the cell 
greatly reduced, the projections fewer and coarser and often with 
thickened colored walls. 

A number of types of pleurocystidia are found in Psilocybe, but 
one in particular is characteristic. It belongs to the fusoid
ventricose type but is very narrow and short, scarcely proj ecting 
beyond the basidia or is of equal length. For this reason it is very 
difficult to demonstrate from sections of either fresh or dried mate
rial. The cystidium is slightly enlarged at the base, the neck more 
or less fiexuous, and the apex subacute. This type is not important 
in the ·separation of species unless very abundant. The gill edge is 
usually covered with similar cystidia and nearly always sorne can 
be found on the sides near the edge. Its occurrence on the gill edge, 
of course, is significant. 

The cheilocystidia. This term is applied to all sterile cells on the 
gill edge (Fig. 4, i), regardless of whether or not they are the same 
as the pleurocystidia in shape and markings. It is a term designed 
primarily to indicate position. Previously sorne authors used the 
term " sterile cells " for sorne structures found on the gill edge, and 
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FloURE 7. Drawings of pleurocystidia of severa! species of Mycena showing 
them separated from the hymenium and enlarged approximately 850 X: a, 
pleurocystidia of M. borealis; b, pleurocystidia of M. latijolia; c, cheilocystidia 
of M. latijolia; d, pleurocystidia of M. strobilinoides; e, cheilocystidia of M . 
subcaerulea; j , cheilocystidia of M. iodiolens; g, cheilocystidia of M. peltata. 
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then tried to differentiate between these and "true" cystidia, i.e., 
cystidia similar to those on the faces of the gills. This caused con
fusion. The cheilocystidia may or may not be of the same type as 
the pleurocystidia. The former are often present in species which 
do not have the latter, but I know of no species in which pleuro
cystidia are present where at least an occasional one does not occur 
on the gill edge also if no other type of cheilocystidium is present. 
In other words, the distribution of pleurocystidia is throughout the 
hymenium, and if the gill edge bears fertile bll!sidia you can also 
expect to find the cystidia there. If cheilocystidia are abundant, as 
in many species of Psilocybe, one can expect to find a few of them 
on the faces of the gills as pleurocystidia. These occur most fre
quently near the edge or where the gill has been damaged. The 
occurrence of two types of pleurocystidia in a single species is rare. 
Many species regularly show two types of cheilocystidia. 

Cheilocystidia are generally more primitive in their organization 
than the pleurocystidia. In sorne species they are filamentous or 
hairlike and these usually have flexuous walls. The apices may be 
rounded to subacute, but in sorne agarics they are subcapitate. The 
filamentous type very likely originates as hyphal prolongations 
from the threads of the subhymenium or gill trama. It is found in 
Hygrophorus laetus, Mycena subcaerulea, a number of species of 
Naucoria, etc. In Leucopaxillus the filaments may vary to ventri
cose at the base and seldom elongate greatly. In the Mycena men
tioned they become considerably elongated. A second and rouch 
more common type is the clavate to vesiculose cheilocystidium. It 
is found in varying sizes and slight variations in shape in Agaricus, 
Psathyrella, Inocybe, Cortinarius, Tricholoma, Lepiota, and many 
other genera. The presence of such cells should always be noted, 
but the importance attributed to them will depend on the situation 
which prevails among the closely related species. The vesiculose 
type intergrades with the fusoid-ventricose type and it is not at all 
uncommon to find both on a single section. As a matter of fact the 
former often develops into the latter. In Mycena the clavate
echinulate type of cell is much more frequently encountered on the 
gill edges than on the faces. This is also true of the small coarsely 
echinulate cells described for Marasmius. In the latter genus if 
the echinulations are colored and the cells numerous enough, the 
gill edge appears colored. Many species of Mycena also have 
colored gill edges, but here the pigment is usually located in the cell 
sap, and is often relatively unstable, thus causing the gill edge to 



94 MUSHROOMS IN THEIR N ATURAL HABITATS 

fade as the pigment breaks dawn. The original intensity of the 
color as seen on the gill edge varies according to the number of 
cheilocystidia present and the brightness of the pigment. Gills with 
colored edges are described .as marginate. 

In sorne species the cystidia caver the entire edge to the exclus~on 
of the basidia. This is the heteromorphie type of gill edge. In 
other species the basidia caver the entire edge and we have the 
homomorphie type. There may be all intermediate conditions de
pending on the species in hand. The homomorphie type is fre
quently encounrered in Tricholoma, Clitocybe, Omphalina and 
Hygrophorus. In sorne species the cheilocystidia are bunched and 
it may be necessary to section from several parts of the cap before 
locating them. It is a good idea to examine the gill edge under a 
hand lens and select the part for sectioning which appears to be 
pruinose or white-fimbriate. The cheilocystidia in Cortinarius are 
often quite variable in their occurrence, and are most likely to be 
found on the gills which reach the stipe rather than on the lamel
lulae. In the genus Conocybe and in one species of Psathyrella a 
very curious type of cheilocystidium, Fig. 7, d, is found. These are 
very small and often very difficult to demonstrate on the best sec
tions. Examination of the gill edge with a handlens is not much 
help in locating them because of their size. They are usually de
scribed as ninepin-shaped, for obvious reasons. 

It should be kept in mind that many publications, particularly 
the older ones, do not give data concerning the microscopie charac
ters which now are considered essential. Consequently one will 
often be unable to obtain the information he desires, or may even 
obtain incorrect data. When specimens such as the types of new 
species are preserved it is possible to reëxamine this original mate
rial and settle certain questions beyond the possibility of a doubt. 
Much information about cystidia in American agarics has been 
obtained in this manner. 

The gt1~ trama. The important characters of the gill trama fall 
into two general categories. The arrangement and the type of 
hyphae form the first, and the type and color reactions of any pig
ments which are present form the second. Since the arrangement 
and type of hyphae are the more fundamental, they are considered 
first. By way of orientation, it should be said that the gill trama 
is the tissue between the basidia covering the faces of the gill (Fig. 
4, g) . The somewhat specialized layer of tissue giving rise to the 
basidia is technically known as the subhymenium and is usually not 
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FIGURE 8. Drawings of pleurocystidia and cheilocystidia of various agarics 
showing them separated from the hymenium and enlarged about 850 X: a, 
pleurocystidia of Lactarius vellerius; b, pleurocystidia of Cortinarius violaceus; 
c, cheilocystidia of Cystoderma cinnabarinum; d, cheilocystidia of Conocvbe 
tenera; e, cheilocystidia of Naucoria centuncula; !, cheilocystidia of Agaricus 
august us. 
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included in a discussion of the arrangement of the trama. The sub
hymenium is often rather indistinct. 

The gill trama proper is composed of more or less fil amentous 
hyphae which project from the flesh of the pileus toward the gill 
edge. The manner in which these hyphae are arranged constitutes 
the important taxonomie characters exhibited by the trama. In a 
very large number of agarics the hyphae of the trama are said to 
be parallel or subparallel. This means that they project down from 
the flesh of the cap, as seen in cross sections of gills, in a very reg
ular manner and are not or only slightly intertwined (Fig. 9, b). 
In •sorne species the individual cells are of equal or almost equal 
diameter throughout their length. This condition prevails in Hygro
phorus conicus and is found in many species of Hygrophorus in the 
subgenus Hygrocybe. In other agarics the cells may be more or 
less barrel-shaped and relatively short. This condition prevails in 
Tubaria and many species of Naucoria. In a large number of mush
rooms the gill trama is described as interwoven (Fig. 4, g; 9, d). 
This means the hyphae are rather intricately tangled, and in this 
type the hyphal cells are often relatively short and may also be 
curved. They may or may not be enlarged in mature or old gills 
depending on the species. These two types include most of the spe
cies of agarics. 

In sorne, however, the hyphae are said to be divergent, i.e., they 
project downward as in the parallel type but then branch or curve 
(diverge) toward either subhymenium. There are two distinct 
types of divergent gill trama. One, Fig. 9, a, characteristic of 
Amanita, Vaginata, and Limacella, is characterized by a central 
strand from which the hyphae diverge at a distinct angle. The cells 
of the hyphae are typically broad, and not equal in diameter 
throughout their entire length. In the other, characteristic of sorne 
species of Armillaria and the subgenus Limacium of Hygrophorus, 
there is no distinct central strand. The hyphae are narrow, the 
cells long and of equal diameter, and project essentially downward 
and then curve out slightly toward the subhymenium. The first 
type is readily demonstrated in mounts of revived material, but the 
second is sometimes very difficult to demonstrate. Apparently as 
the gills collapse in drying, the divergent hyphae straighten out. 
Then, when revived, they assume their normal dimensions, but if 
the section is not thick enough or for sorne other reason the normal 
turgor is not regained, they will not curve outward-thus leading 
one to erroneous conclusions concerning their arrangement. This 
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FlOURE 9. Semidiagrammatic drawings of cross sections of gills showing the 
four important types of arrangement of the hyphae: a, A mani ta muscaria 
(divergent type); b, Hygrophorus conicus (parallel); e, Pluteus cervinus (con
vergent type); d, Hygrophorus pratensis (interwoven) . 
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difficulty is encountered more frequently in sorne species than in 
others. 

A third distinctive type of arrangement is found in sorne pink 
spored agarics such as Pluteus and Volvaria. It is characterized 
as the inverse type (Fig. 9, c). In it the hyphae project downward 
and toward the center of the trama so that the impression of many 
narrow Vs is obtained if one observes them progressively from the 
gill edge to the pileus. The hyphal cells in this type are conspicu
ous because of thcir great length and width. 

As regards the types of hyphae composing the gill trama, it is not 
possible to classify them very rigidly. In most species of white 
spored agarics they are thin walled and hyaline. In a number of 
species the hyphae have appreciably thickened walls, i.e., walls 
about one micron or more thick. These agarics are nearly ail 
characterized by a tough consistency and will revive readily when 
moistened. However, not ali the fungi which are tough and revive 
weil have this type of hypha in the gill trama. In sorne the hyphae 
are more or Jess gelatinous and have a glassy appearance when ob
served in water or KOH. This is caused by the difference in the 
way the light is refracted by the medium containing the gelatinous 
substance and by the surrounding mounting fiuid. In sorne agarics 
one is likely to encounter gelatinous subhymenia, as in Hygrophorus 
laetus. In these at times the gill trama may appear in sections as 
a strand of fioccose tissue suspended between two broad gelatinous 
bands. There is sorne irregularity in the appearance of this charac
ter. It is more pronounced at times in sections mounted in KOH 
than in those mounted in water, and often cannat be dearly demon
strated in young material. 

In many species the gill trama is distinctly colored. The pig
ment causing this may be in the cell sap (intracellular) or incrusted 
on the walls or in pockets between the cells ( intercellular) . Ali 
conditions can be found in the species of a genus and sometimes in 
a single species. The intracellular pigments which are brightly 
colored, blue, yellow, etc., are relatively unstable and often cannat 
be demonstrated on material revived in strong bases such as KOH. 
The incrusted type is more readily demonstrated from dried than 
from fresh material, and is relatively constant. It is usually visible 
on the hyphae in the form of plates, spiral or annular thickenings 
or granules. In sorne species very distinctive color reactions are 
obtained from contact with KOH. In the group of species centered 
around C ortinarius sanguineus the pigment dissolves into a blood 
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red solution which diffuses throughout the mount. Much of the 
pigment in this group of species is located between the hyphae in 
pockets. In other agarics, such as CanthareUus multiplex, the pig
ment dissolves into a dark green solution. In many species of 
Psathyrella specimens dried and then revived in KOH have the 
hyphal walls very dark reddish to vinaceous brown. In fresh mate
rial of these species in the etudies made to date only a slight change 
to cinnamon was noted. In sorne species of Gomphidius such as 
G. tomentosus the pigment becomes dark vinaceous brown in KOH, 
but also a distinct pink color is produced on the flesh of the fresh 
carpophore. 

In many agarics contorted irregularly arranged highly refractive 
hyphae are scattered through the gill trama. Most of these can be 
classified as lactifers even though they actually do not have a milky 
content. Their presence should always be noted. In many in
stances they project into or through the hymenium as pleuro
cystidia (the pseudocystidia of sorne authors). 

The Pileus. Any differentiation of the tissue of the pileus (the 
trama) into layers is important and should be carefully noted. In 
a large number of species, however, it is homogeneous, i.e., there is 
no appreciable differentiation of even a ,surface layer. In other 
species the pileus is homogeneous beneath a differentiated cuticle, 
and in a few there are differentiated layers in the trama itself. 

The cuticle of the pileus may be defined as a specialized surface 
layer. It may be differentiated as a thin skin or pellicle, as a 
hymeniform palisade of cells (Fig. 10, b), as a pseudoparenchy
matous cellular layer (Fig. 10, d), or as an interwoven layer of 
filamentous hyphae from which other cells arise. These types are 
very important in the taxonomy of the groups. In order to discuss 
the different types according to their increasing complexity we shall 
first consider species without a cuticle (Fig. 10, a). This type is 
found in various groups of agarics such as Cortinarius, Tricholoma, 
Clitocybe, Rhodophyllus, etc. In it the hyphae of the cap surface 
and of the flesh are the same size and are interwoven in the same 
manner. As a rule there is a narrow zone extending from the sur
face to an indefinite distance into the flesh in which the hyphae are 
more compactly interwoven than elsewhere, and in which there is 
a greater concentration of pigment if pigments are present. Such a 
cap is described as homogeneous. This type of surface may also 
be characterized by occasional filamentous hyphae projecting for 
short distances, or even by the presence of scattered fusoid-
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FIGURE 10. Drawings at various magnifications showing six different typee 
of cuticle found on the caps of various species of agarics: a, Naucoria cen
tuncula, X 525 (homogeneous pileus with scattered pilocystidia over surface 
no difierentiated cuticle present); b, Conocybe tenera X 525 (hymeniform 
type, i.e ., a palisade of upright cells) ; c, Lactarius hy(Jrophoroides X 325, 
(showing projecting pilocystidia, a pseudoparenchymatous layer beneath them 
and a layer of closely interwoven filamentous hyphae with lactifers scattered 
through it at the bottom. The fiesh of the pileus which is composed of groups 
of vesiculose cells surrounded by connective tissue was not included becauee 
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ventricose cells. Both types of cells are classed as pi~ocystidia . 
If they are present, the young fresh pilei are pruinose. Most pilei 
of the homogeneous group, however, are merely glabrous to 
unpolished. 

Many species are characterized by pilei with more or less radially 
arranged hyphae which arise from the surface layer of an otherwise 
homogeneous pileus. These are often more closely aggregated over 
the dise than toward the margin, and in most species represent veil 
tissue which never became separated from the fiesh of the cap. 
Sorne species of Inocybe and Lepiota are characterized in this way. 
The bundles of hyphae are usually visible to the naked eye as indi
vidual fibrils or groups of them. Such caps may appear evenly 
fibrillose, as having appressed fibrillose scales, as distinctly scaly, 
or as tomentose-scaly (projecting groups of distinct fibrils). There 
is considerable difference in the size and shape of the cells making 
up these veil remnants. In their simplest form the cells are narrow, 
greatly elongated and with merely rounded undifferentiated end
cells. If colored, the pigment is usually incrusted on the surface as 
plates, granules or spiral to annular thickenings. When these 
hyphae are mounted under the microscope it can be observed that 
they do not break up into their component cells. In sorne species, 
however, notably those in Cystoderma and the Pruinosae of Lepiota, 
the cells are more or less ellipsoid to globose and readily separate 
from each other. This causes the surface of the cap to appear 
powdery or to be covered by scales which soon weather into powder. 

In many fungi a thin layer of very narrow hyphae more or less 
radially arranged is found to cover an otherwise homogeneous pileus. 
The hyphae of this layer may be only 2-3 Jl. in diameter in contrast 
to diameters of 5-10 Jl. for the hyphae immediately beneath them. 
This layer is termed a pellicle, and pilei possessing it are typically 
glabrous and polished in appearance. In many fungi this layer is 
well developed and the hyphal walls gelatinize causing the cap sur
face to be sticky or slimy to the touch (Fig. 10, e). A viscid or 
gelatinized pellicle refracts the light differently than the surround
ing medium and for this reason its presence is readily demonstrated 

of space limitations); d, Psathyrella Candolleana X 525 (composed of vesicu
lose cella. Typical of Psathyrella a'nd often two or more cella deep depending 
on the species. It intergradea with b); e, Mycena vulgaris X 525 (gelatinous 
pellicle which causes cap to be sticky or slimy); j, Marasmius plicatulus X 1500 
(hymeniform type but cells small and with numerous dark-colored projections 
over their apicea). 
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from dried as weil as from fresh specimens. It must be remembered, 
however, that there are ail degrees of gelatinization. This is indi
cated in the descriptions of the cap surface of many species. Sorne 
are glabrous and polished (pellicle not gelatinous), sorne lubricous 
(pellicle very slightly gelatinized), sorne subviscid (pellicle thin 
and somewhat gelatinous), and finally the truly viscid to glutinous 
species in which the pellicle is often bath very thick and very gela
tinous. In the species of this last group the peilicle is usuaily 
readily separable from the cap as a thin transparent skin. All de
grees of gelatinization are encountered in the genus Stropharia, and 
sorne species in practically all genera are viscid. 

In certain fungi, notably in the genus Conocybe and sorne species 
of Psathyrella, Pseudocoprinus, etc., the cuticle is formed by a 
palisade of more or less pear-shaped to clavate cells. These are 
usuaily hyaline and thin-walled but in sorne the walls are thickened 
at least near the base in the narrowed portion, and slightly colored. 
Pilei with this type of cuticle have a micaceous appearance or are 
said to be atomate when they are faded because of the manner in 
which the light is reflected from the cells. In the groups mentioned 
above the cells are smooth, but in the genus Marasmius sorne spe
cies have the cuticle formed of very minute cells the apices of which 
are divided into a number of thick-walled, colored, pointed, or con
torted projections (Fig. 10, f). Such pilei are likely to have an 
unpolished to plushlike appearance. Pilocystidia or setae or bath 
may or may not project from between the cells of the cuticle de
pending on the species. In certain fungi the cuticular cells are 
similar to those found in a palisade but are not regularly arranged. 
In the genus Psathyrella one finds the hymeniform type intergrad
ing with a type of cuticle in which the cells are globular to rectang
ular (or angular as a result of mutual pressure) and one or more 
cells deep. Clavate or pear-shaped cells are frequently found 
spaced irregularly in this layer. This is termed the cellular type. 
The components are a mixture of modified hyphal cells and differen
tiated end-cells. This type is often difficult to revive because the 
elements composing it are thin-walled, collapse readily, and appar
ently contain very little protoplasm. Pilocystidia and setae may 
project from this type of cuticle also, depending on the species. In 
a number of species fibrils either innate or superficial may be pres
ent over the cuticle. They may arise from between its elements or 
directly from the cuticular cells themselves. In sorne species these 
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are the remains of a universal veil, and in sections will be found as 
filaments irregularly disposed over the cellular zone. 

In sorne genera such as Pluteus and Lepiota, the details of the 
cuticle vary greatly among the species and serve as an important 
means of grouping them. In Pluteus a few species have a typical 
pellicle. Sorne have a hymeniform layer, and in others very large 
fusiform cystidia-like cells are present which are more or less de
cumbent and give a fibrillose to somewhat furfuraceous appearance 
to the cap. These are to be regarded as modified elements of the 
same type as those forming the hymeniform layer in closely related 
species. 

In Crinipellis the hairs covering the surface of the cap turn dark 
brown to nearly violet when moistened with ammonia and then 
mounted in chloral hydrate-iodine solution. This reaction enables 
species of Crinipellis to be readily distinguished from species in 
closely related genera. In Mycena, most species are characterized 
by a true pellicle, but very frequently the cells are found to bear 
numerous short rodlike projections. If the projections are abundant 
over the cap surface the latter is likely to have a hoary sheen when 
perfectly fresh. In Lactarius and Russula the cuticle is often excep
tionally thick and quite specialized. It frequently bears conspicuous 
pilocystidia, setae, or more or less upright hyaline to colored short 
hairs arranged in a dense turf. Such caps typically have a plushlike 
to subtomentose appearance. In Amanita a true gelatinous pellicle 
is present. The remains of the volva, if such are present, merely 
rest on top of it. Because they lack a direct attachment to the cap, 
these scales are easily washed off. In sorne species of Pholiota a 
gelatinous layer is present between the fibrillose veil remnants and 
the fiesh proper. This layer is often overlooked in macroscopic 
studies of fresh material because the dense fibrillose covering above 
it does not allow its presence to be detected by the usual test (the 
surface does not fee! sticky to the touch). 

Relatively few species exhibit much differentiation of the pileus 
trama below the cuticle, but in a few gelatinous layers occur and 
are an aid in identification. They often give the cap a pliant con
sistency. In sorne the entire trama may be gelatinous. Many small 
agarics such as species of Mycena have a somewhat differentiated 
layer -of tissue just beneath the pellicle. Its cells may or may not 
be filled with a dark yellowish brown relatively stable pigment. 
The layer is known as the hypoderm and is made up of chains of 
ventricose hyphal cells more or less radially arranged. Sorne 



104 MUSHROOMS IN THEIR NATURAL HABITATS 

authors consider this layer part of the cuticle. In sorne delicate 
species the undifferentiated trama is greatly reduced in volume with 
the result that the hypoderm occupies almost all of the space be
tween the cuticle and subhymenium. Typically the cells making 
up the trama are thin-walled and extremely variable in size. In 
species in which the gill trama is characterized by thick-walled 
hyphae, these also make up the cap trama. If lactifers are present 
in the gill trama they will also be found in the cap trama. Peculiar 
color reactions typical to one are also characteristic of the ether at 
!east to sorne degree, although in a few agarics the flesh of the cap 
may be colored somewhat in KOH and the gill trama may remain 
hyaline. This is known for sorne species of Cystoderma and 
Psathyrella. 

The stipe. The details of the stipe which are most important are 
the type of caulocystidia present and whether or not there is a 
gelatinous peripheral layer. These observations are needed on 
many of the cartilaginous, thin-stiped species. Those with thick 
stipes do not show much differentiation. In them a viscid stipe 
nearly always indicates the presence of a gelatinous universal veil. 
However, caulocystidia may also be present in fleshy stemmed spe
cies at !east near the apex, and cause the surface there to appear 
pruinose in the fresh butten stages. These cells may be similar to 
the pilo- and cheilocystidia or different, but as a rule are of a more 
undifferentiated type and with a tendency to become filamentous in 
age. Their shape, whether they are hyaline or colored, and whether 
they have thick or thin walls should always be recorded. 

MrcROSCOPIC CHARACTERS OF THE ÜTHER GROUPS OF FLESHY FuNGI 

The techniques used in studying the gill fungi are also applicable 
to ether groups. For instance, if one is studying a species of the 
Discomycetes he should section the apothecium in such a way 
as to show the details of the hymenium and those of the flesh and 
cuticle (exciple) of the eup. Fig. 11, a-c shows these details for 
Hel v ella lacunosa, one of the operculate Discomycetes. Ascospores 
which have been discharged should be used to determine the spore 
size and markings. In sorne species of the eup fungi the markings 
of the spore wall are slow to develop and may not be present on 
spores still in the asci. As a rule, those asci which are mature or 
nearly so will discharge their spores in the mounting medium when 
sections are placed in either water or KOH, and these spores are 
fairly reliable as to size and color though in certain species they 
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do not always show the markings. The asci, spores and paraphyses 
should be measured, and the character of the tips of the paraphyses 
carefully noted. In sorne species they are branched and form a 
layer over the asci, in others they are narrowly clavate as shown 
(Fig. 11, f). In sorne species they are colored. The type and color 
of the pigment should be noted as well as any color changes which 

FIGURE 11. Microscopie details of H elvella lacunosa greatly enlarged: a, 
hymenium, consisting of asci and paraphyses; b, hypothecium; c, exciple ; d, 
ascus tip showing operculum; e, ascospores; j, a single paraphysis; g, a single 
ascus. Drawn by B. B. Kanouse. 

take place in KOH or the iodine solution. In sorne species of Hel
vella, for instance, the paraphyses remain hyaline in KOH, in sorne 
they become yellow, in others nearly cinnabar red and in others 
sordid fuscous brown. The structure of the exciple should also be 
noted as well as the color reaction of its cells to the chemicals men
tioned above. Figure 11, a-g illustrates the important features to be 
observed in a eup fungus. The operculum (Fig. 11 , d) is not always 
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readily visible. The technical descriptions of the various asco
mycetes illustrated may be used as guides in selecting the micro
scopie characters to be emphasized for their respective groups. 

In the Basidiomycetes other than the gill fungi, sorne groups will 
be found more workable than others. In the jelly fungi the peculiar 
evolutionary trends expressed by the various types of basidia pe
culiar to the group will be confusing to many, and one attempting 
to study them should go immediately to the technical literature. 
They present a rather complicated situation and the terminology 
would be almost certain to confuse those just beginning the study 
of fungi. 

The members of the Cantharellaceae should be studied in the 
same manner as species of true gill fungi. In the Clavariaceae, 
since the hymenium covers the branches, one needs only to section 
them to get the details of the hymenium and the context. Spore 
prints are vital in both these groups since very similar species may 
show a sharp difference in the color of the spore deposit. In fact 
the color of the spore deposit is basic in both these groups at the 
species level. The markings on the spore wall are also important. 
Most species in both groups have spores which are slightly colored 
and slightly roughened. In the classification given for the spores 
of agarics they would fall in groups one (hyaline smooth spores), 
six, and nine. Cystidia in the hymenium are very importatnt, but 
no distinction is made between pleurocystidia and cheilocystidia 
unless the hymenophore is truly lamellate. The chemical reactions 
discussed previously should be applied to both groups. 

In the pore fungi (Polyporaceae and the Boletaceae) the proce
dure is also essentially the same as that for agarics. Here however, 
considerable emphasis is placed on the types of hyphae making up 
the context and tube-trama, whether clamp connections are reg
ularly present or not, the types of cystidia (including setae) in the 
hymenium as weil as those surrounding the tube mouths,- and ali 
features of the spores. The character of the cuticle of the pileus is 
important in the boletes, as is also, to sorne extent, the arrangement 
of the hyphae forming the trama of the tubes. I n the Polyporaceae, 
in general, the cuticle of the pileus is not as highly specialized as in 
the softer fleshy forms, but it should be studied for possible distin
guishing features. In taking notes, however, any feature of interest 
should be recorded. Chemical reagents should be tried here as well 
as in other groups. 
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Since the teeth of species in the Hydnaceae present a special prob
lem in sectioning, most people will find it satisfactory to merely 
crush a few teeth under a caver glass in the desired mounting me
dium. Since species of this group in general are less specialized in 
the organization of the frui ting body, there will be fewer micro
scopie characters to study. Here, again, the color of the spore 
deposit is fundamental, and those equipped with an oil immersion 
lens should study carefully the shape and markings of the spores. 
If cystidia are present in the hymenium these should be studied as 
suggested for the agarics. It is advisable to record the details of 
the hyphae forming the context, and to note any other features 
which might possibly help in the recognition of species. In the 
fieshy forms, for instance, the nature of the surface layer of the 
pileus should be studied. 

The puffballs present problems of their own. The structures and 
terms applied to them are not, with a few exceptions, those of the 
other basidiomycetes. The peridium is the wall of the fruiting 
body, and if two are present one is called the exoperidium (outer 
peridium) and the other the endoperidium ( inner peridium) . The 
mass of spores and other tissue making up the powdery interior is 
known as the gleba, and most microscopie details are concerned with 
it. The details of the spores should be carefully noted. Sorne 
rather curious types are found. The long sterile threads inter
mixed with the spores are known collectively as the capillitium. 
The details Jf these threads, their size, color, presence or absence 
of cross walls, and the presence or absence of branches or spines 
should ali be noted. Those interested in the puffballs beyond the 
species illustrated here should go to the technical literature in order 
to acquaint themselves with the terms used in the group as a whole. 
A detailed discussion of puffballs is not within the scope of this 
work. 
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Any one who gives serious thought to the subject of plant names 
will readily concede that it is necessary for plants as well as other 
abjects to have names in order that they may be designated accur
ately. The use of names for abjects of all kinds is such a basic part 
of any language that it is taken for granted the world over. Thus 
it is in no way surprising to learn that each race or isolated group 
of people has developed its own system of names in its own language 
for the plants which concern it most. These systems for the most 
part have served their purpose weil, and it is only when one con
siders the problem of naming plants from the standpoint of ali the 
peoples of the earth and the application of any local system of 
names to ali the plants of the world that the need for a compre
hensive scheme in a special language becomes urgent. The investi
gators who began the task of taking inventory of the plants growing 
on the earth were, of course, the first to see this need and they 
began to direct their efforts toward developing such a system. Since 
Latin was the language commonly employed by the scholars of 
early times it was only natural that it came to be accepted as the 
technical language for naming and describing plants. It was in 
this way that Latin names came into general use among botanists. 

In 1753 Linnaeus proposed the binomial system of nomenclature. 
It is the one in use today and around which our code or rules has 
been built. The code is known as the International Rules of 
Botanical Nomenclature, and the revision made at the International 
Botanical Congress at Cambridge in 1930 is the one I have followed 
here. These rules govern the process of naming plants and rectify
ing the inconsistencies which have arisen. The binomial system 
itself is simple and direct. It creates two basic categories on which 
ali other groupings in the plant kingdom rest. The first is desig
nated a species and the second a genus. A species may be defined 
briefiy as one of the kinds of plants. A genus is a group of species 
ali of which possess certain characters in common. The name of 
any one kind of plant, then, consists of only two words, the name 
of the genus or the generic name and the species epithet. Agaricus 
campestris, for instance is the name of the common meadow mush
room. Agaricus is the generic name and campestris the species epi-

Io8 
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thet. It should be noted here that campestris is not the species 
name, that is always the combination of the two. The generic 
name is always given first and is capitalized. It is the name to use 
if one wishes to refer to the genus as a whole. At the present time 
generic names are coming into general use as convenient and accur
ate designations for many groups of plants. Many people probably 
never stop to consider that the name Iris is the generic name for 
that well known group of flowers. Scientific names should be used 
by the public in this way. 

Our technical system of naming plants, then, grew out of the 
necessity of having one which could be universally applied. It 
will never entirely supersede the use of common names because 
both serve particular needs. At the present time we have not 
reached the point of sufficient stability for the technical names of 
many groups of plants to obtain all the advantages inherent in our 
system. Scientists are still engaged in the task of taking inventory 
of the plants growing on the earth and in deciding the correct 
Latin name for each species. However, for many purposes even an 
incomplete system of scientific names is an improvement over a 
much more poorly organized group of common names, so that if 
one wishes to be as precise as possible he should use the Latin name 
for a plant even though it may be subject to change in the future. 
Actually if you compare the two types of names you will see that 
they closely parallel each other. We commonly speak of the 
trembling aspen and the large-toothed aspen. In our technical 
terminology there can be only one valid Populus tremuloides and 
only one P. grandidentata. However, the former is known both as 
the trembling aspen and the small-toothed aspen in the United 
States alone, and it doubtless has other common or local names in 
addition to these. 

In sorne groups of plants such as the fleshy fungi we find that 
many of the species have never been given common names so that 
if ones wishes to have a means of referring to the fungus he is 
forced to use the Latin name or merely translate it and use the 
translation. In my estimation scientific names should be used in 
such a group as this. It is to encourage this use of technical names 
that I have made a special effort to arrive at the valid or "right" 
name in accordance with the rules for each species in the following 
taxonomie treatment. It will seem odd to many that there is any 
necessity for such a statement as this, but it is, nevertheless, a fact 
that many of the Latin names as used in most books on mushrooms 
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are not correct if considered in the light of our present knowledge 
of fungi. Many are incorrect if judged by our present code of 
rules and others have been outdated by more precise knowledge 
of the relationships of the species to each other. 

As stated previously, the primary consideration of the rules is 
stabilization of nomenclature, and for the most part they validate 
the procedures dictated by common sense. Since no means of en
forcing them exists, they must be sensible and logical enough to ap
peal to the majority of taxonomists in ali countries. They treat ali 
phases of plant nomenclature and are intended to guide investi
gators in interpreting the nomenclature of the past and to establish 
a system for orderly procedure in present as weil as future work. 

At the outset it should be kept in mind that the rules governing 
the naming of plants were developed only after a need for an orderly 
system became apparent. The need, of course, was created by the 
confusion causd by each of the early investigators working more 
or Jess independently of the others. In their time communication 
was difficult and duplication of names inevitably arase. In those 
early times when the work of taking an inventory of the earth's 
plants was just beginning, most of the plants were new, i.e., without 
technical names. One should al ways remember that the new species 
of the taxonomist are nothing more than the species which have not 
been named previously. They are by no means new in the sense 
that they have just evolved. At the present time, after nearly two 
hundred years of effort, unnamed species are rarely found. Most 
of those described recently are in previously neglected groups or 
were found on the more unexplored parts of the earth. As already 
mentioned, there has been sorne duplication in the species described 
as new and in the names applied to them. This situation is un
avoidable for even today it is difficult for an investigator to. be 
certain that the species he has in hand has never been described 
and named, or that the name he intends to use for it, if it is new, 
has never been previously applied to a plant. The literature con
taining the new species of plants is widely scattered, and it is a 
major task to bring it together for even one genus. 

Many who learn that the purpose of the code is to stabilize 
nomenclature will at once be bewildered at the changes of names 
which scientists are continually making. They ask, why learn Latin 
names for plants when these are constantly being changed and 
investigators often do not agree as to the name which should be 
used for a given species? To understand the reasons for this, it is 
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necessary to consider severa! factors. Differences of opinion exist 
among investigators concerning the limits of the range of variability 
of species. Sorne prefer a broad concept with subdivisions into 
subspecies, varieties, and forms, whereas others would regard the 
subspecies and varieties as distinct species. The same differences 
occur in regard to genera with consequent multiplication of names. 
As yet the nomenclature of all groups of plants, particularly mush
rooms, has not been completely brought into 'line with the code of 
rules. Continued study of any group brings out new facts pertinent 
to the evolution of that group and this information must necessarily 
be considered by the taxonomist attempting to arrive at the best 
possible classification, i.e., one which groups together in families , 
genera and species the plants which appear by similarities in funda
mental characters to be related by descent. Species, like the indi
vidual plants which compose them, come into being, inhabit sorne 
part of the earth for a time, and die out. The fossil remains of 
plants indicate that many groups have become extinct. In fact, 
we are able to discern the presence of young and old species in the 
present flora of the earth. The redwoods of northern California 
are an example of a very old species. 

It must be remembered that the code of rules does not conoern 
itself with the concepts of genera, species, or any other group. 
These are within the province of the investigator and should be 
arrived at only after careful study of the plants. The rules are 
designed to establish an orderly system whereby each investigator 
can select names which are right if his views are accepted. An 
example of what is meant by this may be found in the text, p. 509. 
Here N aematoloma sublateritium is used as the name for a very 
common mushroom known to most people in the United States as 
Hypholoma subLateritium. Actually the genus Hypholoma of the 
Friesian system, which became the most widely used classification 
of agarics, was composed of two such distinct groups of fungi that 
no sound reason can be advanced for retaining both under one 
generic name. Since Karsten was the first to divide the Friesian 
genus Hypholoma into these two logical groups, and since he gave 
the name N aematoloma to the genus containing the species sub
Lateritium, the plant must be called N aematoloma subLateritium 
by those who acqept this division. He retained the name Hypho
loma for the second group. Those investigators who insist on ad
hering to the Friesian system in an unmodified form would of course 
continue to use the combination Hypholoma sublateritium, and 
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each group of individuals would be right according to the generic 
concept they accepted. 

Changes such as the one just mentioned, which are brought about 
because of a better understanding of the species, can not be avoided. 
To do so would stop ali true progress in the field of taxon orny. 
Changes which result from rearranging the nomenclature of the 
past to make it conform to the rules cannat be avoided either, and 
ali such changes should be made as soon as possible for obvious 
reasons. Unfortunately, however, one sometimes finds the letter 
of the rules conflicting with the principles upon which they are 
based. Such cases need to be reviewed by the Botanical Congress, 
and consequently in a work such as this there are likely to be sorne 
nomenclatorial matters which cannat be settled at the present time. 

W e shall arrive eventually at a stable nomenclature. In fa ct, 
this has been more or Jess attained in sorne groups of plants, which, 
for various reasons such as economie importance, have been in
tensively studied for a long time. In groups such as the fleshy 
fungi past investigators did not always preserve many of the speci
mens upon which their species were based, so that others were 
unable to check disputed points at a later date and consequently 
our knowledge of many species has accumulated slowly and many 
errors have been made. Also, because of their relatively unimportant 
position economically, financial a id for carrying on intensive re
search in this group has not been generally available. For these 
reasons we have only recently arrived at the point in the study of 
mushrooms where their morphological and anatomical features are 
being considered in the delimitation of species and genera and in 
the arrangement of these fungi into a classification consistent with 
obvious relationships within the group as a whole. Such a situa
tion of necessity leaves the names of the plants concerned subject 
to sorne changes. In general, however, investigators make only 
those changes which are unavoidable. In the following text I have 
at times broken the letter of the rule in arder to be consistent with 
weil established usage and the principles upon which the rules are 
based. The gender of the generic name Cortinarius is an instance. 
To be correct, technically this should be feminine instead of mascu
line, but for more than a hundred years it has been considered 
masculine and a change now would be mere affectation, for no 
name is more firmly established in the literature of agarics. The 
spelling Cortinarius should be validated by the Botanical Congress. 

One of the first problems to face the Botanical Congress was 
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which of two names should be accepted if they applied to the 
same plant and, if the same name had been used twice, to which 
plant should it apply. However, before these questions could be 
answered a date for the starting point of plant nomenclature had to 
be selected. Since progress in the classification of plants has varied 
greatly in different groups, it was not practical to set one date for 
the starting point for ali. Thus we find that in the fungi, for 
example, Systema Mycologicum by Elias Fries is used for ali groups 
except the rusts, smuts and puffbalis. Volume one of this publica
tion appeared in 1821 and contains the mushrooms. Consequently 
the starting date for mushroom nomenclature is 1821. Volume two, 
which appeared in 1822, contained the Discomycetes and so that 
date is considered the starting point for their nomenclature. For 
the exceptions mentioned previously we start with Persoon's 
Synopsis Methodica Fungorum published in 1801. It can be 
readily seen that the date is important only in-so-far as it marks 
the time an authoritative work on the subject appeared. Once a 
starting point has been established the validity of a name is deter
mined on the basis of priority. This means that from the date set 
by the Botanical Congress the first species epithet used for a plant 
is the valid epithet. It also means that if the same name has been 
used for more than one plant only the first application of it is 
valid. The others are called later homonyms. For instance, both 
Karsten and Cleland used the name Cortinarius subcinnamomeus 
for different fungi. Since Karsten's name was proposed in 1889 and 
Cleland's in 1928, the former is valid and a new name had to be 
given to Cleland's species. 

It not infrequently happens that an author incorrectly places a 
species in a certain genus. Later, another investigator finds the 
same plant and recognizes the correct genus. However, since this 
investigator does not find his plant described in it, he considers his 
as new and names it. Still later a third investigator discovers that 
the first and second investigator's species are identical. Since the 
oldest species epithet is the valid one, the third investigator trans
fers the plant to the right genus and thus makes what is known as 
a new combination by combining the valid generic name with the 
valid species epithet into a new binomial. For instance, Peck de
scribed Cortinarius punctifolius in 1903 but in reality the fungus is 
a Flammula, not a Cortinarius. Murrill described Flammula sub
viridis in 1915. Recently the discovery was made that Peck's and 
Murrill's species were identical. This made it necessary to make 
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the new combination Flammula punctifolia. The other names are 
known as synonyms. 

In the above example, if the species epithet punctifolius had 
already been used for a species of Flammula, then Murrill's epithet 
would have been valid, for in such a case the next oldest epithet, if 
there is one, must be accepted. If none exists, a new one must be 
given since two species in one genus cannat have the same epithet. 
This is designated as a new name (nom. nov.) in contrast to a new 
combination (comb. nov.) or the describing of a new species (sp. 
nov. or n. sp.) . 

Turning now to the names themselves, we find that for al! groups 
of plants they are usually taken from Latin or Greek. When taken 
from any language other than Latin, or if formed in an arbitrary 
manner, they are treated as if they were Latin. Latin terminations 
are used, in-so-far as possible, for new names. The names of genera 
are substantives, or adjectives used as substantives. They are 
singular in number and are always capitalized. They may be taken 
from any source whatever or composed in an entirely arbitrary man
ner. As indicated above, however, they must be treated as if they 
were Latin. A name arbitrarily formed of a Greek or Latin word 
adopted as a generic name retains t he gender assigned to it by its 
author. Generic names which are modern compounds formed from 
two or more Greek or Latin words take the gender of the last. 

The species epithet agrees in gender with the generic name when 
it is adjectival in form and not used as a substantive. If it is a com
pound word it is either written solid or hyphenated. Names of 
people and places are often used as specifie epithets and may be 
treated either as substantives in the genitive case or as adjectives. 
When giving new names to species or describing them for the first 
time, it is desirable, whenever possible, to use a name which recalls 
one of the outstanding features of the species. In plant nomencla
ture sorne specifie epithets are capitalized and sorne are not. The 
rules recommend that those taken from generic names or the names 
of people be capitalized. 

Let us now consider the divisions of the plant kingdom: The 
smallest unit is the individual plant. It belongs to a species, which 
we may assume is the smallest main division. Species are grouped 
into genera, as bas already been pointed out. Genera are in turn 
grouped into Tribes, tribes into Families, families into Orders, orders 
into Classes, classes into Divisions, and these in turn are grouped 
und er the heading Plant King dom. Any one of these may be further 
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divided by addition of the prefix sub. Thus a species may be di
vided into subspecies. Other divisions between the rank of sub
species and individual plant are variety, form and various so-called 
specialized races usually not recognizable by morphological char
acters. 

There are rules and recommendations governing the formation of 
names for the other categories of plants as weil as for genera and 
species. Names of families for instance are taken from one of their 
present or former genera, are capitalized and regularly end in aceae. 
Agaricaceae, Hydnaceae, Polyporaceae and Helvelaceae are ali 
family names which are used in :the following text and in which at 
!east one member of the type genus of each has been illustrated. 
Orders are regularly designated by the ending ales and are usually 
named for one of their principle families. The order Agaricales, for 
instance derives its name from the Agaricaceae. 

In order that a plant's name may be readily located in the litera
ture, the name of the botanist proposing it is placed after the species 
epithet and is termed the author or authority for the name. Peck 
is the authority for Cortinarius punctifolius and Murrill for both 
Flammula subviridis and Gymnopilus subviridis. The authority for 
the new combination which was necessary in the foregoing example 
is Flammula punctifolia (Peck) Smith. The rules state that the 
citation of the name is not complete without the authority. They 
also provide for a systematic means of handling the authorities in 
new combinations. In the above example, since Peck was the first 
to apply a species epithet to the species, if his epithet is valid in the 
other genus his name is retained as part of the authority and placed 
within parentheses. Since Smith transferred ~he species to Flam
mula, his name is added after that of Peck in the above manner. 
With this information in mind the authorities for the names used 
in the text can be readily understood. 

The names other than the one recognized (accepted) which have 
been applied to the fungus are placed in the synonymy beneath the 
accepted name. Sorne of these represent mistakes but many repre
sent differences of opinion. Once a name has been given to a spe
cies, even if it is found to be a synonym later, it can never be 
legitimately used for another species in the genus. In listing names 
in synonymy as I have done in the following text, when the first 
author's name and place of publication is cited, it is customary not 
to include his name in citing the authority of the other synonyms. 
Thus under Clitocybe illudens (Schw.) Saccardo there are two bi-
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nomials which include the epithet illudens. One is the original 
binomial proposed by Schweinitz and the other represents a com
bination proposed by Earle for Schweinitz's species. The latter's 
name is not included in the authority when Earle's combination is 
put in synonymy, but it would be if the combination were accepted. 

At the present time effective publication and a Latin diagnosis 
are mandatory for descriptions of new units of all plants except 
fossilized remains, and a type specimen or preparation should be 
designated if it is possible to preserve one. The purpose of the 
diagnosis is to make available to scholars of all countries the perti
nent characters of the species. A complete Latin description may 
be given in which case the diagnosis is omitted. In practice many 
investigators prefer to give the detailed description of new plants in 
their native language. A new name published without a description 
or reference to an effectively published description is not valid and is 
classed as a "nude name " (nom. nudum). To be effectively pub
lished the diagnosis or description must be in the form of printed 
matter or indelible autographs and must be offered for sale to the 
general public or to botanical institutions. Communication of new 
names at public meetings, or the placing of names in collections or 
gardens open to the public does not constitute effective publication. 

The type of a species is the preparation or specimen to which the 
name is permanently attached. The designated type is not neces
sarily typical of the plant in the sense that it is the most common 
form encountered or that it expresses the range of variation. The 
rules emphasize that it is purely a nomenclatorial type. The type 
of a genus is a species, that of a family a genus and that of an order 
a family. Upon final analysis, the whole structure of the classifica
tion of plants is based on the type specimens of the species. Thus 
it is very important that each genus have a generally accepted type 
species. It is now customary for the author of a new genus to desig
na te its type species. The type specimen of that species perma
nently fixes the application of the generic name. If a large number 
of species are eventually placed in the genus and it is subdivided by 
another investigator into two or more genera, the original generic 
name must be applied to the group containing the type species of 
the original genus. 

If a genus was described by one of the early investigators, it is 
likely that no type species was designated. In such cases, in order 
to prevent investigators from each selecting a different species as the 
type when subdividing the original genus, and thus causing great 
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confusion in the application of the generic name, it has become 
necessary for the Botanical Congress to officially designate a type, 
which is then called a lectotype, and which must be accepted by all 
who follow the rules. A generic name cannot be abandoned simply 
because someone divided the genus into a number of genera and 
applied different names to all the segregates. Even if no type spe
cies was designated by the original author and no lectotype bas 
been accepted by the Congress, one still cannot legitimately discard 
the original generic name. This explains why the name Agaricus 
could not be dropped in favor of Psalliota. It also explains why the 
name RhodophyUus must be conserved by an act of the Congress 
before it may be regarded as valid. The reason for such a rule as 
this is obvious. 

The type preparation also serves to establish the characters of 
the species in instances where certain characters were not given in 
the original description or where the characters given in the descrip
tion conflict with those of the type. lt may happen, for instance, 
that a gill fungus fs described as not having pleurocystidia or as 
having globose spores, and an examination of the type demonstrates 
that pleurocystidia are present or that the spores are ellipsoid. 
However, if it should be found that the type was really a mixture 
of two species and that characters of both were given in the original 
description, then that species cannot be regarded as valid and the 
name must be discarded. The two which composed it must be given 
names and be properly described as new if they cannot be otherwise 
identified. 

There are many aspects of plant nomenclature which have not 
been dealt with here because they are not essential to an under
standing of the guiding principles. A specialist engaged in research 
needs to refer to the published account of the rules quite frequently 
to settle minor points and make difficult interpretations. The ad
vantages of the orderly system which the rules make possible, how
ever, are evident in spite of the minor difficulties still to be worked 
out. As scientific names become more stabilized and more familiar 
to the general public, and as the plants which bear them become 
better known, there will be less opposition to their general use. 
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Under this heading I shall discuss both the edibility and the 
poisonous properties of fungi, for, as will be readily seen, the two 
categories are not sharply distinct. As long as undescribed species 
are still being discovered and as long as many areas in the United 
States and Canada remain relatively unexplored in so far as their 
mushroom flora is concerned, we can expect to be continually add
ing to our knowledge of the edibility of fungi. In addition, the 
widely prevalent notion that we have accurate scientific data on 
the edibility or poisonous properties of all of the fungi, which by 
virtue of their fleshiness or sorne other desirable feature deserve to 
be considered as esculents, needs to be dispelled. W e can also 
expect to be continually adding to our information even on those 
species known to be poisonous. For, unfortunately for the novice 
who delves into the literature on mushrooms, there are conflicting 
reports as to the edibility of sorne species, and at times it is difficult 
for even a specialist to interpret such reports correctly. Misidenti
fications may be involved, but more frequently it appears that a 
species as found in different regions consists of distinct geographical 
varieties and forms which may or may not differ chemically as well. 

Accurate information concerning fungi which actually produce 
cases of poisoning is difficult to obtain. Even the rernains of mush
roorns recovered from a stomach may not always be a reliable indi
cation of the cause of the trouble for a small portion of a very 
poisonous species is not easily recovered and identified, particularly 
if symptoms were slow in appearing and many other kinds of mush
rooms were eaten at the same time. However, the majority of the 
cornmon and easily distinguished species of fleshy fungi have been 
so well tested by the trial and error method in many countries that 
their edibility and poisonous properties are well known, and most 
of those which are edible can be safely recornrnended to the general 
public. The more we learn of the poisonous species, the more it 
becomes apparent that only a relatively few produce really serious 
poisoning in a healthy adult. In the following taxonomie treatment 
however, I have followed tradition in sorne instances and given 
doubtful reputations to sorne species which actually may be rela
tively harmless or merely sornewhat indigestible to most people. 

II8 
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The point to remember is that if there appears to be any doubt, the 
safest procedure is to blacklist the species in question. 

It has already been stated elsewhere in this volume, but is restated 
here for emphasis, that there is no safe rule by which edible and 
poisonous species can be distinguished. If you meet a collector in 
the woods or fields who insists that ali mushrooms which peel 
readily are safe, or that ali are poisonous which blacken silver if 
a silver object is placed in the vesse! containing the cooking mush
rooms, you know at once that you have met an individual whose 
" knowledge " is based on mere superstition, and it would be weil 
not to accept any of his statements about fungi without verifying 
them from sorne more competent source. There is only one satis
factory approach to the problem of distinguishing between the 
edible and poisonous fungi, and that is to learn the different kinds 
(species) just as you learn to know the different kinds of fruits and 
vegetables. The task is not much more diffi.cult if one pays close 
attention to the distinguishing characters of the fungi. Most people 
will find it necessary to make more careful observations than they 
have been accustomed to making, but this should hardly be listed 
as a difficulty. The only drawback to this approach to the problem 
is that it requires time and study. The sporadic occurrence of 
many species prevents a continuous study and delays progress. 
The weather is likely to be "unusual " just at the time one wishes 
to study these plants, and none will be available. It may thus be 
a season or two before the right combination of circumstances make 
it possible for one to progress far enough to learn to make accurate 
observations and to acquire enough experience so that he has con
fidence in his identifications. One's interest often lags or is lost if 
he cannat follow up his first discovery of that interest in a satis
factory manner. I hope that the illustrations accompanying this 
work will fill this gap to sorne extent and serve, in addition, to give 
the user a reasonably comprehensive conception of what the fieshy 
fungi are like and what to look for when collecting. When one is 
past the difficulty of getting started, he is almost certain to become 
an enthusiast. 

PREPARING AND CooKING MusHROOMS 

If care is observed when the caps are collected, they can usually 
be kept quite free from dirt. This saves time and work when one 
reaches home and begins to prepare his finds for the skillet. Unless 
the mushrooms are dirty, they do not need to be washed, and as 
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a rule they should not be left standing in water for any length of 
time since this is likely to make them soggy and to spoil their fiavor. 
This is particularly true for delicate species such as Coprinus 
micaceus and Psathyrella Candolleana. Certain of the coarser spe
cies, such as sorne Lactarii, should be soaked for a half hour in 
clean water to which a little salt or vinegar has been added. If 
beetles are prevalent between the gills, immerse the caps in water 
long enough to drive out the pests. This will be required of many 
collections of Pleurotus. If this has been done or the caps have been 
washed, they should be dried with a clean cloth or on paper towel
ing before being cooked-unless they are to be stewed or parboiled. 
The caps should be peeled only when it is necessary to remove 
slime. This can be easily wiped off many ·caps, particularly those 
collected in wet weather. In many species the gelatinous pellicle 
peels off readily as a thin transparent skin. The gills do not need 
to be removed since their consistency is nearly always quite similar 
to that of the cap. When cooking species of Boletus, however, it is 
often desirable to remove the tubes, particularly if the caps are 
partly expanded. The tubes on such caps are likely to be slimy 
when cooked and bence undesirable. In button stages in which the 
tubes are only a few millimeters deep it is not necessary to remove 
them. The stems are nearly always of a different consistency than 
the caps, and if used, should be eut up and cooked separately. In 
the large hard buttons of sorne boletes, however, most of the 
"meat" is in the stipe, and it and the cap are of the same con
sistency so that both parts can be eut up and cooked together. 

Perhaps the most important item in the process of collecting and 
preparing an edible species for the table is to remember to use young 
material, preferably buttons which are just expanding. If you are 
dealing with a species like Polyporus sulphureus, eut off the tender 
rapidly developing parts (the edges of the pilei) and use them. 
Aside from the fact that one should avoid old caps because of the 
danger that decomposition may have already started and that as 
a result of it certain deleterious compounds may have been released, 
there is the unquestioned fact that the taste often becomes accen
tuated in older caps to the point where it is disagreeable. Since 
mushrooms owe most of their popularity to their delicate fiavors 
rather than to any exceptional food value, it is very important to 
use them at the right stage of development. In general any stage 
prior to spore discharge is satisfactory but the younger the button 
the better-just so long as it is large enough to be handled, identi-
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fied and readily utilized. Coprini should not be used if the gills 
are deliquescing, and it is best to get them before the lamellae have 
darkened appreciably. In species such as Lactarius volemus in 
which the gills and latex stain a sordid brown, or in sorne boletes 
which blacken or turn blue when bruised, the material collected for 
the table is almost certain to be rather unsightly by the time one 
is ready to cook it, but these changes in no way impair the edible 
qualities of the flesh. The situation in Coprinus is different because 
in that genus one is dealing with a process of autodigestion which 
actually breaks down the tissue. Under no circumstances should 
caps or stems be used in which small pinholes are visible, these indi
cate that the larvae of beetles or flies (these are truly voracious 
mycophagists) are present and that the material in band is 
"wormy ". 

Mushrooms can also be preserved for winter use by drying, by 
canning, or by pickling. Sorne collect such species as Cantharellus 
cibarius and Boletus edulis and have them canned by commercial 
canners. Canned or pickled mushrooms keep as well as any other 
foods so treated, but dried mushrooms require special handling. If 
one desires to dry whole caps he should have insect-proof cans 
available in which to place them and the sealed cans should then 
be stored in a warm dry place in order to prevent the dried mush
rooms from absorbing moisture from the air and molding. Dried 
fungi absorb moisture from the air very readily, as pointed out 
previously in the discussion of packing and shipping herbarium 
specimens. The drying process kills all insects and eggs present on 
the fresh specimens, so if the dried material is packed for keeping 
as soon as it is taken off the drier it will be free from such pesta. 
If one wishes to make a mushroom powder, this can be done by 
grinding up the dried caps-and the stems too for that matter, and 
placing the resulting powder in moisture and insect proof containers 
such as sealed quart jars. One will be surprised at the large oum
ber of dried mushrooms it takes to make a quart of powder. The 
powder can be used for seasoning. Sorne of my acquaintances who 
have tried Marasmius oreades were not very enthusiastic over the 
results. They found the powder quite tasteless and not much of 
an aid in flavoring soups or other dishes. Individual tastes vary so 
much, however, that this should not discourage others from trying 
it. 

It is impossible for me to discuss the edibility of even the highly 
recommended species authoritatively from my own experience since 
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I seldom eat them myself. Aside from a few exceptions, I can 
merely pass on the recommendations of others. This information 
will be found under the heading Edibility for each species. 

Since fieshy fungi are low in proteins and carbohydrates, they are 
best used in fiavoring or as a vegetable dish. They are in no way 
comparable to meat in food value. Although accurate data on the 
food value of many wild mushrooms is lacking, one can get sorne 
idea of their content from the following analysis of the cultivated 
mushroom taken from Atwater and Bryant (1899). It is 88.1% 
water, 3.5% protein, 0.4ro fat, 6.8% carbohydrate, and ash 1.2ro. 
It should be remembered that Agaricus campestris is rather fieshy 
and therefore is very likely richer in food value than many of the 
very thin-fieshed species such as Psathyrella Candolleana. The 
high ash content in the above analysis is one of the significant 
features. It is much higher than in most vegetables and conse
quently, at least if one eats A. campestris, he receives a good share 
of the minerais necessary to good health. 

In cooking mushrooms there are certain general principles which 
should always be kept in mind. First, since their fiavor is one of 
their chief attractions, in general they should not be highly sea
soned. As Güssow and Odell (1927) have pointed out, many people 
salt them before cooking-and on the basis of their volume before 
rather than after being cooked. Mushrooms reduce to less than half 
their original volume and should be seasoned accordingly. They 
may be sauteed, broiled, baked, made into soups, omelets or sauces, 
but most people prefer to sauté them in butter and season slightly 
with salt and pepper. However, even this simple procedure will 
vary depending on the consistency of the fungus in band. Rather 
fieshy mushrooms or those inclined to be tough will require longer 
cooking. Sorne Coprini give off large quantities of water so one 
should not caver the pan when sautéing them or they will be stewed 
instead. Hard-fieshed species, however, may weil be cooked in a 
covered pan for a part of the time to make them more tender. The 
larger coarser fungi, or the large hard buttons of fungi such as Bo
letus edulis should be eut up in: order to allow them to become weil 
cooked in a short time. Delicate caps such as those of Psathyrella 
Candolleana will do very weil when sautéed whole. 

I know of no single publication which authoritatively treats the 
subject of how best to utilize each of our wild species, and must con
feas that my own lack of experience makes it impossible for me to 
contribute much toward this end. The account of how to utilize 
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many of our native species which was given in Atkinson's (1911) 
third edition by Mrs. Sarah Rorer is, in my estimation, still the 
best which is available. Ripperger (1941) published a collection 
of recipes for cooking Agaricus campestris. Patterson & Charles 
(1915) included a number of recipes in their bulletin, and Christen
sen (1943) included a few in addition to those quoted from Rip
perger and Patterson & Charles. Many of the earlier authors such 
as Gibson (1895) and Mcllvaine (1900) gave large numbers of 
recipes, ail of which deserve consideration depending on one's tastes. 
The following recipes are a few that Mrs. Smith has taken from 
the literature and from her own experience, and are designed to 
guide one inexperienced in the art of cooking mushrooms. 

SAuTÉED MUSHROOMS: Use whole caps or slice the pilei of the 
larger ones in small pieces and put them in a hot skillet containing 
a generous amount of melted butter. Put in just enough mush
rooms to cover the bottom of the pan one layer deep and cook 
uncovered with a minimum of stirring. It is best to turn the more 
fragile kinds only once and very small caps such as those of 
Coprinus micaceus may not need turning at ali. Many species will 
give off considerable water which should be allowed to boil away. 
In the case of larger or tough caps it is often best to cover the pan 
with a lid to steam the mushrooms more thoroughly, but this method 
does not truly sauté them (we do this with Cantharellus cibarius). 
Cook until they are light brown on the outside or to any desired 
stage beyond this point. Sorne will 'like them crisp. Sorne tough 
species such as Polyporus frondosus need to be parboiled and 
drained before sautéing. Season to taste with salt and pepper (if 
the latter is desired). 

STEWED MUSHROOMS WITH OIL: Put clean caps, either whole or 
sliced depending on the size, in a heavy pan or in the top of a double 
boiler. Cook over low heat until done and the moisture given off 
by the caps is evaporated. Add salad oil, salt, sorne finely minced 
chives and a little lemon juice or vinegar. 

STEWED MUSHROOMS: Place clean caps and fin ely chopped stems 
in a pan and add just enough water to cover the bottom. Put a lid 
on and cook until the mushrooms are tender. Add cream and if 
desired thicken with flour or egg. Season. 

MusHROOM OMELET: Sauté mushrooms as directed and remove to 
a warm place. Allow 3 eggs for each 2 servings and beat slightly. 
Add i teas. of salt per egg. Pour into the skillet and cook slowly. 
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Run a spatula or flexible knife around the edge lifting it up so that 
the uncooked portion will run underneath. When the egg is ali set 
allow the omelet to brown slightly and cover with the sautéed mush
rooms. Fold one half over the other and serve on a warm platter. 

Another method is to make a plain omelet and pour mushroom 
sauce over it then garnish with parsley. 

MusHROOM AND SCRAMBLED EGGs: Sauté mushrooms and leave 
them in the skillet. When done add weil beaten eggs to which have 
been added i teas. salt per egg, a dash of pepper and 1 tablespoon 
of rich milk or light cream per egg. Cook over low heat stirring the 
cooked portion from the sides and bottom of the pan. Serve at once, 
if the eggs are left in the pan they will continue cooking even though 
removed from the fi.re. 

ScALLOPED MUSHROOMS: Sauté about 1 quart of firm mushrooms 
until weil browned but not crisp. Remove from the skillet and mix 
1 tablespoon of flour with the butter, gradually add 1 eup of rich 
milk and stir until the mixture thickens. s"eason with salt and 
pepper. Mix the mushroom and sauce and put in a greased cas
serole or glass pie plate. Cover with fine bread crumbs and dot 
with butter and a small amount of mild grated cheese. Bake in a 
moderate oven for 15-20 minutes or until the bread crumbs are 
nicely browned. 

BAKED MUSHROOMS: Place clean dry caps with the gills up in a 
shallow baking dish or glass pie plate. Dot with butter and season 
as desired. Bake till tender at a temperature of about 375 degrees. 
Serve plain or sprinkle a little lemon juice on the caps. For variety 
add cream, either sweet or sour, and reheat before serving on but
tered toast. 

BROILED MUSHROOMS: Use medium to large caps. Clean and re
move stems. Let caps marinate in oil (a little vinegar or lemon 
juice may be added) for a few minutes. Place on broiler rack with 
gills up. Dot with butter and season. Broil until weil done. With 
large caps it may be necessary to turn them once, in this case it. 
would probably be best to start with the cap surface toward the 
broiler. 

Camp style: Use large buttons. Clean and put them on sticks of 
green wood alternately with bacon squares. Turn slowly and con
tinuously over the camp fire until clone. Season. 

MocK OYSTERS: This method is often recommended for the oyster 
mushroom, although there is no reason why it can not be used with 
other species. Cut tender caps in the shape of an oyster. Dip in 
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seasoned beaten egg and roll in bread or cracker crumbs. Fry in 
hot f·at and serve at once. 

MusHROOMS WITH BACON: Put either whole or sliced cleaned caps 
in a casserole. Season, then put in a layer of bacon, then another 
layer of mushrooms, etc., finishing with a layer of bacon. Put the 
lid on and bake in a moderate oven for 40-60 minutes• or until both 
the bacon ·and the mushrooms are well done. If much liquid col
lects it may be best to remove the lid during the latter part. of the 
baking. Lactarius volemus is especially good prepared this way. 

MusHROOM souP: Cook small pieces in chicken or beef stock until 
tender. Add rich milk and thicken slightly with a roux of butter 
and flour made by mixing one tablespoon of melted butter and one 
tablespoon of flour . Season as desired. A few chopped chives, sorne 
parsley or a little lemon juice added to each bowl makes for variety 
in :flavor. 

PuREE: Cook caps, stems, or bath in stock or a small amount of 
water till tender. Force through a sieve, add milk or cream and 
thicken with butter ·and flour using two or more tablespoons of flour 
for each pint of liquid depending on the degree of thickness desired. 
Soup may also be made by this method by thickening it less. 

MusHROOM CROQUETTES: Use sieved or finely chopped, cooked 
mushrooms. Bind with a thick white sauce to which a beaten egg or 
two beaten yolks have been added. Season. Roll in fine cracker 
crumbs, dip in beaten egg and roll agaiii in crumbs and fry, prefer
ably in deep fat. A little minced ham or ground smoked tangue 
would be an interesting addition to the mixture. 

MusHROOM AND CHICKEN CASSEROLE: Sauté enough mushrooms to 
make 1 eup cooked. Remove from pan, blend in 2 tablespoons of 
:flour and add 1 eup milk or ! eup top milk or light cream and ! eup 
chicken stock. Add mushrooms and a eup or two of diced chicken, 
season and place in a weil buttered casserole. Cover with bread 
crumbs and dot with butter. Bake in a moderate oven (375°) for 
about i hour. 

MUSHROOM AND CHICKEN IN RICE RING: Prepare mushrooms and 
chicken as above. Serve in one large, or in individual rice rings. 
To make the rice ring place 3 cups of hot 'Cooked rice in one large 
.mold or several small ones. Unmold and put the mushroom-chicken 
mixture in: the center. Garnish with lemon slices, parsley, chopped 
chives or pimenta slices. 

MusHROOMS AND SWEETBREADS: Sauté rnushroorns. Rernove from 
the pan and rnake a white sauce. Add the mushrooms and an equal 
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amount of chopped, cooked sweetbreads. Season and serve in tim
bale cases or on buttered toast. 

MusHROOM AND POTATO souP: Boil 8 medium potatoes. Pour off 
most of the liquid and rice the potatoes. Add sautéed or stewed 
mushrooms and up to 1 eup of the potato or mushroom liquid or a 
combination of the two. Add enough rich milk to make a quart 
and then add a tablespoon of butter. Season and beat before 
serving. 

TOMATOES STUFFED WITH MUSHROOMS: Slice off the stem end of 
firm medium sized tomatoes and scoop out the seeds and core. Fill 
the cavities with finely chopped sautéed mushrooms mixed with 
bread or cracker crumbs. Chopped chives or a small ·amount of 
mild cheese may be added. Top with crumbs dotted with butter 
and bake or broil until the tomatoes are clone. 

MEAT BALLS WITH MUSHROOM SAUCE : Brown meat halls made with 
ground beef. Cover with mushroom purée and simmer for 15 
minutes. 

CANNED M USHROOMS * 
"Use fresh mushrooms known to be edible. 
"Wash, pare, and drop in cold Vinegar-water (1 tablespoon vine

gar to 1 quart water). Drain. Cover with boiling vinegar-salt 
solution (1 teaspoon salt and 1 tablespoon vinegar to 1 quart water). 
Boil 2 or 3 minutes. Pack into hot Bail jars. Add i teaspoon salt. 
Cover with fresh boiling water. Process 35 minutes at 10 pounds 
pressure or 21 hours in hot-water bath; then complete seal. 

M USHROOM KETCHUP 

1 gallon mushrooms 
1 i cups vinegar 
li cups water 
i eup brown sugar 

1 i tablespoons salt 
1 clove garlic 

i teaspoon ginger 
1 teaspoon cinnamon 
i teaspoon claves 
t teaspoon horseradish 
1 tablespoon mustard 
i teaspoon cayenne pepper 

" Run mushrooms through food chopper using fine knife. Add 
water and simmer until mushrooms are tender. Press through a 
sieve. Add other ingredients and cook 30 minutes. Pour boiling 
hot into Bail jars and seal at once." 

*This and the following recipe are quoted from the Ball Blue Book of 
Canning and Preserving Recipes with the permission of the Bail Brothers 
Company, Muncie, Indiana. 
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MusHROOM PoiSONING 

In the following discussion no attempt will be made to treat the 
subject of mushroom poisoning from the viewpoint of the physician. 
Any one interested in a treatise on the toxic qualities of fungi and 
the appropriate medical treatment for each is referred to the tech
nical literature or to Dr. E. E. Fischer's account in Kauffman, 
Agaricaceae of Michigan, 1918. For the layman, the first and most 
important thing to do if confronted with .a case of mushroom poison
ing is to cali a doctor. In serious cases such as those caused by 
sorne amanitas, the symptoms are so delayed that first aid methods 
are not of rouch value. However, if symptoms develop within a few 
hours of the time the material was eaten, the patient should be made 
to disgorge the contents of his stomach. If one should find a child 
with a partly eaten cap of a poisonous Amanita still in his hand, 
every possible effort should be made to empty the child's stomach 
even to the extent of the use of a stomach pump. Never administer 
sedatives or stimulants as first aid methods unless you are compe
tent to judge the type of poisoning and medical aid is unobtainable. 

According to recent studies of mushroom poisoning, the Amanita
type (obtained from A. verna and its relatives) far overshadows all 
others in severity and importance. Consequently it is very essential 
for every collector to learn to recognize the genus Amanita and, if 
possible, to learn to know the common species. This is the best 
insurance one can have 'against making the serious mistake of con
fusing them with species of other genera. In order to help the 
novice as rouch as possible in this task, the number of species of 
Amanita included in this work is much larger than would have been 
justified if the selection bad been based solely on the number of 
species in the genus. 

The poisoning produced by species in other genera of mushrooms 
is generally less serious than that caused by the poisonous amanitas 
but one can experience a very bad night as the result of a mis
identification. The types of poisoning have recently been grouped 
into about ten categories based for the most part on the symptoms 
produced. The effects may be most evident in the cell tissue, the 
nervous system, the intestines, the blood, the muscular fibres, the 
lungs, etc. Sorne species produce more than one type of symptom, 
and Lepiota helveola produces a type rouch like that of the deadly 
amanitas but not as severe. The persona! factor in mushroom 
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poisoning is very important and people who know they are violently 
allergie to fungous spores, i.e., sorne " hay fever " patients, would 
do well to be very cautious when first testing any kind of mushroom 
not previously eaten by them. There is a distinct possibility of the 
novice coming to grief as the result of eating sorne well known edible 
species because of an unusual persona! idiosyncracy on his part. 
For this reason the warning to eat only small quantities the first 
time one tries a species has been repeated over and over again. 

The assertion persists in the literature that Coprinus atramen
tarius does no harm to those who do not use alcoholic bevemges at 
the time or shortly after the mushrooms are eaten, but that those 
who do may be in for a bad time. It would be interesting to get 
more data on this particular problem. In the United States and 
very likely in Europe also, there are quite a number of biotypes of 
this species which can be distinguished by constant but minor 
characters, and it may be that the edibility of these forms needs 
careful study. It is possible that sorne reports of poisoning by this 
species might eventually be traced to particular biotypes. In a 
similar way, sorne of the erratic cases of poisoning by Helvella escu
lenta might be traced to closely related species distinguished by 
chemical rather than morphological characters. The specialist who 
goes into the pine regions of North America and warns collectors 
that H. esculenta is sometimes poisonous is somewhat embarrassed 
when the collector assures him over and over ·again that he has eaten 
the species regularly every year for twenty years and never experi
enced difficulties. It has also been claimed that Boletus Satanas is 
indigestible rather than poisonous, but I prefer to regard it as 
poisonous until more evidence to clear it is available. 

Those who have learned the European species and seek to apply 
their knowledge here in North America would do well to study the 
photographs and descriptions with the same care that should be 
observed by the novice, for it is well known that many such people 
have paid dearly for careless observations and inaccurate identifica
tions. Clitocybe illudens, for instance, has been mistaken for Can
tharellus cibarius with painful results. Experimenting with previ
ously untested species should be left for those mycologists having 
sufficient knowledge to realize the risks they are taking and who are 
prepared to meet them. Under no circumstances should one experi
ment with unidentified collections for in such cases regardless of 
the result, no worthwhile information is obtained. 
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GROWING MusHROOMS 

In recent years the technique of growing mushrooms has been the 
subject of critical study. The results obtained have changed it from 
a relatively haphazard procedure to one which is as exact as a 
laboratory experiment. Consequently any one seriously considering 
growing mushrooms commercially must recognize beforehand that 
to meet the competition he must be as exact in his technique as the 
best of his competitors. This is simply another way of stating that 
any one seeking to make money easily and quickly should not de
cide on mushroom growing as the means of doing it. It is true that 
the industry is expanding rapidly and that a good return can be 
realized on one's investment in many sections of the country, but, 
as in most industries, one must acquire considerable experience be
fore he can expect the best results. AU who are seriously interested 
in the technique should read the Manual of Mushroom Culture by 
G. R. Rettew, O. E. Gahm and F. W. Divine (1941). 



SHORT KEY TO GROUPS OF FUNGI ILLUSTRATED * 

1. Fruiting body cup-shaped to saucer-shaped or urn-shaped (not jelly-
like in consistency if growing on or near wood) .................. 2 

1. Fruit.ing body not as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
2. Fruiting body dark colored, large 

a. Gelatinous ................ . . Bulgaria mexicana (R. 31, No. 211) 
a. Not gelatinous ........ ..... .. ... Urnula craterium (R. 1, No. 3) 

2. Fruiting body 2-8 cm. broad, bright yellow 
Aleuria aurantia (R. 1, No. 2) 

2. Fruiting body 1-2 cm. broad; hymenium yellow to orange, e:x;terior 
green to bluish green ......... . . . .. Caloscypha fulgens (R. 1, No. 1) 

3. Fruiting body clavate to capitate, arising from remains of an insect . 4 
3. Fruiting body variously shaped, not arising from remains of an in-

sect ...... .. ..... .. .. ... ..................... .. . . . . . . . ..... . 5 
4. Fruiting body yellowish; rather stout; on white grubs 

Cordyceps melolanthae (R. 2, No. 14) 
4. Fruiting body on remains of a mo th ( usually pu pal stage) 

Cordyceps militaris (R. 3, No. 15) 
4. Fruiting body on ants ....... Cordyceps myrmecophila (R. 3, No. 16) 
5. Carpophore capitate to clavate; arising from frui:ting bodies of a sub

terranean ascomycete 
a. Carpophore ca pi tate ........ Cordyceps capitata (R. 31, No. 213) 
a. Carpophore clavate .. . Cordyceps ophioglossoides (R. 31, No. 214) 

5. Carpophore with a distinct pitted head or pileus 1 cm. or more in dia., 
pits often elongated radially ......... ... . Morchella (R. 1, Nos. 4-5) 

5. Not as in above choices (head or cap may be convoluted to gyrose) 6 
6. Fruiting body capitate to subcapitate, lubricous and of a cartilaginous 

consistency; pale dull yellow tinged olive at times 
Leotia lubrica (R. 2, No. 13) 

6. Not as a;bove or if carpophore capitate then fragile or fleshy .... .. 7 
7. Fruiting body capitate to pileate, fleshy to membranous, fragile; sur

face gyrose to convoluted 
Helvella (R.1, Nos. 6-7; R . 2, Nos. 8-10; R. 31, No. 212) 

*A key in taxonomy is a system of choices to enable the reader to eliminate 
from consideration ali groups except the one he bas in band. To use a key 
read ali the choices under each heading (there usually are two but sometimes 
more) and accept the one most clearly applying to the plant you have. Then 
proceed to the next choice (either a number, a letter or further indentation) 
until you have arrived at the name of a species or group or have clearly shown 
that the plant you have is not included in the key. 
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7. ~::~t~) b~~~ . . ~~~~~~~ .. '~l~~.a~~ .. :~ . . s.o~~~~·a·t·. ~~~~~~~~ .. ~~o~ 
7. Fruiting body variously shaped but not an unbranched club or 

cylinder. If pilea.te, the hymenium on under side . . . . . . . . . . . . . . . . 9 

8. Fruiting bodies slender, not enlarged above, purplish 
Clavaria purpurea (R. 3, No. 20) 

8. Fruiting bodies black, fieshy, hymenium minutely pubescent from pro-
jecting setae .. ... ....... .... Trichoglossum hirsutum (R. 2, No. 12} 

8. Fruiting bodies enlarged above and of.ten compressed; bright yellow 
a. Stipe yellowish and furfuraceous 

Microglossum rufum (R. 2, No. 12} 
a. Stipe white and smooth ... . ..... . Mitrula palustris (R. 2, No. 11) 

9. Carpophore somewhat cup-shaped; consistency very jelly-like; grow-
ing on wood ..... .. ... ....... . Auricularia auricularis (R. 3, No. 18) 

9. Not as above .... ... .......... ....... ..... . .... . . .. .. . ... . .. 10 
10. Hymenium borne on t he smooth or slightly ,wrinkled surface which 

covers more or less upright simple or much~branced fruit.ing bodies 11 
10. If hymenium is smooth, then the fruiting body pileate to resupinate 

(hymenium may be on teeth, or gills, or line tubes in this choice) . . 12 
11. Fruiting body pliant and tough, pallid, tips of branches not broadly 

fiattened ... . ......... .. Tremellodendron Schweinitzii (R. 3, No. 19) 
11. Fruiting body reddish to orange; more or less spathulate 

Phlogiotus helvelloides (R. 31, No. 215) 
11. Fruiting body massive and much-branched, the <branches broadly flat-

tened at tips; consistency fieshy ... ... .. . .. . Sparassis (R. 4, No. 22) 
11. Fruiting body branches at times somewhat compressed but tips not 

regularly fiattened; very fragile ............ Clavaria (R. 3, No. 21} 
12. Hymenium smooth to rugose and umber ·to dark drab when moist; 

fruiting body fieshy to memtbranaceous, usually more or less pileate 
Craterellus (R. 4, No. 23) 

12. Hymenium borne on a surface which is decidedly wrinkled radially or 
else lamellate, the lamellae if present having typically obtuse ra·ther 
than acute edges ... .............. . . Cantharellus (R. 4, Nos. 24-28) 

12. Not as in a;bove choices, if hymenophore lamellate, the gill edges acute 
(sharp) .. .. ... . .................. . ........................ . 13 

13. Hymenophore ,tubular ... ...... .. . .. .... . .. .. ...... . .. .. .. ... 14 
13. Hymenophore not as ~bave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
14. Frui,ting body hard and woody, perennial ..... . Fomes (R. 5, No. 30) 
14. Fruiting body subfieshy and not decaying readily. 

Polyporus (R. 5, No. 29) 
14. Fruiting body fieshy and soft, readily decaying, typically centrally 

stipitate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
15. Tube layer radially veined and not separable from fiesh of cap 

Boletinus (R. 5, Nos. 31-32) 
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15. Tube layer readily separable from fiesh of cap, usually not with pores 
in a distinct radial arrangement. 

Boletus (R. 5, Nos. 33-35; R. 6, Nos. 36-37; R. 31, No. 217) 
16. Hymenium borne within a saccate to globose structure or finally ex

truded on a horn-like projection and then bad-smelling 
Gasteromycetes (Puffballs) see p. 228 

16. Hymenophore in the form of pendant teeth .......... ..... .. ... 17 
16. Hymenophore lamellate ...................................... 18 
17. Fruiting body laterally stipitate; pallid; consistency cartilaginous-

jelly-like ................. . Tremellodon gelatinosum (R. 3, No. 17) 
17. Fruiting body in the form of a rouch branched fieshy tubercle 

Hericium (R. 6, Nos. 37-38) 
17. Fruiting body pileate and stipitate 

Hydnum (R. 6, Nos. 40-42; R. 31, No. 216) 
18. Rather short, thick-stemmed, brittle fruiting :bodies exuding a milklike 

or colored latex when eut or broken 
Lactarius (R. 8, Nos. 55-56; R. 9, Nos. 57-63; R. 10, Nos. 64-65; 

R. 32, Nos. 218-219 
18. As in above choice or much more fragile, but lacking a latex 

Russula (R. 10, Nos. 66-70) 
18. Fruiting body not typical of either the previous choices . . . . . . . . . . 19 
19. Parasitic on other agarics; fiesh of cap rbreaking dawn into a powdery 

mass; gills thick and often rudimentary . . Asterophora (R. 11, No. 71) 
19. Not with above combination of characters ...................... 20 

20. Hymenium typically waxy (gills with a slight luster and a clean ap
pearance, or, when a piece of the hymenium is rolled rbetween one's 
fingers it becomes partly or entirely molded or compressed into 
halls) ...................................................... 21 

20. Hymenium not as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
21. Spore deposit white 

Hygrophorus (R. 11, Nos. 74-77; R. 12, Nos. 78-79) 
(but see Laccaria, R. 18, No. 123 also) 

21. Spore deposit smoky gray to blackish 
Gomphidius (R. 11, Nos. 72-73) 

22. Fruiting body typically rather tough if fieshy, or membranous and 
very pliant, reviving when remoistened . . . . . . . . . . . . . . . . . . . . . . . . 23 

22. Fruiting body typically soft or if membranous rather fragile, not 
readily reviving when remoistened . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

23. Gills with distinctly dentate to serrate edges 
Lentinus (R. 12, No. 80) 

23. Gill edges even or merely slightly fimbriate . . . . . . . . . . . . . . . . . . . . 24 
24. Stipe eccentric, lateral or lacking .. .... ......... see Pleurotus p. 340 
24. Stipe central, typically 0.5-5 (7) mm. in dia. depending on the species. 

Spores never amyloid 
Marasmius (R. 12, Nos. 81-84; R. 13, No. 85; R. 32, No. 220) 
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25. Spore deposit white to creamy or pale creamy vinaceous . . . . . . . . . 26 
25. Spore deposit distinctly pink, reddish, yellow, rusty brown, cocoa-color, 

chocolate brown or black ......... . .... .. . ....... ..... . · · · · · · 39 
26. Stipe central, slender and cartilaginous or if 5-10 mm. or more thick 

with a distinct cartilaginous cortex .... .. .............. .. .. .. · . 27 
26. Stipe if present typically fieshy ......... ........ ........ · . . . . . 29 
27. Spores amyloid; gills decurrent, stipe somewhat borny in consistency 

and the fruiting bodies Marasmius-like in appearance. 
Xeromphalina (R. 13, No. 86) 

27. Not with above combination of characters .. .. .... ... ........... 28 
28. Gills typically decurrent and margin of pileus strongly incurved or 

inrolled at first ...................... Omphalina (R. 13, No. 87-88) 
28. Gills typically adnate to adnexed and margin of pileus strongly in-

curved ........................................ . Lyophyllum and 
CoUybia (R.13, Nos. 89-91; R. 14, No. 92; but see R. 18, No.122 also) 

28. Gills either adnate or decurrent but if decurrent the cap margin not 
incurved (this genus cannot be accurately distinguished from CoUybia 
without a microscope) .. . Mycena (R. 14, Nos. 93-98; R. 32, No. 221) 

29. Stipe eccentric, lateral or lacking .... . Pleurotus (R. 15, Nos. 99-101) 
29. Stipe central or only eccentric in abnormal frwting bodies . . . . . . . . 30 
30. Stipe with an annulus but no volva; gills attached to stipe; stipe and 

pileus not readily separable from each other . . . . . . . . . . . . . . . . . . . . 31 
30. Stipe lacking an annulus but otherwise as in above choice, or cap and 

stipe readily separable and gills free (in which case an annulus may or 
may not be present) . .. ........ .... .... ...... .. .............. 32 

31. Pileus powdery to granulose and sheath of stipe when present with a 
similar coating .................. Cystoderma (R. 16, Nos. 107-110) 

31. Pileus lacking a powdery or granulose surface layer 
Catathelasma and Armillaria (R. 15, Nos. 104-105; R. 16, No. 106; 

R. 32, Nos. 222-223) 
32. Stipe not readily separable from pileus; no universal veil or weil de

veloped partial veil present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 
32. Stipe readily separruble from pileus; either a volva or annulus or both 

present . ... ..... ....... .... ...... . .............. .. ......... 36 
33. Spores amyloid; fruiting body typically large and fieshy; with con

spicuous mycelium :binding debris together in the area where the car-
pophores occur ..... . . Leucopaxillus (R. 17, No. 110; R. 32, No. 224) 

33. Spores not amyloid or if so fruiting bodies typically thin-fieshed to 
submembranous and mycelial mat not conspicuous . . . . . . . . . . . . . . 34 

34. Gills with a waxy luster and sorne shade of fiesh color 
Laccaria (R. 18, No. 123) 

34. Not as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
35. Lamellae typically decurrent 

Clitocybe (R. 16, Nos. 111-112; R. 17, Nos. 113-115; R. 33, No. 225) 
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35. Lamellae typically adnate to notched 
Tricholoma (R.17, Nos.117-119; R . 18, Nos.120-121 ; R. 33, No. 226) 

36. Volva present, annulus absent ... . . . . Vaginata (R. 18, Nos. 124-126) 
36. Annulus present, volva present or absent . . . . . . . . . . . . . . . . . . . . . . 37 
37. Both volva and annulus present 

Amanita (R. 19, Nos. 127-133; R. 20, Nos. 134-138) 
37. Volva lacking, annulus present ..... . .......... ..... ......... .. 38 
38. Pileus or stipe or both viscid to glutinous (Gill trama divergent, and 

must be studied to accurately identify genus) 
Limacella (R. 20, No. 139) 

38. Pileus and stipe typically merely moist or dry 
Lepiota (R. 20, Nos. 140; R. 21, Nos. 141-147 ; R. 33, No. 227) 

39. Spore deposits distinctly pink or flesh color ......... . .......... 40 
39. Spore deposits yellow, rusty brown, purple brown to black . . . . . . . 44 
40. Stipe readily separable from pileus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 
40. Stipe and pileus confluent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 
41. Volva present, annulus lacking ... ......... Volvariœ (not illustrated) 
41. Volva absent, or at !east very evanescent ... ... ..... ........... 42 
42. Annulus present ............ ... ...... . . Annularia (not illustrated) 
42. Annulus absent; gills free ........... . Pluteus (R. 22, Nos. 148-149) 
43. Stipe often eccentric, cap very soft and fleshy 

Clitopilus (R. 22, No. 152) 
43. Stipe central and flesh of cap not exceptionally soft 

Rhodophyllus (R. 22, Nos. 150-151) 
44. Spores yellow to rusty brown in deposits .... . ....... . ... ...... 45 
44. Spores purple brown to black in deposits . . . . . . . . . . . . . . . . . . . . . . 54 
45. Partial veil cobweb-like .......... . Cortinarius (R. 24, Nos. 163-167) 
45. Partial veil membranous to coarsely fibrillose if present . . . . . . . . . . 46 
46. Stipe typically lateral or lacking ........ Crepidotu.s (R. 23, No. 158) 
46. Stipe typically central . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
47. Stipe fleshy, annulus typically present 

Pholiota (R. 25, Nos. 171-175; see R. 23, Nos. 159-160 for Rozites and 
Gymnopilus) 

47. Stipe not with above combination of characters ..... ... .... ..... 48 
48. Stipe fleshy, annulus lacking ............................ ...... 49 
48. Stipe typically slender and fragile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
49. Terrestrial fungi with viscid caps 

Hebeloma (R. 23, Nos. 161; R. 24, No. 162; R . 33, No. 229) 
49. Terrestrial fungi with dry fibrillose caps 

Inocybe (R. 24, No. 168; R. 25, Nos. 169-170) 
49. Lignicolous fungi, pileus viscid or dry (not sharply distinct from 

Pholiota) .................. ..... . Flammula (R. 26, Nos. 176-178) 
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50. Pileus atomate when faded ... . .... ...... Conocybe (R. 23, No. 156) 
50. Pileus not as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
51. Gills decurrent . ....... .. ............ . . .. Tubaria (R. 22, No. 153) 
51. Gills typically adnate or notched . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
52. Pileus viscid and plicate-striate . .. . ... .... Bolbitius (R. 23, No. 157) 
52. Not with above combination of characters .... ..... . . . ... . ... .. 53 
53. Margin of pileus inrolled or strongly incurved 

Naucoria (R. 23, No. 155) 
53. Margin of pileus straight ............... . Galerina (R. 22, No. 154) 
54. Gills deliquescing at maturity; spores typically black but dark brown 

in sorne . ..... . .... ... ........ .... . Coprinus <(R. 30, Nos. 207-210) 
54. Gills not deliquescing at maturity . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
55. Gills tY'Pically mottled by the maturing spores 

Panaeolus (R. 30, Nos. 204-206) 
55. Gills not as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
56. Pileus typically plicate striate 

Pseudocoprinus (R. 29, Nos. 202-203) 
56. Pileus not as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 
57. Pileus atomate ·when faded (.fibrils on cap in sorne species may obscure 

this character) .. .... ............ . PsathyreUa (R. 29, Nos. 197-201) 
57. Pileus not as ab ove (dry and powdery in one) . . . . . . . . . . . . . . . . . . 58 
58. Gills free, annulus present, stipe readily separable from pileus (annulus 

often evanescent in A. echinatus) 
Agaricus (R. 27, No. 189; R. 28, Nos. 190-196; R. 33, No. 230) 

58. Gills adnate, stipe typically with an annulus and not readily separable 
from cap ....... .... .. .. . . ...... . Stropharia (R. 27, Nos. 184-188) 

58. No annulus present 
Naematoloma and Psilocybe (R. 26, Nos. 179-182 for the former and 

R . 27, No. 183; R. 33, No. 228 for the latter) 



The Classification of the 
Fungi Illustrated 

TEXT KEY 

The following text key is included for those who are not profes
sional botanists, but who are equipped to make microscopie obser
vations. In the gill fungi it goes to genera, but in the other groups 
it goes only as far as appeared practical for the purposes of this 
work. Those who use it should do so with these limitations clearly 
in mind. It will serve as an introduction to text keys for sorne 
people and enable them to check the identifications made by use 
of the short key. Such cross checking is desirable and will do rouch 
to establish one's confidence in his evaluation of the various charac
ters. Those who wish to have an outline of the classification of 
fungi clown to genera will find Clements and Shear (1931) helpful. 
Those interested in a Jess elaborate treatment which keys out the 
families of fungi will find Martin (1941) very useful. 
A. Spores of sexual or perfect stage borne in asci; fruiting body fleshy 

FLESHY AscOMYCETES p. 136 
A. Spores of sexual or perfect stage borne on basidia 

BASIDIOMYCETES p. 170 

THE FLESHY ASCOMYCETES 

These fungi differ from all others illustrated in this work by hav
ing their spores borne within sacks or asci (singular, ascus) fig. llg, 
instead of on the ends of sterigmata as in the true mushrooms. 
Fungi which bear their spores in asci are more numerous than those 
of either of the other two large groups (Phycomycetes and Basidio
mycetes) but only a small number produce fleshy fructifications of 
sufficient size to attract the attention of the average collector. The 
majority are very inconspicuous and cannot be viewed satisfactorily 
without a lens. In this work, with the exception of the genus Hel
vella, only a very few species have been illustrated. Those included 
were selected because they are common species in their areas and 
rather striking in appearance. The photographs are designed to 
illustrate the type of fungus which belongs in a particular family 
or genus. 
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KEY TO GROUPS OF FLESHY ASCOMYCETES 

A. Asci operculate * 
1. Fructification cup-shaped, urn-shaped or in the form of a more or 

less flattened dise .... ... . ... .. ............. . .. Pezizaceae, p. 137 

1. Fructification clavate to pileate ............. . Helvellaceae, p. 144 

A. Asci inoperculate 
1. Fruiting body terrestrial or on very decayed wood; dark or bright 

colored ............................... . ... Geoglossaceae, p. 157 
1. Fruiting body arising from the remains of an insect., either larval or 

adul·t stages (the insect sometimes buried in the ground and the 
fruiting body appearing terrestrial) ............ Cordyceps, p. 162 

Pezizaceae 

The fungi of this family make up the bulk of the conspicuous 
species commonly designated as the cup-fungi. The name refers 
to the characteristic shape of the fructification, but not all apothecia 
are in the form of true cups. In many only a small flat or slightly 
convex dise is formed. In others the eup is perched on top of a 
more or less elongated stipe and in others it is very lopsided or 
deeply split clown one side. The classification of the genera and 
species is based largely on spore characters with the result that one 
cannot study the group to advantage without a calibrated micro
scope. Many of the species are brightly colored and are very at
tractive in spite of their small size. They grow on or in the soil as 
well as on decaying wood and other plant debris. Many are found 
on the dung of animals. They are often more abundant in the 
spring than at any other season, but fruit during the summer and 
fall as well depending on the weather. In sorne the cups reach a 
diameter of 10 cm. or more and are fairly fl.eshy, but none are con
sidered choice as esculents and one seldom finds their edibility men
tioned in the literature. The species selected for the illustrations 
show the range of color to be expected in the family. The North 
American cup-fungi, published in 1928 and the supplement in 1942 

* See fig . 11, d. The operculum is a lidlike structure which is forced back 
out of the way by the spores as they are shot out of the ascus. It often is 
completely tom away, thus leaving only a more or Jess round hole in or near 
the tip of the thin-walled ascus. Sorne species grouped under this heading 
have asci with thin walls at the apex which open by a broad rupture. In the 
inoperculate type of ascus the tip is characteristically thick-walled and a nar
row channel or tube extends through to the apex and the spores are forced 
through it when discharged. It is sometimes difficult to decide in which group 
a fungus belongs. If lthe ascus is thin-walled at the apex and the spores and 
asci are large, the fungus very likely belongs in the operculate group. 
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by Dr. Fred J. Seaver of the New York Botanical Garden is our 
most complete technical account of the operculate cup-fungi. 

KEY 

I. Fruiting body dark colored, large (2--5 cm. wide at maturity, urn
shaped, with black hairs over the stipelike hase. 
A. Consistency gelatinous ...... .. . Bulgaria mexicana R. 31, No. 211 
A. Consistency not gelatinous ...... ... Urnula Craterium R . 1, No. 3 

II. Fruiting body bright colored 
A. Spores glohose, &-8 tJ. in dia., fruiting ·body typically tinged green 

or greenish over exterior .......... Caloscypha fulgens, R. 1, No. 1 
A. Spores 15-18 X 7-9 tJ.; fruiting body never greenish; hymenium 

:bright reddish orange ............. . Aleuria aurantia, R. 1, No. 2 

CALOSCYPHA Boudier 

The genus Caloscypha was founded on Peziza fulg ens Fries, the 
species illustrated here. Seaver included this fungus in Pseudoplec
tania. However, after studying both C. fulgens and Pseudoplec
tania nigrella I must confess that to me the two do not appear to be 
sufficiently closely related to be placed in the same genus. The 
characters which distinguish Caloscypha are the spherical spores, 
bright colored pigments and poorly developed hairs over the exterior 
of the apothecia. The known species of Pseudoplectania are black 
and of a more cartilaginous consistency. C. fulgens is rather fragile 
when fresh. 

Caloscypha fulgens Boudier, Bull. Soc. Mye. Fr. 1: 103. 1885. 

The D azzling Caloscypha 

Peziza fulgens Fries, Syst. Mye. 2: 67. 1822. 
Peziza cyanoderma Debary in Rab. Fungi Eur. (Exsicc. no. 516). 1863. 
Pseudoplectania fulgens Fuekel, Symb. Mye. p. 324. 1869. 
Aleuria fulgens Gillet, Champ. France 4: 41. 1879. 
Cochlearia aurantiaca Lambotte, Fior. Mye. de Belg. p. 323. 1880. 
Barlaea fulgens Rehm in Rab. Krypt. Fl. 13: 930. 1894. 
Otidella fulgens (Fr.) Saceardo, Syll. Fung. 8: 99. 1889. 
PlicarieUa fulgens Lindau in Engl. & Prantl Nat. Pfl.. 11: 179. 1896. 
Detonia fulg ens Durand, Bull. Torrey Club 29: 459. 1902. 
Lamprospora fulgens Snyder, Mycologia 28: 484. 1936. 

Illustration: Reel 1, No. 1. 

GENERAL DrscussiON. As is indicated by the above synonymy, 
mycologists have had a difficult time agreeing as to the genus in 
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which this beautiful fungus should be placed. I observed large 
numbers of apothecia in the Olympie National Park during the 
spring of 1939, and found that the color of truly fresh cups was 
green to bluish green over the exterior, but often faded to orange
yellow. Seaver (1928) describe it as pale orange becoming greenish 
or olivaceous especially along the margin. Sorne descriptions indi
cate that when the apothecia are bruised the surface turns bluish, 
a character I have not observed. Note that the cups (apothecia) 
are sometimes lobed to lopsided. In this respect the fungus simu
lates species in the genus Otidea. In Otidea the apothecia are 
typically ear-shaped or very lopsided, and the colors of sorne are 
very bright. Seaver (1928) used the name Pseudop~ectania fu~gens 
for the species under consideration, but since the fungus does not 
appear to me to be closely related to P . nigreUa Boudier's generic 
name has been adopted instead. C. fu~gens was the only species in
cluded in Caloscypha when that genus was described so it must be 
regarded as the generic type. 

EnmiLITY. Of no value as an esculent. Apparently it has not 
been tested. 

HABIT, HABITAT AND DISTRIDUTION. Seaver states that this 
fungus is rarely collected. I ts distribution is typically northern or 
alpine, and world wide. I have found it to be one of the common 
cup-fungi to fruit in the wake of melting snow banks in the moun
tains. It is also common in cold seepage areas or near springs on 
very wet soi! and debris. 

TECHNICAL DESCRIPTION. Apothecia 1-3 cm. in dia., regular to 
irregular in form, not infrequently lopsided or split in the manner 
of an Otidea, the margin usually somewhat incurved at first but 
soon expanded, substipitate and attached to the substratum by a 
dense mass of mycelium which holds the soil and debris together 
even after the apothecia have been dried, exterior appearing unpol
ished or sparingly clothed with poorly developed hairs, when young 
"Lincoln green" to "grape green" (near grass green) but gradually 
bluish and sometimes fading to pale orange-yellow from the base 
upward, hymenium bright orange-yellow ("cadmium yellow "); 
hairs consisting of short (10-25 X 6-9 p.) more or less contorted 
hyphae with greenish contents, paraphyses slender, scarccly enlargcd 
above, filled with orange granules; asci up to 115 p. long, and 10-
12 p. in dia., 8-spored; spores globose, 6-8 p. in dia., hyaline (G-500). 
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ALEURIA Fuckel 

Apothecia scattered, gregarious or cespitose, more or less cup
shaped, variously colored, outer surface smooth or somewhat tomen
tose, hymenium smooth to more or less wrinkled or convoluted; 
ascospores ellipsoid, smooth at first but finally becoming reticulate; 
asci eight-spored; paraphyses with enlarged api ces. 

The genus is distinguished from Peziza by the reticulate asco
spores. The one species illustrated is the type of the genus and a 
cup-fungus every one can easily find. 

Aleuria aurantia (Fr.) Fuckel, Symb. Mye. p. 325. 1869. 

The Orange Aleuria 

Peziza aurantia Fries, Syst. Mye. 2: 49. 1822. 
Cochlearia aurantia Lambotte, Flor. Mye. Belg. p. 323. 1880. 
Otidea aurantia Massee, Brcit. Fungus-Flora 4: 448. 1895. 

Illustration: Reel1, No. 2. 

GENERAL DiscussiON. A. aurantia is one of our most colorful 
and common species of cup-fungi. In the field it can nearly always 
be identified by the thin brittle fiesh and very bright orange to 
orange-yellow hymenium. During sorne seasons only small cups 
(1-2 cm. broad) are found but if the rainfall in early autumn is 
copious very large cups are usually abundant. As most teachers of 
biology know, it is an excellent species for the demonstration of 
the forcible discharge of the ascospores. In the photograph the 
white column above the eup in the foreground is the spore-cloud 
which has been carried upward by the air currents set up as the 
spores were shot from the asci. The spores are not shot upward 
to a height as great as that of the column shown in the photograph. 
If the fresh cups are jarred or blown upon suddenly the spores will 
be expelled. Apothecia collected and placed in the laboratory 
under a bell jar and allowed to stand for a short time (about an 
hour) will also "puff" readily when the bell jar is removed and the 
cups disturbed slightly. To my knowledge Mr. Gruber's photo
graph of this species shows the phenomenon of spore discharge 
better than any other photograph ever published. It was, of course, 
taken with a speed-fiash arrangement at about one two-hundredth 
of a second. 

EnmiLITY. This is reported as an edible fungus, but I have never 
tried it. Mcllvaine, who perhaps tested the edibility of more fungi 
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than any other American mycologist, reported the fl.avor as fair
and claimed to have eaten it over a period of fifteen years. 
Although the consistency is brittle in fresh plants, it is rather hard 
and horny when dry and I doubt if the fungus would be satisfactory 
if dried for winter use. 

DISTRIBUTION. It is known throughout the United States and 
southern Canada. Seaver reports it as occur-ring from Newfound
land to the state of Washington and south to California in the west 
and West Virginia in the east. Hesler has collected it in The Great 
Smoky Mountains National Park at Elkmont, Tennessee. In the 
Puget Sound Region of Washington it is particularly abundant and 
here the cups are regularly 5-10 cm. broad when mature. It is 
almost certain to be found along freshly graded roads in this area, 
and often practically lines the sides of logging roads and skid
tracks made where heavy logs have been dragged through the woods 
to loading platforms. 

TECHNICAL DESCRIPTION. Apothecia scattered, gregarious or 
densely cespitose, (1) 3-8 (12) cm. broad, sessile to substipitate, the 
margin inrolled at first, expanding to a deep or a shallow eup and 
in age often becoming irregular in shape as a result of crowding, 
rarely lopsided as in Otidea, outer surface covered with a fine 
whitish tomentum which becomes more conspicuous as the cups age 
or dry out, hymenial surface concave, rarely nearly plane, smooth 
or in age variously wrinkled or folded, brilliant orange to brilliant 
yellow (" Flame scarlet" to "orange chrome" or fading to near 
"Mikado orange"); ascospores uniseriate, usually obliquely ar
ranged in the ascus, smooth at first but finally becoming sculptured, 
15-18 X 7-9 p.; asci eight-spored, cylindric or nearly so, 200-225 X 
10-12 p.; paraphyses enlarged at the apex, 175-220 p. long, 7-8 p. in 
dia. at the obtuse apex, enlarged portion with orange granules when 
fresh, lower portion 2.5-3 p. and hyaline or nearly so (G-734). 

URNULA Fries 

Apothecia typically large, of somewhat leathery to tough con
sistency, dark colored, exterior matted-fibrillose, apex closed at first 
but soon opening with a stellate aperture or by a number of slits 
which cause the margin to become crenate or cause the apothecium 
to split into a number of segments or rays. Asci operculate, eight
spored. Spores narrowly ellipsoid to subfusoid, hyaline or nearly 
so. Paraphyses slender and often branched. 
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Urnula Craterium (Schw.) Fries, Nova Acta Soc. Sei. Upsal. III. 1 : 
122. 1851. 

Urn-fungus 

Peziza Craterium Schweinitz, Schrift. N at.-Gesel. Leipzig 1: 117. 1822. 
Cenangium Craterium Fries, Elench. Fung. 2: 21. 1828. 
Dermea Craterium Schweinitz, Trans. Am. Phil. Soc. II. 4: 237. 1834. 
Peziza adusta Schulzer, Verh. Zool.-Bot. Ges. Wien 16: 62. 1866. 
Craterium microcrater Hazslinski, Verh. Zool.-Bot. Ges. Wien 37: 167. 

1887. 
Scutellinia adusta O. Kuntze, Rev. Gen. Pl. 3: 520. 1893. 
Geopyxis Craterium Rehm in Rab. Krypt. FI. 1: 974. 1894. 
Scypharia Craterium Rehm, ibid. 
Plectania adusta Saccardo, Syll. Fung. 8: 164. 1889. 

Illustration: Reel 1, No. 3. 

GENERAL DiscussiON. The photograph should dispel one illusion 
which exists in regard to this species; nam ely th at the exterior of 
the eup is black. Eventually it does become black when badly 
weathered but typically it is the color shown in the photograph. 
The color evident in the row of cups along the stick is " cinnamon 
drab " of Ridgeway's system or very close to it. On the caps which 
were uprooted to show the characteristic black hairs at the base of 
the stipe, the colors of the apex of the stipe and base of the eup are 
sordid olivaceous merging to blackish. Note in particular the one 
small immature apothecium in the center of the picture. Its apex 
has not yet ruptured and consequently the " eup " is still closed. 
The teeth, which are formed when the apothecium opens and the 
apical membrane is ruptured, are well shown on a number of fruit
ing bodies in the photograph. The surface of the apothecium is 
typically matted-fibrillose or felt-like in texture rather than densely 
tomentose, and, .as shown in the photograph on the larger cups, is 
typically areolate-scaly as a result of the fibrils being more or less 
aggregated into patches. There are only two species of this genus 
known to occur in North America. In the other, U. Geaster, the 
apothecium splits down the sides almost to the stipe much in the 
manner characteristic of the earth stars. 

EnmiLITY. Not edible. 

HABIT, HABITAT, AND DISTRIBUTION. This is a common species in 
the early spring in regions characterized by forests of deciduous 
trees. It is nearly always found growing along a fallen trunk or 
large branch in the manner shown in the photograph. It is known 
from Europe as weil .as North America. 
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TECHNICAL DEScRIPTION. Apothecia 3-8 cm. in dia., 4-6 cm. 
high or up to 10-12 cm. over aU in length if stipe and eup are not 
distinct, subcylindric young, becoming ellipsoid to subglobose, apex 
often flattened at first and soon ruptured to produce four primary 
lobes which in turn divide until in age the margin is crenate or 
toothed with the teeth curved outward, exterior "cinnamon-drab" 
to "drab" or "hair-brown ", black only in age or when badly 
weathered, surface matted-fibrillose, the layer of fibrils breaking up 
into small areolate patches which may have a pinkish tinge or be 
merely grayish and which become widely separated ·as the eup ex
pands, in age somewhat glabrescent and often becoming rugulose to 
sulcate near the stipe and developing an olivaceous tinge; hymenium 
" mummy brown " to blackish, even to wrinkled or at times almost 
morchelloid; stipe 2-7 cm. long, 1-2.5 cm. thick, merging into the 
eup, usually deeply ridged or sulcate, matted-fibrillose to scurfy 
and either olivaceous black or grayer than exterior of apothecium, 
base with coarse matted black hairs; spores 28-35 X 10-13 p., nar
rowly ellipsoid, hyaline in KOH, uniseriate; asci narrowly cylindric, 
500-600 X 12-18 p., base not conspicuously narrowed for any appre
ciable distance; paraphyses brownish, septate, filamentous, apices 
scarcely enlarged, exterior of apothecium covered by a mat of fibrils 
the outermost of which are hyaline, those toward the interior darker 
brown and with thickened walls, the apothecial wall made up of 
parenchymatic cells with olivaceous walls when revived in KOH, 
sorne of the hyphae in the fibrillose layer covering the apothecial 
wall also olivaceous in KOH (S-18942). 

BULGARIA Fr. 

Caespitose, substipitate or sessile, erumpent, on decaying sticks 
and branches, turbinate or thick-discoid, somewhat jug-shaped when 
open, thick, gelatinous, fleshy, drying horny, outside warty or 
wrinkled, dark colored; asci cylindrica}, long stalked, 4-8 spored; 
spores elliptical, 1-celled, brown when mature; paraphyses filiform, 
colored, forming an epithecium. 

Bulgaria Mexicana Ellis & Holway, Bot. Gaz. 24 : 37. 1897. 

Illustration: Reel 31, No. 211. 

GENERAL DrscussroN. The jelly-like consistency of the fruiting 
bodies is an outstanding feature of the species of this genus as is 
also the dark coloration. One will find certain members of the Tre-
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mellales with cuplike fruiting bodies and dark colors, but the pres
ence of basidia in the one and asci in the other will allow them to be 
quickly distinguished under a microscope. 

HABIT, HABITAT, AND DISTRIDUTION. Single to gregarious on wet 
wood. I have one collection from Crescent City, California, on 
spruce. Mr. Gruber's collection was from near Portland, Oregon 
and the wood was not identified. It is a very rare species in the 
United States. 

TECHNICAL DESCRIPTION. Apothecia obconic, stipitate, 2.5-3.5 
cm. broad, thick and of a gelatinous consistency, becoming hard and 
rigid when dry, with the margin involute and much wrinkled, 
glabrous, olive-black; hymenium reddish brown to brownish, smoky 
brownish dried, cracking and showing the whitish substance of the 
hypothecium; stipe central, short, stout, wrinkled, gelatinous; asci 
8-spored, 250-300 X 12-17 p.; paraphyses filiform, slightly thickened 
above and brownish; spores 25-34 X 8-10 p., somewhat allantoid in 
side view, ends obtuse to subacute, hyaline (G-19-7). 

Helvellaceae 

Fungi of this family are characterized by columnar, subglobose or 
ptleate fruiting bodies, and if pileate the cap is always supported by 
a distinct stipe. The shape of the cap may vary greatly as is shown 
in the photographs, and the type of hymenium, whether smooth, 
wrinkled or pitted, is used as an aid in distinguishing genera. This 
is a very important family for the beginner to learn since it contains 
the choice " sponge mushrooms " or morels. The two commonest 
genera have been illustrated. 

KEY 

A. Pileus distinctly pitted ............... ... ........ . Morchella, p. 144 
A. Pileus convoluted or saddle-shaped and variously wrinkled 

Helvella, p. 148 

MORCHELLA Fries 

The pileus in this genus is characterized by numerous pits, often 
somewhat longitudinally arranged, in the hymenial ,surface. De
pending on the species, the margin may be attached to the stipe or 
free from it. It is attached in all of the larger species, and in sorne 
of these the stipe is very short and inconspicuous in relation to the 
size of the cap. 
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KEY 

I. Margin of 'Pileus free from stipe for one fourth to one third of the dis-
tance toward the apex . .. . .. ....... . MorcheUa semilibera, R. 1, No. 5 

I. Margin of pileus adnate to the stipe . . MorcheUa esculenta, R. 1, No. 4 

Morchella esculenta Fries, Syst. Mye. 2: 6. 1822. 

Sponge-mushroom or Morel 

Phalloboletus esculentus O. Kuntze, Rev. Gen. Pl. 2: 865. 1891. 
MorcheUa rotunda Boudier, Bull. Soc. Mye. Fr. 13: 135. 1897. 
Morchella vulgaris Boudier, Bull. Soc. Mye. Fr. 13: 139. 1897. 
Morilla esculenta Quélet, Enchir. Fung. p . 271. 1886. 

Illustration: Reel 1, No. 4. 

GENERAL DiscussiON. The variation in size, shape and color of 
the caps of this species is great and consequently puzzling. The 
important point to observe is the pitted condition of the surface and 
the general arrangement of the pits. Seaver (1928) recognizes six 
species of M orcheUa: M. crassipes, M. esculenta, M. conica, M. 
deliciosa, M. angusticeps and M. hybrida (M. semilibera). In the 
last one listed the margin of the cap is free from the stipe and conse
quently it is readily distinguished from all the others (see R. 1. 
no. 5) . M. angusticeps has the ribs of the cap rouch darker than the 
pits and, as the name indicates, a conie or subconic narrow cap. Its 
spores are larger than in the other species. The remaining four are 
difficult to separate because of intergrading forms. The fruiting 
bodies photographed did not have mature spores and the para
physes were not greatly enlarged at the tips (which measured only 
ô-8 p. in dia.). The spore size given in the description is taken from 
Seaver. The spores of M. crassipes, M . esculenta, M. conica and 
M. deliciosa are all about the same size. 

EorniLITY. All of the species mentioned above are considered 
excellent and in fact are among the most highly prized of all edible 
fungi. They are safe for the beginner, and often the only abundant 
edible fungi available during the last two weeks of May. Sorne of 
my acquaintances on the Pacifie Coast insist t hat the western 
morels are not as good, either in flavor or consistency, as those found 
in the eastern states. There are many ways of cooking the 
" sponges " but they are excellent simply fried in butter or with 
steak. A comparison of the photograph of this species and Hel v ella 
esculenta will prevent any one from confusing the two. 
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HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious on 
humus in woods or in open places such as wet abandoned meadows. 
They are known to occur in old archards also. M. esculenta and 
its closely related species are world wide in distribution and corn
mon throughout the northern United States and southern Canada. 
Our photograph was taken in Idaho at the end of May. As Seaver 
(1942) has pointed out, the common name for M. esculenta might 
well be " May mushroom " since it is nearly always found during 
the latter part of that month. In our western mountains, however, 
species of Morchella can be collected from the last of April to nearly 
the end of June depending on the elevation. 

TECHNICAL DESCRIPTION. Pileus subglobose to obtusely conie, 
5-9 cm. long, 3-6 cm. thick, pits quite irregular in shape from 
rounded to considerably elongated or at times laterally compressed, 
3-6 (10) mm. in dia. and up to 15 mm. long, the ribs irregularly 
anastomosing and not distinctly longitudinally disposed, the edges 
rounded, 1-2 (3) mm. thick; hymenium sordid yellowish to yellow
ish brown or grayish brown, ribs concolorous or either paler or 
slightly dar ker; stipe short and stout, 1-3 (10) cm. long, 10-15 (30) 
mm. at apex, fragile, clavate to bulbous, whitish to pallid or slightly 
discolored, somewhat wrinkled or lacunose at the base, white fur
furaceous to minutely pubescent over all at first; asci subcylindric, 
250-300 p. long, 16-20 p. in dia., 8-spored; spores hyaline in KOH, 
yellowish in deposits, 18--25 X 10-14 p., ellipsoid; paraphyses nearly 
equal, 6-8 p. in dia. at the apex, hyaline in KOH (G-501). 

Morchella semilibera Fries, Syst. Mye. 2: 10. 1822. 

The H alf-free Morel 

Mitrophora semilibera Léveillé, Ann. Sei. Nat. III. 5: 250. 1846. 
Mitrophora rimosipes Léveillé, Ann. Sei. Nat. III. 5: 250. 1846. 
Morilla semilibera Quélet, Enehir. Fung. p. 271. 1886. 
Morchella Mitra Lenz, Sehwiimme p. 103. 1831. 
Phalloboletus Rete O. Kunze, Rev. Gen. Pl. 2: 865. 1891. 
Morchella hybrida rimosipes P. Henn, Verh. Bot. Brandenb. 36: 68. 1895. 
Phalloboletus rimosipes O. Kuntze, Rev. Gen. Pl. 2: 865. 1891. 
Morchella punctipes Peck, Bull. Torrey Club, 30: 99. 1903. 
Mitrophora hybrida Boud. Hist. et Class . D iscom. d'Eur. p. 33. 1907. 
Morchella hybrida Fuckel, Symb. Mye. p. 334. 1869-70. 

Illustration: Reel1, No. 5. 

GENERAL DiscussiON. The fruiting bodies of this species are 
rather well characterized by the statement that they are nearly all 
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stipe and very little pileus. The older the carpophores become the 
more pronounced is this relationship between the cap and stem. The 
photograph shows mature fruiting bodies. When real young the 
stipe is short and equal in diameter throughout its length. The 
characteristic feature of the pileus, as pointed out under M. escu
lenta, is that its margin is free from the stipe. This is clearly shawn 
on the broken fruiting body in the right foreground. Another im
portant feature is the conspicuously longitudinal arrangement of 
the ribs. In old carpophores the cap often splits at the apex and 
may be free from the stipe for about half the length of the pileus 
or may appear to be attached only at its apex. I have never found 
the surface of the stipe to be delicately pubescent as described by 
Seaver. The stems in the material I have seen (including that 
shawn in the photograph) possessed a granulose-scurfy covering 
composed of fascicles of thin-walled cells (15) 20-50 (60) X 30-
80 p. which varied in shape from ellipsoid to globose. The color of 
the pileus varies either to a lighter or darker yellowish brown than 
shawn in our illustration, and there appears to be a distinct tendency 
for the ribs to darken to bister as the caps age. This change was 
just beginning to show on the specimens photographed. 

EomiLITY. Edible and very good. My only objection to it is 
that the caps are so small that one needs to gather a large number 
of fruiting bodies to get enough for a meal. The stems, though 
fragile and brittle when fresh, are likely to be rather tough when 
cooked so I prefer to discard them. One should not collect for 
table use specimens in which the ribs of the cap have become dark. 
As pointed out above, this is an indication of age or weathering, 
and such caps are likely to be of strong or disagreeable flavor. 

HABIT, HABITAT, AND DISTRIDUTION. Although widely distributed 
in Europe and North America, it does not appear to be common. 
In the vicinity of Ann Arbor, Michigan, however, it is common and 
occurs throughout our oak woods on either high or law ground. It 
usually fruits about a week before the larger morels appear, and 
during most seasons is abundant between the 7th and 18th of May 
depending on the weather. 

TECHNICAL DESCRIPTION. Pileus 1.5-5 cm. across the base, 1.5-
3.5 cm. high (often broader than high in age), obtuse to conie or 
somewhat bell-shaped, the margin free from but appressed to the 
stipe when young, often flaring conspicuously in age, pits greatly 
elongated and ribs longitudinally arranged and often extending to 
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the apex, 2-3 mm. deep in young caps, becoming broader and shal
lower in age, the ribs about 1 mm. thick, the pits often reticulate or 
compound as the result of the formation of secondary walls, color 
of both pits and ribs dull yellowish brown (" snuff brown " to " Sac
cardo's umber ") or tinged grayish, the ribs discoloring to bister and 
finally blackish in age, the free undersurface of the cap covered by 
a granulose to furfuraceous coating and at times somewhat rugulose 
in addition; flesh watery, fragile, concolorous with the pits or pal er, 
odor and taste mild; stipe 8-16 cm. long, 10--20 mm. thick at apex, 
equal when young, clavate in age and up to 3.5-4 cm. thick at the 
base, hollow, fragile, pallid to yellowish and in age at times with 
pinkish discolorations, distinctly longitudinally ribbed near the apex 
and often becoming obscurely ribbed to lacunose over ali, base 
usually sulcate and appearing as if pinched off, the ribs when de
veloped often anastomosing or such a pattern showing through the 
translucent flesh, surface entirely granular-furfuraceous; spores 24-
27 (30) X 12-15 p., broadly ellipsoid, hyaline in KOH, pale yellow 
in deposits; asci 260--310 X 18-25 p., nearly equal to a short con
torted or flexuous pedicel, 8-spored, spores uniseriate (S-18941}. 

HELVELLA Fries 

The beginner should pay close attention to the characters of this 
genus so that he will not confuse any of its species with true morels. 
In Europe the helvellas are sometimes referred to as the Lorchels 
in contrast to the M orel.s, and there is an old German ditty to the 
effect that they are very easy to distinguish because the one begins 
with M and the other with L. But they are almost as easily dis
tinguished by the characters of their pilei. In Helvella the surface 
is never pitted although it may vary from nearly smooth to strongly 
convoluted. The pilei are nearly always lobed and usually more or 
less saddle-shaped. There are a few stipitate members of the Pezi
zaceae with thin cups which at times become more or less expanded 
to nearly plane and which might at times be confused with the hel
vellas. However, in these the shape is typically saucer-like or a 
close approximation of one. Although sorne species in Helvella are 
unquestionably edible, sorne are poisonous, and the safest policy to 
follow is not to collect any of the members of this genus for food. 
Poisoning by them has proved fatal. Species of Helvella are often 
abundant in the spring along with the morels, but their fruiting 
period is not so restricted and they can be found throughout the 
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summer and fall as well. They are mostly terrestrial, but sorne are 
commonly found on decaying wood. 

KEY 
I. Paraphyses reddish to reddish brown in KOH 

a. Pileus typically saddle-shaped ......... . HelveUa infula R. 1, No. 6 
a. Pileus typically gyrose ...... . ... . .. . Helvella esculenta R. 1, No. 7 

I. Paraphyses not reddish to reddish brown rn KOH 
a. Stipe slender (3-9 or 12 mm. thick. Typically even 

Helvella elastica R. 31, No. 212 
a. Stipe wrinkled to plicate but not lacunose or fluted; spores 26-36 p. 

long . . . ... . ..... ... ...... . ............ H elvella gigas R. 2, No. 8 
a. Stipe fluted to lacunose 

1. Stipe soon staining reddish to purplish at :base 
Helvella californica R. 2, No. 9 

1. Stipe lacunose, gradually becoming smoky gray to fuscous over 
ali ............. . .. . ..... . . . . . . H elvella lacunosa R. 2, No. 10 

Helvella infula Fries, Syst. Mye. 2: 17. 1822. 

Helvella rhodopus Krombholz, Abbild. der Schwamme 3: 23. 1834. 
Gyromitra injula Quélet, Enchir. Fung. p. 272. 1886. 
Physomitra infula Boudier, Rist. et Class. Discom. d'Eur. p. 35. 1907. 

Illustration: Reel 1, No. 6. 

GENERAL DISCUSSION. The photograph is of the typical form and 
should be carefully compared with that of H . esculenta. As shown 
here the differences between the two appear to be quite striking, and, 
on the basis of my own field experience, represent the types around 
which the variant forms may be grouped. There is considerable 
variation in the shape of the cap and in the degree of development 
of the convolutions in H. infula, and this is very likely responsible 
for rouch of the confusion in regard to these two. According to my 
observations the true H . esculenta is typically vernal and in addi
tion may very likely be a mycorrhiza former . H. infula is typically 
a summer or fall species with nothing in its manner of fruiting to 
suggest that it is a mycorrhiza former with any species of higher 
plant. It may occur in the spring but I have never found it as 
abundant then as in the fall. In the University of Michigan Her
barium we have one record of its occurrence at Lake Linden, Michi
gan, on April 28, 1941. The specimen was collected by the late Dr. 
Farwell. There are sorne other large species of Helvella such as 
H. Underwoodii and H. gigas which occur in the spring also, and 
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which should not be confused with either H. infula or H. esculenta. 
More attention should be given to the use of chemical tests in H el
vella to see if they offer help in accurately placing species which 
are otherwise difficult to identify. In the dried specimens of H. 
infula which I have examined, the color reaction in 2.5% KOH was 
very distinctly reddish to pinkish in the hypothecium and in many 
collections the asci or paraphyses or beth also colored. In poorly 
dried material the reaction is slow to develop, but in well dried 
specimens it is very pronounced by the time one has the mount in 
position for examination under the microscope. The reaction is 
strong enough to be readily visible to the naked eye if one views 
the preparation against white paper. 

EDIBILITY. Edible, but the same precautions mentioned under 
H. esculenta should be observed. Until the taxonomie situation in 
regard to the identity of species in this group of helvellas is more 
satisfactorily clarified, it would be best for any who have not eaten 
them previously to refrain. 

HABIT, HABITAT AND DISTRIBUTION. As reported in the literature, 
this species occurs throughout the United States and southern 
Canada. Seaver gives its distribution as Maine to British Columbia 
and south into California. I have encountered it frequently in the 
fall throughout the states of Washington, Oregon, and California. 

TECHNICAL DESCRIPTION. Pileus typically saddle-shaped, 3-10 
cm. bread, sometimes quite irregular in outline, margin typically 
incurved, hymenial surface smooth to distinctly wrinkled or some
what convoluted, sordid vinaceous cinnamon to clark sordid reddish 
brown (near "army brown") becoming darker in age or on drying; 
stipe usually distinct, 1-6 (10) cm. long, (5) 7-15 (20) mm. thick, 
surface even to quite irregular (with irregular folds and depres
sions) but never strongly fluted, concolorous with or slightly paler 
than the pileus (but nearly always sorne shade of sordid vinaceous 
brown) ; ascospores 15-18 X 6--7.5 p., smooth, narrowly ellipsoid, 
with 2 large oil drops, uniseriate; asci cylindric above a slightly 
narrowed crooked base, 200-250 X 12-14 p., hyaline; paraphyses 
200-280 X 4-5 ,_.. in midportion, 7-9 p. at enlarged obtuse apex, con
tent sordid yellowish brown in mounts revived in water, sordid 
yellow in chloral hydrate-iodine solution; hypothecium and usually 
asci and paraphyses turning cinnabar red in at ieast sorne places 
when mounted in 2.5% KOH (S--24059). 
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Helvella esculenta Fries, Syst. Mye. 2: 16. 1822. 

The Edible Helvella 

Gyromitra esculenta Fries, Summa Veg. Scand. p. 346. 1849. 
Physomitra esculenta Bouclier, Rist. et Class. Discom. d'Eur. p. 35. 1907. 

Illustration: Reel1, No. 7. 

GENERAL DrscussiON. Although one of the supposedly well 
known species of the genus, there still appears to be a difference of 
opinion as to whether it is distinct from H. infula. I have recog
nized it because in the material seen to date there has been no real 
intergradation observed. Through the cooperation of Mr. Basil 
Hughes of the Michigan Department of Conservation, a large fruit
ing of the species was observed in the spring of 1946 at the Depart
ment's Rifle River Area near Lupton, Michigan. The manner and 
time of fruiting and the shape of the pileus appear distinctive. It 
does vary in the degree to which the pileus becomes wrinkled, but 
this does not appear to be sufficient reason for considering the spe
cies a synonym of H. infula. The KOH reaction of the material 
photographed is cinnabar red. In a collection from Idaho a yellow 
reaction was obtained, but in this material very f.ew spores were 
present, and it could not be used for drawing definite conclusions. 
From data collected so far, it appears that the common early fruit
ing Helvella is characterized by a reddish KOH reaction, and that 
on the basis of this character the species should be considered closely 
related to H. infula. A species which is apparently near H. gigas, 
however, also fruits in the spring and is quite common in the pine 
country of northern Michigan. It has the color reaction of H. infula 
but can be separated from the latter by its larger somewhat fusi
form spores. It is no doubt often mistaken for H. esculenta and I 
know that it is frequently eaten by many people apparently with 
no ill after-effects. 

EDIBILITY. Edible, but for safety's sake be very cautious if you 
have not been in the habit of using it. It has been said that par
boiling the fruiting bodies and pouring off the water removes the 
poison, which is said to be soluble in hot water. But even this pre
caution has not always proved safe. It should never be eaten raw 
as recommended for sorne of the jelly fungi. Most collectors will 
very likely be disappointed to learn that this species does not have 
an entirely clean bill-of-health, but it seems quite well established 
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that sorne people can eat it and that others cannot. Apparently 
sorne who have eaten it for years have finally been poisoned. 

HABIT, HABITAT, AND DISTRIDUTION. It occurs in groups of about 
a dozen or more carpophores either scattered or closely gregarious. 
It is often found under aspen and pine very early in the season or 
up to the time that the morels appear. It is world wide in distribu
tion, but apparently more abundant northward or in mountainous 
regions in the United States. The specimens photographed were 
found on the Skyline Trail south of Mt. Hood in Oregon, early in 
July, 1946. 

TECHNICAL DESCRIPTION. Pileus subglobose but irregular, 3-8 
(10) cm. broad, surface irregularly 3-5 lobed, secondarily gyrose 
to very irregularly folded, wrinkled over all but not with a regular 
pattern of distinct pits, sometimes d(;)pressed on top but not dis
tinctly saddle-shaped, color variable, yellowish to yellowish brown 
or light to dark reddish brown, darkening when dried; flesh thin, 
pallid, fragile; stipe typically short, 2-5 cm. long, 1-2.5 cm. thick, 
whitish within, soft and fragile, pileus attached to apex of stipe or 
tissue of stipe and pileus confluent and branches of the stem appear
ing to project unequal distances into the pileus, pileus at times sec
ondarily attached to the sides of the stipe near the apex; stipe hol
low or irregularly lacunose within, surface pallid and white
furfuraceous to nearly glabrous, even to undulate, terete or com
pressed and somewhat wrinkled or sulcate; asci 280-320 p. long, 
10-15 p. in dia. near apex, usually flexuous near the base, eight 
spored; spores subellipsoid, 17-22 X 7-9 p. (very few mature), 
hyaline in KOH, smooth; paraphyses simple, sep tate, api ces slightly 
enlarged (6-8 p.), dull cinnabar red when first revived in KOH but 
often soon fading and becoming sordid reddish (G-771). 

Helvella gigas Krombholz, Abbild. der Schwamme 3: 28. 1834. 

Gyromitra gigas Cooke, Mycogr. 1: 191. 1879. 

Illustration: Reel 2, No. 8. 

GENERAL DiscussiON. In this species the configuration of the 
pileus is somewhat intermediate between the Gyromitra-type and 
the true Helvella-type, and illustrates the difficulty of trying to 
recognize both genera. The species can be readily identified by its 
large smooth spores and yellow color of the paraphyses when these 
organs are revived in dilute KOH. A somewhat similar species has 
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rough spores, and the species in the H. infula group can be distin
guished by the reddish to reddish brown color exhibited by their 
paraphyses and hypothecia when these are revived in KOH. 

EnmiLITY. Edible and one of the most frequently collected escu
lents in the mountainous section of Idaho. However, ali who have 
not previously tried it should observe the precaution of eating only 
a small portion the first time. The possibility of making a wrong 
identification is always great in these somewhat gyrose forms. 

HABIT, HABITAT, AND DISTRIDUTION. On humus under conifers or 
in their vicinity; spring and early summer in the mountains of 
Idaho, and early in the spring in northern Michigan. It is a widely 
distributed species, but in the literature it has been confused with a 
species having rough spores and consequently not ali reports of its 
occurrence can be taken at face value. 

TECHNICAL DESCRIPTION. Pileus subglobose, irregularly lobed 
and folded, the ridges on drying giving a semigyrose or coarsely 
reticulate appearance, variable in size, commonly 4-10 X 4-6 cm., 
attached to the stem in various places, color variable, varying from 
ochraceous to smoky brown to reddish brown, often with an olivace
ous tint when dry, frequently cracked and showing the light colored 
hypothecium, flesh thin, light colored; stem 2.5-5 cm. thick and 
2.5-4 cm. long, holiow, whitish, drying cream-color to sordid tan, 
somewhat enlarged at the base, lacunose; asci 8-spored; spores 
obliquely uniseriate, hyaline, elliptical to subfusoid, often with a 
smali apiculus at each end, smooth, 26-36 X 14-16 p., containing 
one large oil drop and severa! smalier ones; paraphyses branched, 
septate, stout, frequently spherically rounded at the apices, up to 
9 p. in dia ., with granular contents, yellow in KOH ; hypothecium 
yellow in KOH (G-624). 

Helvella californica Phillips, Trans. Linn. Soc. II. 1: 423. 1880. 

Elvella umbraculijormis Seaver, North Am. Cup-fungi p. 251. 1928. 

Illustration: Reel 2, No. 9. 

GENERAL DiscussiON. This species is almost identical in struc
ture and appearance with Hdvella sphaerospora Peck but the latter 
is usually found on decaying wood and has smaller, globose spores. 
The contrasting white stipe and olive brown hymenium, the inrolled 
margin of the pileus and the manner in which the ribs of the stipe 
fan out on the underside of the cap are aU well shown in the photo-
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graph and characterize both species. The discoloration at the base 
of the stipe, however, is not as pronounced as Dne frequently finds 
it in H. californica. When dried the tissue of the pileus is paper
like in consistency. 

EniBILITY. Apparently the edibility of this fungus is not re
ported, but if it W€re poisonous this would very likely be known by 
now since the species is very abundant along our west coast and 
must have been tried by many collectors. However, in view of the 
poisonous properties of sorne species in this genus I caution any one 
against experimenting with it. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious on 
moist soil in woods or clearings. This is a very common vernal 
species in the Olympie National Park and apparently throughout 
the Pacifie Coast states as well as in the northern Rocky Mountains. 
The photograph was taken near Lewiston, Idaho. In the first sup
plement to Seaver's North American Cup-fungi, he quotes notes 
taken by Miss Morse on the charact€rs and habits of this species. 
She noted, and I have verified her observations many times, that 
H. californica occurs abundantly along very old skid-roads in light 
soil. I could have collected severa} bushel baskets full along one 
such road in the Sitka spruce belt along the Hoh River in the 
western Olympie Mountains during the spring of 1939. At times, 
however, it can be found in springy areas where the soil has not 
been disturbed. H. californica is not known from central or eastern 
United States. 

TECHNICAL DESCRIPTION. Pileus 4-12 (15) cm. broad, roughly 
convex in outline, fl.attened or the dise depressed, variously lobed by 
distinct irregular creases or furrows, the lobes with additional less 
conspicuous creases or the surface merely undulating, the margin 
free and inrolled, hymenium sordid yellowish brown, grayish brown 
to olivaceous brown (" olive-brown " to " buffy brown ") the under 
surface whitish and finely tomentose; stipe 2-7 (12) cm. long, 2-5 
cm. thick, deeply fl.uted or with 4-7 conspicuous ridges which at the 
apex fan out on the under side of the pileus much like the ribs Df 
an umbrella, pinched off at the base and nearly always stained red
dish to purplish, pallid to white above, becoming grayish to yel
lowish in age, at first unpolished or finely pubescent over all; odor 
and taste not distinctive; asci 150-200 p. long, 8-10 p. in dia., cylin
dric or curved at the base, 8-spored, hyaline in KOH, smooth; para-
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physes septate only near the base, apices enlarged and 6-12 (14) p., 

the walls at times slightly :fl.exuous (G-503). 

Helvella lacunosa Fries, Syst. Mye. 2: 15. 1822. 

Illustration: Reel 2, No. 10. 

GENERAL DiscussiON. In Seaver (1928) this species is found 
under the name Elvella Mitra. As Morse (1945) bas pointed out, 
it is a variable fungus in two respects. It varies tremendously in 
stature, and the stipe may be nearly white or darker than shown in 
our photograph. The collection photographed consists of medium 
sized moderately dark colored specimens. Giant carpophores with 
stems 15-20 cm. long and 2-3.5 cm. thick are not rare during favor
able seasons in the redwood belt of northern California. Because 
of the long series of intergrading specimens which I have seen, no 
attempts have been made here to recognize forms or varieties. For 
illustrations of many of these variations see Morse (1945). Since 
my own studies did not deal directly in this group no attempt was 
made to preserve these numerous variations for future study in the 
la bora tory. 

EnrniLITY. Reported as edible. Apparently its quality is not 
always the same from season to season. I have not tried it. 

HABIT, HABITAT, AND DISTRIBUTION. Not rare throughout the 
United States wherever conditions favor the fruiting of :fl.eshy fungi, 
but more abundant sorne seasons than ethers. Along the Pacifie 
Slope it is very common during the fall rainy season in various types 
of habitats from grassy roadsides to conifer forests. 

TECHNICAL DESCRIPTION. Pileus 2-5 (9.5) cm. wide, irregularly 
saddle-shaped to variously folded and contorted, borne on ribs 
which are extensions of the cortex of the stipe, the margin re:fl.exed 
and adnate to the stipe at severa! points, sometimes the margin ex
tending down the stipe a short distance, hymenial surface dark gray 
to almost black, texture very brittle, :fl.esh thin and almost papery; 
stipe (3) 4-10 (20) cm. long, (0.8) 1-2.5 (3.5) cm. thick, subequal or 
enlarged downward, deeply :fl.uted, pallid to yellowish at first, gradu
ally becoming dark gray (finally nearly concolorous with pileus) ; 
asci 200-250 X 10-15 p.; spores 15-19 X 10-13 ,_,., broadly ellipsoid, 
with large central oil drop; paraphyses slightly enlarged at apex, 
200-250 or more p. long, the walls pale fuscous when revived in 
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KOH; un der surface of pileus with a palisade of clava te cells cover
ing it, these cells also pale fuscous in KOH (G-689). 

Helvella elastica Fries, Syst. Mye. 2: 21. 1822. 

The Flexible Helvella 

Illustration: Reel 31, No. 212. 

GENERAL DiscussiON. The consistency of the fruiting bodies is 
moderately fragile and not distinctive as compared with those of 
other species in the genus. H. e~astica can be readily recognized 
by its general appearance. Note the white, even, more or less terete 
stipe, the olive-brown hymenium with the margin curved in toward 
the stipe at maturity, and the somewhat saddle-shaped pileus. He~

vella Klotschiana Corda is a closely related species, but is said to 
have the stipe colored like the underside of the pileus-which is a 
bright yellow or tan. Helve~la ~atispora Boudier differs from H. 
dastica by having the margin of the pileus revolute, thus showing 
the white underside until late maturity, and also in having broader 
spores. Boudier's species has been found rather frequently in 
Michigan. In all the species mentioned above the pileus is lobed in 
such a manner as to give it a somewhat saddle-shaped appearance. 
However, in the photograph, the fruiting bodies farthest to the 
right will probably remind many of a setting hen impaled on the 
end of a short stick. 

EDIBILITY. Reported as edible. There is little substance to the 
pileus, and according to my e~perience it is seldom found in suffi
cient numbers to justify bothering with it as an esculent. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious on 
moist humus and among masses in the woods in .the summer and fall. 
It is world-wide in distribution and known throughout the United 
States. The specimens photographed were found in Oregon, but 
were not preserved. The microscopie data were obtained from a 
collection (Smith-14642) made June 25, 1939 along Ennis Creek, 
Mt. Angeles, Olympie Mountains, Washington. During the early 
summer or late spring this is a common species in the Olympie 
Mountains. 

TECHNICAL DESCRIPTION. Pileus 1-3 (4) cm. long, 1-2.5 cm. 
wide, irregularly saddle-shaped, with the sides bent down and the 
margins becoming inrolled or else inrolled from the first, at times 
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slightly revolute showing the pallid under side, hymenium nearly 
even to distinctly undulated and dull sordid olive-brown to yellowish 
brown ("olive-brown" to "Saccardo's umber "), underside pallid 
and somewhat scabrous; fl.esh very thin and only moderately fragile; 
stipe variable in length, 5-10 cm. long, 4-8 (12) mm. thick, equal 
or slightly enlarged above, even or slightly wrinkled or creased, un
polished, hollow, fragile, white but gradually discoloring to yellow
ish, when dried sordid buff; asci cylindric, 250--300 p. long, 15-20 p. 

in dia., 8-spored; spores broadly ellipsoid, 18-23 X 10-12 p., with one 
large central oil drop, hyaline in KOH; paraphyses enlarged above, 
up to 8-10 p. thick, faintly colored, septate towards the base. 

Geoglossaceae 

Most of the fungi in this family produce a fructification in the 
form of a narrowly clavate to subcapitate club or one which is 
fl.attened above in such a. way as to be somewhat fan-shaped. In 
one section of the family the fruiting body is distinctly capitate, 
and in one genus the stipe is lacking. In those in which the 
carpophore is cylindric to clavate, the stipe often is not sharply 
differentiated. Under a hand lens the hymenium in one genus ap
pears minutely setose to subpubescent from projecting spicules or 
setae. In another the clavae are covered by a thin layer of slime. 
A number of species are very highly colored and are likely to be 
mistaken for unbranched species of Clavaria by a casual observer. 
Microglossum rufum for instance is easily confused with sorne of the 
small yellow clavarias. The members of this family are of no im
portance as esculents, although s'Orne at !east are known not to be 
poisonous. They fruit in the spring, summer and fall, and are quite 
varied in their habitats. They are frequently found in sphagnum 
bogs in the summer or early fall, and sorne species are abundant 
linder conifers. Sorne are aquatic to semiaquatic, occurring on bits 
of debris or wood in cold water or springy .areas, and others have 
such restricted habitats as living moss, partly decayed beech leaves, 
or fallen conifer needles. A number grow on rotten wood, and sorne 
on sandy soil in ordinarily rather dry situations. Three of the corn
mon bright colored species have been illustrated. For an excellent 
detailed account of the North American species see Elias J. Durand, 
(1908) . 

KEY 

A. Fruiting body black, minutely pubescent ..... . .. Trichoglossum, p. 158 
A. Fruiting body bright or pale colored 
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I. Typically clava te to spathulate ; spores 3 or more septate 
Microglossum, p. 158 

I. As above, spores not sep tate .... . ... . . .... . .. ... . . Mitrula p. 161 
I. Typically capitate to pileate .. . ... .... .. . ....... . . Leotia, p. 159 

MICROGLOSSUM Gillet 

The fruiting body is erect, fleshy, clavate, and has asci borne only 
over the upper portion. T he colors are typically bright-green, 
yellow, or brown-and the habitat is typically terrestrial or on only 
very decayed wood. T he spores are borne eight t o an ascus and are 
biseriate, hyaline, smooth, ellipsoid t o cylindric or fusiform, and 
finally develop three or more septa. P araphyses are present. 

Microglossum rufum (Schw.) Underwood, Minn. Bot. Studies 1: 496. 
1896. 

Geoglossum rufum Schweinitz, Trans. Am. Phil. Soc. 4 : 181. 1834. 
Clavaria contorta Schweinitz, ibid. p. 182. (Not C. contorta Fries, Syst. 

Mye. 1: 478. 1821). 
Geoglossum luteum Peck, Rep. N. Y. State Mus. 24: 94. 1872. 
Mitrula lutescens Berkeley, Hedwigia 14: 9. 1875. 
Geoglossum pistilaris Berkeley & Cooke, in Cooke, Mycogr., p. 206. 1879. 
Corynetes luteus Hazslinszky, M. Tud. Akad. Ertek (Termesz) 11: (8). 

1881. 
Mitrula rufa Saccardo, Syll. Fung. 8: 38. 1889. 
Mitrula pistilaris Saccardo, Syll. Fung. 8: 38. 1889. 
Leptoglossum luteum Saccardo, Syll. Fung. 8: 48. 1889. 
Xanthoglossum luteum O. Kuntze, Rev. Gen. Pl. 2: 875. 1891. 
Leptoglossum lutescens var. mitruloides, Rehm. Ann. Mye. 2: 32. 1904. 

Illustration: Reel 2, N o. 12. 

GENERAL DrscussiON. The photograph was t aken especially t o 
show the bright yellow carpophores of Microglossum rufum. Note 
the sqamulose stipe, the bright yellow glabrous ascigerous portion of 
young clavae and the reddish colors of discoloring older clavae 
shown at the left. The black clavae on the green leaf in the back
ground represent a different genus, Trichoglossum, in this same 
family. The species is Trichoglossum hirsutum (Fries) Boud. Or
dinarily I tried to illustrate only one species· of fungus in a photo
graph in order to •avoid confusion. In this instance, however, t he 
two are so different in appearance t hat I feel sure no one will be 
misled. Black fungi are very difficult to photograph against a black 
background of humus or muck so an artificial setup was used here. 
There are .a number of species of black to dark gray Geoglossaceae, 
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and, along with members of the genus Xylaria, they are sometimes 
known under the common name "dead men's fingers". There are 
several species of Microglossum, all much less common than M. 
rufum and all distinguished by duller brownish to olive colors. 

EnmiLITY. Apparently not tested. 

HABIT, HABITAT, AND DISTRIDUTION. Scattered to clustered on 
decaying logs, on humus or along massy banks. It fruits from late 
June to September and is fairly abundant in the area east of the 
Mississippi River. One is likely to find it in any sphagnum bog in 
the summer time. 

TECH NI CAL DESCRIPTION. Clavae 2-5 cm. high, rather slender; 
ascigerous portion H the entire length, usually compressed or 
longitudinally furrowed, sharply differentiated from the stipe, 6-15 
mm. wide, 5-7 mm. thick, clear egg-yellow to orange, discoloring to 
reddish brown in age or wh en dried; stipe terete, yellow but often 
paler than ascigerous portion, nearly always distinctly squamulose, 
2--3 (5) mm. thick; asci clavate, apex narrowed, pore blue in iodine, 
100-150 X 10-12 p., 8-spored; spores biseriate, hyaline, smooth, 
cylindric or slightly narrowed toward the obtuse ends, straight or 
curved, aseptate at first, finally 5-10 septate, {18) 25-35 (40) X 
5-6 p.; paraphyses filiform, 2--3 p. thick below the apices, slightly 
thickened and strongly curved or uncinate (S-18497). 

LEOTIA Fries 

Fruiting bodies more or less gelatinous, erect, stipitate, pileate, 
more or less bright colored, the hymenium borne on the upper sur
face of the pileus which is usually cushion-shaped, the under surface 
sterile. The spores are hyaline, oblong-fusiform .and finally become 
3-5 septate. Paraphyses are present. 

Leotia lubrica Fries, Syst. Mye. 2: 29. 1822. 

The Slippery Leotia 

Illustration : Reel 2, No. 13. 

GENERAL DiscussiON. After seeing the various types of fructi
fication produced by the true jelly fungi, an inexperienced collector 
finding this species would very likely try to place it in that group 
because of its more or less gelatinous consistency. The manner in 
which its spores are produced, however, clearly distinguishes it from 
the true jelly fungi 'as well as their close relatives. In moderately 
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dry weather the consistency of the fruiting bodies more or less re
sembles that of cartilage but in prolonged wet weather they become 
quite soft and gelatinous. L. lubrica might also be mistaken for a 
small Helvella of the H. esr,ulenta group, but its microscopie charac
ters prevent its being placed in that genus. Mere similarity in ap
pearance cannot be regarded as indicative of relationship. The 
fungus varies greatly in color, sorne forms being a brighter ochra
ceous yellow than shown here, and sorne having rouch more con
spicuous olive tints. The specimens photographed are intermediate 
in color between the two extremes and appear to be constant for the 
particular form growing near Waterloo, Michigan. The fruiting 
bodies are slippery and hard to grasp, a character which gave it the 
name lubrica. L. lubrica is by far the most common species of the 
genus, and one every collector will find sooner or later. There are 
two other species, L. stipitata with a bright green head and white to 
yellowish stipe, and L. chlorocephala, having an entirely green 
carpophore and a distinctly furfuraceous stipe. These two are not 
common. 

EnmiLITY. Edible. Mcllvaine considered it of good food value, 
but information on its edible qualities is not extensive. I have never 
been tempted to try it. 

HABIT, HABITAT, AND DISTRIBUTION. Usually in clusters on rich 
humus or sandy soi! in woods and open places, rarely on rotten wood. 
It is world wide in distribution and very common in the United 
States east of the Mississippi River. It is also known to occur 
along our west coast. It fruits during the summer or early fall and 
in the locality near Waterloo, Michigan, where the photograph was 
taken, it has occurred regularly over a period of at least seven years. 
The habitat is a sandy hillside with an occasional juniper and 
scattered oaks. It is typically dry. The clusters often contain up 
to twenty or more fruiting bodies. 

TECHNICAL DESCRIPTION. The ascigerous portion or cap 1-2.5 
cm. broad, pulvinate, the margin decurved and often creased or 
sulcate, surface smooth, wrinkled or subgyrose, sometimes appearing 
nodulose because of the regular arrangement of the creases, more or 
Jess ochraceous yellow or with an olivaceous tint, sometimes rather 
bright olive-yellow, often glistening and lubricous to the touch; 
flesh gelatinous, subcartilaginous to rather soft; odor slight and 
hard! y distinctive, taste mild or fungoid; stipe 3-6 cm. or more long, 
4-7 mm. thick at apex, enlarged downward, terete or somewhat corn-
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pressed, often coalescing toward the base, surface minutely squamu
lose, sometimes with innate greenish granules, more or less con
colorous with the pileus; asci narrowly clavate, apices rounded and 
slightly narrowed, 125-170 X 10-12,.~., 8-spored, pore not blue with 
iodine; spores biseriate in upper portion of ascus, uniseriate below, 
hyaline, smooth, cylindric-oblong to fusiform, the ends obtuse to 
subacute, straight or curved (18) 20-23 (30) X 5-6 p., at fi.rst non
septate, then 3-8 guttulate, fi.nally 5-7 septate; paraphyses fi.liform, 
branched, the apices clavate to pyriform, hyaline, the tips aggluti
nated by amorphous material (S-18443). 

MITRULA Persoon 

"Ascoma fleshy, erect, stipitate, clavate, the hymenium covering 
only the upper portion, or the ascigerous portion elliptical to sub
globose, usually sharply delimited from the stem and often slightly 
free from it below, bright colored (usually yellow or brownish); 
asci clavate-cylindrical, opening by a pore; spores 8, uniseriate or 
biseriate in the .ascus, elliptical to narrowly fusiform, hyaline, con
tinuous or rarely 1-septate when mature; paraphyses present or ab
sent." The description is quoted from Durand (1908). 

Mitrula paludosa Fries, Syst. Mye. 1: 491. 1821. 

Mitrula phaUaides Chev., Fl. Paris p. 114. 1826-27. 
Leotia uliginosa Grev., Scot. Crypt. Fl. pl. 312. 1828. 
Leotia elegans Berk., London Journ. Bot. 1846: S-6. 
Mitrula elegans Fr., Nov. Symb. Mye. 119. 1851. 
Mitrula laricina Mass., Ann. Bot. 11 : 271. 1897. 

Illustration: Reel 2, No. 11. 

GENERAL DiscussiON. This fungus is very easily recognized 
among the Geoglossaceae because of its bright egg yellow head or 
clava which is sharply differentiated from the stipe. Durand (p. 
401) says of it: "A very pretty and characteristic species well 
known by the white smooth stem, vitelline yellow head, and small 
elongated spores. When fresh the plant is very soft and delicate, 
often almost tremellose. The ascomata are usually attached by a 
thin white tomentum at the base of the stem. I have seen no 
divided spores in this species, but Massee says they often become 1-
septate at maturity. The stem is composed of a fascicle of hyphae 
about 20 p. thick. Those at the center are looser and fi.nally break 
down leaving it hollow. The surface is covered with a thin gela
tinous layer, the loose component hyphae of which are 5· p. thick. 
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The color.s are not entirely lost if the plant is carefully dried, but 
otherwise it becomes a rather uniform dingy yellowish brown." 
Durand used the older name, Mitrula phalloïdes for this species. 

EomiLITY. Apparently untested. Not abundant enough to be 
considered by mycophagists. 

HABIT, HABITAT, AND DISTRIBUTION. Nearly always found on the 
remains of dead plants but not infrequently it occurs on sphagnum 
in wet springy places. It is typically vernal in its fruiting habits. 
As is shown in the photograph, it often springs from sticks more or 
less covered by: water, and is not infrequently found along beaver 
dams. Durand gives the distribution as from Ontario to Alabama 
and west to British Columbia. The photograph was taken along 
the Skyline Rd., Mt. Hood National Forest, Oregon, early in July. 

TECHNICAL DESCRIPTION. "Plants solitary or usually more or 
less densely gregarious, sometimes as many as 15-20 closely aggre
gated and cohering at their bases, 2-6 cm. or "more high, asciger
ous portion clear vitelline yellow, sharply differentiated from the 
stem, at fJ.r.st solid becoming vesiculose or infiated and hollow when 
old, in outline elliptical, elliptical-obovate or piriform, apex rounded, 
obtuse, even or somewhat longitudinally furrowed especially below, 
often somewhat compressed, rarely more than i the total height of 
the plant, 0.5-2 cm. high, 4-10 mm. wide; stem terete, often 
fiexuous, pure satiny white or sometimes with a pinkish tint, 1.5-2 
mm. thick, smooth, when moist translucent and viscid. Whole plant 
soft and ·subtremellose. Asci clavate, apex much narrowed, acute, 
very slightly blue with iodine, long stipitate, 60-150 X 6-8 p.; spores 
8, biseriate, hyaline, continuous, smooth, contents granular, cylindri
cal to clavate-cylindrical, 10-18 X 2.5-3 p.; paraphyses filiform, 
usually branched, septate, scarcely thickened above." This de
scription is quoted from Durand. The spores of the collection 
photographed (G-764) are without septa. 

Hypocreaceae 

CORDYCEPS Fries 

The fungi grouped in the genus Cordyceps belong to a family of 
Ascomycetes called the Hypocreaceae, which is very distinct from 
the Pezizaceae and Geoglossaceae. In this family the asci are borne 
within perithecia and the fruiting body is typically bright colored 
rather than black. Most of the species of Cordyceps parasitize 
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various insects such as grasshoppers, mole-crickets, cockroaches, 
scale insects, cicadas, beetles, moths, fiies, ants, wasps, bees, etc. A 
few species attack spiders and a few parasitize other fungi, particu
larly members of the genus Elaphomyces (subterranean fungi, also 
belonging in the Ascomycetes). From the mycelium which finally 
completely permeates the host, the fruiting bodies develop and push 
up through the surrounding soil or wood if the insect happens to be 
buried. These fruiting bodies are usually known as davae or 
stromata and consist of a sterile stalk and a fertile portion which 
produces the perithecia. The color of the fruiting body varies with 
the species and is usually bright colored; sorne are red, sorne orange, 
pink, yellow, ochraceous, brown, gray, white, or almost black. The 
perithecia may be entirely embedded in the tissue of the fruiting 
body and have only the ostiole opening to the outside, or they may 
be superficial and free from each other, thus appearing as minute 
cones or pimples over the fertile portion of the clava. Sorne species, 
such as Cordyceps militaris, show an intermediate condition, the 
perithecia being partly imbedded. In most species the asci are long 
and narrow and contain filiform multiseptate ascospores which 
break apart into the individual cells called part-spores. Sorne 
species have narrow clavate asci containing multiseptate fusoid 
a.scospores which do not break apart at maturity. These two groups 
are recognized as separate genera by Petch. 

Species of Cordyceps are generally considered to be rare fungi. 
Even an experienced mycologist going out to collect them feels 
fortunate if he is able to find one or two fruiting bodies of any of 
the species. Most novices who chance upon one of these fungi are 
certain to fail to get the host the first time they collect a specimen. 
This usually happens because they fail to follow instructions and do 
not dig out the host from the surrounding soil or debris. The 
novices, however, are not alone in their carelessness. Many would
be mycologists who believe themselves competent in the art of 
collecting fungi are prone to make the same mistake. 

Because species of Cordyceps parasitize insects, the possibility of 
controlling such pests as white grubs by infecting them with the 
species of Cordyceps naturally occurring on them immediately sug
gests itself to many. So far, however, I know of no real success 
along this line which has been obtained either for the white grub or 
for any of the other insects mentioned. The idea is intriguing, how
ever, and the problem will undoubtedly receive continued attention 
from time to time by interested investigators. 
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Because of the manner in which they live, the distribution of any 
given species of Cordyceps is likely to be that of its host or to be 
more restricted, assuming that only certain races or strains of the 
host are readily parasitized. In general, it may be said that these 
fungi are more numerous in the tropics than in temperate regions, 
but even in the tropics they do not appear to be abundant in the 
sense that we apply the term to other fungi. Since species of 
Cordyceps appear to be quite restricted as to host, this character 
has been given considerable emphasis in their classification. When 
one considers the difficulties of finding these fungi in the first place, 
and then the difficulty of working with small amounts of material, 
such as single fruiting bodies, one can readily understand why in
formation on the genus has been slow to accumulate and why so 
much restudying must be done. Species concepts in the genus have 
been difficult to establish in many of the rarer species and the 
literature on the genus is scattered and often difficult to interpret. 
The publications of E. B. Mains (1934-1941) cover most of the 
species occurring in the United States. L. Shanor (1936) has given 
an account of C. militaris in culture. 

KEY 

A. Parasitic on fungi 
I. Fruiting body capitate ......... Cordyceps capitata R. 31, No. 213 
I. Fruiting body clava te .... Cordyceps ophioglossoides R. 31, No. 214 

A. Parasitic on insects 
I. Fruiting body on June beetle larvae; yellowish and rather robust 

Cordyceps melolanthae, R. 2, No. 14 
I. Fruiting body on ants; orange to yellow, typically small and ca pi tate 

Cordyceps myrmecophila, R. 3, No. 16 
I. Fruiting body on pupae of moths; orange to reddish and clava te 

Cordyceps militaris, R. 3, No. 15 

Cordyceps melolanthae (Tul.) Saccardo, Michelia 1: 320. 1879. 

Torrubia Melolanthae Tulasne, Sel. Fung. Carp. 3: 11. 1865. 

Illustration: Reel 2, No. 14. 

GENERAL DrscussiON. This is an interesting fungus which 
occurs on the white grub or larval stage of the "May beetle" or 
"June bug." The larval stage of these beetles furnishes abundant 
food for the development of the relatively large fructification, as is 
shown in the photograph. The clava is shown arising from the side 
of the grub. In this particular fruiting body the insect was not 
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deeply buried in the soil but instead merely partly buried in a pile 
of debris. It was removed, of course, in order to show the relation 
of the fruiting body to the insect more clearly than oould have been 
clone if a .strictly natural-habitat picture had been taken. The 
perithecia occur in the irregular stromatic layer which covers most 
of the upper part of the clava except for the apex. In t he dried 
specimens the openings of the perithecia (ostioles) ia ppear as 
brownish dots scattered over the stromatic layer. 

The name Cordyceps herculea which has been frequently used for 
this plant was applied by Saccardo and others on the assumption 
that Sphaeria herculea Schw. was this fungus. However, a study of 
the specimens of the fungus designated S. herculea by Schweinitz 
resulted in the discovery that they actually represented a puffball 
(Cauloglossum transversarium) and not a Cordyceps. 

HABIT, HABITAT, AND DISTRIBUTION. It usually occurs singly on 
the larvae of beetles (Phyllophaga species) . It is not common as 
species of Cordyceps go, and has been collected in the summer and 
early faU in the United States in scattered localities east of the 
Mississippi river. It also has been reported from the West Indies, 
Costa Rica, British Guiana and Brazil. 

TECHNICAL DESCRIPTION. Fructification clavate, occasionally 
furcate, 1.5-51 cm. long, 5-10 mm. thick above, the stipe narrower 
(2-6 mm.) , the fertile portion irregular in outline or as patches of 
stromatic tissue which often more or less coalesce to surround the 
upper part of the clava but leave a sterile apex, white at first, 
becoming light yellow ("apricot yellow") to ocher yellow, punctate 
due to the brownish ostioles of the perithecia (the ostioles more 
distinct as the clavae age or are dried); apex of clava sterile, obtuse, 
yellowish brown becoming darker brown; stipe yellow above and 
more sordid downward, finally more or less brownish at the base 
and basal part often covered with a coar·se clark purplish brown 
mycelial coating; perithecia entirely embedded in the stroma, ovoid, 
480-600 X 180-240 p.; asci cylindric, 210-300 X 6-8 p.; ascospores 
filiform, nearly as long as the asci, multiseptate, breaking apart, the 
part-spores 4-8 X 1-1.5 p. (S-18498). 

Cordyceps militaris Fries, Summa Veg. Scand. p. 381. 1849. 

Sphaeria (Cordyceps) militaris Fries, Syst. Mye. 2: 323. 1823. 
Torrubia militaris Tulasne, Sel. F ung. Carp. 3: 6. 1865. 

Illustration: Reel 3, No. 15. 
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GENERAL DISCUSSION. Although this is perhaps the most fre
quently collected of all species of Cordyceps, it is by no means 
abundant and is usually considered a "find" by mycologists. As a 
rule one gets but a single specimen and continued search for more 
in the immediate vicinity usually proves fruitless. However, oc
casionally many of the pupae of moths in a small area will be in
fected and one can obtain a number of fruiting bodies as the result 
of a careful search. Since the pupae are buried in the soil the 
collector should be careful to recognize the species by the proj ecting 
fertile portion and to dig up the host so as not to break the con
nection between the two. The casual collector is most likely to 
mistake the fertile portion for a fruiting body of sorne other fungus, 
such as Microglossum rufum or sorne small species of Clavaria. The 
roughened surface of the fruiting body, which is caused by the 
perithecia, will serve to distinguish the Cordyceps at once, compare 
R. 3, No. 5 and R. 2, No. 12. 

The specimen photographed is smaller than usual, and it appears 
significant that it was on a ·Small pupa. The size of the fruiting 
body appears to be directly correlated with the size of the pupa. 
It is not rare in this species to find more than one clava arising 
from the host. In the photograph a small immature clava is present 
in addition to the mature one. The color is due chiefly to the 
perithecia, the tissue between them being !considerably ligJhter. 
When the fruiting bodies are dried the tissue between the perithecia 
shrinks markedly and they may then appear superficial and free 
from each other. 

HABIT, HABITAT, AND DISTRIBUTION. Single or in groups of two 
to five on the pupae of moths. It can be collected from mid sum
mer on into the fall months depending on weather conditions. It is 
widely distributed in North America, Europe and Asia. 

TECHNICAL DESCRIPTION. Fructifications single to cespitose (1-
5) from a single pupa, cylindric to clavate, occasionally furcate, 
1.5-5 cm. long, 2-5 mm. thick above, the stipe usually narrower, the 
upper fertile portion orange ("Mikado orange", to "cadmium 
orange"), the stipe yellowish orange ("Capucine orange, to "bitter
sweet orange ") ; perithecia at first semi-embedded in a soft cortical 
layer, often becoming almost superficial and free in age or when 
dried, ovoid, 540-600 X 240-300 p.; asci very narrow, cylindric, 240-
300 X 3.5 p.; ascospores filiform, nearly as long as the asci, multi-
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septate, breaking apart upon maturity, the part-spores 3.5--4 X 1 p.. 

The conidial stage is a Cephalosporium (S-20259). 

Cordyceps myrmecophila Ces a ti, Comment. Soc. Crittogam. Ital. 1: 
61. 1861. 

Hypocrea (Cordyceps) myrmecophila Cesati, Bot. Zeit. 4: 877. 1846. 
Torrubia myrmecophila Tulasne, Sel. Fung. Carp. 3: 18. 1865. 

Illustration: Reel 3, No. 16. 

GENERAL DiscussiON. This fun gus infects ants, and so it is not 
surprising to learn that it is sometimes collected in fair abundance 
in the vicinity of their nests. The fructification usually emerges 
from the thorax of the dead ant. The fruiting body photographed 
bas an unusually elongated stem, in fact it is about twice as long as 
usual. This was apparently caused by the position of the ant at 
the time it died; it was buried rather deeply in lom~e duff. A true 
natural habitat photograph would have shown only the head of the 
fruiting body above the ground line. On ants which have died at 
the surface, the stipe may be greatly reduced in length, but under 
such circumstances it is likely to be more highly colored than the 
stipe of the fruiting body photographed. The tiny droplets out
lined on the margin of the head contain the spores which have been 
exuded through the ostioles of the perithecia. The ascospores are 
not shot out of their asci in this genus in the same spectacular 
manner as in Aleuria, but instead ooze out rather gradually. Sorne 
fortunate collectors, particularly those residing in the southeastern 
United States will occasionally chance upon a somewhat similar 
fungus growing from the dead body of a wasp. It is Cordyceps 
sphecocephala. 

HABIT, HABITAT, AND DISTRIBUTION. This species bas been col
lected in Washington, Oregon and British Columbia in North Amer
ica, but is also reported from Europe, China and Brazil. I have 
never seen more than one fruiting body coming from a single ant. 

TECHNICAL D ESCRIPTION. Fructifications capitate, the stipes 
slender, 1-4 cm. long, 0.3-1.00 mm. thick, white to light yellow, the 
heads ovoid. 1.5-3 X 1.5-2 mm., ochraceous to ochraceous salmon, 
smooth or longitudinally furrowed when dry due to shrinkage of the 
tissue between the perithecia; perithecia completely embedded ex
cept for the ostioles, oblique to the surface of the head, narrowly 
ovoid, 600--1020 X 240--300 p.; asci narrow, cylindric, 600--720 X 4--
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6 p.; ascospores filiform, nearly as long as the a sei, multiseptate, 
breaking a part at maturity, the part-spores 8-10 X 1.5 p. (S-9033). 

Cordyceps capitata (Fr.) Link, Handb. 3: 347. 1833. 

Sphaeria capitata Fr., Syst. Mye. 2: 324. 1823. 
Cordyceps canadensis Ell. & Everh., Bull. Torrey Bot. Club 25: 501. 1898. 
Cordyceps nigriceps Peck, Bull. Torrey Bot. Club 27: 21. 1900. 
Cordyceps agaricijormia Seaver, N. Am. Flora 3: 53. 1910. 

Illustration: Reel 31, No. 213. 

GENERAL OBSERVATIONs: This species and Cordyceps ophioglos
soides are common parasites of the subterranean fruiting bodies of 
species of Elaphomyces, the hart's truflles. The two species of 
Cordyceps are easily distinguished as can be seen by a comparison 
of the illustrations. C. capitata has globoid to ovoid heads which 
are sharply differentiated from the stipes. In the illustration one of 
the plants shown has been dug up and the fructification of the Ela
phomyces has been eut open to show its interior. Note that the 
stipe of the Cordyceps is directly atta'Ched to the truffie. The part
spores of C. capitata resulting from the breaking up of the asco
spores are fusoid, thus differing decidedly from the small almost 
globoid part-spores of C. ophioglossoides. The length of the part
spores of C. capitata varies considerably and separations of species 
(C. canadensis and C. nigriceps) with emphasis on part-spore size 
do not appear to be justified. 

The hosts of C. capitata and C. ophioglossoides are ascomycetes 
which develop their fructifications entirely subterraneanly. Their 
mycelia are known to be connected with roots of trees such as pine, 
oak and beech, forming mycorrhizae. In the illust rations the 
spherical, warted fructifications have been eut open, showing the 
thick peridium and the black sporogenous center which contains the 
asci and dark brown or black ascospores. It is readily understand
able that uninfected Elaphomyces are found only by accident except 
by experienced mycologists. In fact t he species are usually ob
tained in the collection of the parasitic species of Cordyceps. Ac
cording to Ainsworth and Bisby the species of Elaphomyces are 
known as hart's truflles. The true truffies, somewhat similar sub
terranean ascomycetous fungi belonging to the Tuberales, are deli
cacies highly prized by epicureans. They are located with help of 
trained dogs and pigs. 
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HABIT, HABITAT, AND DisTRmUTION: Single or in groups of two or 
three from the subterranean fructifications of species of Elapho
myces. This is a common species of Cordyceps and is found 
wherever its host occurs. It has been collected in the humid regions 
of North America from Florida to Maine and west to the Pacifie 
Coast. It also occurs in Europe and J a pan. 

TECHNICAL DESCRIPTION: Fructifications single or occasionally 
two or three from the host's fructification, up to 12 cm. long, usually 
5-8 cm., simple or occasionally bifurcate above, capitate, the head 
ovoid, globoid or occasionally broadly obovoid, sharply differen
tiated from the stipe, 5-18 X 4-15 mm., chestnut-brown darkening 
in age to a blackish brown, punctate from the ostioles of the peri
thecia, the stipe arising directly from the host, cylindric, 5-10 mm. 
wide, smooth or slightly longitudinally furrowed, yellow or ochra
ceous becoming olivaceous or darker with age; perithecia flask
shaped, 600-960 X 260-384 p., at right angles to the surface of the 
head, completely embedded, opening to the surface by a small 
ostiole, the asci fusoid-clavate, 330-500 X 9-11 p., narrowing toward 
each end to 6-8 p., the ascospores multiseptate, soon breaking into 
one-celled fragments, the part-spores fusoid, very variable in size, 
(12) 14-44 (68) x (2) 3-4 p.. 

Cordyceps ophioglossoides (Fr.) Link, Handb. 3: 347. 1833. 

Sphaeria ophioglossoides Fr., Sys. Mye. 3: 324. 1823. 
Cordyceps parasitica P. Henn., Nerthus 6: 4. 1904. 

Illustration: Reel 31, No. 214. 

GENERAL OBSERVATIONS: By consulting the illustration it will be 
evident that the fructification of C. ophioglossoideS' is easily distin
guished from that of C. capitata. It is clavate and the fertile por
tion is not abruptly enlarged from the stipe. In the illustration one 
of the fructifications has been dug up with the fructification of its 
host. It is to be noted that the Cordyceps is ·att&ched to its host by 
yellow strands or rhizomorphs. The very short part-spores of this 
spècies also are very different from those of C. capitata. In Japan 
severa! intermediate species have been recognized. C. japonica 
Lloyd has a fructification resembling that of C. ophioglossoides but 
it is directly attached to the host and has part-spores resembling 
those of C. capitata. C. jezoensis Iami has fructifications resembl
ing C. ophioglossoides and is attached to its host by rhizomorphs 
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but has part-spores similar to those of C. capitata. C. intermedia 
has fructifications resembling C. capitata and is directly attached 
to its host but has part-spores similar to those of C. ophioglossoides. 
Of these only C. intermedia has been reported from the United 
States. It was found in the Great Smoky Mountains National Park. 
The others may also occur, especially on the Pa,cific Coast. 

HABIT, HABITAT, AND DISTRIBUTION: Single or occasionally two or 
more from the subterranean fructifications of species of Elapho
myces. It has a similar distribution to that of C. capitata. 

TECHNICAL DESCRIPTION: Fructifications single or occasionally 
severa! from fructification of its host, clavate, 3-7 cm. long, the fer
tile upper portion cylindric-clavate to narrowly obovoid, 10-20 mm. 
long, 3-6 mm. wide, yellowish ochre to olivaceous ochre when young, 
becoming olivaceous black with age, the stipe slender, cylindric, 1-3 
mm. wide, smooth or slightly furrowed, olivaceous becoming darker 
with age, attached to the host by yellow rhizomorphs of variable 
length; perithecia flask-shaped, 600-720 X 360-420 p., completely 
embedded, at right angles to the surface, the asci cylindric, 270-
492 X 7-8 p., slightly narrowing to the ends, the ascospores multi
septate, soon breaking into one-celled fragments, the part-spores 
short cylindric to globoid, 2--4 X 2 p.. 

BASIDIOMYCETES 

A. Basidia longitudinally septate or deeply divided ... Tremellaceae, p. 171 
A. Basidia not as wbove-one-celled and typically clavate 

I. Hymenium :borne on a smooth to slightly wrinkled surface covering 
more or less upright clubs or sparingly to much branched fructifi-
cations .................................... Clavariaceae, p. 178 

I. Hymenium smooth to lamellate, but if gill-like, the gills fold-like or 
with obtuse edges, typically borne on the under side of a pileus and 
decurrent down the stipe ............ .... . Cantharellaceae, p. 184 

I. Hymenium not as in above choices 
a. Hymenophore tubular 

1). Fruiting bodies usually fleshy-tough to woody, not readily 
decaying .................... ..... .. Polyporaceae, p. 197 

1). Fruiting tbodies very soft-fleshy, readily decaying 
Boletaceae, p. 202 

a. Hymenophore not as above 
1). Spores typically enclo:;ed in a saclike fruiting body, or ex

posed in a slimy mass on a projection of ,the fruiüng body 
Gasteromycetes (puffballs) p . 228 
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1) . Not as in the above choice 
a). Hymenium borne on pendant teeth . . Hydnaceae, p. 221 
a ). Hymenium borne on gills, the edges of which are acute 

(knife-blade-like) . .. .. ... .. .. . .. . Agaricaceae, p. 249 

Tremellaceae 

This family belongs to the arder Tremellales or jelly-fungi. The 
common name is indicative of the jelly-like consistency of the fruit
ing body, although it should be remembered that the character is not 
limited to fungi of this family and that the important distinguishing 
features are concerned with the basidium and must be observed with 
a microscope. In most Basidiomycetes the basidia are one celled 
and have a cross wall only at the base. In the Tremellales the 
basidia are longitudinally .septate or deeply divided, and the group 
is distinguished from the orders Uredinales (plant rusts) and 
Ustilaginales (smuts) by the presence of a distinct fruiting body. 
The Tremellales themselves are further divided into families largely 
on the characters of the basidium. In the Tremellaceae the basidia 
are subglobose or pyriform (rarely fusiform) and the septa are 
longitudinal or oblique. The basidia are not catenulate and epi
basidia are usually present. The hymenium is exposed throughout 
its development instead of being covered by a veil in early states. 
Three of the most extreme types of fruiting body found in the arder 
have been illustrated. Most of the species are much less differen
tiated and have the carpophore in the form of a convoluted mass of 
tissue or one which is somewhat erect and branched much in the 
manner of sorne coral-fungi. The jelly-fungi may be terrestrial or 
lignicolous and are mostly saprophytic. They are among the first 
to appear after rains. The reason for this is simple. During dry 
weather the carpophores shrivel and become very inconspicuous, so 
that one does not see them unless a special search is made. As soon 
as they are moistened they take up water and enlarge to their char
acteristic shape and can then be easily seen. In one genus, Tremello
dendron, however, the fruiting body is relatively persistent and 
Clavaria-like, and one would not suspect it of belonging to this 
group. In Tremellodon the hymenophore is in the form of teeth 
arising on the under side of the pileus, much in the manner of a 
Hydnum. This is the diagnostic character of the genus. Martin 
(1944) bas published an account of the Tremellales of the North 
Central United States and adjacent Canada. 
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KEY 

I. Fruiting body spathulate, orange to reddish 
Phlogiotis helveUoides R. 31, No. 215 

I. Fruiting body dark brown, cup-like, ear-shaped or applanate, exterior 
covered with hairs; spores 12-14 X 4-5 tJ. 

Auricularia auricularis R. 3, No. 18 
I. Fruiting body with the hymenium borne on pendant teeth; spores gia-

bose, 5-7 tJ. in dia ......... . .... Tremellodon gelatinosum R. 3, No. 17 
I. Fruiting body tough, upright, Clavaria-like in appearance 

Tremellodendron Sohweinitzii R. 3, No. 19 

TREMELLODON Fries 

Fructification tough-gelatinous, sessile and applanate to some
what stipitate and erect, pileate; hymenium inferior and covering 
the surface of distinct spines; basidia cruciate-septate; spores 
hyaline, white in mass. 

Tremellodon gelatinosum Fries, Hymen. Eur. 618. 1874. 

Hydnum gelatinosum Fries, Syst. Mye. 1: 407. 1821. 
S teccherinum gelatinosum S. F. Gray, Nat. Arr. Brit. Pl. 1: 651. 1821. 

Illustration: Reel 3, No. 17. 

GENERAL DrscussiON. Small pale carpophores are illustrated 
here, but the essential characters of the species are well shown. 
The semitranslucent appearance of the fruiting bodies is indicative 
of the gelatinous consistency. Although of gelatinous consistency, 
the carpophores are not slimy or sticky to the touch as is the case 
of many fungi characterized by the presence of layers of gelatinized 
hyphae over the surface of the cap or ·stipe. The variation in color 
indicated in the description is apparently caused at least to sorne 
extent by the intensity of the light in the habitat. The carpophores 
in deep shade or buried in moss are usually pale. As far as I am 
aware, this is the only jelly-fungus with the hymenium borne on 
teeth on the under side of pileus as in the Hydnaceae. The begin
ner's first reaction when he discovers this species is to search for it 
in that family. The basidia with their longitudinal septa are the 
deciding character, and make it necessary to place the fungus here 
among the jelly-fungi. 

EDIBILITY. Edible. I have not tried it, but because of its con
sistency believe that it would be best to use it raw in salads. How
ever, Mcllvaine reported it as delicious when slowly stewed. 
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HABIT, HABITAT, AND DISTRIBUTION. Gregarious to scattered on 
decaying conifer wood. Rather common through northern United 
States and in mountainous areas. I have not collected it in large 
quantities in any one localty, but it is a fungus one expects to find 
during the late summer and fall if he is collecting in conifer country. 

TECHNICAL DESCRIPTION. Pileus (1.5) 3-5 (6) cm. wide, 1--3.5 
( 4) cm. from front to back, spathulate to fan-shaped in outline, sur
face pallid to sordid clay-color or pale fuscous, moist and with a 
glaucous sheen, at times somewhat papillose, margin obtuse and 
often slightly fringed, becoming wavy and thinner in age; flesh 4--
10 mm. thick midway toward the margin, pallid to watery grayish 
and gelatinous, odor none, taste mild or merely pleasant; teeth or 
spines white to whitish, 2--5 mm. long (usually 2--3 mm.), conie, 
straight, gelatinous, slightly decurrent down the apex of the stipe; 
stipe almost lacking or up to 3--4 cm. long and + 1 cm. thick, nearly 
terete in large carpophores, usually slightly flattened toward the 
apex, the lower portion at times slightly ventricose, concolorous 
with the pileus (pale forms) or pallid fuscous in dark ·Specimens. 

Spores white, subglobose to globose, 5--7 p. in dia., smooth, not 
amyloid; basidia broadly ellipsoid to subglobose, longitudinally 
septate, 10--15 X 9-12 p., hyaline, four- or occasionally three-spored, 
longitudinally septate; cystidia none; flesh of spin es and pileus 
made up of narrow (2--3 p.) hyaline gelatinous interwoven hyphae; 
papillae of pileus-surface formed of aggregations of narrow hyphae 
arranged in more or less perpendicular fascicles (G-504). 

A URICULARIA W ahlenberg 

Fruiting body tough and gelatinous when fresh, horny and brittle 
when dry, pileate or variously shaped-cuplike, ear-shaped, or ap
planate,-sessile to somewhat stipitate, free portion of the pileus 
two-layered; the upper scarcely gelatinous and bearing hairs, vari
able in thickness from very thin to as thick as the lower portion; 
lower layer nearly always gelatinous and bearing the hymenium on 
its exposed surface; hymenium compact, made up of cylindric ba
sidia which become 3-septate, epibasidia arising from each cell; 
paraphyses slender and branched, the palisade covered by a surface 
membrane which the sterigmata penetra te; spores cylindric or allan
toid, germinating by a germ-tube, by production of conidia, or by 
repetition. 
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Auricularia auricularis (S. F. Gray) Martin, Am. Midi. Nat. 30: 81. 
1943. 

Gyraria auricularis S. F. Gray, Nat. Arr. Brit. PL 1: 94. 1821. 
Exidia Auricula-Judae Fries, Syst. Mye. 2: 221. 1822. 
Auricularia Auricula-Judae Seeretan, Myeograph. Suisse 3: 229. 1833. 
Hirneola Auricula-Judae Berkeley, Outl. Brit. Fungol. p. 289. 1860. 

Illustration: Reel 3, No. 18. 

GENERAL DiscussiON. This fungus is oecasionally sent in as a 
discomycete by those not equipped to study microscopie eharacters. 
This is not at ali surprising since the fruiting body is often distinctly 
cup-shaped. The hymenium varies from smooth to wrinkled or 
more or less chambered-often depending on whether the pilei are 
fully turgid or partly dried out. The hairs covering the upper sur
face are conspicuous in dried as weil as fresh material and are a 
valuable field character for spot-identification. They may be pallid 
as shown in the photograph or pale brownish, but when examined 
under a microscope are found not to possess a distinct brown pig
ment. In specimens in which they appear brown to the naked eye, 
they are slightly greenish yellow (nearly hyaline) in KOH and 
many which are truly hyaline are also present among them. Con
sequently no real qualitative difference exists between the two types, 
and it does not appear desirable to attempt to separate any taxo
nomie units on the difference observed. 

For the complete synonymy see Martin (l.c.) 

EDIBILITY. Reported as edible, but I have never had any desire 
to try it. Mcilvaine reported it as "an oddity that pleases ". 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious or 
cespitose on wood of conifers and hardwoods throughout the United 
States. Common during wet weather in the summer and fall. 

TECHNICAL DESCRIPTION. Fruiting bodies cup-shaped to more 
or Jess ear-shaped, centrally or laterally attached, tough and carti
laginous to gelatinous, 2-10 (15) cm. broad, variable in color from 
very pale brownish to more or Jess cinnamon-brown or in age darker 
and the hymenium sordid purplish brown, hymenium blackish when 
dried, upper surface sterile and densely pubescent to tomentose, the 
hairs pallid to pale brownish, hymenium smooth to variously 
wrinkled or chambered; spores smooth, allantoid, hyaline, 12-14 X 
4-5 p.; basidia difficult to demonstrate because of their compact 
arrangement and the toughness of the hymenium; hairs on the upper 
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surface hyaline, the walls thickened and usually undulating some
what, not septate, 80-160 X 6-9 p., apices obtuse (G-505) . 

TREMELLODENDRON Atkinson 

" Basidiocarps erect, coriaceous or tough; scattered, gregarious or 
caespitose; branching or rarely club-shaped; stems and branches 
distinct or anastomosing; hymenium inferior or amphigenous, waxy 
when moist, borny when dry, restricted to stem and lower part of 
branches; t ips sterile; basidia .cruciate-septate; spores subglobose 
to allantoid, hyaline, germinating directly by means of a germ tube 
or by repetition." 

Tremellodendron Schweinitzii (Peck) Atkinson, Journ. Mye. 8: 106. 
1902. 

Thelephora pallida Schw. Trans. Am. Phil. Soc. n.s. 4: 166. 1832. (Not 
T. pallida Pers. Mye. Eur. 1: 111. 1822.) 

Thelephora Schweinitzii Peck, Ann. Rep. N. Y. State Mus. 29: 67. 1878. 
TremeUodendron pallidum Burt, Ann. Missouri Bot. Gard. 2: 734. 1915. 

Illustration : Reel 3, No. 19. 

GENERAL DiscussiON. My chief reason for including this photo
graph is to show a very common fungus which everyone will en
counter in open hardwood stands in the central and eastern st ates. 
It fruits during the late summer and fall and most people who col
lect it for the first time will probably assume that it belongs among 
the thelephoras or clavarias. The cruciate-septate basidia, of 
course, place it among the jelly fungi. This fungus is never really 
attractive, and because of its consistency alone would never be 
popular among the mycophagists. The fruiting bodies develop 
slowly and persist for relatively long periods-several weeks--even 
in warm weather . In age they become quite discolored. A closely 
related species, T . candidum, will be found in the same localities, 
but it has typically rounded instead of distinctly flattened branches. 

EnmiLITY. Not edible. 

HABIT, HABITAT, AND DISTRIDUTION. It fruits in clusters or large 
rosettes on humus in open hardwood f01·ests or on the ground which 
is covered by grasses and Carex species in very thin woods. It is 
a common fungus, particularly after periods of a week or two of wet 
weather in the summer or early fall. Bodman (1942) lists it as 
occurring from Vermont to Iowa, North Carolina, Mississippi and 
Missouri. 
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TECHNICAL DESCRIPTION. " Fructifications on the ground, caespi
tose, erect, up to 10 cm. in height, 15 cm. in diameter; stems con
fluent or fused into a basal mass; fl.eshy-coriaceous, solid; pallid to 
warm buff, drying light to warm buff, hymenium ochraceous buff 
to ochraceous tawny, or tawny, usually inferior; entire basidiocarp 
cinnamon to Sayal brown when soaked; branches extremely fl.at
tened, anastomosing, forming rosette-like clusters in well-developed 
specimens; basidia pyriform, 12-15 X 8.5-11 p.; spores subglobose 
to allantoid 7.5-10 (-12) X 4-6 p., germinating by the production of 
a germ tube or by repetition." The description is quoted from 
Bodman (1942). The collection photographed is S-18465. 

PHLOGIOTIS Quélet 

Fruiting body stipitate, cartilaginous-gelatinous, usually in t he 
form of a funnel split down one side or varying to spathulate; 
hymenium smooth and borne on the outer surface as in Craterellus; 
basidia long-pedicellate, club-shaped, becoming longitudinally sep
tate, septa perpendicular to oblique; epibasidia resembling hyphae; 
basidiospores smooth and hyaline. 

The upright gelatinous fruiting body with the smooth hymenium 
over the exterior and under side of the upper edge of the fl.aring mar
gin, as in Craterellus, are the characters to note in the field. 

Phlogiotis helvelloides (Fr.) Martin, Am. Journ. Bot. 23: 628. 1936. 

Tremella helvelloides Fries, Syst. Mye. 2: 211. 1822. 
Guepinia helvelloides Fries, Elenchus Fungorum 2: 31. 1828. 
Phlogiotis rufa Quélet, Enchir. Fung. p. 202. 1886. 
Guepinia rufa Patouillard, Hymen. Eur. p. 160. 1887. 
Gyrocephalus rufus Brefeld, Unters. Gesamtgeb. d Myckologie 7: 131. 

1888. 
Tremiscus rufus Lloyd, Mye. Notes, No. 67. p. 1143. 1922. 

Illustration : Reel 31, No. 215. 

GENERAL DiscussiON. This attractive species of the jelly-fungi 
is weil characterized by the shape and color of the fructification. 
The colors are sometimes a deeper reddish orange than shown in our 
photograph and sometimes a paler orange. The hoary sheen which 
is visible on the smaller pilei is a characteristic feature as is also 
the smooth somewhat shiny appearance of the hymenium. To 
many collectors the somewhat cartilaginous consistency may not 
seem jelly-like, and they may be surprised ta find the fungus in this 
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group. However, the characters of its basidia place it here. If not 
carefully handled, the specimens shrivel greatly in drying and make 
poor herbarium specimens. Many of the details given in the tech
nical description are taken from Neuhoff, vol. 2, part 7 of "Die 
Pilze Mitteleuropas ". 

EmBILITY. Edible. Neuhoff states that among all the jelly 
fungi this species is the one most prized as an esculent, and that in 
regions where it can be collected in quantity it is sold on the local 
markets. He also states that it is not suited for cooking in the usual 
manner but is very highly regarded as a fungus for salads. It is 
also preserved in vinegar and used as a pickle or cooked in sugar in 
the manner of candied fruits. When candied it is said to be very 
tasty. I have not tried it. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious on 
humus or very rotten wood in moist or springy places. I have not 
found it abundantly in North America. It appears to be northern 
or alpine in distribution, and is known across the continent from 
Nova Scotia in Canada to the state of Washington in the United 
States. It usually occurs under conifers from August to October. 
Neuhoff states that it is characteristic of soils with a high lime can
ent and that it fruits as early as June. 

TECHNICAL DESCRIPTION. Fructifications usually cespitose and 
often grown together at the bases or for sorne distance up the stipe 
(from Neuhoff) , often arising from wood beneath the moss or soil , 
upright, at first spathulate to tongue-shaped, narrowed dawn
ward, bent inward at first and notched to semi vase-shaped or 
cornucopioid; the margin curved down or slightly inrolled and more 
or less wavy and irregularly crenate; outer or upper side smooth or 
becoming rugulose to somewhat netted; stipe more or less distinct, 
up to 5 cm. long and 1.5 cm. broad, lateral, hollowed as if by a 
channel, irregularly cylindric, often compressed or flaring; lower 
surface of fructification smooth, without glandular warts, when 
dried often fain tl y glistening, only slightly dusted from the spores; 
parts of the upper surface and stipe papillate from tufts of slightly 
projecting hyphal ends and appearing unpolished when dry or 
farinose to short-pubescent from a pale ocher-whitish pubescence ; 
height of fructification 4-10 (15) cm., width 3-7 (10) cm., thickness 
of context 2-3.5 mm. (from Neuhoff, in North America it is usually 
found smaller or up to the lower figures given by Neuhoff; color 
essentially reddish orange, somewhat translucent, varying to deep 



I78 MUSHROOMS IN THEIR NATURAL HABITATS 

reddish or pal er orange; stipe more or less concolorous or pal er and 
t inged ocher toward the base, base nearly white, the hymenium 
slightly darker and more watery or glistening in appearance than 
the upper surface. 

Spores smooth, colorless, white in mass, 9-12 (16) X 4-6.5 p., 

usually 9-11 X 5-6 p., cylindric to narrowly elliptic, seldom curved
cylindric but often fiattened on inner side and narrowed slightly 
toward the short apiculus, often with a large central drop; secondary 
spores scarcely depressed in side view, ellipsoid to ovate, 6-7 X 3.5-
4.5 p. ; epibasidia resembling hyphae, slightly fiexuous, 20-48 X 3-
4 p., on t he end with a fine pointed sterigma 4 X 11 p. ; hypobasidia 
12-22 p. long, 9-13 p. broad, egg-shaped to ellipsoid, contents pinkish, 
generally 2 but also 3-4 celled, the walls perpendicular or often 
oblique (G-Mt. R ainier, #1). 

Clavariaceae 

The fungi placed in this family are popularly known as the coral 
fungi. The fruiting body may be an upright club, one which is 
somewhat branched, or a rather extensive system of more or less 
upright branches. The hymenium is borne on the surface of these 
branches or over the club in unbranched forms and the stipe is 
usually differentiated only by a difference in color or more shiny 
appearance. In one genus the hymenium is tomentose. The con
sistency is fieshy, aside from certain relatively rare exceptions in 
which it is tough to leathery or gelatinous. The following key is a 
compilation mostly from the work of American mycologists such as 
Burt (1899) , Coker (1923), Kauffman (1911), and Remsberg 
(1940) as weil as in sorne measure from my own field experience. 
Of the genera keyed out, only two have been illustrated but they 
are the ones which will be most frequently found or are of greatest 
interest to the public. The large fieshy species of Clavaria unques
tionably are among the most beautiful of ali fieshy fungi. 

KEY 

A. Fructification coriaceous, branched, somewhat tomentose or at least the 
tips of the growing branches strongly tomentose (easily confu.sed with 
sorne species of Thelephora of Thelephoraceae) ....... . Lachnocladium 

A. Fructification typically fieshy, hymenium not tomentose 
1. Fructification typically capitate, head hollow, thin-walled, stipe 

slender . .. ....... . . .. ........................ . .. . Physalacria * 
* McGuire (1939) suggests with good resson that this genus be placed in the 

Thelephoraceae. 
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A. Fructification clavate to filamentous or variously branched. 
1. Fruiting body variously :branched, often large and fleshy. Branches 

not hairlike. 
a. Branches round or nearly so, tips also terete .... Clavaria, p. 179 
a. Branches with flattened, often crisped tips .... . Sparassis, p. 182 

1. Fruiting body simple or if branched the branches very slender and 
not fleshy. 
a. Much branched ................................... . Ptenda 
a. Simple 

1). Sclerotia present, often small and imbedded in host tissue 
Typhula 

1) . Sclerotia not present 
a) Consistency fleshy .. .... .............. ...... Clavaria 
a) Consistency subcartilaginous and pliant (clavae hardly 

over 2 cm. long) ......................... . Pistillaria 

CLA V ARIA Fries 

Fruiting body typicaily fleshy (gelatinous in C. gelatinosa Coker), 
simple to slightly or repeatedly branched and often forming large 
masses of upright branches, usuaily bright colored. Stipe more or 
less distinct and often not bearing basidia. Hymenium glabrous, 
more or less evenly distributed over the branches or sometimes lack
ing in the angles which then appear unpolished or plush-like, the 
sterile area sometimes extending up the branch for sorne distance in 
certain species. Spores colored or hyaline, smooth or roughened. 
Cystidia present in a few species. Saprophytic or a few parasiti
caily associated with algae. 

The genus is weil distributed throughout the United States and 
Canada and the number of species, when more is known, will very 
likely be weil over one hundred. Coker (1923) recognized eighty 
five species and varieties but at that time almost nothing was known 
of the clavarias growing in the Rocky Mountains and on our Pacifie 
Coast.* In mountainous regions fruiting occurs during the late sum
mer and early fail or occasionaily during the spring or early summer. 
In the central United States fruiting is most pronounced during 
July and August if the weather is wet. If, in this region, the rains 
come during late August and early September clavarias are also 
likely to be abundant. Along the Pacifie coast many of the smailer 
species fruit in late November or December. 

*For a recent publication, Clavaria, the species known from Oregon and the 
Pacifie N orthwest by Maxwell S. Doty, see Oregon State Monographs, Studies 
in Botany, No. 7, p . 1-66. 11 pis. 1944. 
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KEY 
I. Fruiting bodies club-shaped, fusiform, or nearly cylindric, dark purplish 

brown to vinaceous brown, typically occurring in clusters 
Clavaria purpurea, R. 3, No. 20 

I. Fruiting bodies massive and much branched; branches pink at the tips 
when young; spores longitudinally striate 

Clavaria rujescens, R. 3, No. 21 

Clavaria purpurea Fries, Syst. Mye. 1:480. 1821. 

Illustration: Reel 3, No. 20. 

GENERAL DiscussiON. This photograph is included to illustrate 
one of the clavarias characterized by simple clubs. It is this group 
which the collecter is likely to confuse with the Geoglossaceae of the 
Ascomycetes if a microscope is not available. Sorne of the clavarias 
of this group occur in a solitary manner, sorne scattered, and sorne, 
like this one, in clusters. Depending on the species, the colors are 
red, orange, yellow or lilac, etc. Sorne are very dark and there is 
considerable variation between the young and old stages. In C. 
purpurea the colors of the freshly developing clavae are quite char
acteristic as shown in the photograph, but as they age the purple 
disappears and they become a dull brown to avellaneous. The 
pruinose appearance is also characteristic of this species, and is 
caused by the projecting cystidia. Faded specimens, or dried 
material sent in for identification, can usually be accurately identi
fied by the spore characters and abundant cystidia. 

EnmiLITY. Probably edible but not likely to attract the myco
phagist because the clavae have so little substance and it is difficult 
to collect them in sufficient quantity. 

HABIT, HABITAT, AND DISTRmUTION. Densely gregarious to cespi
tose under spruce and fir during late summer and fall throughout 
the mountains of the western United States. It is common along 
the crest of the Cascades in Oregon in the late summer before the 
heavy fall rains begin. The photograph was taken at an elevation 
of about 4000 ft. near the southeastern base of Mt. Hood. 

TECHNICAL DESCRIPTION. Fructifications composed of fascicles 
of simple clubs, the clubs 5-10 (15) cm. high, (2) 4-6 (12) mm. 
thick in the widest part, terete or soon compressed, often with 
longitudinal wrinkles or becoming conspicuously grooved, gradually 
narrowed toward the apex-which may or may not be abruptly 
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pointed-and also gradually narrowed below to the short stipe, 
hollow, but at times appearing solid when compressed, very fragile, 
pruinose, color "vinaceous brown" to "sorghum-brown" but gradu
ally paler and in age near "wood-brown" to "avellaneous," when 
properly dried near "pinkish buff"; stipe pubescent wh en dried, 
considerable white mycelium binding the cluster of clubs together 
with the surrounding debris; odor none, taste mild; spores 7-9 X 
3.8--4.4 p., smooth hyaline, not colored in chloralhydrate-iodine solu
tion, subellipsoid; basidia 4-spored, 58-62 X 5-6.5 p., hyaline in 
KOH, yellow in iodine, fiexuous below; cystidia very abundant, 
hyaline, thin-walled, subcylindric above and frequently with un
dulating walls, apex rounded to merely obtuse, narrowed toward 
the base, hyaline in KOH and in iodine; fiesh hyaline in KOH, 
yellow in iodine (S-19005-the entire description is drawn from 
this collection). 

Clavaria rufescens sensu Coker, Clavarias of the United States and 
Canada, p. 139. 1923. 

Illustration. Reel 3, No. 21. 

GENERAL DrscussroN. This photograph illustrates the large 
much-branched type of Clavaria which is most commonly en
countered, or at least most frequently observed, by the average 
collector. Coker distinguishes C. rufescens from C. botrytis by its 
longitudinally striate spores. He considers such characters as the 
color of the tips and ultimate branches, the color of the base, and 
the color changes which it undergoes to be rather variable. Con
sequently one without access to a microscope cannot expect to ac
curately distinguish between these two fungi at ail times. The 
outstanding macroscopic characters are the massive white pointed 
base, large size of the clusters, and the pink color of the tips of the 
young branches. Actually the collection photographed shows all 
the macroscopic characters usually attributed to C. botrytis, and is 
unquestionably the fungus referred to C. botrytis by sorne European 
investigators. Since I do not have sufficient information to justify 
a critical revision of this group of clavarias, I have accepted Coker's 
disposition of them because he bas placed emphasis on the character 
which to me appears to be most fundamental. 

EorsiLITY. Both C. rufescens and C. botrytis are reported to be 
edible, so little harm will be done if the two are confused. How-
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ever, ali the larger clavarias should be cautiously tested by those 
who have not eaten them previously. To sorne people they act as a 
rather violent cathartic. C. gelatinosa as it occurs in the Pacifie 
Northwest has been found by sorne collectors to be poisonous. One 
should always get young fruiting bodies, preferably like the young
est cluster shown in the photograph. 

HABIT, HABITAT, AND D ISTRIBUTION. Scattered or in arcs or fairy 
rings on humus in hardwood or conifer forests. The collection 
photographed grew under conifers and Rhododendron near Clear 
Lake, Mt. Hood National Forest, Oregon. It was found during an 
exceptionally dry October when few other fungi were fruiting in t he 
immediate vicinity. 

TECHNICAL DESCRIPTION. Fructifications massive, 25- 30 cm. 
high and up to 30 cm. broad, with a massive solid pointed base 
sunken deeply into the soil and up to 7 cm. thick at the ground line, 
base solid, hard, white but with a slight tendency to stain vinaceous, 
whitish when dried, primary branches also massive, arising at an 
acute angle but spreading, primary, secondary, and tertiary 
branches ali whitish but becoming yellowish to pale buff and with a 
slight tendency to stain vinaceous (but not completely discoloring), 
ultimate branches brittle, pinkish-vinaceous ("Etruscan red" gradu
ally fading to near "hydrangea pink"), quite dark when young, al
most pallid in age (none observed to become darker) , branchlets 
en ding in short bluntish cusps; :fiesh solid, white, britt le, staining 
slightly vinaceous when bruised in young fruiting bodies, remaining 
white in old ones, odor faint, somewhat krauty, taste slightly bit
terish; spores pale cinnamon buff in mass (9) 10--13 (14) X 5-6 p., 

narrowly ellipsoid with a distinct suprahilar depression, with faint 
more or less longitudinal striations (observe under oil immersion) , 
hyaline in KOH, tawny in chloral hydrate-iodine solution; basidia 
38--52 X 9-12 p., four-spored, hyaline in KOH; :fiesh and hymenium 
hyaline when revived in KOH; no cystidia seen ( S-19567-the en
tire description is taken from this collection). 

SP ARASSIS Fries 

The genus is characterized by the flattened tips of the ultimate 
branches and by a firmer consistency than in Clavaria. Its species 
are rare in North America with the exception of the one illustrated, 
which is quite common in the Northwest. Sorne investigators have 
placed the genus in the Thelephoraceae, but it is doubtful if the 
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transfer is actually justified. It was originally made as the result 
of the observation that the hymenium is borne on the under side of 
or at least only on one side of the flattened branches. However, in 
the center of the fruiting body where the branches are almost verti
cal both sides are usually found bearing basidia. Consequently 
most authors retain it in the Clavariaceae. 

The genus is a small one and the ·Species are usually associated 
with conifers. Coker recognized S. H erbstii Pk. S. spathulata 
(Schw.) Fr. and S. crispa Fr. but he was doubtful asto whether S. 
H erbstii was distinct from S. spathulata. No poisonous species are 
known, and those which have been tested are considered as ex
ceptionally good. 

Sparassis radicata Weir, Phytopathology 7: 166. 1917. 

Illustration. Reel 4, No. 22. 

GENERAL DiscussiON. This species is a large and very striking 
fungus. The colors shown in the photograph are those of a freshly 
matured fructification. The shape and position of the ultimate 
branchlets are well shown, but these are so compactly arranged that 
the branched condition of the framework bearing them is obscured. 
The large contorted pseudorhiza or sclerotoid base is one of the 
interesting features of the species. W eir has found the stumps of 
up to ten fructifications on a single specimen, thus indicating that 
sorne, at least, live to be ten years old, assuming of course that only 
one fruiting body is produced each year. This may not always be 
true. W eir also demonstrated that the pseudorhiza serves as a food 
storage organ. 

EmBILITY. Edible and excellent. This species should be on the 
list of every collector living in the Pacifie Northwest. Very young 
fresh clusters rather than those as old as the one photographed 
should be tried since older material is more likely to be tough and 
have a strong flavor. 

HABIT, HABITAT, AND DISTRIBUTION. This fungus is known to 
parasitize the roots of conifers. The mycelium attacks the hast 
fibers and later the wood, producing a brown or yellow carbonizing 
rot. The fructifications often arise very close to the tree upon 
which the fungus is f.eeding. It is common in the regions where I 
have collected in the northern Rocky Mountains and in Washington, 
Oregon and northern California. W eir listed British Columbia, 
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Washington, Oregon, Idaho, and Montana, and also California as 
probable. 

TECHNICAL DESCRIPTION. Fructification large, much-branched, 
the branches variously arranged from a horizontal to vertical 
position or anastomosing and forming labyrinth-like cavities, the 
branches ultimately giving rise to innumerable :flatttened, spathu
late to fan-shaped tips usually with wavy or lobed, thin, fringed or 
entire margins, these ultimate branchlets variously arranged in an 
upright, horizontal or pendulous position or at times disposed in a 
more or less irregular manner-the whole forming a very compact 
fructification 12-40 cm. broad and 10-50 cm. high and weighing up 
to 20 lbs (7.5 + kg.), the ultimate branches white to creamy yellow 
or in age becoming cinnamon-buff in color; the :flesh with a rather 
tough subcartilaginous consistency, pallid, odor not distinctive or 
merely fungoid; arising from a somewhat leathery to :fleshy sclero
toid pseudorhiza 20-30 (50) cm. long and 5-8 cm. thick, usually very 
irregular in shape or distinctly contorted and with scars or rem
nants of fructifications borne during previous seasons often present 
(and bence it is assumed to be perennial), attached to roots of 
conifers. Spores 5-6 X 2.~.5 ( 4) p., broadly ellipsoid, smooth, 
hyaline under the microscope, not amyloid; basidia borne on the 
under side of the horizontal branchlets or on bath sides if the 
position is more or Jess upright, 36-42 X 5-6 p., narrowly clavate 
above, with :flexuous pedicels, sections of the hymenium yellow in 
KOH; cystidia none seen; trama hyaline in KOH, very compactly 
interwoven and the walls of many of the hyphae slightly thickened 
(G-721). 

Cantharellaceae 

The recognition of this family does away with certain difficulties 
inherent in the old Friesian system and brings closely related species 
together into one group. The fungi contained in it are more closely 
related to the coral fungi than to the agarics bath by general ap
pearance and in the characters of their basidia. In the Cantharel
laceae as in the Clavariaceae the spindle, at the time of nuclear 
division in the basidium, is typically parallel to the long axis of the 
basidium rather than at right angles to it as in most agarics. Ob
viously, it takes a special investigation to determine this point, so 
the average collector must rely on certain correlated characters. 
The basidia may bear from two to eight spores and are often very 
long 50-100 p., and crooked toward the base. The most reliable 
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field character is the configuration of the hymenium. It varies 
from smooth or only slightly wrinkled! in sorne to folded and sub
lamellate in others. The fruiting body is fleshy to tough and 
usually clavate to trumpet-shaped with the hymenium on the under 
side of the cap and decurrent down the stipe. The species are 
typically terrestrial but sorne of the small inconspicuous forms are 
parasitic on moss. 

Two genera have been illustrated: Craterellus with an essentially 
smooth or merely uneven hymenium, and Cantharellus in which the 
hymenium is in the form of radial folds or wrinkles which at times 
are so well developed asto appear as narrow gills with obtuse edges. 
The gills when developed are frequently strongly intervenose. 
Sorne investigators recognize the genus Neurophyllum (Gomphus) 
for CanthareUus clavatus. Leptotus ang Arrhenia contain very 
small fungi, many of which are parasitic on masses. These are gen
erally sessile and laterally attached. 

KEY 

A. Fruiting body typically fieshy and centrally stipitate or stipe eccentric 
but weil developed. 
Hymenium smooth or nearly so ... .. ..... .... ..... Craterellus, p. 185 
Hymenium in the form of dishnct ridges or folds or as obtuse forked 

lamellae .................................... Cantharellus, p. 187 
A. Fruiting body very thin and delicate. Stipe if present very small and 

rudimentary 
Spores hyaline .................................. . ....... Leptotus 
Spores tawny to incarnate ...... ........ . .............. . . . Arrhenia 

CRATERELL US Fries 

Fruiting body fleshy to somewhat membranous and more or Jess 
pileate to trumpet-shaped or clavate. Hymenium waxy, mem
branous, i. e., it bas a certain luster and fee! which is hard to de
scribe. It is adnate to the carpophore and even to uneven or only 
slightly wrinkled. The spores are white to pale yellow in mass. 
C. cornucopioides is the type of the genus. Burt (1914) in his 
Thelephoraceae of North America included this species along with 
C. ochrosporus, C. clavatus (CanthareUus clavatus) C. Cantharel
lus and C. odoratus as edible. The more attractive species, such as 
C. odoratus, are more abundant in southeastern United States than 
elsewhere in the country. In ail, about eighteen are known from 
North America. 
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Craterellus cornucopioides Fries, Epier. Syst. Mye. p. 532. 1838. 

Horn of Plenty, Trumpet of Death, or Fairy's Loving Cup 

CanthareUus cornùcopioides Fries, Syst. Mye. 1: 321. 1821. 

Illustration: Reel 4, No. 23. 

GENERAL DrscussiON. This fungus, although not exactly beauti
ful, never fails to excite the curiosity of the nature lover, so I take 
pleasure in illustrating it bath as one of nature's peculiar children 
and as a representative of a group of fungi in which the spores are 
borne on a more or less smooth surface on the underside of a pileus. 
The beginner should not be alarmed if he finds it difficult to distin
guish between Cantharellus and Craterellus. The presence of fold
like ridges or lamellae is neither constant nor distinct for ali species 
of Cantharellus and specialists have differed as to the generic posi
tion of a number of them. In the photograph, note the difference 
in the color of the hymenium on the upright specimens at the left 
and on the one in the background. This is the difference between 
fresh and faded material. The fruiting bodies photographed were 
young and are more squamulose than usual. Old weathered caps 
are typically about twice as large, often lacerated, and nearly 
glabrous. The squamules if present are likely to be most numerous 
near the margin of the cap. 

EnrnrLITY. Edible and very highly regarded by many people. 
Mcllvaine states that it is a first class edible fungus, but that it 
should be stewed slowly until tender. It is a safe species for begin
ners. I know of no poisonous fungus resembling it in shape and 
color. The common name, trumpet of death, of course, does not 
refer to its edibility, but rather to its somber appearance. 

HABIT, HABITAT, AND DISTRIBUTION. Clustered to scattered on the 
ground in open woods, along old roads or trails, on moist shady 
banks and frequently along the edges of bogs or ponds in the woods. 
It fruits during the summer and fall and is world-wide in distribu
tion. Apparently it is very abundant in sorne localities and rare 
in others. It is most frequently found in the central and eastern 
states, but I have a record from open stands of oaks in northern 
California and one by Frank P. Sipe from Oregon. 

TEcHNICAL DESCRIPTION. Fructification 2-6 cm. across the top, 
4-8 cm. long, trumpet-shaped, the flaring margin entire to wavy or 
lobed or frayed, often rather deeply incised in age and becoming 
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quite ragged, upper surface and the interior of the trumpet dry and 
unpolished, often scabrous and rough or slightly squamulose, dark 
sordid grayish brown but paler than the hymenium, when young and 
fresh at times with a wood-brown cast, generally darker and more 
sordid in age; flesh very thin and moderately brittle to tough, dark 
colored, odor and taste not distinctive; hymenial layer smooth to 
somewhat rugose-wrinkled, ashy to blackish brown but often with 
a glaucous sheen, becoming mu ch pal er when dried; stipe if distinct 
very short and with an unpolished appearance in contrast to the 
hymenium, hollow, tapered to the acute base; spores 11-14 X 7-9 p., 

smooth, hyaline in KOH, broadly ellipsoid, nonamyloid; basidia 
60-80 X 7-9 p. at apex, with long often flexuous pedicels, evenly but 
narrowly clava te, two or four-spored; cystidia none seen; flesh of 
trumpet of compactly interwoven pale brownish (in KOH) hyphae, 
the subhymenium more loosely floccose than the flesh proper, no 
clamp connections seen (S-20486). 

CANTHARELLUS Fries 

Fruiting body fleshy to moderately tough, pileate to tubular or 
trumpet-shaped with the pileus and stipe not always clearly distinct. 
Hymenium borne on the under side of the pileus and upper portion 
of stipe, often with a waxy luster and usually in the form of narrow 
gill-like forked folds with obtuse edges, strongly intervenose in sorne 
and occasionally obscurely poroid from the pronounced cross veins. 
Spores nonamyloid, smooth or rough and white to ochraceous in 
deposits. 

As limited here C. umbonatus with amyloid spores and C. auran
tiacus are excluded. These are considered as belonging to the 
Agaricaceae. The former is the type of the genus Cantharellula 
Singer and the latter is placed in Clitocybe. As limited here the 
species of Cantharellus are ali edible but certain people may find 
that sorne, particularly C. fioccosus, produce considerable discomfort 
or mild cases of poisoning. The species of Cantharellus are found 
throughout the United States wherever moisture conditions are 
favorable. C. cibarius, C. clavatus and C. tubaeformis are most fre
quent in ·conifer regions, but C. cibarius is also abundant under oak 
in regions where conifers are not native. W. A. Murrill (1910) pub
lished an account of the North American species un der the na me 
Chanterel. Also, see C. H. Kauffman, (1918). 
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KEY 

I. Fruiting body bluish black, fiesh staining dark blackish green in KOH, 
spores 4-ô X 4-ô {Jo, roughened .... CanthareUus multiplex R. 4, No. 24 

I. Flesh not greenish in KOH 
A. Spores white to very slightly <:reamy in mass; st.ipe relatively thin 

(3-7 mm.); growing on moss in bogs or along streams in wet places 
Cantharellus tubaeformis R. 4, No. 28 

A. Spores typically yellow to brownish ochraceous in mass. 
1. Fruiting body typically dark purplish brown to vinaceous drab 

at first, usually rather irregularly shaped; spores 1ü-12 X 5.5-
6 tJ.; the outer wall slightly roughened 

CanthareUus clavatus R. 4, No. 25 
1. Fruiting body typically bright orange to yellow when young or 

fresh . 
a). Pileus conspicuously scaly 

Cantharellus floccosus R. 4, No. 26 
a). Pileus typically glabrous and egg-yellow 

Cantharellus cibarius R. 4, No. 27 

Cantharellus multiplex Underwood, Bull. Torrey Club 26 : 254. 
1899. 

Polyozellus multiplex Murrill, North Am. Flora 9: 171. 1910. 
CratereUus multiplex Shape, Mycologia 30: 373. 1938. 

Illustration: Reel4, No. 24. 

GENERAL DiscussiON. The photograph was taken at an elevation 
of about 3500 ft. on the East Fork of the Salmon River, Mt. Hood, 
Oregon. It shows a single cluster of fruiting bodies which had not 
yet reached its full development. When mature the individual pilei 
are much larger. It is difficult to mistake this species for any other 
if one keeps in mind the following characters: The spores are white 
in deposits, the flesh becomes blackish green in KOH and a greenish 
pigment can be squeezed out of the treated portions thus making it 
possible to ascertain the character without a microscope. The flesh 
is watery and soft and as a result the caps are easily broken. A 
clark violaceous cast is dominant in the pileus, and the hymenium is 
radially wrinkled as weil as glaucous violaceous in color. The spe
cies is apparently very rare and its relationships are somewhat of a 
puzzle to me even after seeing the fresh material. There appears 
to me to be little gained by transferring the fungus to Craterellus 
since its spore characters are as aberrant for that genus as they are 
for Cantharellus. It may eventually be found desirable to emend 
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the genus Polyozellus by placing more emphasis on such characters 
as the color and markings of the spores and the waxy nature of the 
hymenium. If recognized as a distinct genus it should be arranged 
beside Craterellus and Cantharellus in the Cantharellaceae. Such 
an arrangement is not adopted here because I have very little first 
hand information on the species of the family as a whole. 

Shope (1938) has given a good description of this species. He 
described the clusters as 6-15 cm. high and the masses up to a meter 
in diameter. Because of sorne minor discrepancies which may be 
due in part to interpretation, the following technical description has 
been drawn from the collection photographed. I did not find the 
fiesh gelatinous and the pilei were typically glabrous. 

EnrniLITY. Apparently it has not been tested. 

HABIT, HABITAT, AND DISTRIBUTION. Cespitose in dense clusters 
on humus under spruce and balsam fir. It is known from Maine, 
Quebec, Colorado, Oregon and British Columbia, and appears to be 
very rare. The season of 1946 was very dry in Oregon at the time 
my collection was found. As Shope (1938) bas pointed out, the 
information to date ali indicates a boreal distribution for the fungus. 

TECHNICAL DESCRIPTION. Fructification 15 cm. broad, 12 cm. 
high, consisting of a mass of small fan-shaped to spathulate pilei 
1-5 cm. broad arising from the branches of a compound base; pilei 
smooth to somewhat roughened (all young), with incurved margins, 
color glaucous violaceous but soon violaceous black except for a 
glaucous pale violet to whitish margin, unpolished when dry; fiesh 
rather soft and watery, brittle, clark violet-black, azonate, odor 
faintly pungent, taste mild, clark blackish green when treated with 
KOH, hymenium glaucous violaceous at first (" deep violet plumbe
ous "), in oldest portion tinged " cinnamon-buff ", in the form of 
radiating folds or ridges and the ridges frequently forking or anas
tomosing or at times giving rise to an almost poroid appearance, 
merely t uberculate to slightly wrinkled where it is decurrent on the 
stipe, nearly smooth near the cap margin; stipe (sever al in this one 
cluster-but the branches of ali of them grown together above), 3-5 
cm. long, 10-20 mm. thick at apex, solid, clark violaceous black, 
fibrous, brittle, slightly roughened and upper part covered by the 
decurrent hymenium. 

Spores white in deposits, broadly elliptic to spheric in outline, 
tuberculate to angular-tuberculate, 4-6 X 4-6 JJ. hyaline to faintly 
yellowish in iodine; basidia 32--38 X 5-6 }J., four-spored, yellowish 
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in iodine, faintly olivaceous in KOH (very likely from pigment dif
fusing from the flesh) ; cystidia embedded and in the form of narrow 
somewhat contorted filaments 28--40 X 3-4 p. (readily demonstrated 
in ·sections crushed slightly and stained with phloxine); flesh of 
interwoven nongelatinous hyphae with a dark bluish black incrust
ing pigment on the walls which dissolves into a green solution in 
KOH; clamp connections present on basidia (S-24297). 

Cantharellus clava tus Fries, Syst. Mye. 1: 322. 1821. 

The Club-shaped Cantharellus 

Mertdius clavatus Secretan, Mycograph. Suisse. 2: 472. 1833. 
Craterellus clavatus Fries, Epier. Syst. Mye., p. 533. 1838. 
Craterellus carneus Saccardo, Fl. Ital. Crypt., fasc . 15, p. 1135. 1916. 
Neurophyllum clavatum, Patouillard, Tab. An. Fung. fasc. 5, p. 193, no. 

434. 1886. 
Gomphus clavatus S. F. Gray, Nat. Arr. Brit. Pl. 1: 638. 1821. 
Gomphus truncatus Persoon, Mye. Eur. 2: 9. 1825. 

Illustration: Reel 4, No. 25. 

GENERAL DrscussiON. This is the fungus usually referred to 
when someone asks about "that funny looking thing which is 
purplish underneath " that he found while vacationing up in the 
north woods. It is a most peculiar fungus to say the least. The 
only species which resemble it are C. pseudoclavatus Smith and C. 
multiplex Underwood (see Reel 4, No. 24). The former has smooth 
spores, and the latter has rough spores that are hyaline, almost glo
bose, and measure 5-6 p. in dia. so t hat if one has access to a micro
scope he can quickly and accurately distinguish ali of them. If no 
microscope is available, C. multiplex can be distinguished by the use 
of potassium hydroxide (KOH). Its flesh will become very dark 
and if viewed in transmitted light will be seen to be blackish green. 
The flesh of C. clavatus remains pallid. The fruiting bodies shawn 
in the photograph were still rather young but show the characteristic 
shape of the species. The largest of these caps was about 8 cm. 
broad. At times an entire fructification may be up to 20 cm. high. 

EnmiLITY. Generally rated as very good. Mcllvaine regretted 
its scarcity. This fungus should be on the list of ali mycophagists 
residing in the northern coniferous areas, in the Rocky Mountain 
Region and in the coniferous areas on the Pacifie Coast. From 
northern California northward in the area west of the Cascades it 
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is quite common during sorne seasons. However, clusters which 
have developed slowly are frequently riddled by insect larvae. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious to cespitose, 
under conifers, late summer and fall . Known throughout northern 
and western United States and very likely widely distributed in 
Canada although on the basis of reports from the Dominion it must 
be rather rarely collected. I have found it in Nova Scotia. 

TECHNICAL DESCRIPTION. Pileus (3) 5-10 (15) cm. broad, at 
first scarcely differentiated from the stipe (the fruiting body re
sembling a truncate club), soon the margin spreading and frequently 
developing almost entirely on one side, sometimes becoming broadly 
funnel shaped from the uplifted margin and then the margin usually 
extensively lobed or sinuate, the surface dry and glabrous but un
polished to velvety, in age at times minutely scaly, color at first dull 
vinaceous to purplish but soon fading to sordid brown, ("clark 
purple-drab " when young, soon fading through " light russet
vinaceous" or "russet-vinaceous " to " avellaneous " and finally 
" clay-color " to "tawny-olive "); flesh thick in the dise but thin 
(5 mm. -+-) in the extended margin, whitish to pale buff ("cinna
mon-buff ") odor and taste mild; lamellae or hymenium variable in 
color but usually tinged purple to vinaceous (" purplish lilac " to 
" purplish vinaceous " and fading finally to near " avellaneous " or 
"light russet-vinaceous "), formed of numerous low, crowded, fre
quently forked or anastomosing ridges and with numerous thick 
veins connecting these ridges, at times almost poroid in appearance, 
decurrent almost to the base of the stipe; stipe frequent! y com
pound, 4-10 cm. long, 0.8-3 cm. thick above, and expanding into the 
pileus, slightly narrowed downward or many stipes fused below 
into a large fleshy mass, solid, becoming hollow, whitish below from 
a thin mycelioid covering, purplish drab above. 

Spores narrowly ellipsoid, 10-12 X 5.5-6 p., pale ochraceous in 
mass, outer wall somewhat wrinkled; basidia 65-80 (90) X 7-9 p., 

four-spored; cystidia none seen; gill trama po orly developed, 
hyaline in KOH; pileus trama with a cuticle of upright cells 40-
80 X 2.5-6 p., brownish in mass when revived in KOH (apparently 
from the slightly colored walls), nearly hyaline when isolated, form
ing a very compact turf, the hyphae beneath it hyaline and com
pactly interwoven, clamp connections abundant (S-23644). 
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Cantharellus fl.occosus Schweinitz, Trans. Am. Phil. Soc. IL 4: 153. 
1832. 

Cantharellus princeps Berkeley & Curtis, Ann. Mag. Nat. Hist. III. 4: 293. 
1859. 

Illustration: Reel4, No. 26. 

GENERAL DiscussiON. The photograph shows typical well de
veloped fruiting bodies. The striking features of this fungus are the 
vase-shaped pileus at maturity, the scales which are formed as the 
result of the breaking up of the ,surface layer of the pileus, the color, 
and venose nature of the hymenium. Sorne authors have com
mented that it is difficult to mistake this species for any other, and 
this is true in most regions. The plant is a variable one however, 
particularly in regard to the color of the pileus and the size and 
number of the scales. The color varies from yellow through orange 
to the orange-red shown in the photograph. These colors have ali 
been observed on fresh young material. The situation is further 
complicated by the fact that t he colors fade, and, since the carpo
phores are relatively persistent, faded individuals are frequently 
encountered. These are often a sordid yellow or buff, near " cinna
mon-buff ". The hymenium also varies in color but is usually sorne 
shade of dull yellow. In the collection photographed it was practic
ally white but turned yellowish in drying. 

EnmiLITY. Edible but not to be eaten in quantity without first 
tes ting it in smaU amounts. I have tried it on three different occa
sions and always experienced considerable discomfort within eight 
to fourteen hours. Others who ate from the same gatherings experi
enced no discomfort whatever. Collectors in the P acifie Northwest 
insist that it is one of the best edible fungi in the region. 

HABIT, HABITAT, AND DISTRIDUTION . Scattered to gregarious on 
humus under conifers during the late summer and fall. It is a corn
mon species in northern regions and in the hemlock and fir forests 
of our western mountains. 

TECHNICAL DESCRIPTION. Pileus 5-10 (15) cm. broad, 8-15 cm. 
(20) cm. high, truncate when young, soon becoming hollowed in the 
center, the margin ascending but finally spreading and then the cap 
vase-shaped or trumpet-like, the interior (the upper surface) in
nately scaly from the breaking up of the surface layer, the scales 
appressed toward the margin, more recurved in the tube and orange-
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yellow to reddish orange, the interspaces yellowish (scales " apricot
orange " more or Jess) ; fiesh moderately thick, thin in old caps, 
white or pallid, unchanging, fi brous, odor and ta ste not distinctive; 
lamellae foldlike and very frequently forked or anastomosing, in 
old caps occasionally almost poroid, decurrent almost to the base 
of the stipe in an irregular mann er; stipe short and not sharply 
distinct from the pileus, solid at first but becoming hollow as the 
cavity in the pileus deepens, whitish and unpolished, tapered more 
or Jess to the base which is usually deeply sunken in the humus. 

Spores ochraceous in deposits, 12-15 X 6-7.5 p., narrowly ellipsoid, 
slightly yellowish in KOH, ochraceous tawny in iodine, exospore 
slightly wrinkled; basidia 52-60 X 10-12 p., clavate, hyaline in 
KOH, yellow in iodine; cystidia none seen; gill trama interwoven 
and not clearly distinct from that of the pileus, hyaline in KOH, 
yellow in iodine (G-660) . 

Cantharellus cibarius Fries, Syst. Mye. 1: 318. 1821. 

Chantrelle 

Illustration: Reel 4, No. 27. 

GENERAL DiscussiON. This is another of the very well known 
mushrooms and one that is easy to recognize. It can be identified 
at once by its yellow color, by the forking of the gills and by their 
obtuse edges. It varies somewhat in stature in different regions 
throughout North America, but the above mentioned characters are 
constant. In southeastern United States a fungus which differs only 
slightly in appearance occurs quite commonly. It has almost 
identical colors but instead of having gills, the hymenial surface is 
merely somewhat wrinkled radially, and the fruiting bodies have a 
very pronounced fragrant odor. This is Craterellus Cantharellus. 
Cantharellus cibarius as it occurs along our west coast has a faint, 
fragrant odor, but the eastern form is nearly odorless until dried 
and then a very distinct fragrant odor develops. Certain small spe
cies of Cantharellus quite similar to C. cibarius also occur in the 
southeastern United States, particularly in the Great Smoky Moun
tains National Park. One of these has a brownish cast to the pileus. 
Ail need critical study. In eastern North America C. cibarius is a 
medium sized mushroom with caps 4-6 cm. broad, but in the western 
states it is frequently much larger, and, in addition, a white or 
whitish species (C . suba~bidus) frequently occurs with it in the same 
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habitats. These two are distinguished not only by the color of the 
carpophores but also by the color of the spore deposit. 

EDIBILITY. This is the famous " chantrelle" or " Pfifferling " and 
has long been known as a fine edible mushroom. There are many 
ways ·of preparing it, but I have found t hat it does very well in the 
standard dish of steak smothered in mushrooms. As has been 
pointed out in the literature, it is a· bit inclined to be tough (par
ticularly if full grown fruiting bodies are used) , and sorne recom
mend stewing it for a; 'long time over a slow fire . Since Craterellus 
CanthareUus and the closely related species of Cantharellus are all 
-edible one is not likely to suffer if he confuses them. However, one 
should be careful to distinguish C. fioccosus (see R. 4, No. 26) and 
Clitocybe aurantiaca (R. 16, No. 112) . The latter has crowded 
forked gills, and, in the older literature, was placed in Cantharellus. 

As Kauffman has pointed out, the fruiting bodies found growing 
in central and eastern United States are nearly always "wormy ", 
i.e., infested with insect larvae and thus spoiled for table use. In 
the western mountains and on the P acifie Coast I have nearly 
always found the caps free of larvae at least until well past matur
ity. This observation on the western form is in line with those of 
Canadian investigators. 

HABIT, HABITAT, AND DISTRIBUTION. Single, scattered, gregarious 
or even subcespitose in conifer as well as hardwood forests during 
the summer and fall . It is a cosmopolitan .species which one may 
expect to find anywhere in north temperate regions where proper 
temperature and moisture conditions for its development prevail. 
According to my observations it is one of the common species. In 
northern California it can often be found in abundance long after 
the other fungi have disappeared, or up almost until Christmas. 
Around Ann Arbor, Michigan, it frequently fruits along with Rus
sula squalida and Lactarius trivialis. These nearly always form the 
vanguard of the summer mushroom season in this region. 

TECHNICAL DESCRIPTION. Pileus 4-10 (15) cm. broad, nearly 
flat and with an inrolled margin when young, margin spreading or 
becoming uplifted in age and then cap broadly depressed to broadly 
funnel shaped, usually wavy or lobed along the margin, surface dry 
and at first covered by a thin coating of pallid fine matted fibrils 
giving it a canescent appearance, appearing moist in age at times, 
margin finely pubescent, color pale yellowish young (" cinnamon
buff ") becoming bright yellow to orange (" antimony-yellow" to 
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"deep chrome ") in age, finally fading to ,sordid buff; flesh rather 
thick and pliant, -+- 1 cm. thick near the stipe, whitish or pale yel
lowish near cap surface, unchanging when bruised, odor lacking or 
fragrant when caps are dried, taste mild to slightly peppery; lamel
lae decurrent, fold-like, dichotomously forked, very narrow, often 
intervenose, "buff-yellow" to "orange-buff" (usually a paler yel
low or orange than the pileus); stipe 4-8 cm. long, 8-18 mm. thick, 
solid, fleshy, whitish within, surface at first finely pruinose
tomentose and concolorous with the gills, in age glabrescent and 
pallid or faintly yellowish, base often staining sordid orange where 
bruised. 

Spores yellowish in deposits ellipsoid, 7-9 X 4-5 p., smooth, not 
amyloid; basidia 50-70 X 6-8 p., very narrowly clavate, mostly 
four-spored; cheilocystidia and pleurocystidia not seen; gill trama 
of interwoven narrow equal hyphae 3-5 p. in dia. and bearing clamp 
connections; pileus trama. homogeneous, the hyphae near the surface 
intricately interwoven, clamp connections abundant (G-706). 

Cantharellus tubaeformis Fries, Syst. Mye. 1: 319. 1821. 

Illustration: Reel 4, No. 28. 

GENERAL DiscussiON. I have omitted listing any synonyms for 
this species because of certain questions which still remain to be 
answered. This name is used here for a fungus with essentially 
white spores although in a thick deposit a faint creamy tint is 
visible against white paper. C. infundibuliformis, has yellowish 
spores. Murrill, in the North American Flora, considered C. tubae
formis a synonym of C. infundibuliformis. Spore color appears to 
be the least variable of any of the characters heretofore used to dis
tinguish these fungi, and the difference appears to me to be suffi.cient 
to justify recognizing the two species. Spore size is not so reliable a 
character in this instance because of the variable number of spores 
borne on the basidia in each species, although it is true that they 
average smaller in C. tubaeformis. The punctate granular appear
ance mentioned by Kauffman is very likely caused by small oil 
drops just beneath the spore membrane. When stained, the spore 
wallis smooth. Since C. infundibuliformis and C tubaeformis are 
bath edible, the novice need not be concerned over the technicalities 
involving their recognition. The points for him to observe are the 
dichotomously forked gills, the shape and color of the pileus, and 
the yellow stipe. In the photograph, the yellow of the stipe is duller 
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than it should be, but the color of the pileus is true. One should 
expect considerable variation in the color of the cap, from sooty 
yellow or yellowish brown to nearly dra b. In C. ~utes cens the co lors 
of all parts are rouch brighter and the stipe of the latter is orange
yellow. 

EniBILITY. Kauffman reported it as edible but I have no infor
mation on its quality. His concept of the species is fo llowed here: 
In the past sorne European authors have questioned its edibility, 
and it has been listed as dangerous in sorne manuals. I know of 
nothing against it as far as North American material is concerned. 

HABIT, HABITAT, AND DISTRIBUTION. On wet soil in hardwood 
forests as well as in bogs under conifers. The photograph was taken 
in a bog at Whitmore Lake, Michigan. The distribution of the 
fungus in North America is not given because of the lack of infor
mation on the color of the spore deposits for most collections, sorne 
of my own included. -However, it is very likely widely distributed 
throughout northern regions. 

TECHNICAL DESCRIPTION. Pileus 1-3 (5) cm. broad, convex to 
plane or broadly depressed and with an arched incurved margin at 
first, margin finally spreading or uplifted and becoming crenate to 
variously lobed, occasionally somewhat funnel-shaped in age, 
usually not perforated in the dise at first but frequently becoming 
so in age, surface moist and more or less uneven, at times with 
radial ridges terminating in scabrous points, sometimes quite rough, 
sometimes practicaly glabrous, moist, color " Saccardo 's umber " to 
" sepia " (clark sordid yellowish brown), at times more or less sordid 
ochraceous; flesh thin and membranous, fragile, yellowish to avel
laneous, odor and taste not distinctive; lamellae decurrent, narrow 
and fold-like, subdistant, dichotomously forked, yellowish gray to 
" avellaneous " (grayish brown), often pale drab in age, stipe 3-6 
cm. long, 3-7 mm. thick, stuffed but becoming hollow and flabby, 
subequal, often compressed or furrowed, glabrous, dark to pale 
ochraceous above, usually whitish at the base. 

Spores white to creamy white in mass, (8) 9-11 X 5.5--7 p., ellip
soid to ovoid, smooth, not amyloid (pale ochraceous tawny in 
iodine) ; basidia 64-82 X 9-11 p., clavate, flexuous toward the base, 
two- and four-spored, pale yellowish brown in iodine, content 
most! y of oil globules wh en revived in KOH; pl euro- and cheilo
cystidia none; gill trama interwoven, the hyphae 6-10 p. in dia . and 
hyaline in KOH, clamp connections present; pileus trama inter-
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woven, of hyaline hyphae 6-12 p. in dia., the hyphae on the surface 
yellowish brown but otherwise not differentiated from the flesh 
proper, clamp connections abundant (S-18921). 

Polyporaceae 

The members of this family are commonly known as the bracket
fungi or pore-fungi in contrast to the haletes which are designated 
as the fleshy pore-fungi. The fructification in the Polyporaceae 
may be annual or perennial, stipitate, sessile, effuso-reflexed (with 
the upper edge curled away from the substratum to form a rudi
mentary pileus) or entirely resupinate, i.e., appressed against the 
substratum. The consistency varies from somewhat fleshy to 
leathery, corky or woody, and the flesh (or context as it is called in 
this family) may be white, bright colored or sorne shade of brown. 
The hymenium !ines the walls of the tubes but does not cover the 
tissue forming the tube mouths (dissepiments). In sorne species the 
hymenophore is somewhat lamellate or toothed rather than typically 
poroid. The tubes adhere to each other and usually are not readily 
separable from the context. The spores are variously colored and 
may or may not be ornamented. 

Members of this family are among the fungi most frequently en
countered in the field and are of considerable commercial importance 
since many cause serious damage to both standing timber and manu
factured wood products. In many species the fruiting bodies persist 
from one season to the next which accounts in part for their appar
ent abundance. Those of truly fleshy fungi soon disappear. 
Although of commercial importance by virtue of the damage they 
cause, most of the members of this family fall outside the scope of 
this book, and I have illustrated only two species, one of which is 
neither edible nor fieshy. For an excellent technical account of the 
species found in the midwestern states see Overholts (1915) and for 
those occurring in New York, Lowe (1942). The following key is 
given as an aid to recognizing the genera in the field. It is based 
on the works of Overholts and Lowe. Attempts have recently been 
made to divide the family into smaller more natural genera but this 
problem is rather technical. There have been a number of systems 
proposed. 

KEY TO COMMON GENERA OF THE POLYPORACEAE 

A. Fruitïng :body entïrely appressed against the substratum . ... . .. . Paria 
A. Fruiting body if resupinate with the upper edge reflexed; or typically 

pileate and sessile to stipitate 



198 MUSHROOMS IN THEIR NATURAL HABITATS 

I. Pileus with a crust-like surface layer which is often shiny and hard; 
spores truncate at one end and appearing echinulate ... Ganoderma 

I. Not as ll!bove 
a. Fruiting body perennial, the tubes arranged in layers or strata 

Fames, p. 200 
a. Fruiting body not as above 

1. Stipitate; hymenophore in the form of concentric lamellae ; 
spore deposit brown ........... . . ............. Cyclomyces 

1. Hymenophore formed by radiating lamellae ....... . Lenzites 
1. Hymenophore typically poroid, pores sometimes elongated 

and sublamellate 
a). Pores marked off as shallow pits separated by narrow 

ridges or folds . ... .......... .. ............. . M erulius 
a). Pores deeper and more regularly formed 

1). Trama of tubes and pi! eus not distinct from each 
other, tubes often sunken uneven depths into context 
(a). Pores daedaloid ................ . . . Daedalea 
(a). Pores radia.lly elongated and breaking up int.o 

lamellae . .. . .. . .......... .. . ...... . Lenzites 
(a). Pores typically circular to angular (rarely more 

or less daedaloid in age) 
( 1). Tubes sunken 'to uneven depths in con-

text ................... . .... Trametes 
( 1). Tubes sunken to even depths .. Polyporus 

1). Tube t rama distinct from that of pileus 
(a) . Pores circular to angular at mouths or in age 

somewhat sinuous, rarely elongated . . Polyporus 
(a). Pores usually radially elongated, angular; car

pophore typically laterally stipitate .. . Favolus 

POLYPORUS Fries 

This genus, in the broad sense that is employed here, contains a 
large number of different types of pore-fungus, and as Lowe (1942) 
stated " A strict definition cannot be given of a genus so large and 
variable as Polyporus ". H e also points out that there is no real 
distinction between Polyporus and Trametes. The most logical pro
cedure to follow in identify ing t he genus Polyporus as defined here 
is to eliminate a l! t he closely related genera which have sorne 
defini te char acter. Polyporus would th en conta in the species left 
over. From these comments it will seem to the reader that there is 
little justifi cation for retaining the genus Polyporus in its broad con
cept, but this is not entirely true, since equally great difficulty is 
encountered in defining many of t he smaller more natural genera. 
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Sorne of the :fleshy species of Polyporus such as P. frondosus and 
P. sulphureus are among the commonly collected edible fungi but 
the majority are neither edible nor particularly attractive. They 
are found most commonly on decaying wood or growing from 
buried roots, etc. They are widely distributed in northern as well 
as tropical regions. 

Polyporus sulphureus Fries, Syst. Mye. 1: 357. 1821. 

Chicken Fungus 

Polypilm sulphurem Karsten, Rev. Mye. 3 9; 17. 1881. 
Polypilm speciosm Murrill, Journ. Mye. 9: 93. 1903. 
Laetiporm speciosm Murrill, Bull. Torrey Club 31: 607. 1904. 

Illustration: Reel 5, No. 29. 

GENERAL DISCUSSION. The photograph shows typical, highly 
colored, immature carpophores growing from an old cedar stump. 
As the fruiting bodies mature the orange may fade considerably 
but the bright yellow of the tubes scarcely changes. The colors, 
particularly those of the tubes, are the most important field charac
ter of this species. The consistency varies from soft and watery in 
young fructifications such as those photographed to fibrous or tough 
to somewhat punky in old ones. During dry seasons I have found 
specimens as brightly colored as those illustrated to have an almost 
brittle consistency. After one has become familiar with the species, 
the changes in consistency which take place are not in the least 
confusing. P. sulphureus is one of the very common and most easily 
recognized species of pore-fungi, and one which every collector will 
find sooner or later in the course of his field trips. A number of 
varieties have been described sorne of which appear to be based on 
abnormal specimens. 

EnrniLITY. Edible and choice---at the right stage. The speci
mens photographed were watery in consistency and in perfect con
dition to be eaten. We ate half and preserved the remainder. In 
my estimation it was definitely better bath in :flavor and consistency 
than most of the edible gill-fungi. The greatest drawback to this 
species as an esculent is that one usually finds it in too advanced 
a stage of development. One should be careful to use only the 
tender rapidly growing margins of the carpophores. When at its 
best it weil deserves the name "chicken fungus." I have not tested 
material from various substrata to ascertain whether the kind of 
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wood it grows on has any bearing on the flavor, but in the above col
lection on cedar there was not the slightest trace of bitterness. It 
is a perfectly safe fungus for the novice since no poisonous species 
remotely resembles it in appearance. 

HABIT, HABITAT, AND DISTRIBUTION. In clusters or large imbri
cate masses around the base of dead or living trees or, if on the 
trunks, in large shelving masses. It is abundant on both hardwoods 
and conifers across the continent. In the vicinity of Mt. Baker, 
Washington, it was found in great quantity on hemlock. In south
ern Michigan it is found most abundantly on oak. It fruits during 
the summer and fall, and can frequently be collected along city 
streets coming from buried stumps or injured trees. 

TECHNICAL DESCRIPTION. Fructifications consisting of an im
bricate mass of pilei originating from a stipe-like base, or merely 
shelving if sessile, the whole often up to 60 cm. wide; pilei narrowed 
toward the base and appearing somewhat substipitate, 5-15 X 5-20 
cm. and 5-25 mm. thick, surface sulphur yellow to bright orange 
(" flame-scarlet ") becoming duller in age, sometimes nearly white, 
glabrous or nearly so, usually uneven, the margin obtuse at first , 
becoming acute and sometimes frayed in age; flesh soft and watery 
at first, becoming rather firm, dry and rigid, odor fungoid, taste 
mild, sometimes rather strong and unpleasant in old specimens; 
tubes bright sulphur yellow, rarely white, fading somewhat in age, 
1-4 mm. deep, mouths concolorous, angular, averagirig 3-4 per mm. 
the edges rather thin, minutely fimbriate to en tire; spores hyaline, 
smooth, ovoid to subglobose, 5-7 X 4-5 p., not amyloid ( G-506; the 
collection illustrated is S-19002 but it was immature. Gruber's col
lection came from the same stump the previous year). 

FOMES (Fr.) Kickx 

The woody texture and perennial character of the carpophores 
distinguish the genus from Polyporus. Sorne species grouped in 
Ganoderma will probably be sought for in Fomes since sorne are 
perennial, but the crustlike covering of the pileus should distinguish 
them to ali who do not have access to a microscope. Strictly speak
ing the genus Fomes is completely beyond the scope of this book 
since its species are not fleshy, edible, or very attractive in appear
ance. I have illustrated one, of which we happen to have a photo
graph, chiefly to show the manner in which the fruiting bodies de
velop on a tree. 
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Fomes Everhartii (Ellis & Gall.) von Schrenk, U.S.D.A. Bull. no. 
149: 48. 1909. 

Mucronoporus Everhartii Ellis & Galloway, Journ. Mye. 5: 141. 1889. 
Pyropolyporus Everhartii Murrill, Bull. Torrey Club, 30: 114. 1903. 
Xanthochrous Everhartii Murrill, ibid. 

Illustration: Reel 5, No. 30. 

GENERAL DiscussiON. Although not particularly colorful, the 
tough, woody, annual and perennial polypores are among the most 
conspicuous fungi in the woods. The fleshy fungi soon decay but 
the fruit ing bodies of the woody forms persist and consequently 
appear to be the more numerous. This particular species causes a 
heart-rot of the host. In other words the mycelium gradually de
cays the heart wood and eventually the tree becomes hollow. The 
presence of a fruiting body such as the one photographed is certain 
proof that that particular tree is without value for lumber and 
probably good only for firewood. In the case of the specimen 
photographed, it appears likely that the fungus gained entrance to 
the heart wood of the tree through a dead broken-off branch. 
Fruiting bodies are often produced first at the location of the 
original infection. The black, checked upper surface of the fruiting 
body and the somewhat velvety, brown tube mouths along with the 
brown spores characterize F. Everhartii. Fomes igniarius, a species 
with hyaline spores, is more common, and has rouch the same ap
pearance. 

EomiLITY. Not edible for obvious reasons. 

HABIT, HABITAT, AND DISTRmUTION. On trunks of living decidu
ous trees, usually oak. Uncommon. 

TECHNICAL DESCRIPTION. Pileus 5-15 X 5-30 cm. sessile, convex 
to somewhat hoof-shaped, surface at first uniformly yellowish 
brown, becoming darker and finally black except for the brown 
margin, velvety when young, rough and rimose in age, concentrically 
sulcate, margin obtuse and fertile on under side; context woody, 
reddish brown, somewhat zonate, 1-4 cm. thick (pileus often up to 
8-12 cm. thick if very old), the hyphae rarely branched, 3-6 p. in 
dia. , sorne t hick walled; tubes more or less concolorous with the 
flesh, indistinctly stratified, somewhat white-incrusted within, each 
season's growth 2-6 mm. long, mouths brown, circular to angular, 
4-6 per mm. the edges thin, entire; setae thick-walled, dark brown, 
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proj ecting up to 20 p. beyond the hymenium, 6-9 p. in dia.; basidia 
6--8 p. in dia.; context of dark brown hyphae (in KOH), no clamp 
connections seen; spores brown, smooth, ellipsoid to globose, 4-
4.5 X 3-3.5 p. or 4-5 p. in dia. (S-20483). 

Boletaceae 

The fungi grouped in this family are rather well characterized by 
the simple statement that they are the fleshy pore-fungi. In most 
species the stipe is centrally attached, the cap decidedly soft and 
fleshy and the habitat typically terrestrial. There are sorne bracket 
fungi (Polyporaceae) which are quite fleshy in consistency and 
which may appear to sorne to be more properly classified in this 
family. However, these are not common and will not be found fre
quently enough to confuse the average collector. The fungi here 
grouped in the Boletaceae were first included in one genus, Boletus, 
and placed in the Polyporaceae. This classification did not prove 
satisfactory and attempts to improve it have resulted in the recog
nition of more and more genera. The system which came into great
est use in North America was that of Peck who recognized three 
genera, one of which, Strobilomyces, contains only one common spe
cies, S. floccopus. The following is a key to the genera recog
nized by Peck: 

A. Tubes easily separable from the pileus as weil as from each other 
Boletus, p . 209 

A. Tubes not readily separable from pileus. 
I. Hymenium with primarily a radiating structure and hence appearing 

obscurely lamellate ........................... . Boletinus, p. 204 
I. Hymenium not as above but typically :boletoid in appearance. 

Pileus and stipe scaly, often shaggy and :becoming very dark in age 
Strobilomyces floccopus 

The amateur will find this division of the family more practical 
than any other, and I recommend that he use it. It is the one used 
most frequently in the literature on edible and poisonous species, 
and is still used by sorne specialists. As a matter of interest it 
should be stated that the classification of the Boletaceae is being 
critically studied at the present time by a number of specialists, but 
as yet their studies have not progressed to a point that enables one 
to present to the general public a system of classification which 
solves more problems than it crea tes. However, in view of the gen
eral interest in the group both on the part of the amateur and spe
cialist, I present one of the recently proposed systems, that of Snell, 
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for consideration. It will familiarize the beginner with the names 
of the genera as they are likely to be used in the literature of the 
near future by those who divide the genus Boletus into a number 
of smaller genera. When monographs of each of these smaller 
genera are available, or when a revised bolete flora of North Amer
ica is finally published, their limits and validity will be clearer and 
they can then be either accepted as genera, accepted as groups of 
lesser rank or discarded. 

SYNOPSIS OF GENERA ACCORDING TO SNELL, (Slipp and Snell 1944) 

A. Spores ornamented, reticulate, striate or verrucose .. STROBILOMYCETEAE 
I. Spores retjculate, globose; pileus squarrose-scaly; tubes not 

boletinoid, not easily separable from pileus and not separable from 
·each other ............... . . . ... .. ............. STROBILOMYCES * 

I. Spores longitudinally striate, wrinkled or verrucose, ellipsoid, large 
BOLETELLUS * (I.e.) 

I. Spores spherical, verrucose ........................ PoL YPORLETUS 
A. Spores smooth ......................................... BoLETEAE 

I. Spores long-elliptical or subfusiform, colored ; hymenophore tubulate, 
boletinoid or lamellate; tubes compound or simple 

trrbe EUBOLETEAE 
a. Hymenophore lamellate or if tubular, tubes arranged radially in 

rows, usually with more or less prominent veins between them 
at least when young. 
1. Hymenophore lamellate, with lamellae often anastomosing 

and bence interspaces often poroid .. ..... .... PHYLLOPORUS 
1. Hymenophore typically tubular, with radiating veins; tubes 

not easily separable from carpophore and not separable from 
each other ................................... BoLETINUS 

a. Hymenophore typically tubular, without distinct radiating veins, 
.tubes typically separable from cap and from each other. 
1. Tubes and spores fiesh colored (± vinaceous) .... TYLoPILUS 
1. Spores very dark reddish purple-brown ...... PORPHYRELLUS 
1. Spores not colored as in above choices. 

a) . Pileus and stipe pulverulent; tubes simple, spores small, 
ellipsoid to ovoid .. . .... . ............ PULVEROBOLETUS 

a). Not as above. 
1). Stipe not reticulate (except at apex or above annulus 

in a few species). Tubes adnate or decurrent, not 
free and not stuffed when young; pileus viscid when 
wet or when young; spores ellipsoid ....... SUILLUS 

* For a. recent critica.l revision of this group see Singer, R. The Boletinea.e 
of Florida. with notes on extra.limita.l species. I The Strobilomyceta.cea.e. 
Fa.rlowia. 2: 97-141. 1945 a.nd II, Ibid.: 223-203. 
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1). Pileus dry, never viscid; tubes simple or compound, 
never stuffed or with red mouths; spores subfusi
form; stipe never truly reticulate or subbulbous 

XEROCOMUS 
1). Pileus dry or viscid, carpophores robust; tubes 

simple; stipe often more or less bulbous when young 
BOLETUS 

(Boletus is divided into three sections: Stipe reticu
late, tubes adnate and not stuffed when young, sec
tion Galopades. Tubes free, if adnate, stuffed when 
young, section Edules. Tube mouths red or reddish, 
section Luridi). 

1.) Stipe scabrous, ± slender, tapering upward. Pileus 
dry to moist; tubes white at !east when young, free 
or adnate, if adnate then stuffed when young. 

LECCINUM 
I. Spores small, oblong to shor·t-ellipsoid or nearly subglobose, hymeno

phore more or less boletinoid to more or less lamellate. Tubes short 
or very short. 
a. Hymenophore very lamellate, merulioid; spores very broadly 

ellipsoid, thick-wailed ......................... BOLETINELLUS 
a. Spores very small, short-ellipsoid .............. ..... GYRODON 

I. Spores oblong or short-elliptical to narrowly ellipsoid, hyaline, white 
( ?) or yellow in mass; carpophore imputrescirble; tubes simple, at 
first white then usually yellow; stipe hollow or solid. 
a. Stipe not reticulate, spongy within, saon hollow; pileus dry; 

spores oblong or short ellipsoid, about twice as long as broad 
GYROPORUS 

a. Stipe glabrous, solid; pileus dry, glabrous, felted or subtomen
tose; spores narrowly ellipsoid ·to more or less cylindric or sub-
fusiform, 3-4 times longer than broad ........ LEUCOGYROPORUS 

BOLETINUS Kalchbrenner 

Definition: Fleshy pore fungi with the tubes arranged in rows 
radially, at least when young, and .showing more or less conspicuous 
radially arranged veins between the rows. The tubes usually large 
and angular and not easily separable from the pileus and not at all 
separable from each other. 

The number of species in this genus is not large, but, as in most 
genera of fleshy fungi, the number known from North America is 
larger than the number known from Europe. B. cavipes and B. 
porosus are found on both continents. B. paluster, B. pictus, B. 
amabilis, B. ochraceoroseus, B. spectabilis, B. grisellus, B. appen
diculatus, B. decipiens, B. castanellus, B. glandulosus and B . 
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solidipes were described from North America. Apparent! y there 
are no poisonous species known, but sorne are very rare or for other 
reasons have not been tested. Mcllvaine reported eating four of 
the six species then recognized for North America, and considered 
them very fine. He described the consistency as resembling that of 
marshmallow and the taste as pleasant. 

KEY 

[. Pileus pinkish to pallid .... .... . Boletinus ochraceoroseus R. 5, No. 31 
[. Pileus dark reddish brown . . ..... .... .. . Boletinus Lakei R . 5, No. 32 

Boletinus ochraceoroseus Snell, Mycologia 33: 35. 1941. 

mustration: Reel 5, No. 31. 

GENERAL D rscussiON. Because of its bright pinkish cap and 
yellowish tubes this is a very attractive species. The caps in sorne 
collections are rather pale because of the dense coating of pallid 
fibrils. Slipp and Snell (1944) state that the cap is generally darker 
in dry seasons and paler in those with prolonged, wet sunless 
periods. I have not studied the development of this fungus suffi
ciently long enough to refute or confirm their observations, but, 
during the two seasons that it was observed by me in the vicinity 
of Payette Lakes, Idaho, ali color variations were present, and the 
photograph was taken during the very dry season of 1946. How
ever, variations in the intensity of the light in different locations 
in a small area are often great. These might easily account for my 
observations, and thus support rather than contradict those made 
by Slipp. Although the fl.esh of the cap was described as unchang
ing and according to my observations usually does not become 
greenish or bluish when bruised, a few specimens unquestionably 
belonging to this species but possessing such a slight color change 
were collected near the Lake Fork Ranger Station, Idaho National 
Forest, Idaho (coll. Smith, 15744). 

The vei~ is variable in its development, sometimes being weil de
veloped and persistent, and at other times evanescent at an early 
stage. One can often find a spore deposit on the upper surface of 
the annulus of immature carpophores. Such fl.eshy and fairly per
sistent species as this discharge spores over a relatively long period 
of time, and the discharge is not correlated with the rupturing of 
the veil. Under very favorable conditions the veil is soon broken 
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by the rapidly expanding pileus before very many spores are 
liberated. 

Boletinus pictus Peck is a species which also has a fibrillose-scaly, 
red, or reddish pileus, but it is characterized by a relatively long 
stipe (5-7 cm.), and with the flesh and tubes changing to pinkish 
brown when bruised. It is characteristic of the flora of eastern 
North America and is frequently found with copious dark red 
patches of fibrils over the lower portion of the stipe. Its spores are 
wider (3.5-4.2 JL) and darker colored when revived in KOH and 
viewed under the microscope. 

EnrniLITY. Edible and good. It is a valuable species for those 
living in the northern Rocky Mountain area or wherever the western 
larch is found. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious in 
mixed forests of larch and ponderosa pine in central Idaho and 
Oregon. Slipp has always found it in all forests of the cedar
hemlock zone which include larch in northern Idaho. An associa
tion with this tree appears to be well established. It is a very corn
mon fungus in the mountains of central and northern Idaho and 
fruits abundantly both in the spring and fall. 

TECHNICAL DEsCRIPTION. Pileus 6--15 (20) cm. broad, convex to 
broadly convex, becoming plane or nearly so and at times the 
margin slightly uplifted in age, when young the margin incurved 
and usually appendiculate with fragments of the broken veil, surface 
dry and often uneven or pitted, fibrillose to fibrillose-scaly, the 
scales sometimes more or less upright over the dise but usually ap
pressed toward the margin, variable in color, often more or less 
bright lemon-yellow along the margin and the dise pinkish beneath 
the pallid fibrillose scales, at times rose-pink to brick red with little 
or no yellow visible, and at times appearing whitish from the dense 
fibrillose covering and with only a tinge of pink or red visible; flesh 
thick, soft, pale bright yellow (near " ocher-yellow" to " deep 
chrome") or a deep pinkish-red zone just under the fibrils, unchang
ing or occasionally showing a slight change to bluish or greenish 
blue, odor acidulous, taste very slightly acrid; tubes shallow (about 
5 mm. deep), decurrent on the stipe, radiately arranged and sub
lamellate (more conspicuously so in old caps), elongated to merely 
angular and about 2-5 X 1-2 mm., small tubes often formed within 
the large ones to give a compound effect, bright straw-yellow to 
dull olive-ocher-yellow and finally becoming sordid brown; stipe 

. . 
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short, 3-5 cm. long, 1-3 cm. thick, solid, base often subbulbous and 
apex frequently flared, sometimes nearly equal, fibrous and tough, 
yellow within at first but soon becoming reddish around the worm 
holes, surface more or less concolorous with the tubes above, more 
sordid downward and often reddish at the base, sometimes becoming 
sordid brownish, upper region usually reticulate from the decurrent 
tubes, unpolished over the remainder; veil thin and submembranous, 
pallid to yellowish, sometimes forming an evanescent annulus but 
usually adhering to the margin of the pileus. 

Spores "army brown" (dark vinaceous brown) in deposits, 7.5-
9.5 X 2.5-3.2 p., very pale yellowish to nearly hyaline when revived 
in KOH and viewed under the microscope, subcylindric to slightly 
inequilateral; basidia four-spored 28-34 X 4.5-5.5 p., very narrowly 
clava te to subcylindric, hyaline to pale yellowish in KOH; pleuro
cystidia scattered to abundant, 46--58 X 6--8 p., subcylindric to sub
ventricose, the apices obtuse to abruptly acute, hyaline in KOH, 
the walls thin, hyaline and often flexuous; cheilocystidia similar to 
pleurocystidia or shorter (35-40 p. long) and sometimes in clusters; 
tube-trama hyaline and gelatinous in KOH; pileus trama of loosely 
interwoven hyphae 8--11 p. in dia., hyaline in KOH, thin-walled, no 
clamp connections seen; subhymenium gelatinous, cuticle of more 
compactly interwoven hyphae but not otherwise differentiated from 
the flesh, the red pigment quickly fading in KOH (S-23744). 

:Boletinus Lakei (Murr.) Singer, Farlowia 2: 257. 1945. 

Boletus Lakei Murrill, Mycologia 4: 97. 1912. 
Ixocomus Lakei Singer, Rev. de Mycol. 5: 6. 1940. 

Illustration: Reel 5, No. 32. 

GENERAL DrscussroN. The appearance of this species in the fall 
in western Washington and Oregon ushers in the autumn collecting 
season. According to my experience it, along with Gomphidius sub
roseus, Mycena clavicu"laris, and Mycena atroalboides are the first 
species to consistently appear in abundance after the fall rains start. 
B . Lakei is very easily recognized by the red, densely tomentose to 
fibrillose scaly pileus, somewhat elongated radially arranged yellow 
tubes, and the veil. The veil may or may not leave an annulus de
pending on how it happens to break. Note the similarity between 
this species and B. ochraceoroseus. There is a third species of this 
type with dark brown fibrils on the cap and which is fairly common 
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in certain areas. It is B. cavipes. As the name indicates, it has a 
hollow stipe. 

EDIBILITY. Probably edible. It has surely been tried by many 
people in western Washington and Oregon, and if very poisonous 
this would have become weil known by now. It is a species every 
collector will find early in the season. Any one trying it, of course, 
should eat only a small portion the first time. 

HABIT, HABITAT, AND DISTRffiUTION. Common early in the fall 
after the rains have started in western Washington, Oregon and 
northern California. It is usually found under or near conifers, par
ticularly Douglas fir and hemlock, and according to my experience 
is most abundant in areas covered by an open stand of second 
growth, the trees of which are more than fifteen years old. 

TECHNICAL DESCRIPTION. Pileus 3-9 cm. broad, convex to plane, 
surface dry, at first coarsely tomentose to fibrillose scaly, the fibrils 
becoming aggregated into squarrose scales over the dise and more 
appressed toward the margin, yellowish fl.esh showing between them, 
scales dull red to reddish brown (" Brick red " to " vinaceous 
tawny ") dise sometimes becoming grayish buff as color in fibrils 
fades, margin often appendiculate with veil remnants; fl.esh yellow, 
rather thick, tapered evenly to margin, odor and taste not distinc
tive; tubes bright yellow, staining slightly sordid brownish wh en 
bruised, angular, somewhat radially elongated to give an obscurely 
lamellate appearance to hymenium, adnate at first but finally some
what decurrent; stipe 2-6 (8) cm. long, 10-15 (25) mm. thick, solid, 
yellow within, more or less equal, base usually pinched off, often 
with an evanescent annulus, not glandular dotted anywhere, yellow 
or yellow with reddish streaks below annulus, yellow above, base 
staining slightly greenish when bruised; veil submembranous and 
thin. , ; ,;)1,~ 

Spores olive-yellow (near " I sabella color ") or more brow~ish' 
in deposits, 7-9 X 3-3.5 p., narrowly oblong in face view, slightly 
inequilateral in side view, nearly hyaline in KOH; basidia 18-22 X 
5-6 p., hyaline in KOH, four-spored; pleurocystidia and cheilocys
tidia similar and abundant, 40-66 X 7-10.5 p., hyaline, thin-walled, 
subcylindric with obtuse to somewhat ovate-pointed apices; tube 
trama gelatinous, interwoven (as seen in longitudinal sections); 
pileus trama homogeneous beneath a cuticle made up of bundles of 
projecting filamentous hyphae, all parts hyaline or nearly so in 
KOH (G-661). 
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BOLETUS Fries 

Fleshy pore-fungi with typically central stipes and the hymeno
phore consisting of a layer of tubes which readily separates from 
the pileus. The individual tubes are usually readily separable from 
each other. 

In sorne of the viscid species the tubes are separable only with 
sorne difficulty, and in this respect the definition of the genus is not 
entirely satisfactory. The viscid species resemble Boletinus in this 
as well as in sorne other characters, and the two genera may be re
garded as related through them. Boletus, as defined here, is a very 
large genus, but not larger than many of the genera of fleshy gill
fungi such as Cortinarius or Mycena. As pointed out in the discus
sion of the family, many attempts have been made to divide Boletus 
into smaller genera. From the key given for Snell's treatment, it 
can be readily observed that there are few characters by which the 
genus can be neatly sectioned, and that, as a result, various com
binations of characters have been used, many of which are not suf
ficiently contrasting to make the key readily workable, particularly 
to one not familiar with mycological procedure. For this reason I 
have retained the old classification as a working basis even though 
it is obvious that it has sorne shortcomings and that it will even
tually be superseded by another. 

As Coker and Beers (1943) have recently pointed out (and the 
statements by Fernald and Kinsey [1943] to the contrary notwith
standing) this genus is one of the safest for the mycophagist. Sorne 
of the species have been prized as esculents since very early times, 
and only a very few are definitely known to be poisonous. By 
avoiding all species with red tube-mouths, and also all which change 
quickly to blue when wounded, one can avoid the groups which con
tain the poisonous species, but at the same time one will also pass 
up many which are edible. For the beginner, however, this is the 
safest course to follow. We are fortunate in being able to include 
photographs of species in both of the dangerous groups. 

Boleti are most plentiful during hot showery summer weather. 
In sorne regions, however, they are very soon riddled by insect 
larvae and thus rendered unfit for human consumption. This is 
particularly true in southern Michigan. In the higher mountains 
of the western United States on the other band, one frequently finds 
exceptionally large fruiting bodies entirely free of insect larvae. 
Button stages are more desirable as food, and in this genus are quite 
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safe to use. If the tube mouths of a species are red, the color is 
brightest on fresh rapidly developing buttons, and hence more easily 
observed there t han in mature or old caps. The change to blue, if 
characteristic, is also rouch stronger and more distinct in the button 
stages, and thus the two dangerous groups are easily eliminated 
from consideration. As a general rule, the tubes, which are nearly 
always of a rather gelatinous consistency, should be removed before 
the caps are cooked, and if the cap is slimy or viscid, the pellicle 
should also be peeled off. The publication of Coker and Beers 
(1943) is our most recent comprehensive account of the Boletus flora 
of a southeastern state. For a discussion of the Florida species see 
Singer (1945.) The genus is being intensively studied at present 
and it is to be hoped that a reasonably complete treatment of the 
North American species will not be long postponed. 

KEY 

I. Tube mouths clark red; stipe coarsely reticulate 
Boletus Frostii R. 6, No. 37 

I. Not as a:bove 
A. Stipe scabrous; caps typically orange to orange-Jbrown 

Boletus aurantiacus R. 5, No. 34 

A. Stipe usually at !east slightly reticulate near apex 
1. Fruiting body typically terrest.rial; tubes stuffed when young; 

spores 14--17 tJ. long .. ............. . Boletus edulis R. 5, No. 35 
1. Fruiting body typically lignicolous or near very decayed logs; 

tubes not stuffed when young; spores 19-24 tJ. long 
Boletus mirabilis R. 5, No. 33 

A. Stipe not reticulate 
1. Pileus moist, reddish brown, covered with a bloom at first 

Bolet us Zelleri R. 6, No. 36 
1. Pileus viscid, yellowish ........ . Boletus sibiricus R. 31, No. 217 

Boletus mirabilis Murrill, Mycologia 4: 217. 1912. 

The Admirable Boletus 

Ceriomyces mirabilis Murrill, Mycologia 4: 98. 1912. 
Xerocomus mirabilis Singer, Rev. Mye. 5: 6. 1940. 
Boletellus mirabilis Singer, Farlowia 2: 129. 1945. 

Illustration: R eel 5, No. 33. 

GENERAL DrscussiON. This species can be identified at once in 
the field by the color and granular-tomentose surface of the cap, 
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the yellow, depressed tubes which stain brighter yellow when the 
mouths are bruised, the dark reddish stipe and usually by the 
habitat-on very decayed logs and stumps. I have studied buttons 
in which the cap margin still rested on the stipe and there was no 
sign of a veil. The hoary pruinosity observed by Kauffman does 
not appear to be composed of fibrils and consequently in my estima
tion does, not represent even a rudimentary veil. From a technical 
point of view this is a most interesting fungus. It appears to me 
to be most closely related to B. chrysenteroides Snell. There is a 
striking similarity in the nature of the cuticle of the pileus, the 
habitat on rotten wood, the color change of the stipe in fresh mate
rial (it becomes sordid in B. chrysenteroides), and the yellow tubes. 
Ali of these characters considered in view of the fact that sorne 
spores in sorne collections of B. mirabilis show faint longitudinal 
striations under an oil immersion lens, appear to me to be significant. 
Singer (1945) bas placed both species in Boletellus, in his family 
Stro bilomycetaceae. 

EDIBILITY. I have tried it and in my estimation it is the equal of 
Boletus edulis in fl.avor and consistency and ranks as one of the 
best edible species in the P acifie Northwest. It does not discolor 
when cooked. It bas certain advantages not possessed by any 
other bolete known to me. The fl.esh remains firm for a long time 
and also remains relatively free of insect larvae. Consequently 
one canuse the caps to advantage even when expanded. It is fre
quently attacked by a white mold, however, so that material which 
bas expanded slowly or bas stood for sorne time is often spoiled. 
The stipe as weil as the cap of button stages can be used, but remove 
the tubes in older specimens. Slipp (1944) bas pointed out that 
rodents frequently feed upon it. I have noticed this also. 

HABIT, HABITAT, AND DISTRIBUTION. Single, scattered, or in small 
groups of two or more carpophores on very decayed conifer logs
definitely on hemlock but very likely on wood of other conifers as 
weil. It may appear to be terrestrial also, but is then on very rich 
humus or relatively near a log which bas been reduced almost to 
humus. It is very common in the Cascade Mts., Olympics, and the 
Coast Range during the fall season. Slipp (1944) bas found it in 
Idaho and has given a detailed account of its occurrence. It bas 
been reported from M anitob a and P ennsylvania, but apparently 
is very rare east of the Rocky Mountains. · 



2I2 MUSHROOMS IN THEIR NATURAL HABITATS 

TECHNICAL DESCRIPTION. Pileus 5-12 (16) cm. broad, convex 
when young, the margin inrolled, becoming broadly convex in age, 
sterile margin distinct and either continuous or broken up into seg
ments-bence somewhat crenate, surface of the buttons with a 
lubricous feel when wet, otherwise dry and at maturity coarsely 
rough-tomentose to somewhat areolate or rimose-scaly, almost 
granular-scaly in sorne, color dark dull red to brownish red 
e' chocolate," " Bay," "burnt umber," "dark vinaceous fawn ," or 
grayer from the fibrillose covering) ; fiesh thick, firm , pallid or 
tinged vinaceous near the cuticle, unchanging when bruised, yellow 
when dried, odor and taste not distinctive; tubes depressed around 
the stipe, about 2 cm. deep, pallid at first but very soon pale yellow 
and finally greenish yellow (" olive-ocher "), when bruised staining 
mustard yellow rather readily, the mouths round or nearly so and 
about 1 mm. in dia.; stipe 8-12 (20) cm. long, 1-3.5 cm. thick at 
apex, clavate and up to 3-7 cm. at base, solid, cortex sordid vinace
ous near apex, near the base more yellowish, interior pallid or tinged 
yellowish to vinaceous-especially around the worm holes, becom
ing yellow in drying, surface dull sordid reddish to reddish brown, 
at times with a tinge of purple (more or less concolorous with the 
pileus), often reticulate near the apex, cuticle often splitting and 
becoming rough and unpolished, with a thin pruinose coating at 
very first (but this not representing a rudimentary veil) , surface 
uneven to shallowly pitted at times, the base usually becoming a 
darker reddish brown where handled. 

Spores dark olive-brown in mass when fresh, 19-24 X 7-9 p., with 
a suprahilar depression and appearing ventricose-subfusiform in a 
side view as a result, usually smooth but occasional spores with 
very faint longitudinal striations as seen with an oil immersion lens, 
pale ochraceous in KOH, darker in iodine (tawny to rusty brown 
in sorne) ; basidia 36-42 X 10-12 p., four-spored, hyaline in KOH, 
yellow in iodine; cystidia fairly abundant, 52-74 x· 10- 15p., fusoid 
ventricose with obtuse apices, thin-walled, hyaline in KOH; tube 
trama gelatinous and divergent from a central floccose strand, no 
lactifers seen; cuticle of pileus composed of a turf of fil amentose 
septate hyphae, the cells comparatively short (26-80 or more p. long, 
10-15 p. in dia.), the pigment rapidly disintegrating in KOH, groups 
of hyphae blackish red in iodine but individual hyphae when iso
lated merely very pale yellowish (G-674). 
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:Boletus aurantiacus (Pers.) S. F. Gray Nat. Arr. Brit. Pl. 1: 646. 
1821. 

The Orange Boletus 

Illustration: Reel 5, No. 34. 

GENERAL DiscussiON. I do not pretend to write authoritatively 
on the boletes grouped around Boletus scaber, but rather seek ta 
present an accurate description and photograph of one of the most 
easily recognized species in the genus. The identification is based 
on the characters given for B . aurantiacus by Snell and on material 
so identified by him. The fungus can be recognized at once by the 
orange cap although the color varies considerably in intensity, by 
the scabrous points on the stipe which are typically white at first, 
and by the vinaceous and finally blackish stains of the eut flesh 
and bruised portions of the stipe. In most of the fungi which stain 
in this manner the flesh discolors almost completely in drying. In 
the carpophores photographed and also in my other collections, 
however, the dominant color of the stipe when dried is white. The 
color of the cap varies greatly and buttons frequently are more of 
a rusty reddish-brown than orange. Nearly ali degrees of colora
tion from rusty reddish-brown through ferruginous to paler orange 
can be observed on caps in different stages of development. The 
slight greenish to yellowish green stains which nearly always develop 
are not, in my estimation, a very practical or reliable character in 
this fungus. Furthermore, they are frequently present in about the 
same degree on sorne other closely related species. In the Boletus 
scaber complex, as in the Boletus edulis group, the novice does not 
need ta concern himself with the identification of ali the forms he 
will find before he uses any for food. Ali are edible. 

EnmiLITY. I have tried this species (part of the material photo
graphed), and, although it is not the equal of B. edulis, it is, never
theless, a first rate edible fungus. Here again, however, remember to 
use the button stages. Those not any larger or more developed than 
the youngest one shawn in the photograph are best. The stipes as 
weil as the caps can be used at this stage. When cooked the flesh 
darkens but this in no way affects its edibility. 

HABIT, HABITAT, AND DISTRIDUTION. Very common in the late 
summer and fall under pines in our western mountains. In this 
region it is one of the most frequently encountered haletes but it 
occurs throughout northern United States and southern Canada. 
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TECHNICAL DESCRIPTION. Pileus 10-30 cm. broad, convex to 
obtuse, expanding to broadly convex or nearly plane in age, the 
margin appendiculate from fiaps of the proj ecting cuticle, surface 
typically matted-fibrillose as seen under a lens, gradually becoming 
glabrous and in age subviscid to the touch when wet, surface typic
ally uneven or quite distinctly wrinkled, color deep orange-red to 
orange-brown, becoming paler and brighter in age (" dragon's blood 
red" to "ferruginous" or even "brick red" to "rufous ", sometimes 
with irregular blotches, buttons at times " liver brown " with a 
grayish cast from the tomentum) ; fiesh t hick, white, firm , staining 
pale vinaceous gray when eut but finally darkening to nearly black
ish (but not greatly discoloring when dried), odor and taste not 
distinctive; tubes depressed around the stipe in age, whitish, becom
ing pale avellaneous, the mouths at first smoky brown (near "wood 
brown ") paler in age, at times nearly white, typically small , 2 per 
mm., very slowly staining a sordid yellowish green when bruised 
(change easily overlooked), sometimes the mouths staining sordid 
brown or yellowish; stipe ô-14 cm. long, 1-4 cm. thick near the nar
rowed apex, greatly enlarged (3-7.5 cm.) at the base when young 
but soon equal or nearly so over the lower half, solid and white 
within, slowly staining reddish when eut, the stains finally blackish 
but the entire stipe not darkening in drying, surface white and 
scabrous at first, the roughness gradually staining vinaceous to 
clark brownish but often apparently clark colored from the begin
oing, extreme apex usually remaining white. 

Spores 11-14 x· 3-3.8 p., dull yellowish brown in deposits, fain tl y 
brownish in KOH under the microscope, smooth, narrowly elliptic 
to subfusiform, with a slight suprahilar depression; basidia four
spored, hyaline in KOH, 20-24 X 7- 8 p., clavate; pleurocystidia 
abundant, hyaline in KOH, fusoid ventricose, broadest above the 
middle and tapered abruptly to a short narrow neck, sometimes 
almost mucronate, smooth and thin-walled, 32-44 X 8--10 p.; cheilo
cystidia with smoky brown contents, clavate, fusoid ventricose to 
mucronate, 26-34 X 7-10 p.; tube trama not appearing distinctly 
gelatinous when revived in KOH, lactifers present; cuticle of pileus 
formed by a turf of septate hyphae possessing bright orange to 
reddish dissolved pigment, the hyphae ô-8 p. in dia., the elements of 
the turf considerably tangled but essentially upright as seen on sec
tions under the microscope (S-19654) . 
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Boletus edulis Fries, Syst. Mye. 1: 392. 1821. 

The Edible Boletus 

Leccinum edule S. F. Gray, Nat. Arr. Brit. Pl. 1: 647. 1821. 
Ceriomyces crassus Murrill, Mycologia 1: 149. 1909. 
Boletus limatulus Frost, Bull. Buff. Soc. Nat. Sei. 2: 104. 1874. 

Illustration: Reel 5, No. 35. 

GENERAL DiscussiON. The color of the cap in this species is so 
variable that I hesita te to emphasize it as a distinguishing character. 
The range in variation for the variety pictured here, however, is 
deep ferruginous to pale buff. The exposure to intense light appears 
to bring about the development of the brighter colors. The impor
tant diagnostic characters are the white tube surface of young caps 
(the tube mouths are covered at first by a white mycelial growth 
and consequently are not visible at this stage), the greenish yellow 
tubes at maturity ·or in age, the finely reticulate stipe at !east over 
the upper third, and its conspicuously bulbous base. The poison
ous species most likely to be confused with B. edulis are readily 
distinguished by the bright red tube mouths of young caps. The 
tube mouths in them are never stuffed so that buttons of both spe
cies can be very easily distinguished. The carpophores illustrated 
on Reel 5 may be designated as var. typicus since they represent 
the typical variety of the species. There are a number of other 
varieties and forms but their recognition is often quite difficult. 
Sorne of them have been designated as species. In one the tubes are 
yellow with no green tinge. This is B. nobilis. In others the pileus 
is not glabrous. Sorne varieties are found in oak woods, but in the 
United States, B. variipes is most likely to be found in this habitat. 

EmniLITY. Without question one of the best of ail edible fungi. 
The previously mentioned varieties and closely related species are 
also good, but B . variipes as I have found it is nearly always 
wormy. Button stages even smaller than those shown in the photo
graph are the best for the table. The flesh of the stipe in such but
tons is equally as good as that of the cap. The tubes are easily 
removed. They are gelatinous ·and do not have the same consistency 
when cooked as the flesh of the pileus and stipe. B. edulis is also 
excellent canned, and sorne people collect it and have it canned for 
them by commercial canners. It also dries weil, but is difficult to 
keep in the dried condition because of infestations by small beetles. 
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If dried it should be placed in moisture and 'Ïnsect-proof containers 
as saon as removed from the drier. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious, 
under conifers in northern United States or in the mountains. It 
fruits during the la te summer and faU, and is not uncommon though 
it is often difficult to find large numbers of buttons. In the moun
tains of the western United States, however, it is rather abundant, 
and should be on the lists of ali collectors in that area. The photo
graph was taken on the East Fork of the Salmon River, Mt. Hood, 
Oregon at an elevation of about 4200 ft. During the late summer 
when the weather is not tao dry it occurs at higher elevations. 

TECHNICAL DESCRIPTION. Pileus 8-15 (25) cm. broad, convex, 
becoming broadly convex, rarely nearly plane, surface typically 
moist but lubricous to subviscid to the touch in wet weather, 
glabrous, smooth, uneven, wrinkled or somewhat pitted, color vari
able on individual caps, bright ferruginous to pale cinnamon-buff 
(" Kaiser brown " to " mikado brown " in brightest parts, paler 
areas "cinnamon" to "clay-color ", margin often "cinnamon
buff ") ; flesh firm, 2-4 cm. thick, becoming soft in age, white or 
tinged reddish near cuticle, unchanging when bruised, odor pleasant, 
fungoid, taste somewhat nutty; tubes adnate but depressed, up to 
3 cm. deep, stuffed when young, pallid at first but at maturity or in 
age sordid greenish yellow, mouths small and round or nearly so, 
2-3 per mm., sometimes staining tawny where bruised, the walls and 
mouths finally becoming near " Isabella col or "; stipe massive, 10-
18 cm. long, 2-3 (4) cm. thick at apex when mature, clavate and 4-
6 cm. thick at base, sometimes thicker in unexpanded fruiting bodies, 
solid, white within and unchanging, surface pallid to brownish, paler 
at apex, finely reticulate over upper third, lower portion usually 
slightly uneven, occasionally rather brightly colored over mid
portion (" cinnamon" toward the bulb and "light pinkish cinna
mon " near apex). 

Spores (13) 14-17 (19) X 4-6.5 p., smooth, subfusiform, with a 
suprahilar depression, deep olivaceous brown in fresh deposits, pale 
tawny under the microscope in KOH; basidia 32-40 X 10-12 p., 
hyaline in KOH, four-spored; cystidia rare, narrowly fusoid ventri
cose, hyaline in KOH, 42-58 X 7-9 p., smooth, thin-walled; tube 
trama gelatinous, highly refractive hyphae (lactifers) present in 
central strand (sorne brownish, others hyaline) ; cuticle of pileus 
composed of a turf of compactly arranged somewhat inter-tangled 
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hyphae 60-90 p. long, sorne cylindric, sorne clavate, others flexuous, 
4-10 p. in dia., above this occurs a layer of interwoven subgelatinous 
hyphae apparently arising as proliferations from the cells of the 
turf (S-20047). 

Boletus Zelleri Murrill, Mycologia 4: 217. 1912. 

Ceriomyces ZeUeri Murrill, Mycologia 4: 99. 1912. 
Xerocomus ZeUeri Snell, Lloydia 7: 43. 1944. 

Illustration: Reel 6, No. 36. 

GENERAL DiscussiON. This species can be recognized by the 
more or less bay-red pilei, their uneven surface, and the faint bloom 
which at first covers them. In the photograph the bloom can be seen 
as a thin filmy coating which somewhat obscures the darker color. 
The stipe varies from somewhat bulbous to equal, but is usually 
equal. The shape as shown in our photograph is like that shawn 
by Zeller (1914) in his account of the development of the species. 
B. Zelleri appears to be closely related to B. chrysenteron. I have 
quoted the original description because it covers the specimens 
shown very well. In the literature one will also find this species de
scribed as having an olive-tinged pileus. We have photographs of 
severa! such forms, but have not used them because I am not satis
fied with the identifications. There is a large group of boletes 
centered around B . chrysenteron. In sorne the pileus is similar in 
its surface characters to B. Zelleri but becomes more or less plush
like or tomentose in age. Although considerable bas been written 
about this group it still merits a critical study. 

EDIBILITY. Edible and good. Any one testing it for the first 
time, of course, should observe the usual precautions. 

HABIT, HABITAT, AND DISTRIBUTION. Common under conifers 
during the fall rainy season in Washington, Oregon, and California. 

TECHNICAL DESCRIPTION. "Pileus convex, firm, gregarious to 
subcespitose, 7-9 cm. broad ; surface dry, uneven, bay, covered with 
a delicate bloom which disappears with age; margin regular, con
colorous, somewhat projecting; context firm, cremeous, unchanging, 
drying easily, mild and slightly mucilaginous to the taste; tubes 
irregular, of medium size, pale-yellow to greenish-yellow, scarcely 
changing when bruised; spores fusiform, smooth, ochraceous, aver
aging 12 X 4.5 p.; stipe bulbous, solid, red to purple, white or yellow 
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at the base, more or Jess striate, furfuraceous, about 5 cm. long and 
1.5 cm. thick." 

The color of the stipe varies from purplish red to yellow streaked 
with red. Red is dominant in buttons but the yellow becomes more 
prominent in age. The following microscopie details were taken 
from the specimens photographed (G-740). Spores 11-15 X 4-
5.5 p., somewhat narrowly boat-shaped in face view, slightly inequi
lateral to subventricose in side view, pale tawny in KOH; basidia 
hyaline in KOH, 28-33 X 10-12 p., four-spored; pleurocystidia and 
cheilocystidia cylindric to subcylindric, apices obtuse to subacute, 
hyaline, thin-walled, 40-62 X 5-9 p.; tube trama subregular, many 
hyphae with yellow content; pileus trama homogeneous beneath a 
highly differentiated cuticle; cuticle formed by upright brown (re
vived in KOH) walled hyphae with short broad cells 15-32 X 9-
15 p., the apical cel! usually tapered to an acute or obtuse tip, pig
ment incrusted on the walls. The cuticle is thus a compact turf of 
hyphae rather than of single cells. 

:Boletus Frostii Russell apud Frost , Buff. Soc. Nat. Sei. 2: 102. 1874. 

Frost's Boletus 

Boletus alveolatus Berk. & Curtis apud Forst, Buff. Soc. Nat. Sei. 2: 102. 
1874. 

SuilleUus Frostii Murrill, Mycologia 1: 17. 1909. 

Illustration: Reel 6, No. 37. 

GENERAL DrscussiON. This is a striking species not easily mis
identified. The deep red tube mouths, the coarsely and deeply 
reticulate stipe, and the dark red, viscid pileus amply characterize 
it. The flesh and tubes turn blue when wounded, but this character 
is possessed by most of the species with red tube mouths and so is 
not specifically distinctive within the group. The color of the caps 
changes a great deal from button stages to old age but is darkest 
and brightest when the caps are young. This change is shown to 
sorne extent in the photograph although old caps usually have much 
more pronounced paler areas and the colored portions may be 
merely a sordid reddish yellow. During moist weather if one finds 
young rapidly developing fruiting bodies he will note that the tubes 
are more or less covered with adhering drops of a pale yellowish 
liquid and consequently are very attractive in appearance. 
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EnmiLITY. Edible? This species is listed as edible in Icones 
Farlowianae. Krieger (1935), under the name B. alveolatus also 
states that it is edible. B. luridus, a closely related halete also with 
red tube mouths, is known to be poisonous. All the species with 
red tube mouths are to be considered dangerous and should be 
avoided unless one is an experienced mycologist and is very certain 
of his identifi cation of the fungi in hand. The reticulations of the 
stipe of B. luridus are very shallow in comparison with those on 
B. Frostii and though, as stated above, B. Frostii is not easily mis
identified, a mistake might be very serious if one were collecting 
mushrooms for the table. The safest policy to follow is simply to 
avoid eating any species which have red tube mouths. 

HABIT, HABITAT, AND DISTRŒUTION. Gregarious to scattered in 
open groves of hardwoods, particularly oak. It fruits from July to 
September, and as far as my collecting experience goes it appears 
to be one of the common summer species. It is known from the 
eastern and central United States, but on the basis of colored photo
graphs seen by the author, it apparently occurs in northwestern 
Mexico in somewhat similar habitats. 

TECHNICAL DESCRIPTION. Pileus (3) 5-10 (12) cm. broad, con
vex or hemispheric when young, becoming broadly convex to nearly 
plane in age or at times the dise slightly depressed, with a narrow 
sterile incurved margin, surface viscid, glabrous, shining, even but 
frequently developing irregular depressions or creases, evenly clark 
blood red when fresh, becoming paler in the creases and depressions 
and sometimes in age merely reddish-orange with darker or paler 
areas; fiesh white to pale yellowish, changing to blue where 
wounded, odor none, taste mild or slightly fungoid; tubes at first 
depressed around the stipe but more or less adnate, at times sub
decurrent in broadly expanded caps, yellow, with dark red mouths 
and changing to bluish where wounded, mouths small, round and 
apparent ly stuffed when very young, tube surface usually uneven 
with irregular alveolar depressions; stipe 5-9 cm. long, 1.5-2.5 (3) 
cm. thick at apex, equal to enlarged downward, solid, interior white 
to yellowish progressively toward the base and not changing to blue 
in the base, surface beautifully reticulated throughout with deep 
compound reticulations of varying sizes, dark maroon red over aU 
or the reticulations with yellowish stains. 

Spores yellowish brown in deposits, 12.5-15 X 4-4.8 p., smooth, 
pale ochraceous when revived in KOH, inequilateral and with a 



220 MUSHROOMS IN THEIR NATURAL HABITATS 

suprahilar depression in a side view, subfusoid in front view; basidia 
four-spored, 26-32 X 8.5-10 p., clavate, hyaline in KOH, 36-48 X 
6-8 p., narrowly ventricose with a tapered often flexuous neck end
ing in an acute or subacute apex; cheilocystidia 38-50 X 6-10 p., 

subfusoid to nearly cylindric, appearing subgelatinous when revived 
in KOH, the neck less elongated and apices more obtuse than in 
pleurocystidia; tube trama gelatinous in KOH; pileus trama with a 
cuticle formed by a turflike covering of filamentous intertangled 
gelatinous hyphae, the flesh proper of floccose, filamentous, inter
woven hyphae (S-18432). 

:Boletus sibiricus (Singer) comb. nov. 

Ixocomus sibiricus Singer, Revue de Mycologie 3: 46. 1938. 
SuiUus sibiricus Singer, Farlowia 2: 260. 1945. 

Illustration: Reel31, No. 217. 

GENERAL DiscussiON. Note how the tubes separate from the 
flesh on the sectioned fruiting body in the left foreground, the very 
large pores, the annulus, and the color of the cap as well as the ap
pressed darker streaks over it. These are all important field char
acters of the fungus. The stipe is often whitish below as shown in 
the photograph, but in age the base may discolor to vinaceous brown. 
This change was observed especially on large carpophores from the 
upper Salmon River, Mt. H ood National Forest. The species is 
closely related to Boletus americanus but that differs in its much 
brighter yellow color. 

EDIBILITY. Edible, but unless the very young unopened buttons 
are used the flesh is soft and watery and not much is left after cook
ing it. 

HABIT, HABITAT, AND DISTRIBUTION. Cespitose to gregarious 
under larch and two-needle pines throughout the Pacifie Northwest. 
It was common in the vicinity of McCall, Idaho, Sept. 17, 1946, and 
was very abundant in the Mt. Hood National Forest during October 
of both 1946 and 1947. 

TECHNICAL DESCRIPTION. Pileus 3-5 (9) cm. broad, obtuse when 
young, expanding to plano-umbonate or remaining convex
umbonate, in sorne the margin uplifted, surface viscid, typically un
even and often appearing streaked from dried gluten, color typically 
"deep olive buff" or toward the margin somewhat paler, young 
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caps often evenly colored, at maturity margin often "avellaneous" 
to sordid cinnamon from dried gluten; flesh " seafoam yellow " but 
soon becoming faintly sordid cinnamon when eut, very soft, odor 
none, ta ste slightly sour; tubes not readily separable but separa ting 
cleanly, 4-6 mm. deep, adnate to subdecurrent, mouths compound 
to irregular, about 1-1.5 mm. diam., obscurely radiate to typically 
boletoid, " chamois," at maturity " deep colonial buff " staining 
sordid pinkish cinnamon when bruised; stipe (2.5) 3-5 cm. long, 4-6 
mm. thick, equal, solid, " seafoam yellow " inside and out above the 
annulus, paler below to pallid or whitish but base sometimes dis
coloring, surface glandular dotted with yellowish dots both above 
and below the gelatinous median to superior annulus, becoming sor
did cinnamon where handled; gelatinous veil soon sordid pinkish 
cinnamon; spores " sayal brown" in a fresh deposit, 8-10.5 X 4-
4.5 p. (G.-P-58). 

Hydnaceae 

In the Hydnaceae the hymenophore consists of pendant teeth or 
warts. Thus in respect to the hymenophore this family may be con
sidered the opposite of the Clavariaceae because in the latter the 
hymenium is borne on typically upright branches. TremeHodon 
gelatinosum, Reel 3, No. 17 is distinguished from ali species of the 
Hydnaceae by its longitudinally septate basidia. In the Hydnaceae 
the basidia consist of only a single cell. There are a number of 
genera in the family. In sorne the carpophore is resupinate but in 
others it is shelving, fan-shaped, stipitate or in the form of a 
tubercle. The texture varies with the genus. In sorne it is fleshy 
but in others it is fibrous, leathery, or semiwoody. Two genera, 
Hydnum and Hericium are illustrated in this work. In Hydnum 
the teeth are borne on the under side of a stipitate pileus, but in 
Hericium they develop from a tuberlike base or from branches of 
such a base. 

KEY 

A. Fruiting body in the form of a much branched fleshy tubercle; spores 
and tissues of carpophore dark violet in iodine .. . . Hericium, see p. 221 

A. Fruiting body pileate and stipitate. Spores nonamyloid 
Hydnum, p. 223 

HERICIUM S. F. Gray 

The species of thi genus all grow on wood. As far as the shape 
of the carpophore is concerned, it is very difficult to describe. It is 
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usually said to be a sessile tubercle (lump) which in sorne species 
develops branches or becomes divided into branches. The teeth 
which are formed on this structure are usually relatively long, 
prominent, and awl-like. The spores are also distinctive, being glo
bose to subglobose, smooth and hyaline. Cystidia are usually pres
ent in the hymenium. 

In most of the older literature the species of the genus are found 
under the name Hydnum. However, they do form a well differen
tiated group of generic rank. Coker (1919) and Banker (1912) 
used the name Manina for it, but this name is not valid according to 
the International Rules. It was proposed by Scopoli in 1772. Per
soon in 1794 used Hericeum. Fries ( 1821) included the species in 
his tribe Merisma of Hydnum, but later the same year S. F. Gray 
recognized Hericium Persoon as a genus and included only the one 
species, H . coralloides, in it. Consequently Hericium is the valid 
name and H. coralloides is unquestionably the type of the genus. 

Hericium coralloides (Fr.) S. F. Gray Nat. Arr. Brit. Pl. 1: 652. 
1821. 

Hydnum coraUoides Fries, Syst. Mye. 1: 408. 1821. 
Friesites coralloides Karsten, Medd. Soc. Faun. FI. Fenn. 5: 41. 1879 

(pub. 1880) . 
Manina coralloides Banker, Mycologia 4: 276. 1912. 

Illustration: Reel 6, Nos. 38-39. 

GENERAL DiscussiON. A large cluster such as that shown in the 
photograph is both a conspicuous and beautiful object in the forest, 
and one which never fail s to excite the admiration of the collector 
even though he be so unromantic as to view it merely from the point 
of view of a mycophagist. The species is usually described as being 
pure white, but the form growing on conifer logs in the higher Cas
cades is definitely yellowish in ail stages of its development. The 
repeated branching with the teeth distributed throughout the 
branches should be noted. Banker and Miller apparently apply the 
name H ericium laciniatum to this type of fungus and use the name 
H. coralloides for a coarser species with fewer branches and longer 
teeth to which the name H. caput-ursi is usually applied. Another 
species, H. erinaceus, is practically without branches and conse
quently the teeth arise directly from the large tubercle. Ail but the 
last mentioned intergrade to such an extent that many collections 
are difficult to name. 
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EmBILITY. Edible and considered excellent. 

HABIT, HABITAT, AND D isTRIBUTION. H. coralloides forms large 
masses upon rotting hardwood and conifer logs and stumps from 
August to November. It is widely distributed in North America 
and Europe. 

TECHNICAL DESCRIPTION. Fructification consisting of repeatedly 
dividing branches arising from a common base, very compact when 
young but in age the branches spreading and becoming more widely 
separated, usually 15 to 30 cm. in its greatest dimension but occa
sionally up to 50-70 cm. or even larger if the cluster is compound, 
yellowish to white, context soft, fleshy; teeth terete, (1) 5-15 mm. 
long, distributed along the branches but more abundantly on the 
terminal on es; spores globose to subglobose, hyaline in KOH, dark 
violet in iodine (bence amyloid), smooth; basidia subcylindric to 
clavate, 23-26 X 6-7.5 p., four spored, yellow in iodine; cystidia 
abundant and typically fusoid with acute apices, 32-56 X 6--9 p., 

hyaline in KOH, yellow in iodine, content homogeneous or in the 
form of numerous highly refractive drop lets; context hyaline in 
KOH, dark blue in iodine (bence amyloid), the color change taking 
place in the walls which are thin to slightly thickened and smooth, 
clamp connections rare (G-733) . 

HYDNUM Fries 

Pileus stipitate, fleshy, fibrous, or coriaceous, white, bluish gray, 
various shades of brown, orange or yellowish to cream color; teeth 
awl-like, pendant from the lower surface of the cap and often de
current on the .stipe; spores smooth, echinulate, angular, or tuber
cula te and hyaline or vinaceous brown. 

As treated here the genus Hydnum includes all the stipitate spe
cies of the family. These present considerable differences in texture 
of the pileus as weil as in the color and markings of the spores. 
Various attempts have been made to divide the group into a number 
of genera. Banker (1906), who monographed the Hydnaceae for 
North America, recognized five genera among the stipitate species. 
The key following this discussion is a key to the genera as he recog
nized them. Where the names he used do not conform to the Inter
national Rules, the valid name is given and his follows in paren
theses. Other investigators have a rrived at somewhat different con
cepts. Coker (1919) has described the hydnums of North Carolina. 
He recognized three genera among the stipitate forms: Hydnum 
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(including Hydnum and Dentinum of the following key), Hydnel
lum and Phellodon. Miller and Boyle (1943) in the Hydnaceae of 
Iowa recognize four genera, Dentinum, Hydnum, Auriscalpium and 
Calodon (Calodon includes Hydnellum and Phellodon of the fol
lowing key). These differences in treatment result from the difficul
ties in delimiting genera within the stipitate group of species. 

KEY TO GENERA OF STIPITATE HYDNACEAE BASED ON BANKER (1906 ) 

A. Stipe slender, lateral; on cones of conifers .............. Auriscalpium 
A. Stipe stout and more or less central 

I. Spores smooth ..................... ....... Dentinum (Hydnum) 
I. Spores rough 

a. Spores rninutely papillose or echinulate, hyaline . ..... Phellodon 
a. Spores ooarsely tuberculate, colored 

1. Pileus fleshy and brittle .. ....... .. ... Hydnum (Sarcodon) 
1. Pileus fi brous and tough .... .. . ............... Hydnellum 

KEY TO SPECIES OF HYDNUM ILLUSTRATED 

I. Stipe slender, 2--4 mm. in dia. laterally attached to pileus; habitat re-
stricted to cones of conifers ...... . Hydnum auriscalpium R . 6, No. 42 

I. Stipe typically central to eccentric and thick (1 cm. or more) 
A. Fruiting body fleshy, caps pale buff to tawny brown 

Hydnum repandum R. 6, No. 40 
A. Fruiting body leathery to semiwoody; context with blue zones; odor 

heavy and fragrant . . ..... .... .. . Hydnum suaveolens R. 6, No. 41 
A. Fruiting body semiwoody, exuding a red juice, taste acrid 

Hydnum Diabolus R. 31, No. 216 

Hydnum repandum Fr., Syst. Mye. 1: 400. 1821. 

H edgehog Mushroom 

Dentinum repandum S. F. Gray, Nat. Arr. Brit. Pl. 1: 650. 1821. 
Hypothele repanda Paulet ex Léveillé, leon. Champ. de Paulet, p. 16 ; pl. 

35 fig. 12. 1855. 
Tyrodon repandus Karsten, Rev. Mye. 3: 19. 1881. 
Hydnum umbilicatum Peck Bull. N. Y. State Mus. 54: 953 . 1902.. 

Illustration: R eel 6, No. 40. 

GENERAL DrscussroN. This is very likely to be the first stipitate 
Hydnum most collectors will encounter in their search for fleshy 
fungi. It is variable in both size and in color of the pileus. Col
lectors in different regions will find that certain variations are corn
mon locally. During prolonged warm wet seasons two such variants 
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are common in the Pacifie Coast states. One is a very small, 
slender, form and the other a robust fungus with the cap up to 15 
cm. or more in diameter. However, such a large number of inter
mediate fruiting bodies also occur that no attempt has been made 
here to give the extreme variants taxonomie recognition by naming 
them as forms or varieties. The variation in color, though, is quite 
striking at times, but does not appear constant enough to be given 
much emphasis, and I prefer to regard it as merely variation within 
the species. One sometimes finds caps that are nearly white, the 
other extreme is salmon-buff or reddish buff. However, most of the 
material I have seen was a rather rich cream color. We have illus
trated medium-sized fruiting bodies with this coloration. Spores of 
sorne variations of the species have been described as 8-10 p. in dia. 

EDIBILITY. Edible and considered excellent. It is not only a safe 
species for the beginner, but should be on every collector's list 
whether he lives in the eastern United States, the Rocky Mountains 
or on the Pacifie Coast. Most authors recommend stewing the caps 
over a slow fire. 

HABIT, HABITAT, AND DISTRIDUTION. Gregarious to scattered on 
humus in both hardwood and conifer forests. In northern United 
States it occurs from July to October, and may be expected farther 
south later in the fall or during the winter rainy season. It is a 
cosmopolitan fungus and very common. 

TECHNICAL DESCRIPTION. Pileus 2-12 (15) cm. broad, convex 
when young, becoming flat to depressed and indented near the stipe, 
the margin at first inrolled; surface dry, smooth, subpubescent or 
appressed fibrillose, sometimes cracked near the center into thick 
scales, cream color, pale buff to ochraceous-salmon; flesh soft, 
brittle, white or pale cream color, 6-18 mm. thick, odor none, taste 
mild; teeth terete or somewhat flattened, 2-6 mm. long, whitish to 
salmon-buff; stipe central or eccentric, 3-9 cm. long, 0.5-5.0 cm. 
thick, cylindric or sometimes enlarged toward the base, sometimes 
narrowed, solid, concolorous with pileus or sometimes pal er; spores 
white, smooth, subgloboid, 5-6 X 6-8 p. (G-712). 

Hydnum suaveolens Fries, Syst. Mye. 1: 402. 1821. 

HydneUum suaveolens Karsten, Med. Soc. Fa un. FI. Fenn. 5: 41. 1879 
(pub. 1880). 

Calodon suaveolens Karsten Rev. Mye. 3: 20. 1881. 
Hydnum boreale Banker in White, Bull. Torrey Club 29: 553. 1902. 
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Illustration: Reel 6, No. 41. 

GENERAL DiscussiON. This species is distinguished by its tough, 
fibrous to coriaceous fiesh, white tomentose pileus, blue stem, the 
alternate blue and white zonations of the fiesh, and by its fragrant 
odor. In the illustration the fruiting body at the left has been sec
tioned longitudinally showing the zonations. The odor has been 
variously described. It is a heavy fragrance which sometimes is so 
excessive that it has been described as unpleasant. The specifie 
name is descriptive of the odor. 

EmBILITY. The texture of the pilei makes them nonedible. 

HABIT, HABITAT, AND DISTRIBUTION. This species occurs scattered 
or gregarious under conifers in the northeastern, northern and west
ern United States and eastern Canada. It is not uncommon in the 
Rocky Mountain States and very likely widely distributed in west
ern Canada. It is quite common along the crest of the Cascades in 
Oregon under pine during the late summer and fall. 

TECHNICAL DESCRIPTION. Pileus obconic, convex or plane, sorne
times depressed at the center, white, becoming sordid or drab with 
age, tomentose, margin obtuse, whitish, fiesh soft, spongy above, 
coriaceous to woody below, zoned by transverse horizontal bands 
alternating white and violet or lavender; teeth short, up to 5 mm. 
long, avellaneous at first, soon becoming brown; stipe short, 3-5 cm. 
long, 1-2.5 cm. thick, deep blue, context concolorous, spores angu
larly globoid, tuberculate, 3-5 p., slightly brownish in mass (G-510). 

Hydnum auriscalpium Fries, Syst. Mye. 1: 406. 1821. 

Auriscalpium vulgare S. F. Gray, Nat. Arr. Brit. Pl. 1: 650. 1821. 
Pleurodon Auriscalpium Karsten, Rev. Mye. 3: 20. 1881. 
Leptodon Auriscalpium Quélet, Enchir. Fung. p. 192. 1886. 
Auriscalpium Auriscalpium Banker, Mem. Torrey Club 12: 178. 1906. 

Illustration : Reel 6, No. 42. 

GENERAL DiscussiON. This species is unique in that its habitat 
is restricted to decaying cones of conifers. The stipe is attached 
laterally to the pileus which often continues growth on each side of 
it with the result that the stipe passes downward through a sinus. 
In the illustration, the frui ting body to the right in the foreground 
bas a semicircular pileus with the stipe attached to the back. The 
fruiting body to the right in the background shows the stipe project-
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ing downward from a sinus. The sinus is hidden by the stipe on the 
inverted fruiting body to the left. The hirsute condition of the 
species is shown on the specimen at the left. These characters taken 
with the leathery consistency have resulted in the placing of this 
species in the monotypic genus Auriscalpium by sorne authors. 

EDIBILITY. The texture of the plant makes it non-edible. 

HABIT, HABITAT, AND DISTRIBUTION . This species is widely dis
tributed throughout the coniferous regions of the United States and 
Canada. It is also found in similar regions of Europe. It fruits 
from late summer on into the fall. 

TECHNICAL DESCRIPTION. Pileus 0.5-2 cm. wide, reniform to cor
date, brown to almost black in age, margin often lighter, hirsute to 
almost glabrous in age; context leathery, thin, stipe vertical, later
ally attached in the sinus, dark brown to black, 1-6 cm. long, 1-1.5 
mm. above, swollen to 3 mm. below, leathery to spongy at the base, 
hirsute, teeth terete, up to 2 mm. long, acute, light brown becoming 
grayish white from the spores; spores obovoid to globoid, 4.5 X 3.5-
4 p., hyaline, minutely echinulate (G-511). 

Hydnum Dia bolus (Banker) comb. nov. 

Hydnellum Diabolus Banker, Mycologia 5: 194. 1913. 

Illustration: Reel 31, No. 216. 

GENERAL OBSERVATIONS. This is a very characteristic species 
which can be readily identified in the field by the very strong some
what pungent-farinaceous odor, the bitter-farinaceous taste which 

·leaves a pronounced burning sensation in the throat, the red drops 
which are nearly always present on growing fruiting bodies, and the 
layer of tomentum which covers the rapidly growing parts-espe
cially the cap margin. In immature fruiting bodies developing dur
ing periods of high humidity this tomentose layer is a beautiful pink 
but in drier weather it becomes white as shown in the photograph 
and finally in age it matts down over the dise first or where bruised 

. ' to a sord1d shade of vinaceous brown. For three seasons now I have 
followed the development of the fruiting bodies as they grow in the 
lodgepole pine forests along the east fork of the Salmon River, Mt. 
Hood, Oregon, and the changes undergone by individual fruiting 
bodies have been followed. 

EniBILITY: Not edible. 
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HABIT, HABITAT, AND DISTRIDUTION. This is one of the common 
and characteristic species of the lodgepole pine forests of the Cas
cade Mountains between Mt. Hood and Mt. Jefferson in Oregon. 
Stuntz at the University of Washington, Seattle, Wash., has in
formed me that it is also common in similar localities in that state. 

TECHNICAL DESCRIPTION. Pileus 3-10 cm. broad, when young 
and wet cottony tomentose over all and near " Eugenia red " and 
beaded with "Eugenia red" (very brilliant pink) drops of liquid, 
merely whitish in dry weather with only scattered red drops, pallid 
vinaceous when moisture has escaped and finally becoming dark 
sordid cinnamon to vinaceous brown over all, surface with matted 
tomentum or nearly glabrous, sometimes with obtuse lumps as 
though small pilei were beginning to form, but never truly collicu
lose, margin obtuse, white and beaded with red drops in expanding 
caps; flesh semiwoody, with a pinkish juice when wet and fresh, 
zonate, sordid rusty brown with darker zones, region above final 
zone soft and cottony, odor very strongly and pungently farinace
ous, taste bitter-farinaceous with a pronounced burning after taste; 
teeth 2-3 mm. long, pinkish to pallid vinaceous young, becoming 
dark vinaceous brown (near " vinaceous tawny " when young and 
fresh), often with whitish tips when immature-especially near the 
margin of the pileus ; stipe short to al most lacking, 2-3 cm. long, 
2-3 cm. thick, often pointed at the base, blackish from intergrown 
debris but vinaceous if dirt is removed, very short and thick, merg
ing with the pileus, and often scarcely projecting above the humus; 
spore deposit pale vinaceous brown; spores subglobose to ovoid, 
4-5 X 3.5-4 p., roughened (S-19273). 

THE PUFFBALLS (GASTEROMYCETES) 

In this large and interesting group of fungi the basidiospores are 
not forcibly discharged from the basidia as in the agarics but are 
produced and matured within the typically saccate fruiting body 
and liberated only after they have matured. Although most puff
balls are globular to saccate, the Gasteromycetes (stomach fungi) 
contain other species of such diverse form and of such peculiar 
structure that many will not recognize them as belonging to the 
group. The " stink horns " for instance, are so different from the 
species of Lycoperdon that many would never suspect them of be
ing even distantly related. Likewise the "bird's-nest-fungi" would 
not be suspected of being related to either the stink horns or the true 
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puffballs, and Sphaerobolus, that unique fungus which might well 
have served as the original mode! for the mortar of modern warfare, 
also belongs to this heterogeneous group. The puffballs alone would 
make an interesting study, but their chief point of interest is their 
diverse structure rather than beautiful or varied coloration. Conse
quently they are considered incidental here. 

The statement is often beard that all puffballs are edible. It is 
true that as far as is known any puffball which is white and homo
geneous clear through is not poisonous. However, sorne of my 
acquaintances report so-called edible species as being rather violent 
purgatives and others consider many puffbaUs unpalatable. Such 
fungi as the stink homs, of course, should not be eaten but this is 
a rather needless precaution since their odor alone will prevent the 
average collecter from even picking them up for examination. The 
young stages of the stink horns, the so-called eggs, are not homo
geneous and white throughout but instead have a layer of watery 
gelatinous tissue around the periphery just under the skin. Con
sequently they can be easily identified if one sections all the puff
balls he intends to eat. 

For detailed accounts of North American Gasteromycetes see 
Coker and Couch (1928) and the many publications of C. G. 
Lloyd under the heading of Mycological Writings. 

KEY TO SPECIES ILLUSTRATED 

I. Fruiting body in the form of small cups or urns containing the peridioles 
Nidula candida R. 7, No. 43 

I. Fruiting body egg-shaped to globose, but at maturity the "egg" open
ing to permit the elongation of the more or Jess horn-shaped recepta
culum 
A. A distinct indusium extending as a skirt below •the margin of the 

pileus; pileus reticulated on outer surface; odor very offensive 
Dictyophora duplicata R. 7, No. 44 

A. Lacking a distinct indusium; pileus if present not reticulate 
1. Pileus present, attached at apex of stipe 

Phallus Ravenelii R. 7, No. 45 
1. Pileus lacking; spore-slime borne on upper part of st.ipe as a thin 

coating ............. ........ .. . Mutinus caninus R . 7, No. 46 
I. Not as in either of a,bove choices 

A. Outer wall of fruiting body splitting into rays which open outward 
in a star-shaped manner; spores 8-11.5!J., globose 

Astreus Pteridis R . 8, No. 53 
Geastrum R . 33, No. 231 
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A. Not as above 
1. Fruiting body opening by an apical pore 

a. With distinct coarse spines over surface, these deciduous and 
leaving distinct pallid blotches 

Lycoperdon perlatum R. 8, No. 51 
a. Spines fine and persistent; species typically lignicolous 

Lycoperdon pyrijorme R. 8, No. 50 
1. Carpophore opening by a number of pores both apical and lat-

eral; gleba vile smelling ..... . Phallogaster saccatus R. 7, No. 47 
1. Fruiting body opening by an irregular slit or rupture 

a. Gleba more or less distinctly in the form of radial plates a~ 
tached to a columella ..... . Radiigera atrogleba R. 8, No. 54 

a. Gleba without a distinct pattern of organization 
1) . Context soon dark gray to blackish or purplish black; 

outer wall of fruiting body areolate 
Scleroderma aurantium R. 8, No. 52 

1). Context typically white un til near maturity 
a). Fruiting body smooth at first, aJbout .the size of a 

volley bali .. ...... . Calvatia gigantea R. 7, No. 48 
a). Fruiting body at first covered by coarse pyramid-

like warts .... . . Calbovista subsculpta R. 8, No. 50 

NIDULA White 

Peridium cyathiform to cupshaped, seated on a broad truncate 
base, composed of three layers of felted hyphae; apex covered at 
first by an epiphragm similar in structure and origin to that of 
Cyathus; peridiola free within the peridium, not attached by funi
culi, lenticular, colored, enclosed within a thin tunica; spores ellip
soid, hyaline, smooth. 

Nidula candida (Peck) White, Bull. Torrey Club 29: 271. 1902. 

Bird's-nest Fungus 

Nidularia candida Peck, Ann. Rep. N. Y. State Mus. 45: 24. 1891. 

Illustration: Reel 7, No. 43. 

GENERAL DISCUSSION. The bird's-nest fungi never fail to attract 
the attention of a collector and nearly everyone is surprised to learn 
that these curious abjects belong to the puffballs. They are grouped 
in a family, the Nidulariaceae. The spores are contained in the 
" eggs " y ou see in the " nests ". The eggs or peridioles as they are 
called technically, are the abjects which serve to disperse the spe-
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cies. The peridioles are presumably eaten by insects and the spores 
excreted later in sorne new location, or they may simply decay, thus 
freeing the spores which may then germinate and grow in the imme
diate vicinity of where they were produced. By this system of 
despersal groups of spores are more or less kept together. There are 
a number of genera in the family. Lloyd recognized Cyathus, Cruci
bulum, Nidula, Nidularia, and Sphaerobolus. Sphaerobolus is 
placed by sorne authors in a separate family, the Sphaerobolaceae. 
It contains, according to Lloyd's interpretation, a single peridiole 
or egg. This is shot out at maturity with considerable force-
enough to carry it severa! feet. It is thus a miniature cannon in a 
way. Bird's nest fungi are found the world over on decaying wood, 
dung of animais, old berry canes, sticks, or on the ground. 

EmBILITY. Nidula candida is not edible because of its con
sistency and small size. I am not aware that it has ever been tried 
to ascertain whether it is actually poisonous. 

HABIT, HABITAT, AND DISTRmuTroN. Single to subcespitose on old 
berry canes and other sticks throughout the Pacifie Northwest. It 
is often abundant during the fall rainy season. 

TECHNICAL DESCRIPTION. "Peridia 6-15 mm. high, 6-15 mm. 
wide at the top, 5-10 mm. at the base, cylindrically cup-shaped, 
somewhat trun ca te at the base; outer surface white, becoming dingy 
with age, thick, feltlike, shaggy-tomentose; inner surface smooth, 
at first snowy white, be co ming brownish with age, somewhat shiny; 
mou th en tire, firm, somewhat spreading but not recurved; spor
angioles 1.5-2 mm. in diameter, light grayish fawn-colored, very 
thin, flattened, both surfaces perfectly even, angular but not de
pressed; spores 6-10 p. long, 4-8 p. wide, globose to elliptic, hyaline, 
somewhat granular, thin-walled." The description is quoted from 
White (I.e.) . The collection photographed is G-702. 

DICTYOPHORA D esv. 

Fruiting body at first in the form of a more or less globular" egg" 
which expands producing a "stipe", "pileus ", and "veil" (in
clusium) . Stipe hollow, cylindric, more or less honeycombed in 
organization, perforated at top; pi! eus attached to apex of stipe, 
membranous and the outer or spore-bearing surface rugose to re
ticulate; indusium when expanded latticed, pseudoparenchymatous, 
pendant, attached at apex of stipe beneath the pileus, basal portion 
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free; gleba olivaceous, becoming mucilaginous, with a foetid odor, 
covering exterior of pileus; spores smooth, ellipsoid. 

Dictyophora duplicata (Bosc.) E. Fischer sensu Coker & Couch, The 
Gasteromycetes of the United States & Canada, p. 13. 1928. 

Illustration: Reel 7, No. 44. 

GENERAL DiscussiON. Although the concept of Coker & Couch 
is used here for this species, their comments about its odor are the 
opposite of my observations. The specimen shawn in the photo
graph had the strongest most sickening odor of any phalloid I have 
ever encountered whereas that of the fruiting bodies of Mutinus 
illustrated on Reel 7, No. 46, was foetid but not powerful. On many 
occasions I have located groups or merely single fruiting bodies of 
the Dictyophora simply by walking along the edge of a bog until 
the familiar odor was detected. Severa} times the fruiting bodies 
were finally located as far away as twenty yards from where the 
odor was first detected. The specimens photographed were visited 
regularly for a period of two weeks before the eggs finally broke. 
Note the perforated apex of the stipe, the reticulations of the outer 
surface of the cap, the latticed veil and the greenish slime. Both 
eggs were wedged in between the roots of a tree and were misshapen 
from mutual pressure. The egg in the background had split but 
the receptaculum had not elongated. 

EnrniLITY. Not edible. These are the "puffballs" which have 
the layer of slime next to the outer wall in the egg-stage. To dis
tinguish these fungi from the edible puffbaHs eut the bail or egg in 
half. 

HABIT, HABITAT, AND DISTRIBUTION. Single or in groups in the 
woods, often near uprooted trees, around the base of dead trees or 
on humus. It fruits in the late summer and fall and is not uncom
mon east of the Mississippi River. 

TECHNICAL DESCRIPTION. Eggs globular to flattened, 4-6 X 4-
6 X 5-7 cm., white to whitish or tinged flesh color to brownish on 
exposed surface, sometimes plicate around the attachment of the 
well-developed white rhizomorph, sometimes with more than one 
rhizomorph, consistency pliant due to the inner gelatinous layer, 
rupturing by an irregular slit. 

Expanded fruiting body consisting of a fleshy-gelatinous volva 
(remains of egg), an elongated stipe (receptaculum), a pileus and a 
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veil (indusium) ; pileus a thin pendant membrane attached to apex 
of stipe and pendant down the sides, upper surface reticulate and 
bearing the gleba (odorous mass of spores), under surface smooth 
and white; indusium attached under the cap at apex of stipe, pen
dant 3-6 cm. below lower margin of pileus, net-like in pattern, the 
meshes about 1-2 mm. broad or smaller near margin, white (light 
rosy pink-Coker); stipe 3-6 cm. thick at base, narrowed upward, 
apex perforated, white, chambered; spores 3.5--4 X 1.5-2 p., smooth 
(S-21367). 

PHALLUS Persoon 

Fruiting body consisting of an " egg " which breaks open when 
the stipe elongates. Expanded fruiting body consisting of volva, 
stipe, pileus, and a white membrane between the pileus and stipe 
(but this membrane not homologous with the veil-like indusium of 
Dictyophora). 

Phallus Ravenelii Berk. & Curt. sensu Coker & Couch, The Gastero
mycetes of the Eastern United States and Canada, p. 11. 1928. 
(As Ithyphallus) 

Illustration: Reel 7, No. 45. 

GENERAL DiscussiON. As a rule one finds large numbers of eggs 
or expanded fruiting bodies when he chances upon this species, but 
during the time we were photographing for this book, single ex
panded fruiting bodies were the only ones we found. The white 
membrane did not extend below the margin of the pileus in the 
carpophore shown and hence cannat be seen in the photograph. The 
pinkish lilac tint of ,the remains of the egg are a little too pale as 
reproduced, and the faint yellowish tint in the stipe has been !ost. 
The color of the gleba, however, is very good. 

EomiLITY. Not edible. 

HABIT, HABITAT, AND DISTRffiUTION. Densely gregarious, rarely 
single, around or on very rotten logs or other lignicolous debris dur
ing the summer and fall. It has been found in the summer in Michi
gan in late August during only very wet seasons. The photograph 
was taken in October. It apparently fruits more frequently in the 
fall. 

TEcHNICAL DESCRIPTION. Eggs typically large, 3-5 X 2-3.5 cm., 
ovate, pinkish or pinkish-lilac, wrinkled at base and furnished with 
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pinkish-lilac well-developed rhizomorphs or severa! eggs along a 
single rhizomorph, consistency gelatinous-pliant (because of the 
gelatinous inner layer). 

Expanded fruiting body with a stipe 10-16 cm. high, tapering up
ward to nearly equal, 1.5-3 cm. thick at base, base sunken in the 
remains of the egg which form a volva, yellowish and honeycombed, 
fading to white; pileus attached around a raised white dise at the 
apex of the stipe (dise perforated at center) and in the form of a 
thin membrane which is granular rather than rugose or reticulated; 
gleba evenly distributed over it, with a foetid odor, olivaceous gray; 
membranous white veil present but not ordinarily extending below 
the edge of the pileus; spores 3-3.5 X -+- 1.5 p. (S-21176). 

MUTINUS Fries 

Spore-bearing receptacle formed of a distinct fragile hollow stalk, 
the slimy spore-bearing mass being borne on the outside of the upper 
part of the stalk itself, which is smooth and more or less pointed, 
the tip is usually perforated; color of stalk rosy red (where covered 
by spore-mass the coloris obscured), saon fading to orange or whit
ish. Volva white to slightly colored, saon collapsing against the 
base of the stalk. 

Mutinus caninus (Pers.) Fries, Summa Veg. Scand. p. 434. 1849. 

PhaUus caninus Persoon, Syn. Meth. Fung. p. 245. 1801. 

Illustration: Reel 7, No. 46. 

GENERAL DiscussiON. The photograph shows a single fruiting 
body only partly elongated. It was found on the remains of a very 
rotten log, and the debris cleared away so that the remains of the 
egg, i.e., the white saccate structure enclosing the base of the elon
gating red stem, could be readily seen. The spore mass is the olive 
colored coating over the upper part of the stipe. There is no true 
pileus or specialized gleba-bearing structure, though the cells be
neath the spore mass are not exactly as in the rest of the stem. The 
red of the stipe is very brilliant at first but fades out markedly and 
whitish forms are known. Zeller has described a white variety from 
Oregon which has recently been found in Michigan. 

EmBILITY. Not recommended. 

HABIT, HABITAT AND DISTRIBUTION. Single to gregarious on soil 
or very rotten wood, often in open grassy oak woods. It is appar-
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ently uncommon. I usualy find it during warm wet periods in late 
summer or fall. 

TEcHNICAL DESCRIPTION. Eggs white, 10-15 mm. dia., 1-2 cm. 
long, attached by a rhizomorph; fruiting body a stem (receptacu
lum) 5-8 cm. tall when expanded, 5-8 mm. thick, equal to near apex 
where it is narrowed slightly to an obtuse usually perforated apex, 
red to orange-red or paler downward, base sheathed by a vol va; 
gleba olivaceous brown, slightly odorous, and covering the upper 
2--3 cm. of stem with the exception of the very tip, the area of the 
stem under the gleba marked off from the sterile portion by a differ
ence in structure of the cella; spores 4-5 X 1.5-2 p. (S-20577). 

PHALLOGASTER Morgan 

Mycelium fi brous, mu ch branched; peridium obovoid, consisting 
of two concrete layera, an inner and an outer one, rupturing irregu
larly; gleba composed of numerous roundish irregular masses or 
lobes of a green color attached to the inner surface of the upper 
part of the peridium; spores minute, oblong, hyaline. 

Phallogaster saccatus Morgan, Jour. Cincinnati Soc. Nat. Hist. 15: 
172. 1893. 

The Saccate Phallogaster 

Illustration: Reel 7, No. 47. 

GENERAL DiscussiON. This is a curious fungus close! y related 
to the stink horns, but it looks more like a puffball than the mem
bers of the latter family (Phallaceae). The typical disagreeable 
odor, as far as my observations go, does not become evident in the 
fruiting bodies of P. saccatus until the gleba is mature. As Morgan 
pointed out when he described the fungus, the odor is not so power
fui as in the true stink horns. The color of the exterior of the fruit
ing body varies considerably, and at times is near " pale Lobelia 
violet". Sorne lilac is now visible in the stipes of the specimens 
photographed, although the tint was very faint before they were 
dried. The conspicuous white mycelial strands, the green chamb
ered gleba and the shallow depressions which become evident before 
dehiscence are all shown in the photograph. These particular fruit
ing bodies were more stipitate than usual. Fitzpatrick (1913) has 
published on the development of the fruiting bodies of this species. 

EDIBILITY. Not edible. 
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HABIT, HABITAT, AND DISTRIBUTION. Single, scattered or in small 
clusters from single strands of mycelium. On very decayed wood. 
Rare. It is usually found during the early summer, late June to mid 
July locally. 

TECHNICAL DESCRIPTION. Peridium 2.5-5 cm. high, 1-2.5 (3) 
cm. in dia. in widest portion, obovoid to stipitate and subglobose, 
surface smooth at first, often superficially rimose, broad shallow 
depressions around the enlarged portion soon becoming visible, color 
whitish tinged pinkish vinaceous or lilac, rupturing in a stellate 
manner or becoming perforated in the depressed areas-the manner 
of dehiscence rather irregular; interior at first with upper portion 
filled by the gleba, the lower part (or in the stipe) stuffed by a 
white floccose material, both gelatinizing; gleba consisting of a num
ber of green lobes or masses, at times quite distinct from each other 
and usually adhering to the inner surface of peridium as slimy 
masses, odor disagreeable at this stage; white to lilac rhizomorphs 

1 conspicuous at the base or throughout the surrounding debris; spores 
subcylindric, 4-5 X 1.5-1.8 p., hyaline in KOH (S-18396). 

CALV ATIA Fries 

Fruiting bodies subglobose or pyriform, frequently with a weil 
developed base; peridium thick and tough, exterior smooth or coated 
with granules, spines, or warts which represent the remains of the 
exoperidium, dehiscing by irregular ruptures of the apical portion; 
sterile base present, weil developed or scanty, fibrous or cellular; 
gleba colored and composed of capillitium and spores; capillitium 
of threads which are attached to the inner walls of the endoperidium 
and are sparingly branched and septate or continuous; spores glo
bose or broadly elliptic, colored, either rough or smooth. 

Calvatia gigantea (Pers.) Lloyd, Mycological Writings, Note no. 
269. Vol.1: 166. 1904. 

The Giant Puffball 

Lycoperdon giganteum Persoon, Syn. Meth. Fung. p. 140. 1801. 
Bovista gigantea Nees, Syst. Pilze p . 34. 1817. 
Lycoperdon Bovista Fries, Syst. Mye. 3: 29. 1829. 
Calvatia maxima Morgan, Jour. Cincinnati Soc. Nat. Rist. 12: 166. 1890. 
Calvatia Bovista MacBride, Bull. Lab. Nat. Rist. Univ. Iowa 4: 41. 1896. 
Calvatia primitiva Lloyd, Mycological Writings 1; letter 1, p. 2. 1905. 

Illustration. Reel 7, No. 48. 
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GENERAL DiscussiON. This is perhaps the best known of all 
puffballs, and is regularly sold by the ?ou?d a~ market.places in ~he 
early fall. When young it can be easlly 1denti:fied b~ 1ts large s1~e, 
globular shape, pure white to cream-colored extenor and ~h1te 
homogeneous context. The carpophores are attached to the soli by 
a well developed cord or rhizomorph. The specimens photographed. 
were mature to nearly mature and show the distinctive feature of 
the genus, i.e., the irregular manner in which the peridium breaks 
up to liberate the spores. As the fruiting body matures the con
text changes from white to yellowish and finally becomes the color 
shown in the photograph on the small specimen in the foreground. 
Size is not always an indication of age so one can expect to find 
fairly small carpophores with mature to nearly mature · spores and 
large ones which are still perfectly white throughout. Buller (1909 ) 
has estimated that a fruiting body 40 X 28 X 20 cm. contains over 
seven trillion spores. Sorne monstrous specimens up to five feet in 
the widest dimension have been recorded in the literature. 

EnœiLITY. This is highly prized by many as an edible fungus, 
and it is one which every beginner can soon learn to recognize at a 
glanee. The specimens photographed were too old to be eaten. If 
collecting for the table one should take only those halls which are 
pure white throughout. Those about 12-15 cm. in dia. are best. 
At this stage the exterior is white to creamy white and finely 
tomentose so that it feels like chamois when you touch it. When 
you find one always eut the specimen in half and look for worm 
holes-especially near the rhizomorph, and note if there is any tinge 
of yellow. Sorne carpophores, as already mentioned, become 
arrested in their development and though no bigger than a baseball 
may nevertheless be too old to be good eating. If pin holes are 
present that indicates the presence of worms and the specimen is 
unfit for food. If there is a tinge of yellow in the center or near the 
base, that indicates that the spores are maturing and the specimen 
is too old to be eaten-the fiavor is almost certain to be strong and 
unpleasant. Incidentally, when buying specimens on the market 
the same precautions should be observed. It is never safe to huy 
those which have not been eut in half. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious on 
low moist rich soil, often along drainage ditches or along the edges 
of elm and soft maple swamps under brush. It is abundant in the 
Central United States in the fall-between the middle of September 
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and the first of October locally. Dearness bas found it to be fairly 
common in Ontario. It is known from Europe, North America 
India, Australia and New Zealand. ' 

TECHNICAL DESCRIPTION. Fructifications subglobose to globose, 
usually 20-45 cm. wide and 20-35 cm. thick, attached to the ground 
by a strong cordlike basal rhizomorph; outer layer of the wall thin 
and breaking up into areolate patches which shrivel, become brown
ish, and may disappear, when young color white to creamy, surface 
finely tomentose and with the feel of chamois; inn er layer thin, 
finally breaking up into irregular fragments and falling away ex
posing the spore-mass (gleba) ; gleba white when young but be
coming yellowish as spores mature, soon olive yellow and when old 
rusty ochraceous; subgleba very shallow or practically obsolete, not 
chambered; capillitium of sparingly branched septate threads 5-6.5 
p. in dia., olive-yellow in KOH and with slightly thickened walls 
furnished with minute pits; spores 3.5-4.5 p., globose, apiculate, wall 
very slightly roughened as seen under an oil immersion lens (S-
20279). 

CALBOVISTA Morse 

" Sporophore medium to large, cremaceous, top-shaped, solid, base 
ending in soil-imbedded rhizomorphs. Peridium two-layered: the 
outer thick, coriaceous and broken into pyramidal plates which fall 
away from top downward at maturity; the inner layer a delicate 
membrane. Gleba fragile, clark umber at maturity; subgleba 
present, distinct, deep. Capillitium abundant, discrete, ochraceous 
yellow, antler-like; Basidia four-spored ". I have quoted the 
original description. 

Calbovista subsculpta Morse, Mycologia 27: 97. 1935. 

Illustration. Reel 7, No. 49. 

GENERAL DiscussiON. lt gives me great pleasure to be able to 
illustrate this puffball which is characteristic of our western moun
tains and described by one of our most enthusiastic western mycolo
gists. The photograph was taken in west central Idaho and the 
identification made by Dr. S. M. Zeller of Corvallis, Oregon. The 
specimen sectioned was immature, as is shown by the homogeneous 
white context. The rootlike base which firmly anchors the fruiting 
body to the soil is visible on the one carpophore sectioned. The 
characteristic flattened scales are very pronounced and distinctive 
in sorne collections, but less so in others. The other diagnostic 
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features are microscopie. I have quoted the original account of 
this fungus for the technical description. The collection photo
graphed is Gruber-512 but the most mature specimens were to.o i:n
mature to allow data taken from them to be used in the descnpt10n 
of the microscopie characters. 

EniBILITY. As far as I know its edibility has not been previously 
reported. Mr. Gruber informs me that this is the puffball which is 
common in the mountains of central Idaho and eaten by many 
people. 

HABIT HABITAT AND DISTRIBUTION. "In disintegrated rock 
' ' mixed with soil or in open coniferous forest, 3,000-11,000 feet above 

sea level; may be associated with Calvatia sculpta, but not exactly 
in the same colony; a colony of each species at Soda Springs about 
fifty yards apart." 

It is usually single but may occur in groups (gregarious) or in 
clusters (cespitose). It has been found from April to August. The 
type collection was made at Soda Springs, California in May, 1934. 
It is known from California, Oregon, Washington, Idaho and 
Colorado. 

TECHNICAL DESCRIPTION. "Sporophore cremaceous, irregularly 
top-shaped, averaging 8 (16) cm. wide by 9 cm. deep, often plicate 
and contracted towards the rooting base; peridium two-layered, the 
outer thick, coriaceous, broken into irregular three to six sided low 
pyramids-usually blunt, sometimes pointed; pyramids 5-8 mm. 
thick on top of sporophore, gradually becoming shorter on sides, 
peridium quite thin towards the base. Pyramids show parallel 
markings on their sides, similar to those found in Calvatia sculpta. 
Inner peridium an extremely thin shiny tissue depressed into areas 
by the heavy pyramidal plates; sterile base one fourth to one third 
of the gleba consisting of chambers of moderate size, persisting after 
fertile tissues are dispersed and becoming more or less purplish with 
weathering; diaphragm absent; fertile tissues, in young plants not 
readily distinguished from sterile, pass through color changes when 
maturing-white to sulphur yellow, to golden brown or mummy 
brown (Ridgway), to dark umber, always darker than C. sculpta; 
deliquescence of gleba free but never complete. 

"Microscopie characters-Glebal chambers closely adjacent, lined 
with clavate basidia, 10-12.5 p. long, by 5-7.5 p. wide, each basidium 
bearing four spores; sterigmata usually short, 1. 7-5.5 p., the longest 
set 7.5 p., length uniform on each basidium. Spores globose, 3-5 p., 
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ochraceous brown, smooth to faintly warted, uniguttulate with a 
hyaline pedicel up to 2.5 p. long; epispore a half micro~ thick. 
Capillitium free, consisting of short discrete units with abundant 
an~ler-like branching, much entangled; secondary branches bluntly 
pomted, not varying mu ch in width from main branch; threads 
5-10 p. wide, wall thick up to 2.5 p., becoming thinner towards the 
tips; not septate, not pitted, ochraceous yellow, concolorous." 

LYCOPERDON Persoon 

Fruiting body small to medium sized, globose, obovoid to tur
binate, base in sorne substipitate, outer peridium (cortex) of a sub
persistent coat of soft spines, scales, warts or granules, the longer 
ones often converging to form stella te groups; inner peridium thin, 
membranous, becoming papery, dehiscent by a regular apical mouth; 
subgleba usually well developed and occupying the stipitate base if 
su ch is present, cellular ( chambered) and continuous above with the 
capillitium; gleba composed of small chambers lined with 
hymenium, white when young, changing to olivaceous or olivaceous 
brown to purplish brown; capillitium weil developed, composed of 
long branched or simple interwoven threads, continuous with the 
subgleba and inner peridium, sometimes extending upward from 
the subgleba in thick fascie! es so as to form a columella; spores 
usually globose, rarely ovoid to ellipsoid, smooth to warted, often 
somewhat pedicellate. 

Lycoperdon pyriforme Persoon, Syn. Meth. Fung. p. 148. 1801. 

The Pear-shaped Lycoperdon 

Illustration: Reel 8, No. 50. 

GENERAL DrscussroN. The photograph shows the yellowish 
brown form of the species. The color, aside from the darker apical 
spot and the whitish base, is close to "Dresden brown" in Ridgway. 
As is indicated in the technical description, the color is so exceed
ingly variable that one cannot rely upon it as a specifie character. 
The small size, lignicolous habitat, copious white mycelium (traces 
of this are visible in the photograph on the two uprooted fruiting 
bodies), more or less pear-shaped carpophore, and greenish yellow 
gleba are the important macroscopic features. Microscopically its 
smooth spores are distinctive. The scales or spinules covering the 
exterior are so fine that from a distance or without the aid of a 
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hand lens one might think that they were merely granules. This is 
the impression one receives from the photograph. The clark apical 
spot is the point at which a pore will form through the peridium to 
allow the spores to escape. The material photographed was almost 
mature, but still in its most attractive condition. 

In the photograph, the brown agaric in the back ground is a 
Psilocybe, but unfortunately the specimen was not saved so that it 
has been impossible to identify it. It is typical of the agarics recog
nized by sorne as the genus Deconica. Note the glistening appear
ance of the cap, which was very likely viscid. Also note the white 
patches of veil remnants on the stipe. 

EnmiLITY. L. pyriforme is considered excellent when the flesh is 
still white and hard, which is about the stage shown here. I recom
mend this species to those who are just beginning to study fungi 
since it is easy to recognize, safe, and both common and widely dis
tributed. Be careful not to use any fruiting bodies which show the 
slightest traces of yellow. These will almost certainly have a strong 
disagreeable flavor and will spoil the entire dish. 

HABIT, HABITAT, AND DISTRmUTION. Densely gregarious to ces
pitose on or around decaying wood. Often found in groups of 
hundreds of fruiting bodies more or less held together by the coarse 
mycelial strands. It is very common and found throughout the 
United States wherever moisture conditions are favorable for the 
growth of fungi. It fruits from midsummer to late fall depending 
on weather conditions. 

TECHNICAL DESCRIPTION. Fruiting body obovoid to pearshaped, 
1.5-3 (4.5) cm. broad and 2-3 (5) cm. high, arising from a copious 
white coarse mat of mycelial strands, lower portion of fruiting body 
or the substipitate base if such is differentiated also white or 
whitish, upper enlarged portion pallid to brownish or even yellowish 
to reddish brown (" Sayal brown", "Dresden brown" "pecan 
brown " or finally "Rood's brown "), outer peridium in the form of 
a persistent thin coat of furfuraceous scales or granules which are 
persistent in dried material and feel rough to the touch (" rough to 
the touch like a file "-Coker and Couch, 1929, p. 79), often areo
late and in finely areolate forms sometimes squamulose, apical pore 
slo:V to develop; subgleba Jess extensive than the stipe-like base, 
white, the cells small and compact; gleba greenish yellow (" Isa
bella color "), becoming brownish-olivaceous (" light brownish 
olive " or " buffy olive ") ; threads of capillitium branched, primary 
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threads thicker than the diameter of the spores; spores globose 
smooth, 3.5-5 p. in dia. (G-513). 

Lycoperdon perlatum Persoon, Syn. Meth. Fung. p. 145. 1801. 

The Gem-studded Puffball 

Illustration: Reel 8, No. 51. 

GENERAL DiscusSION. L. perlatum is likely to be one of the 
first puffballs found by the average collector. It is featured by two 
types of spines; one rather coarse and the other shorter and Jess 
conspicuous. The coarse ones may be in the form of stout spines or 
thick pyramidal warts. These are deciduous and leave conspicuous 
glabrous spots when they fall off. In a photograph the spots are 
likely to stand out more clearly than the spines themselves. This 
feature in regard to the spines and the olive-colored gleba of mature 
or nearly mature specimens are two of the important characters of 
the species. According to my observations there are numerous geo
graphical races of this species in various parts of the country. They 
vary considerably in color in the young fresh condition and range 
from small clustered carpophores to large fruiting bodies over 6 cm. 
in diameter growing either single or in clusters. It is known in most 
of our literature as Lycoperdon gemmatum. 

EorniLITY. Edible and as good as most puffballs. As Mcllvaine 
pointed out, however, one must be certain that none of the carpo
phores used has turned yellow in the slightest degree. Every fruit
ing body you plan to cook should first be sectioned through the 
middle and if not pure white disearded . A difference in size of fruit
ing body even in t he same cluster is not too reliable an indication 
of comparative age. 

HABIT, HABITAT, AND DISTRIBUTION. Single to cespitose on soi! 
or around very decayed wood, often abundant along old roads on 
which sawdust bas been used as a tiller. It is found commonly 
throughout the northern United States wherever conditions favor 
the development of fleshy fungi . 

TECHNICAL DESCRIPTION. Fruiting body 3-7.5 (9) cm. high, 2.5-
7 cm. wide, obovoid to turbinate, often slightly depressed around the 
protrusion which eventually gives rise to the pore, sterile base short 
to considerably elongated and stipelike, often radially sulcate at the 
apex, the folds extending to or beyond the widest portion of the 
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fruiting body; mycelium fi brous; outer peridium of dehiscent stout 
spines or pyramidal warts and smaller softer spines intermingled, 
the former deciduous, the latter more or less persistent, whitish to 
yellowish or grayish to near " wood brown " and finally becoming 
sordid brownish, spines less conspicuous toward the base (the largest 
about 0.5 mm. in dia. and leaving a white glabrous spot when re
moved); subgleba (interior of sterile base) occupying about half 
the fruiting body, convex above and gradually merging with the 
gleba, tinged brown to purplish and conspicuously chambered; gleba 
at first white, then greenish-yellow, finally brownish (" snuff 
brown " to " bister ") ; threads of capillitium sparingly branched or 
sometimes simple, up to 5-5.5 (9) p. in dia., brownish, thick-walled, 
pitted, more or less flexuous; spores globose, 3.2-4.5 p., smooth or 
very minutely warted (S-19466). 

SCLERODERMA Persoon 

Fruiting body more or less globose, usually exposed on the surface 
of the substratum, rarely imbedded in it, sessile to substipitate, 
peridium single and variable in thickness depending on the species, 
opening by a slit or rupture (in one section of the genus opening 
by splitting into stellate lobes), leathery to somewhat corky in tex
ture, exterior smooth, granular, areolate or verrucose; gleba divided 
irregularly by thin or thick sterile tramai plates into areas which 
from the first are stuffed with fertile tissue containing irregularly 
arranged basidia, the entire mass gradually breaking down into a 
homogeneous powder, typically dark colored even before maturity; 
capillitium none or rudimentary; spores spherical, echinulate to 
reticulate. 

Scleroderma aurantium Persoon, Syn. Meth. Fung. p. 153. 1801. 

Golden Scleroderma 

Illustration: Reel 8, No. 52. 

GENERAL DiscussiON. This is one of the common species of 
Scleroderma. It can be recognized by the color of the peridium and 
the areolate-scaly pattern of the scales covering the exterior. The 
colors are often brighter and more golden than shown in the photo
graph, but I have seen many collections which were paler. When 
finally mature the fructifications rupture in an irregular manner. 
The opening shown on the one in the photograph is actually a slit 
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instead of a pore. Most of the collections one finds preserved in 
herbaria consist of young unruptured carpophores. The stem-like 
base is formed by mycelium and debris. Sometimes the base is so 
well developed that the carpophores appear substipitate. The wall 
of fresh specimens is typically thick and rather firm in contrast to 
that of many puffballs, but this is true for the other members of the 
genus also. When fresh fruiting bodies are eut open, the eut surface 
gradually becomes pinkish. The dark violaceous-black color of the 
context is characteristic of relatively young fruiting bodies. The 
thin white tramai plates cause the somewhat mottled appearance 
of the interior as seen in sections. S. aurantium is occasionally 
parasitized by a species of Boletus, B. parasiticus. 

EDIBILITY. Not recommended. One can find conflicting reports 
in the literature on the edibility of the species of this genus. People 
who have tried sorne and found them edible report that they are no t 
palatable, so they certainly should not be recommended to the gen
eral public. The consistency is not good and the gleba becomes 
colored very soon. Consequently if one follows the rule of eating 
only those puffballs with a white homogeneous context, he is not 
likely to collect species of Scleroderma for the table. 

HABIT, HABITAT, AND DISTRIBUTION. Single to clustered on rich 
humus or very rotten wood. Coker reports it as preferring mossy 
humus or very rotten wood of hemlock spruce or pine. It is typic
ally northern in distribution, but extends southward in the moun
tains. In the vicinity of Ann Arbor it is usually found in sphagnum 
bogs under black spruce or on the hummocks formed by old blue
berry bushes. 

TECHNICAL DESCRIPTION. Fruiting body 2-7 (11) cm. in dia., 
subglobose, usually somewhat compressed horizontally, occasionally 
slightly irregular in outline, usually folded to distinctly plicate near 
point of attachment, sessile to substipitate, the attachment formed 
by a more or less compact mass of fibers binding together much 
debris; peridium thick (2-3 mm. when fresh) and tough, turning 
pinkish when eut, exterior cracked into more or less conspicuous 
areolate patches which may or may not have a central wart, the 
warts and areolations often forming a very distinct pattern, color 
yellow brown to tawny (" clay-color" "buckthorn brown") or in 
age nearly "cinnamon-brown " finally opening by a slit or cracking 
into irregular lobes, lacking a pore or if one present at first soon 
enlarging irregularly; gleba gray then dark sordid brown to black-
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ish, tramai plates white; spores 8-11 (13) p., globose, dark brown 
under the microscope, strongly reticulate, when revived in KOH 
with gelatinous material adhering around the reticulum (S-20485). 

ASTREUS Morgan 

" Mycelium fibrous, proceeding from ail parts of the surface. 
Peridium subglobose, composed of two persistent coats; outer peri
dium thick, coriaceous-cartilaginous, at first concrete with the inner 
peridium, th en at maturity burst into segments and torn away; 
inner peridium thin, membranaceous, sessile, dehiscent at the apex 
by a single mouth. Columella none; capillitium originating from 
the inner surface of the peridium; threads long, much branched and 
interwoven; spores large, globose, minutely warted, brown." 

I have quoted the original description. The genus differs from 
Geastrum, from which it was segregated by Morgan, by the follow
ing characters: There are no open chambers in the gleba and bence 
no organized hymenium. The threads of the capillitium are long, 
much branched and interwoven, scarcely different from the ele
mental hyphae of the peridium and continuous with the latter. In 
these respects it agrees with Tylostoma. The columeila is entirely 
Iacking; the spores are mu ch larger than in Geastrum. Co ker has 
given a lengthy account of the one species known. The typical 
variety of it is world wide in distribution and commonly found at 
high elevations as weil as at sea level. The variety I have illus. 
trated is more restricted. 

Astreus hygrometricus var. giganteus (Lloyd) Zeller.* 

Geaster hygrometricus var. giganteus Lloyd, Mye. Writings 1: 68. 1901. 

Illustration : Reel 8, No. 53. 

GENERAL DiscussiON. This is a very striking fungus and so 
much more robust than the typical variety that many will probably 
wonder why it is not recognized as a species. The fruiting bodies 
originate in the ground or humus, but are raised to the surface when 
the outer shell splits into rays and the rays spread out. It is usually 
this expanded stage which first attracts the collector's attention. 
When the weather is moist the rays expand lifting up the gleba. 
When the weather drys up, the rays curve back over the gleba. 

*This fungus should be known aa Astreus Pteridis (Shear) Zeller, see Myco
logia 40: 654. 1948. 
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This process is continued as often as the weather changes. The 
photograph shows the characteristic manner in which the outer shell 
splits to form the rays and the way in which the inner surface be
cornes checked. The young sectioned fruiting body shows the layer
ing of the shell before the latter splits into segments. The rather 
delicate inner peridium as weil as the color of the gleba is shown 
in the mature carpophores. Because of their woody consistency 
one frequently finds empty shells of this species that are over a 
year old. 

EnmiLITY. Not edible. 

HABIT, HABITAT, AND DISTRmUTION. Single or in smail groups on 
thin soil or humus. The collections which I have seen were ail made 
during the fail months. It is known from Iowa as weil as from the 
states of Washington, Oregon and California. 

T ECHNICAL DESCRIPTION. Unexpanded fruiting bodies globose 
to elongated and then narrowed to the apex, 3.5-6 cm. across the 
base, 5-7.5 cm. high, when expanded up to 15 cm. across from the 
tips of the rays, outer shell splitting into a number of rays in the 
manner of a Geastrum, inner peridium globose and 2.5--4 cm. in dia., 
relatively delicate and fibrillose, sordid grayish brown, not opening 
by a distinct pore but instead by a rupture; outer shell with a thin 
coating of matted brownish fibrils which eventually become worn 
away or remain as a rough exterior coating only on and around the 
base, the sheil itself 3-6 mm. thick, hard, woody when dry, coriace
ous to semiwoody when moist, sordid brownish over the exterior, the 
interior consist ing of a thin softer whitish layer which soon becomes 
conspicuously checked or areolate; gleba dull purplish brown; capil
litium of long hyaline thick-walled threads 5-7.5 p. in dia.; spores 
8-11.5 p. , globose, obscurely verrucose (G-514). 

RADIIGERA Zeller 

" Fructifications hypogeous or epigeous, subglobose; peridium of 
2-3 lay ers; thickened sterile base supporting a spongy pulvinate to 
subspherical columella or core from which the capillitium fibrils 
radia te to the endoperidium; gleba at first white, soft, succulent to 
subfleshy, becoming black or clark-brown and powdery at maturity ; 
basidia pyriform to subglobose, borne in groups along radiating 
hyphae, 4-many-spored ; spores colored, spherical, verrucose to 
echinulate." 

The above generic description is quoted from t he original. 
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Radiigera atrogleba Zeller, Mycologia 36: 634. 1944. 

Illustration: Reel 8, No. 54. 

GENERAL DiscussiON. R. atrogleba is one of the most interesting 
fungi discovered in the field work incident to this publication. The 
photograph shows a group of the specimens which are in the type 
collection. Mr. Gruber's comments, quoted by Zeller (I.e. p. 635) 
follow: "The outer crust tough and hard like wood when dry. The 
black core (gleba) radiates from the center and from below. The 
black material consists of an ink-like substance, staining everything 
but it washes off easily with water. Odor metallic, resembling that 
of actual ink. The puff halls appear in closely connected, almost 
ingrown, clusters of from 15 to 30. They are deep in the soil and 
only a few of the halls are visible. When ' unearthed ' the cluster 
of puffballs is found to be protected by a fragile, thin, mycelial mat 
which envelopes the whole cluster except the top part of t hose ex
posed to the surface of the ground. I saw the plant only in mature 
stages of development, however, and it appeared as though the 
mycelial spawn might have completely enveloped the halls in 
younger stages. Later stages of development show that the black 
juice changes to a dry spore powder." 

EDIBILITY. Not edible. 

HABIT, HABITAT, AND DISTRIDUTION. "Hypogeous or epigeous in 
sandy soil of a creek bed among tamarack and white pine, near 
McCall, Valley county, Idaho." (Zeller, I.e. p. 635) . It was col
lected Aug. 20, 1943. The collection is deposited in the Zeller 
Herbarium. 

TECHNICAL DESCRIPTION. "Fructifications depressed-globose, 
umbilicate under the slight sterile base, 3.5-5 cm. broad and about 
i as high, severa! fructifications together may be embedded in a 
very conspicuous spawn-like mycelial mat, as well as a heavy felty, 
compact layer immediately surrounding the sporophores which also 
constitutes the exterior layer of the peridium ( ectoperidium) ; ecto
peridium surface felty, dull, rough, white to grayish at fir st, drying 
tilleul-buff to light vinaceous-fawn or even buckthorn brown, of fine 
somewhat nodose hyphae, more or less readily separating from the 
endoperidium which bas an even, dull felty surface with whitish to 
rosy tints when fresh (or changes to olivaceous tints, such as 
chamois or isabella color when bruised) , drying pale pinkish buff; 
endoperidium 4-5 mm. thick, pure white or with pale greenish tints, 
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of two layers, outer about 1 mm. thick, of very compact, small
celled prosenchyma, the inner 3-4 mm. thick of large-celled 
parenchyma; columella subspherical, 10-15 mm. in diameter, arising 
from a slightly elevated sterile base, white to grayish, drying dar ker, 
of very pithy parenchyma, sometimes evanescent or almost totally 
collapsed; gleba black, composed of radiating plate-like fascicles of 
hyphae and capillitium arranged to simulate fl.attish tubes, fascicles 
attached to the columella and inner wall of the endoperidium, 
readily separating from bath on drying; capillitium unbranched, 
smooth, almost glistening, somewhat wavy, dark, 2.5-3 p. in diam.; 
fascicular hyphae small, hyaline, with short branches, all basidia
bearing; basidia broadly pyriform, 4-many-spored; spores dark, 
subspherical, verrucose, often with a prominent sterigmatal scar, 
5.6--6.2 p. in diam." (Zeller, l.c. p. 634-35). 

GEASTRUM Persoon 

Fruiting bodies globose to acuminate at apex, occurring in the 
sail or on the surface, outer wall of three layers, an external mycelial 
layer, a middle fibrillose one, and an inner surface covered by a 
fl.eshy layer, at first closely surrounding the spore-sac but distinct 
from it, splitting from the apex downward into a number of seg
ments (rays) which may become revolute or remain involute; spore
sac sessile or pedicellate, membranous to papery, thin, globose or 
variously roughened; opening by a single apical pore; gleba com
posed of capillitium and spores. Capillitium of simple, long, thick
walled, typically pale colored (revived in KOH) threads arising 
from wall of spore-sac or pseudocolumella; pseudocolumella present 
or absent; spores globose, colored, typically rough. 

This is one of the most highly specialized genera among the puff
balls from the standpoint of the organization of the layers in the 
outer wall of the fruiting body and their behavior. Cunningham 
states that upwards of 110 species have been described but that only 
about 30 are valid. He recorded 23 from Australia. 

Geastrum fimbriatum Fries, Syst. Mye. 3: 16. 1829. 

Geaster tunicatus Vi:ttadini, Monogr. Lye. p. 162. 1841. 

Illustration: Reel33, No. 231. 

GENERAL DrscussiON. This is a typical "earth star." As you 
see, the thick outer wall composed of severa! layers of tissue splits 
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as the fruiting body matures and the segments gradually curve back 
allowing the spore-sac to be clearly seen. The fruiting bodies de
velop down in the trash and are more or less forced to the surface 
as the outer wall splits and its segments recurve. Note the conie 
tip of the spore case, this is the mouth through which the spores 
escape. In sorne species there is a sharply defined mouth area, but 
in this one it is indefinite. As you see, there is only a slight color 
difference between the mouth area and the remainder of the spore
sac wall. A closely related species G. saccatum differs chiefly in 
having a sharply delimited mouth area. 

EDIBILITY. Not edible. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious on 
rich humus in low woods of deciduous trees. It is generally reported 
throughout the Great Lakes Region, the Eastern and the South
eastern United States. It is not our commonest species but is very 
likely more abundant than reports indicate. 

TECHNICAL DESCRIPTION. Fruiting bodies typically small 0.8-2 
cm. before opening, depressed-globose with a mucronate apex (in a 
dried specimen) the outer mycelial layer pallid to buff (cinna mon 
buff) forming a thin fibrillose coating; outer wall splitting into 5-8 
(12) rays which have acute tips, sinuses extending down for about 
half the diameter of the fruiting body leaving the spore-sac nestled 
in a bowl-like base, the rays finally recurved back so as to almost 
touch the exterior of the bowl, myceliallayer tending to peel or flake 
off leaving the smooth pallid fibrous layer exposed, fleshy layer rouch 
as in G. saccatum, when dried forming a thin, tan to dull brown 
coating of the bowl and tending to become rimose at juncture with 
rays and on the latter's surface; spore-sac globose with a conie 
mouth, 8-15 mm. dia., unpolished, tan to dark brown; mouth fibril
lose, not distinctly marked off from the rest of spore-sac but in sorne 
with a slightly different col or or sheen; gleba fuscous brown. 

Spores small 3-3.5 p. globose, with a very thin hyaline envelope 
and minute projections extending into it, dark brown (near bister); 
capillitium threads nearly hyaline (bath in KOH and in iodine), 
very thick-walled, unbranched, 4--7 1.4 in dia. (S-18438). 

THE AGARICACEAE OR TRUE GILL-FUNGI 

This family is divided into a number of families by Singer but has 
been retained here as a convenient grouping for ail of the true gill-
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fungi. However, this excludes the genus Cantharellus and its closely 
related genera which have already been discussed as the family 
Cantharellaceae. There are many problems in regard to the clas
sification of the true gill-fungi or mushrooms which yet remain to 
be solved. Many of the recent developments in regard to the recog
nition of genera and families are indicated in the following text, and 
I have indicated in many cases whether I do or do not accept the 
genera. In the following treatment groups of closely related genera 
are arranged as nearly together as possible in a linear arrangement, 
but there are many breaks in the evolutionary series if one considers 
the entire family. 

KEY TO THE GENERA OF GILL-FUNGI 

A. Trama of pileus and usually the gills composed of nests of sphaerocysts 
surrounded by connective tjssue and with lactifers irregularly dispersed 
throughout 
I. Cut or broken parts of the fruiting body exuding a watery to milk-

like or colored latex ... .. . ..... .... ........... . . Lactarius p. 251 
I. No latex present; fruiting body often very fragile .. . Russula, p. 274 

A. Trama of pileus not as in above choice 
I. Parasitic on other agarics; fiesh of cap breaking down into a mass 

of chlam)ldospores . . ........... ............ . Asterophora, p. 282 
I. If parasitic on agarics, fiesh not. breaking down into chlamydospores 

a. Hymenium typically waxy; spores smooth 
1. Spore deposit white ................. . Hygrophorus, p. 287 
1. Spore deposit smoky gray to blackish . ... Gomphidius p . 283 

a. Hymenium not waxy, or if waxy spores echinulate. 
1. Fruiting body typically rather tough if fieshy, or membranous 

and very pliant, reviving when rremoistened. 
a. Gills with distinctly dentate to serrat.e edges 

Lentinus p. 298 
a. Gill edges even or merely slightly fimbriate. 

1). Stipe eccentric, lateral or lacking 
see Pleurotus p. 340 

1) . Stipe central, typically 0.5--7 mm. in dia., spores never 
amyloid . ........ .. ... .... ..... . Marasmius, p. 300 

1. Fruiting body typically soft, or if membranous rather fragile, 
not reviving when remoistened. 
a. Stipe eccentric, lateral or lacking. 

1). Spore deposit white to tinged lilac or creamy vinace-
ous ......... . . . ....... . ...... .. . Pleurotus, p. 340 

1). Spore deposit pinkish .. ... . Claudopus (sensu Gillet) 
(see Clitopilus and Octojuga also). 
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1). Spore deposit yellow to rusty rbrown 
Crepidotus p. 466 

a. Stipe typically central. 
1). Spore deposit white to creamy or pale creamy vinace-

ous .. . .... . ...... . ..... ... ... see Key "A", p. 311 
1). Spore deposit ·truly pink to fiesh col or or vinaceous 

(reddish) .... ........... . . . .. see Key "B ", p. 442 
1). Spore deposit yellow to rusty brown or earth-brown 

see Key" C ",p. 452 
1). Spore deposit cocoa color, chocolate color or purplish 

to black .... . ..... .. ..... . ... see Key " D ",p. 507 

LACTARIUS S. F. Gray 

The diagnostic characters of Lactarius are the presence of a latex 
or colored fiuid which is exuded from the broken parts of the fruit
ing body, the relatively large fieshy and often brittle consistency 
of the carpophores, the strongly amyloid spores and the sphaerocysts 
present in the flesh of the pileus. 

The genus contains many large brightly colored species and is one 
which every collector who roams the woods during the summer and 
fall will soon find. It is distinguished from Russula by the presence 
of the latex, but in practically ali other characters the two genera 
are very similar and have been grouped into a family, the Rus
sulaceae, by sorne authors. Both genera have strongly amyloid 
more or less reticulate to tuberculate spores. In sorne species the 
remuants of the exospore may even form small amyloid spines. 
Pleurocystidia are frequently present. The cuticle of the pileus is 
variously formed and furnishes a character of sorne importance. 
The flesh contains nests of vesiculose cells, the sphaerocysts, bound 
together by filamentous connective tissue, and it is the presence of 
the sphaerocysts which causes the fruit ing bodies to be relatively 
brittle. The caps are generally more or less funnel-shaped in age. 

The characters used to distinguish the species are mostly those 
which can be ascertained without the use of a microscope. Conse
quently a large number of Lactarii can be recognized in the field. 
The color of the latex when it is first exuded is very important. In 
most species it is white but in a few it is highly colored. L. indigo 
bas a blue latex, L. deliciosus bas one that is carrot-colored, and in 
sorne species it is yellow. Next, one should observe carefully 
whether the latex, or milk as it is often called, changes color after 
exposure t o the air or whether the gills merely stain sorne color when 
bruised. In many species the milk is white at first but soon becomes 
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bright yellow, in sorne it becomes vinaceous to lilac, in sorne pinkish , 
and in others grayish, olivaceous or reddish brown. The nature of 
the surface of the pileus is also very important. Sorne species are 
very viscid (slimy). This character should be noted in the field on 
young carpophores, particularly if the collector does not have access 
to a microscope. Sorne species have viscid and coarsely fibrillose 
pilei, and in many the margin is conspicuously fringed or hairy. 
Sorne are glabrous and shiny whereas others may appear velvety 
or unpolished. In sorne the cuticle soon breaks up or checks into 
small blocks much in the manner that mudflats crack as they dry 
out. The taste is also an important character and preferably should 
be ascertained from young fresh carpophores. The fiesh is tasteless 
in sorne but in others it is sharply acrid or peppery and leaves a 
burning sensation on one's tongue. Sorne may have a bitter taste 
along with an acrid one, or may be slightly bitter but not acrid. A 
spore print on white paper should be made at the time material is 
collected. Small sheets of paper about three inches square can be 
carried conveniently in one's coat pocket, and the taste, odor, char
acter of the cap-surface, and color of the latex can be recorded on 
them at the time the collections are made and the material set up 
for a spore print. By the time one has returned home he has his 
spore print, and is then ready to identify the collection. The color 
of the pileus and gills, whether the pileus is zoned or spotted, and 
whether or not the stipe is spotted are additional characters to note. 
The colors in this genus may be violet, green, yellow, orange, red, 
or any of a long series of browns or grays. Sorne change color mark
edly from youth to old age. L. deliciosus for instance, is an edible 
species with an orange pileus but in age the whole carpophore may 
become dull greenish. 

The Lactarii are found throughout the United States and Canada 
wherever conditions are favorable for fleshy fungi. Most of the 
species fruit during the summer and fall, and many are highly rated 
as esculents. They often form the bulk of the crop of edible summer 
mushrooms. Many of the acrid species are known to be edible, but 
it is safer not to eat any of these unless one is very sure the collec
tion is correctly identified. The larger species, even though edible, 
are often coarse and sorne people find them rather indigestible. The 
genus is represented in North America by over one hundred species. 
The most important publications dealing with the North American 
species are those of Dr. G. S. Burlingham (1910), Kauffman (1918) 
and Coker (1918 ). Burlingham spelled the name Lactaria. 
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KEY 

I. Latex or bruised or eut parts of carpophore changing color though 
sometimes rather slowly. 
A. Latex orange or blood red, staining fiesh greenish 

Lactarius deliciosus R. 10, No. 64 
Lactarius sanguifluus R. 32, No. 219 

A. Changing to pinkish; pilei dark t.o pale sooty brown 
1. Pileus rugose and almost chocolate black 

Lactarius lignyotus R. 9, No. 60 
1. Pileus wrinkled at .times; near "olive brown " 

Lactarius fuliginosus R. 9, No. 61 

A. Latex changing to sordid b rown or olivaceous gray or wounds be
coming these colors 
1. Pileus viscid, livid gray; taste acrid 

Lactarius trivialis R. 9, No. 59 

1. Pileus not viscid, ochraceous to fulvous; taste mild 
Lactarius volemus R. 9, No. 62 

I. Latex or eut parts of fruiting body unchanging 
A. Pileus visoid to subviscid when wet 

1. Pileus livid gray to pallid .... . .. . Lactarius trivialis R. 9, No. 59 

1. Pileus azonate, deep mahogany red to vinaceous brown 
Lactarius subdulcis R. 9, No. 57 

1. Pileus azonate, orange ..... . Lactarius aurantiacus R. 8, No. 56 
1. Pileus zonate, pale orange .... . Lactarius zonarius R. 32, No. 218 

A. Pileus not viscid 
1. Pileus velvety to unpolished 

a. Pileus white . .. ........ . . . Lactarius vellerius R . 10, No. 65 
a . Pileus tawny to ochraceous 

Lactarius hygrophoroides R. 9, No. 63 
a. Pileus sooty to blackish brown 

(L. juliginosus and L.lignyotus may key out here) . 
1. Pileus glabrous and moist when fresh 

a. Pileus zonate when moist .. . Lactarius mutabilis R. 9, No. 58 
a. Pileus azonate 

1) . Surface of pileus soon becoming areolate-the areolae 
very small ............. . Lactarius alpinus R. 8, No. 55 

1). Surface of pileus remaining smooth or at times deeply 
and irregularly cracked from drying out 

Lactarius subdulcis R. 9, No. 57 

Lactarius alpinus Peck, Ann. Rep. N. Y. State Mus. 27: 96. 1875. 
The Alpine L actarius 

Illustration : Reel 8, No. 55. 
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GENERAL DiscussiON. This is a rare fungus very closely related 
to Lactarius heLvus Fr. but readily distinguished by its lack of dis
tinctive odor and smaller size. At the left in the photograph one 
can see the young highly colored buttons whereas the carpophores in 
the foreground show the appearance after the caps have faded and 
their surfaces have cracked. L. rimosella Peck bas much the same 
type of cap-surface in age or when faded, but it bas a distinctive 
odor in the dried condition. L. subdulcis also resembles L. alpinus 
somewhat, but it does not fade appreciably, has a weil differentiated 
pellicle, and the surface of the cap does not become checked. 

EDmiLITY. Not known. 

HABIT, HABITAT, AND DISTRmUTION. Scattered to gregarious in 
swampy places under aider and conifers. It was described from 
Haystack Mountain in the Adirondack Mountains of New York, 
and has been reported from Oregon as weil as southeastern United 
States. It apparently is not uncommon in the region east of Payette 
Lakes in central Idaho. 

TECHNICAL DESCRIPTION. Pileus 3-5 (7) cm. broad, at first 
nearly plane and with an inrolled margin, sometimes convex, sorne
times papillate, in age the margin arched and dise broadly de
pressed, occasionally becoming broadly vase-shaped, opaque, sur
face finely rimulose or over the dise minutely squamulose from t he 
checking of the cuticle, appearing glabrous and smooth when moist 
but quickly fading as if hygrophanous, dark reddish brown at first 
("pecan brown" or redder), saon fading to pale vinaceous brown 
(" onion-skin pink") or fulvous-isabelline to "pinkish cinnamon "; 
fl.esh thin, very fragile, more or less concolorous with pileus, fading 
with it, odor none either when fresh or when dried, taste mild at 
first but finally slightly acrid; latex white and unchanging, not 
abundant; lamellae narrow, broadly adnate to short decurrent, 
close, many forked or anastomosing, intervenose, pallid or paler, dull 
grayish vinaceous when young, becoming vinaceous cinnamon to 
more yellowish (" orange-cinnamon " to " light pinkish cinna
mon"); stipe 3-5 cm. long, 10-15 mm. thick at apex, slightly en
larged downward, stuffed, then hollow, very fragile, surface even or 
undulating, more or less concolorous with t he gills, unpolished from 
a thin inconspicuous coating of appressed fibrils, glabrescent and 
then somewhat watery, base often with white mycelium. 

Spores 7-9 X 5--6 p., broadly ellipsoid, amyloid, verrucose
reticulate in iodine; basidia four-spored, 42-50 X 10--12 p.; pleura-
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cystidia abundant, subfusoid, the apices subacute to rounded, 54-
80 X 7-10 p., content often highly refractive and granular in KOH; 
cheilocystidia similar to pleurocystidia but smaller; gill trama of 
interwoven narrow hyaline hyphae and lactifers; pileus trama with 
an almost undifferentiated cuticle, the hyphae interwoven, more or 
less appressed and 5-8 p. in diameter, the end cells occasionally sub
lanceolate but usually cylindric (these cells usually become grouped 
together in tangled masses and this causes the checked appearance 
of the cap surface), flesh proper mostly of lactifers and connective 
tissue, sphaerocysts not abundant (G-515). 

Lactarius aurantiacus (Fr.) S. F. Gray, Nat. Arr. Brit. Plants 1: 
624. 1821. 

The Orange Lactarius 

Agaricus aurantiacus Fries, Syst. Mye. 1: 68. 1821. 
Agaricus mitissimus Fries, Syst .. Mye. 1: 69. 1821. 
Lactarius mitissimus Fries, Epier. Syst. Mye. p. 345. 1836. 
Lactarius aurantiacus var. mitissimus Lange, Dansk Bot. Arkiv. Bd. 5, 

no. 5: 37. 1928. 

Illustration: Reel 8, No. 56. 

GENERAL DiscussiON. The photograph was taken on Mt. Hood, 
in the Cascade Mountains of Oregon, November 10, 1942 under very 
unfavorable circumstances. However, the colors are typical, and 
most naturalists and mountaineers in Washington, Oregon and Cali
fornia will recognize it at once as a fungus they frequently have seen 
on their outings. Note the water on the cap in the left foreground. 
Such an accumulation gradually causes all the gluten of the pellicle 
to dissolve and as more rain cornes the gluten is gradually removed 
from the cap simply by being washed off. If the weather should 
clear and the pileus dry out after such a soaking the surface would 
not be sticky to the touch and bence one would have trouble 
identifying the specimens. Since the epithet aurantiacus is very 
descriptive and was the first one used by Fries it is to be preferred 
to mitissimus. The taste is mild at first but slowly becomes acrid. 
At least this is the situation reported by Konrad & Maublanc and 
as found for the species as it occurs along our west coast. 

EDIBILITY. Edible but not recommended according to Konrad & 
Maublanc. The bitterish taste probably disappears in cooking. 

HABIT, HABITAT, AND DISTRIBUTION. Single to gregarious under 
conifers in the mountains. Abundant in the Olympie Mountains of 
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Washington, the Coast Range, and along the western slopes of the 
Cascade Range from October to December depending on the season. 

TECHNICAL DESCRIPTION. Pileus 3-6 (7) cm. broad, convex to 
plane with an incurved margin when young and usually with a 
slight papilla, soon umbilicate or rather broadly and deeply de
pressed, broadly vase-shaped at times, surface glabrous and glutin
ous when wet, soon dry, only slightly viscid in dry weather or after 
gluten has been washed from surface, often more or less uneven, 
azonate, margin frequently striatulate and often arched, color bright 
reddish orange to paler orange and unicolorous ("hazel" "Mars 
orange" " orange rufous " or "xanthine orange "), bright orange
buff when faded (" cinnamon rufous ") ; flesh thin and brittle, 
orange-buff to pallid yellowish with a rather copious white unchang
ing milk; latex mild or slowly subacrid to bitterish; lamellae nar
row, crowded, + 40 reach the stipe, decurrent in age, adnate to only 
subdecurrent in partly expanded caps, few forked, 2-3 tiers of lamel
lulae, orange-buff with a tinge of flesh color (" salmon-buff" becom
ing "apricot-buff "), .finally more or less "pinkish cinnamon ", 
edges even but occasionally discoloring to dull orange or orange 
brown when bruised; stipe 3-6 (8) cm. long, 5-10 (18) mm. thick 
at apex, subventricose or merely narrowed at the base, and with a 
surrounding mat of dull orange strigose hairs, solid but becoming 
hollow, surface faintly hoary at .first but soon polished and concolor
ous more or less with the pileus or paler and nearly concolorous with 
the gills, smooth to somewhat uneven. 

Spores (7) 8-10 X 6.5-8 ,_,., broadly ellipsoid to subglobose, amy
laid, coarsely verrucose and reticulate in iodine, color of deposit not 
recorded; basidia four-spored, 42-46 X 10-11 p.; pleurocystidia very 
abundant, 48-69 X 8-11 ,_,., narrowly fusoid with pointed apices and 
usually with a highly refractive irregularly distributed content; 
cheilocystidia similar but sm aller; gill trama composed of lactifers 
and floccose hyphae with few sphaerocysts found; pileus trama com
posed of lactifers, floccose hyphae, and sphaerocysts in the usual 
proportions, pellicle distinctly gelatinous, made up of a tangled 
mass of more or less upright hyphal tips (end cells) 18-40 X 4-5 ,_,., 
their apices rounded, no clamp connections seen (G-515). 

Lactarius subdulcis Fries, Epier. Syst. Mye. p. 345. 1838. 
The Nearly Mild Lactarius 

Agaricus subdulcis Fries, Syst. Mye. 1: 70. 1821. 
Illustration: Reel 9, No. 57. 
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GENERAL DiscussiON. The form of the species photographed is 
the same as that reported by Kauffman from Colorado. L. sub
dulcis is either a variable fungus or several closely related species 
are passing under that name in North America. Lactarius rufus, a 
somewhat similar fungus is often found in the same habitats, but 
can be distinguished by its slowly but very strongly acrid taste. 
L. subdulcis leaves a decidedly bitterish aftertaste in one's mouth, 
whereas after tasting L . rufus one cannot distinguish anything but 
a strong burning sensation for sorne time afterward. L. camphor
'Ltus bas much the same appearance at times as L. subdulcis but 
when dried develops a strong fragrant odor. 

EmBILITY. Edible but not recommended. L. rufus, a poisonous 
species, is likely to be confused with it unless every cap is tasted. 
Although L. rufus is generally regarded as a much larger fungus, 
during unfavorable seasons small caps are frequently encountered 
in bogs at the same time that L. subdulcis fruits. 

HABIT, HABITAT, AND DISTRIBUTION. The form illustrated appar
ently occurs throughout the Rocky Mountains under conifers. The 
photograph was taken near Payette Lakes, Idaho. Other forms of 
the species are common in bogs or on humus in conifer or hardwood 
forests in the central and eastern United States and southern 
Canada. It can be found from June until the onset of cold weather 
in the faU. 

TECHNICAL DESCRIPTION. Pileus 2-5 (7) cm. broad, broadly con
vex with an incurved margin and a central papilla when young, ex
panding to plane or soon the margin somewhat arched and the dise 
depressed, occasionally broadly vase-shaped in age, glabrous, typic
ally dry but usually slightly viscid when wet, azonate, deep mahog
any color to pale vinaceous, reddish fulvous or isabelline (" Hessian 
brown " to " burnt umber " in dark forms, " pecan brown " to 
" mikado brown " in paler forms), not fading appreciably, surface 
even to somewhat wrinkled; flesh thin and brittle, whitish or tinged 
fulvous, exuding a white, unchanging, mild to slowly acrid or bit
terish latex; lamellae broadly adnate-subdecurrent close narrow 

' ' ' usually pruinose, pallid but soon yellowish flesh-color and often 
stained fulvous, sometimes forked; stipe 4-7 cm. long, 3-8 (12) mm. 
thick, equal to slightly narrowed at the base, stuffed but soon hol
low, glabrous except at the white mycelioid base, even or wrinkled, 
concolorous or paler than the pileus. 
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Spores 8-10 X 6.5-8 p., broadly ellipsoid, coarsely reticulate but 
not conspicuously verrucose; basidia four-spored, 38--44 X 9-12 p.; 

pleurocystidia aciculate, 60-80 X 9-12 p.; cheilocystidia of two 
types, aciculate and 30-46 X 5-8 p. or clavate to saccate and 18-
28 X 6--9 p.; gill trama interwoven, mostly fi lam en tose and with 
scattered lactifers; pileus trama with a cuticle of more or Jess up
right subgelatinous hyaline (in KOH) hyphal tips (terminal cells) 
20-50 X 4-9 p., sorne slightly clavate but mostly cylindric and wavy 
in outline, a compactly interwoven layer of hyaline hyphae beneath 
the cuticle, the remainder of the fiesh of nests of sphaerocysts sur
rounded by connective tissue and lactifers (G-969). 

Lactarius mutabilis Peck, Ann. Rep. N. Y. State Mus. 43: 66 (20). 
1890. 

The Changing Lactarius 

Illustration: Reel 9, No. 58. 

GENERAL DrscussiON. The photograph was taken at the edge of 
a sphagnum bog in the George Reserve, Pinckney, Michigan. It 
illustrates the term zonate far better than any definition that can 
be given. The dark zones are very close to army brown of Ridg
way. One other point which might be overlooked is also brought 
out in the photograph: Note the drops of latex exuded by the in
jured gills of the cap at the left, and then note the wounds (as !ines 
across the gills) on the cap at the right. No latex shows. This 
difference is caused by the difference in age of the carpophores, and 
is a point the collector should always keep in mind. In species 
having a scanty latex, old carpophores are likely not to exude any 
when they are injured. Since the color of the latex and any color 
changes that take place after its exposure to air are important 
characters, the specialist as weil as the amateur will frequently find 
it impossible to identify single caps which he knows belong to Lac
tarins but in which no latex can be demonstrated. The zones of L. 
mutabiLis disappear as the cap fades, and in the faded condition the 
species is difficult to distinguish within a fairly large group. The 
important points to keep in mind for this fungus are the zonate, 
moist but not viscid pileus, its colors when fresh, the unchanging 
nonacrid latex, and the yellowish-avellaneous gills which may fin
ally stain sordid reddish brown. 

EomiLITY. Mcllvaine reports that he ate the fungus for years 
thinking it was a variety of L . deliciosus. 
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HABIT, HABITAT, AND DISTRIDUTION. In low damp places in 
woods su ch as along the edges of bogs or woodland pools; apparently 
it is not common. I find it occasionally in southern Michigan dur
ing favorable seasons. 

TECHNICAL DESCRIPTION. Pileus 4-8.5 (10) cm. broad, when 
young plane with an involute margin, the dise soon shallowly de
pressed and the margin arched, sometimes broadly funnel-shaped in 
age, surface glabrous and moist, dull, zoned when moist, dark dull 
vinaceous brown with darker watery zones (" army brown " with 
"natal brown" watery zones), sometimes paler vinaceous before 
fading (" vinaceous buff" with " fawn-color " zones), when faded 
" vinaceous buff" to " fawn-color " (pale vinaceous to vinaceous
avellaneous) ; flesh tinged vinaceous or concolorous with cap, fragile, 
odor none, taste mild, latex white and unchanging, usually not 
abundant; lamellae short-decurrent, close, narrow but becoming 
moderately broad in large carpophores, 2-4 tiers of lamellulae, whit
ish at first, becoming yellowish, occasionally spotted sordid reddish 
in age; stipe 4-8 cm. long, 8--12 mm. thick, equal or slightly enlarged 
below, soon hollow, glabrous except for vinaceous mycelium around 
the base, concolorous with the pileus or paler toward the apex. 

Spores broadly ellipsoid to subglobose, 7-9 X 5--7 p., subechinulate 
and with a slight reticulum, amyloid; basidia ventricose ab ove the 
middle, four-spored, 43-46 X 9-10 p.; cheilocystidia and pleuro
cystidia aciculate, 36-52 X 5-7 p., content granular in KOH, hya
line; gill trama mostly of interwoven hyphae; pileus trama of lacti
fers, sphaerocysts and connective hyphae beneath a pellicle of sub
gelatinous (in KOH) interwoven hyphae 5--7 p. in diameter, clamp 
connections not seen (S-18470). 

Lactarius trivialis Fries, Epier. Syst. Mye. p. 337. 1838. 

The Common Lactarius 

Agaricu.s trivialis Fries, Syst. Mye. 1: 65. 1821. 
Lactariu.s deflexu.s Lindblad, Monogr. Lact. Suee. p. 8. 1855. 

Illustration: Reel 9, No. 59. 

GENERAL DiscussiON. The photograph shows partly faded car
pophores, but areas of the typical violaceous gray color can still be 
seen. The violet is a bit accentuated in the photograph. When 
young the entire cap is evenly dark livid gray. The faded portions 
of the pilei photographed are most accurately described as pallid. 
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The stains on the gills develop slowly and are often not visible for a 
half hour or more after bruising. L. trivialis is characterized by 
the dark livid gray color of the young caps which may fade to pale 
pinkish brown at times, the acrid taste, and the slowly staining 
gills. The species most likely to be confused with it in North 
America is Lactarius mucidus Burlingham. The colors of young 
caps are about the same in bath, but in L. mucidus they do not fade. 
Also, the latter is typically a smaller fungus with a very glutinous 
pileus and a thin layer of gluten over the stipe, a character which 
makes the fruiting bodies difficult to handle. Although L. mucidus 
is very abundant along the west coast, it was described from the 
Pisgah Forest in North Carolina. Two other species closely re
semble L. trivialis but are either rare or poorly understood. L. 
circellatus is quite similar in color but is usually described as hav
ing a zonate pileus and as having the latex becoming ochraceous on 
the bruised edges of the gills, two characters which should enable 
one to readily distinguish it. The other species, L. glutinosus Sum
stine, needs further study and may prove to be only a small form of 
L. trivialis. 

EnmiLITY. Ricken and Kauffman list it as suspected and Konrad 
& Maublanc state that it is not edible. 

HABIT, HABITAT, AND DISTRIDUTION. Scattered to gregarious on 
the ground in woods of hardwoods and conifers alike. Most abun
dant during July and August in the central United States, but 
occurring throughout eastern North America during the summer 
and fall months. Kauffman records it from July to October in 
Michigan. Here it is one of the first of the summer crop of agarics 
to appear and heralds the beginning of the summer collecting season. 
It is very rare along the west coast. 

TECHNICAL DESCRIPTION. Pileus 5-15 cm. broad, convex with an 
involute margin, soon plane with a decurved margin or margin 
arched and dise shallowly depressed, in age sometimes becoming 
broadly funnel-shaped, surface glabrous, smooth, viscid to glutinous 
or when dry appearing as if slightly varnished, azonate, margin 
faintly pruinose at first, col or usually dulllivid gray, " dusky drab" 
when fresh, fading to pa le smoky gray with a purplish tint or 
finally becoming pallid to pale pinkish brown at !east on the dise 
(" pinkish buff " to " avellaneous ") ; flesh thick, rigid but fragile; 
pallid, odor not distinctive, taste acrid, milk white to creamy white, 
fin ally staining the gills and flesh a sordid grayish green; lamellae 
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close, short-decurrent or soon becoming so, lax, thin, narrow or 
moderately broad in old caps, sorne forked near the stipe, pallid 
creamy yellow and staining dark dull brownish to grayish green 
when broken; stipe 4-10 (12) cm. long, 1-2.5 cm. thick, equal or 
enlarged slightly at either or both extremities, soon hollow, glabrous, 
not spotted, surface even or uneven (undulate--Kauffman), firm 
but brittle, concolorous with or paler than the pileus, at times al
most concolorous with the gills at least near apex. 

Spores pale creamy yellowish in mass, ellipsoid, 8-10 X 7-8.5 p., 

verrucose-reticulate, the reticulations usually of broken lines; 
basidia four-spored, 46-52 X 10-12 p., clava te; pleurocystidia abun
dant, broadly fusoid, apices acute, 60-80 X 10- 14 p., content some
what granular (mounted in KOH); cheilocystidia similar to pleuro
cystidia but smaller; gill trama made up chiefly of fil amentose 
hyphae and lactifers, sphaerocysts not conspicuous; pileus trama 
with a thick pellicle of contorted hyaline interwoven gelatinous 
hyphae 1.5-2 p. in dia., remainder of tissue made up of sphaerocysts, 
lactifers and connective hyphae, clamp connections present on hy
phae of the cuticle (S-18374). 

Lactarius lignyotus Fries, Monogr. Hymen. Suee. 2: 177. 1863. 

Lactarius fuliginosus var. major Fries, Epier. Syst. Mye. p. 348. 1838. 
Lactarius geminus Karsten, in Natur. Sallsk pro Fauna et Fl. Fenn. Forh 

IX p. 329. 1868. 
Lactariella lignyota Schroeter, in Cohn, Krypt. Fl. Schles. 1, p. 544. 1889. 

Illustration: Reel 9, No. 60. 

GENERAL DiscussiON. The outstanding features of this fungus 
are the very dark color, rugose and velvety pileus, the pink stains 
developing on bruised portions, and the plicate apex of the stipe. 
The last mentioned character, however, is not always well developed, 
and the stains are often very slow in developing, an hour or more 
being required to bring them out distinctly. The species is most 
closely related to L . fuliginosus, (see R. 9, No. 61) but is typically 
darker and has a longer more slender stipe. L. fulig inosus is typi
cally a rather sordid unattractive fungus but L. lignyotus seldom 
fails to excite the admiration of the collecter. In the form with 
colored gill edges the cheilocystidia are filled with a brown pigment 
similar to that found in the pilocystidia. 

EmBILITY. One finds conflicting statements in the literature on 
its edibility. Konrad & Maublanc state that they have tried it and 
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found it not poisonous. Kauffman listed it as poisonous. Meil
vaine pronounced it one of the best of Lactarii, the equal of L. 
volemus. Very likely the species is edible but I would not recom
mend it for the novice since people may vary in their reaction to it. 

HABIT, HABITAT, AND DISTRffiUTION. It fruits in the late summer 
and fall and is typical of coniferous regions. It is not uncommon 
in the sphagnum bogs of the north, on moss carpets in the moun
tains, and not infrequently, at least in the mountains, on very rotten 
wood. 

TECHNICAL DESCRIPTION. Pileus 3-9 cm. broad, obtusely conie 
to convex, expanding to broadly convex-umbonate, nearly plane, or 
the margin arched and the center furnished with a low obtuse umbo, 
surface dry and pruinose-velvety, even to uneven and often dis
tinctly rugulose around the center, margin often wavy and plicate, 
color very dark sooty brown (near " burnt umber " or " mummy 
brown" but darker and richer), typically evenly colored; flesh 
white, moderately thick and firm, brittle, slowly staining pinkish 
where wounded; latex white, changing slowly to pinkish where in 
contact with wounded flesh, mild to slightly acrid; lamellae close to 
subdistant, adnate to short decurrent, moderately broad, white to 
cream-color when young, slightly yellower in age, staining pinkish 
where bruised, edges sometimes margined with the col or of the cap; 
stipe 4-8 (10) cm. long, 4-10 (15) mm. thick, spongy-stuffed, be
coming hollow in age, subequal, the apex typically abruptly plicate, 
surface dry and pruinose-velvety, sometimes merely unpolished, 
concolorous with pileus or slightly paler. 

Spores yellowish in mass (near "warm buff "), subglobose to glo
bose, 9-11 X 8-10 p., strongly and densely echinulate, with irregular 
reticulation between echinulations, the echinulations 1.5-2.2 p. long; 
basidia two- and four-spored, 42-57 X 10-14 p., broadest in upper 
third and slightly narrowed to apex, sterigmata long, 5-8 p.; pleuro
cystidia none seen except for scattered lactifers which project into 
hymenium 10-30 p. and are difficult to demonstrate without staining; 
cheilocystidia rare to scattered, thin-walled, hyaline, 18-32 X 6-9 p., 

fusoid-ventricose to subclavate or sorne irregular to nearly con
torted; gill trama mostly of interwoven filamentous hyphae and 
lactifers; pileus trama of sphaerocysts, connective tissue and lac
tif ers, the cuticle formed by a turf of pilocystidia 28-60 X 5-9 p., 

pilocystidia subcylindric to fusoid-ventricose, thin-walled, filled with 
a persistent clark brown pigment, subcuticular zone of compactly 
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interwoven, filamentous, subgelatinous (in KOH) hyphae (S-
24685). 

Lactarius fuliginosus Fries, Epier. Syst. Mye. p. 348. 1838. 

The Smoky Colored Lactarius 

Agaricus fuliginosus Fries, Syst. Mye. 1: 73. 1821. 
Lactarius fumosus Peck, Ann. Rep. N. Y. State Mus. 24 : 74. 1872. 
Lactarius plinthogalus Burlingham, Mem. Torrey Club 14: 84. 1908. 
LactarieUa azonites Schroeter, in Cohn, Krypt. Fl. Schles. 3: 544. 1889. 

Illustration: Reel 9, No. 61. 

GENERAL DiscussiON. There are severa! species of Lactarius 
with somewhat the same appearance as L. fuliginosus. One, L. 
lignyotus Fr. (see R. 9, No. 60) is much darker in color, usually 
has the apex of the stipe abruptly plicate, and has a more rugose 
pileus. It is most likely to be found where conifers are present, but 
since L. fuliginosttS frequents the same habitats as well as woods of 
deciduous trees, habitat is not distinctive. In the southeastern 
states L. subplinthogalus occurs. It has very distant gills, thus 
differing from L. fuliginosus in much the same manner that L. hygro
phoroides differs from L. volemus. L. fuliginosus, L. lignyotus and 
L. subplinthogalus are all characterized by having the fiesh of 
bruised portions change to pink or salmon color. This is not shown 
in our photograph. In these carpophores nearly an hour elapsed 
before the change was noticeable. Kauffman noted that in dry 
weather fruiting bodies of L . fuliginosus often respond tardily. 

EDmiLITY. Kauffman lists this fungus as suspected whereas Mc
Ilvaine states that it is poisonous. Konrad & Maublanc who state 
that they have tried it, list it as edible but do not recommend it. 

HABIT, HABITAT, AND DISTRmUTION. Single to gregarious on 
humus in coniferous and hardwood forests. Summer and fall. In 
the University of Michigan Herbarium the earliest recorded date 
for it is June 28, for a Maryland collection, and the latest is October 
23, for an Olympie Mountain (Washington) collection. It ap
parently occurs throughout the United States, but is to be expected 
more frequently in the north or in the mountains of the south. 

TECHNICAL DESCRIPTION. Pileus (2) 3--6 cm. broad, broadly 
convex to plane with an involute margin at first, soon expanding 
to plane or the margin arched or uplifted and the dise broadly de-
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pressed, surface dry and velvety to unpolished, more or less evenly 
dark smoky brown, near "olive-brown " or" buffy-brown" in sorne 
and at times becoming " sepia" to "Saccardo's umber" (dirty 
,brown with a yellow tinge), when dried dark gray:ish brown 
(" dr ab "), at times the margin abruptly paler, azonate; flesh pallid, 
moderately thick and fragile, odor not distinctive, taste tardily and 
slightly acrid when young, often mild in age, milk white and un
changing but staining flesh and gills a dull salmon-pink (flesh and 
gills at times not staining readily) ; lamellae adn a te to subdecurrent 
or in age occasionally slightly adnexed, close to subdistant, narrow 
but finally becoming moderately broad, tapered at either end, sorne
times forked near the stipe, very pale cream color when young, soon 
distinctly yellow (" warm-buff ") and sometimes with sordid ochra
ceous stains in age; stipe 4-7 cm. long, 10-15 mm. thick, equal to 
somewhat vent ricose or sometimes clavate, solid but often hollowed 
in age, surface colored like the pileus or a little paler, usually 
whitish at base and sometimes paler next to where the gills are 
attached, surface uneven but not pitted or lacunose, unpolished. 

Spores globose to subglobose, pale yellowish in mass, 8-10 X 6-
9 p., amyloid, coarsely verrucose-reticulate ; basidia 42-50 X 9-12 p., 

four-spored; cheilocystidia small, 20-36 X 6-10 p., subcylindric to 
clavate or a few ventricose with obtuse apices and short slightly 
narrowed necks above the ventricose portion, thin-walled, hyaline; 
gill trama not distinctive, composed of sphaerocysts, lactifers and 
connective hyphae; pileus trama of sphaerocysts, lactifers and con
nective hyphae beneath a well differentiated cuticle; cuticle two 
layered, the lower layer of intricately interwoven hyaline hyphae 
4-5 p. in dia., the upper layer composed of a turflike covering of 
pilocystidia 30-60 X 5-8 p., the pilocystidia with dull brown homo
geneous content when revived in KOH, with obtuse apices and 
usually subcylindric in age and then often flexuous, when young 
often clavate or obtusely fusoid ventricose; no clamp connections 
seen (S-18467). 

Lactarius volemus Fries, Epier. Syst. Mye. p. 344. 1838. 

Agaricus volemus Fries, Syst. Mye. 1: 69. 1821. 
Lactaria lactiflua Burlingham, Mem. Torrey Club 14: 90. 1908. 

Illustration: Reel 9, No. 62. 

GENERAL DrscussiON. This fungus can be readily recognized by 
the copious white latex exuded from the wounds of any part of the 
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carpophore, the color of the cap, close gills, mild taste, and by the 
sordid brown stains which saon develop where the lamellae are 
broken. At times the milk itself may stain sordid brown after it 
has stood for a short time, and finally a distinct disagreeable odor 
develops. The surface of the cap is dry and unpolished. There are 
two other species which might be confused with L . volemus, but bath 
are edible. These are L. hygrophoroides and L . corrugis Pk. The 
former is easily distinguished by its distant gills (see R. 9, No. 63). 
The latter has a clark reddish brown pileus with a velvety sheen 
from numerous microscopie, projecting spicules and in addition the 
surface is usually corrugated or rugose-reticulate. All of these 
species have a mild taste. Any Lactarius with a somewhat similar 
clark reddish brown pileus but with an acrid taste is a different 
species and should not be eaten unless carefully identified. The 
specimens photographed were collected near Ann Arbor. Note the 
brown stains on the gills, and the difference in color between young 
and old caps. The old pileus to the right in the background had 
begun to mold. The wrinkled surface on the young cap in the fore
ground is similar to the condition regularly found in L . corrugis but 
not as pronounced. 

EDIBILITY. Edible and highly desirable. Kauffman says of this 
fungus (1918: 113) "Like L. deliciosus, this species is very delicious 
when properly prepared. It can be eut up and dipped in eggs and 
bread crumbs and fried like oysters; it is also excellent wh en grated 
and then baked and served on toast." It is also very good in cas
serole dishes. Because it occurs in great abundance during the hot 
summer months it should be a very welcome member on anyone's 
list. The disagreeable odor which develops by the time the collector 
has returned home with his basketfull in no way affects the edibility 
of the carpophores. Neither do the brown stains have any harmful 
effect other than ta spoil the appearance of the caps. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious in 
hardwood forests, thin woods of oak and hickory or in mixed coni
fer and beech-maple forests. Very abundant throughout eastern 
North America during warm wet summers. It often fruits prolifi
cally early in the fall after a dry summer. In southeastern Michi
gan it is particularly abundant in open grassy oak woods that have 
not been pastured. 

TECHNICAL DESCRIPTION. Pileus 5-10 (12) cm. broad, convex 
to convex-depressed and with an involute margin when young, the 
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margin soon arched and the dise broadly depressed, sometimes be
coming broadly funnel-shaped, sometimes remaining plane, sur
face dry, azonate, unpolished at first but more or less glabrous in 
age, often rimose-areolate, color variable, "hazel" to "tawny" to 
"ochraceous buff" (bright fulvous to orange-brown or yellowish), 
the margin sometimes pal er and yellowish; fiesh firm, rigid, pallid, 
becoming brownish where broken, odor none at first but soon be
coming rather disagreeable, taste mild; milk copious, white or 
changing to brown ·after exposure to air and staining the gills, be
coming sticky after standing and with a resinous feel when rubbed 
between the fingers; lamellae decurrent or soon becoming so, close, 
moderately broad, whitish to yellowish (pal er than cap), sorne 
forked near the stipe, staining brownish where bruised; stipe 3-10 
cm. long, 1-2 cm. thick, equal, ventricose or narrowed below, sorne
times fiared at the apex, solid or hollowed by grubs, surface un
polished and sometimes more or less uneven, concolorous with or 
paler than the pileus. 

Spores white in mass, globose to subglobose, coarsely reticulate, 
7-10 p.; basidia 46--50 X 6--8 p., four-spored; cheilocystidia seta
like, 26--38 x· 4-6 p., the walls thickened and appearing faintly 
yellowish in KOH; pleurocystidia abundant, seta-like or apex blunt, 
thick-walled, fiexuous or straight, 42-90 X 6--8 p.; gill trama of 
lactifers, sphaerocysts and connective hyphae; pileus trama with a 
well differentiated cuticle of enlarged cells ( which appear isodia
metric in sections tangent to cap), giving rise to numerous cells 
which form a turf of small setae 24-36 X 5-7 p., the setae broadest 
at the base, with subacute apices and in KOH with slightly 
yellowish walls toward their bases (S-18463). 

Lactarius hygrophoroides Berk. & Curt. Ann. and Mag. Nat. Hist. 
III. 4: 293. 1859. 

Lactarius distans Peck, Ann. Rep. N. Y. State Cab., 23: 117. 1872. 

Illustration: Reel 9, No. 63. 

GENERAL DiscussiON. The distinguishing features of the species 
are the distant gills (compare the spacing with those of L. volemus), 
white, mild, unchanging latex which does not stain the gills brown, 
and the color of the cap. It is typically a smaller agaric than 
either of the two most closely related species, L. voLemus and L. 
corrugis. The color of cap is not always distinct from that of L . 
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volemus; bath may be either pal er and yellowish or dar ker and 
more reddish than the color shawn here, but it is always paler than 
that of L. corrugis. The latter is typically a very dark dull red
dish brown and the cap surface is very rugose and velvety. The 
unpolished to velvety appearance is caused by the projecting pilo
cystidia. 

EmBILITY. Equally as good as L. volemus. For additional com
ments see t hat species. 

HABIT, HABITAT, AND DISTRIBUTION. Single, scattered or gre
garious on humus in woods of broad leaved trees. Known from 
eastern and southern United States as well as from the middle west. 
lt frequents the same places as L. volemus although it may be 
abundant during sorne seasons when L. volemus is rare. Ordinarily, 
however, if you find one you are likely to 'find the other. 

TECHNICAL DESCRIPTION. Pileus 3-8 (10) cm. broad, convex to 
plane at first, the margin inrolled but soon spreading or elevated, in 
age broadly depressed to somewhat funnel-shaped, surface dry and 
usually with a velvety sheen, azonate, at times rugose, in age sorne
times areolate, color fulvous, tawny, or yellowish, often near "ochra
ceous tawny" or "Sayal brown"; flesh rigid but brittle, pallid, odor 
slight or lacking, taste mild, with a moderately copious whitish un
changing latex; lamellae arcuate-adnate to decurrent, distant, 30-35 
reach the stipe, 1-2 tiers of lamellulae, narrow to moderately broad 
( + 3 mm.) , intervenose, whitish to creamy yellow, not forking, not 
staining; stipe 2-5 cm. long, 8-18 mm. thick, short, solid, firm, pallid 
within, surface more or less concolorous with the pileus, glabrous or 
with an unpolished velvety sheen. 

Spores white, globose to broadly ellipsoid, 7-10 X 6-7 p., coarsely 
reticulate; basidia four-spored, 42-60 X 7-9 p.; cheilocystidia rare 
to scattered, hyaline, flexuous to subcylindric, 30-46 X 5-8 p., hardly 
distinct from young basidia; pleurocystidia none seen; gill trama 
not distinctive, composed of sphaerocysts, lactifers, and connective 
hyphae; pileus trama with a cuticle made U_J of enlarged cells, the 
exposed surfaces of which give off numerous slender projections as 
pilocystidia; pilocystidia forming a dense turf, hyaline in KOH 
under the microscope, straight or somewhat flexuous, thin-walled, 
5-7,... thick at base and gradually tapered to an acute apex, mid
portion usually 3-4 p. dia., length variable, 25-68 p. (S-18463). 
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Lactarius deliciosus (Fries) S. F. Gray, Nat. Arr. Brit. Plants 1: 624. 
1821. 

The Delicious Lactarius 

Agaricus deliciosus Fries, Syst. Mye. 1 : 67. 1821. 

Illustration : Reel lü, No. 64. 

GENERAL DiscussiON. This species is very readily identified by 
the carrot-colored latex which is exuded from the gills when they 
are eut. Usually the latex will exude from the eut surface of any 
portion of the fruiting body, but it is most readily demonstrated on 
the gills. At times the latex may be very scanty and not readily 
exuded, but if such is the case, eut surfaces will show a carrot
colored tinge particularly in the cortex of the stipe and near the 
pellicle of the pileus. In many species of Lactarius the latex is 
white at first and changes aft er being exposed to the air. Conse
quently in identifying this fungus one should t ake pains to observe 
the latex as it is exuded. 

Only a few other species are likely to be confused with L . deLi
ciosus and as far as is known t hey are also edible so no harm will 
result if collections mixed with them are eaten. Lactarius Curtisii 
has gills colored like those of, L. ddiciosus but has a dry matted
fibrillose pileus. It is southeastern in distribution. L. sanguiftuus 
has a dark dull blood-red latex. It is common in the Western 
United States in the same habitat as L. deliciosus and the two are 
very likely to be confused, especially since the latex in both, as they 
occur in this region, is scanty. Both are zonate, viscid, have pale 
ochraceous spore deposits, and stain greenish in age. In addition 
to the difference in the color of the latex, the two can be distin
guished by the changeable sheen of the gills of L. sanguiftuus and 
their dark reddish rather t han orange color when not appearing 
prumose. 

EDIBILITY. I have never tried it but sorne of my friends are very 
enthusiastic over it and consider it a great delicacy. It is so re
ported in most of the literature. Krieger recommends that it be 
baked in a closed vesse!. Sorne, however, report it as highly over
rated, and have found it to be rather indigestible. They may have 
used old caps. Use only the freshly developed button stages when 
trying it. These can be easily identified because the latex is likely 
to be more abundant in them than in buttons which have become 
arrested in their development. Most people who find this species 
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for the first time, and who see the green stains of the older caps, 
simply refuse to believe that such a fungus could be edible. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious in 
conifer forests ·and in bogs. Not infrequent during the late summer 
in northern regions and in the mountains. 

TECHNICAL DESCRIPTION. Pileus 6-12 cm. broad, at first nearly 
plane with an inrolled margin and with a depressed to sharply de
pressed dise, in age the margin broadly arched to spreading, surface 
glabrous, viscid and zonate, color bright orange to yellowish orange 
at first (typically carrot-color), gradually becoming duller and 
developing greenish stains, at times entirely sordid greenish in age, 
("apricot orange" with paler zones, gradually becoming duller and 
at times "fawn color" on the darker zones and near "avellaneous" 
between the zones and along the margin) ; flesh pallid but spotted 
yellowish to orange from lactifers, finally staining greenish, odor 
and taste not distinctive; latex mild, " zinc orange" to " ochraceous 
orange" (bright carrot-color from the first) ; lamellae near "zinc 
orange" when perfectly fresh, soon a duller orange and finally 
staining green where injured, adnate to short decurrent, narrow to 
moderately broad, sorne forked, 2-3 tiers of lamellulae ; stipe short, 
2-3 cm. long, 1.5-3 cm. thick, hollow, pointed or at least narrowed 
downward, nearly concolorous with the pileus and scrobiculate, ap
pearing unpolished between the spots, staining green in age or where 
handled-but not rapidly. 

Spores near "light buff" in deposits, 8--10 X 6-8 p., broadly ellip
soid to subglobose, coarsely reticulate, the reticulations strongly 
amyloid; basidia 46-52 X 10-11 p., four-spored, hyaline in KOH; 
pleurocystidia embedded in hymenium, 42-56 X 5-8 p., subcylindric 
to contorted, representing the terminations of lactifers and often 
containing a highly refractive amorphous substance ( dried latex) as 
seen wh en revived in KOH; cheilocystidia scattered, aciculate, 42-
60 x· 5-8 p., hyaline in KOH, occasionally present near the gill edge 
as pleurocystidia; gill trama made up of lactifers, nests of sphaero
cysts and connective hyphae; pileus trama with a thick pellicle of 
appressed gelatinous hyphae, the remainder of sphaerocysts, con
nective tissue and lactifers (G-C7). 

Lactarius vellereus Fries, Epier. Syst. Mye. p. 340. 1838. 

Agaricus vellereus Fries, Syst. Mye. 1: 76. 1821. 

Illustration : Reel10, No. 65. 
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GENERAL DrscussiON. Two species are shawn in the photograph. 
The fruiting body at the left with the drops of rnoisture on the gills 
is Russu~a de~ica Fr. It resernbles sorne of the white Lactarii so 
closely that one is likely to confuse them unless ·careful attention 
is paid to the latex. A true latex is exuded only when the gills or 
fiesh are eut or broken, and is usually not present as drops of 
rnoisture on an undarnaged gill. In sorne Lactarii, however, the 
gills may be beaded with drops of rnoisture as is shawn here for the 
Russula. The danger of rnistaking the two species in the photo
graph is great when one encounters forrns of the Lactarius in which 
the latex is scanty or does not exude readily from injured portions. 
In R. de~ica the rnild taste of the raw fiesh will distinguish it from 
sirnilar appearing white Lactarii because the latter are acrid. There 
are a nurnber of these which rnight be confused with L. vellereus. 
They are L. subvellereus, L. Allardii, L. deceptivus, L. piperatus, 
and L. pergamenus (if the latter is recognized as a distinct species). 
AU of these are large fungi with dry caps. L. subvellereus has close 
gills, a sornewhat tornentose pileus, and tints of greenish where eut 
or bruised. L. AUardii has a colored pileus (reddish cinnarnon to 
pinkish buff) but may at times be nearly white. Its gills turn olive 
and finally reddish to srnoky brown where wounded. Bath it and 
L. subvellereus are southeastern in distribution. L. deceptivus has 
a thick cottony cap-rnaTgin and whitish gills which slowly becorne 
dull brown after being bruised. L. piperatus has very crowded re
peated~y forked gills. L. pergamenus has a wrinkled pileus and 
spores slightly srnaller than in L. piperatus, (see Coker 1918, for 
Arnerican rnaterial) and is considered by sorne to be rnerely a 
vaxiety of it. 

EDIBILITY. Lactarius vellereus. Poisonous according to sorne 
authors. Mcllvaine clairns to have eaten it with no ill effects. 

Russu~ delica. Edible but coarse and often tough. 
Lactarius deceptivus, L. piperatus and L. pergamenus 

are ali edible. But parboil first to get rid of the acrid taste and 
throw out the water in which they were boiled. If L. vellereus or 
L. subvellereus are tried, follow the same procedure. 

HABIT, HABITAT, AND DISTRIBUTION. L. veUereus is not uncorn
rnon during the summer and fall in the central and eastern United 
States. It may be found on humus in either hardwood or rnixed 
forests. R. delica occurs single to scattered on humus throughout 
the United States, and is found either under conifers or hardwoods. 
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lt fruits duTing the late summer or fall. L. subveUereus and L. 
AUardii are found in southeastern United States. L . piperatus and 
L. deceptivus are found throughout the eastern and central United 
States. L . piperatus is often so abundant in oak woods during July 
and August that one can collect it in great quantity. L. pergamenus 
very likely occurs throughout the range of L. piperatus. Coker has 
reported it as very abundant at times in North Carolina. 

TECHNICAL DESCRIPTION. Pileus 5-10 (12) cm. broad, convex
umbilicate with an inrolled margin, the margin finally becoming 
plane or elevated and the dise broadly and often rather deeply de
pressed, surface dry and velvety to the touch, under a lens appear
ing minutely tomentose, even or becoming variously wrinkled in 
age; fiesh compact, thick, hard, white or becoming sordid from the 
milk, odor fungoid, taste very acrid; milk white and unchanging or 
becoming creamy yellowish, staining the fiesh or gills brownish; 
lamellae adnate to subdecurrent, sorne forked, subdistant to distant, 
narrow or in age moderately broad, pallid cream-color to creamy
yellow and becoming stained brownish where in contact with the 
milk, edges even; stipe 1.5-5 cm. long, 1.5-3 cm. thick, equal or 
narrowed toward the base, solid, very firm and hard, white and un
polished to velvety, surface more or less uneven. 

Spores 6-7.5 X 5 p., broadly ellipsoid, amyloid, nearly smooth (or 
obscurely verrucose with only a few faint reticulations.), color in 
deposit not observed (white according to Burlingham and Kauff
man), basidia four-spored, clavate, broadest at apex when with 
sterigmata, 38--46 X 5-7 p.; cheilocystidia and pleurocystidia abun
dant, 42-58 (65) X 5-8 p., very slender, broadest near the apex and 
then more or Iess abruptly narrowed to a subacute point, content 
often more refractive than th at of basidia; gill trama composed 
mostly of lactifers and connective hyphae but with sorne sphaero
cysts; pileus trama with the cuticle formed of a layer of interwoven 
narrow (2.5-3 p.) , thick-walled, hyaline hyphae giving rise to a 
turflike covering of long slender (50-300 X 2-3 p.) fiexuous but 
rigid thick-walled hyaline hyphae with subacute tips and very few 
cross walls (these hyphae project to give the velvety appearance to 
the cap) (S-18450) . 

Lactarius zonarius (Sec.) Fries, Epier. Syst. Mye. p. 336. 1836. 

Agaricus fiexuosus b Fries, Syst . Mye. 1: 74. 1821. 
Agaricus zonarius Secretan, Mycograph. Suisse 1: 437. 1833. 

Illustration: Reel 32, No. 218. 
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GENERAL DiscussiON: This species is very close to Lactarius in
sulsus but is at once distinguished by its redder colors bath in the 
fresh and dried condition, and microscopically by its much larger 
spores. The spores of L. insulsus are broadly ellipsoid, 7-9 X 5-
6.5 p., and those of L . zonarius 9-11 (12) X 7.5-8.5 (9) p.. The spore 
size of L. zonarius has been verified from a study of ten collections 
from the Cascade Mountains, Olympie Mountains, and the Rockies. 
It is a hard-fieshed species and stands up weil under severe freezing. 
As in many fungi, the tendency to stain or change color is more 
pronounced in specimens which have been kept water-soaked 
throughout their development than it is in those developing under 
relatively dry conditions. The photograph was taken in Idaho dur
ing relatively dry weather, and shows the fungus in its most attrac
tive condition. This species has been reported frequently from 
North America, but there has been sorne question concerning 
whether or not it actually occurred here. 

EnmiLITY: Konrad & Maublanc list it as undesirable because of 
its acrid taste although they state that it is edible if parboiled and 
the water discarded. Kauffman listed the closely related L. insulsus 
as suspected. It should not be confused with L. deliciosus which has 
a bright carrot-colored latex. 

HABIT, HABITAT, AND DISTRIBUTION: Gregarious to scattered under 
conifers and along trails on wet soi! in the mountains of the western 
United States. It fruits during bath the spring and fall. 

TECHNICAL DESCRIPTION: Pileus 6-12 cm. broad, convex with a 
depressed dise and inrolled margin when young, expanding to plane 
with a decurved margin or the dise shallowly depressed and the 
margin arched, at times finally broadly vase-shaped, surface 
glabrous except for the margin which is at first inrolled and some
what pubescent, viscid to subviscid and appearing varnished when 
dry, zonate to obscurely zonate (rarely azonate), color "orange
rufous" and "apricot orange" in alternating zones or with carrot
red blotches in the zones, sometimes " zinc orange " and " ochraceous 
orange" in alternating zones (bright reddish orange to pinkish 
orange if zoned or if zones not conspicuous more or less pinkish 
orange over ali), fading slowly to pale yellowish (" light ochraceous 
buff "), when dried the zones obscure and colors with a strong in
carnate tin ge; fiesh thick and hard at first but finally thin and 
brittle, white to pallid with a white unchanging acrid latex; lamellae 
close to crowded, adnate to subdecurrent, at times subdistant in 
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broadly expanded caps, narrow to moderately broad, 2-3 tiers of 
lamellulae, sorne forked, intervenose at times, whitish to pale yel
lowish (" light buff ", "maize yellow" or "pinkish buff "), in wet 
weather tending to develop sordid orange stains in age or where 
bruised; stipe 4-6 cm. long, 1- 2.5 cm. thick, equal or narrowed clown
ward, solid but becoming hollow, firm, glabrous, concolorous with 
young gills at first, sometimes with a faint orange-yellow pruina, 
smooth or pitted, often merely uneven, when wet sometimes staining 
sordid ochraceous at the base or where handled. 

Spores "cinnamon-buff" in mass, broadly ellipsoid, amyloid, ver
rucose-reticulate, the reticulation consisting of fine often broken 
!ines, 9-11 (12) X 7.5-8.5 (9) p.; basidia 52-66 X 10-14 p., four
spored; pleurocystidia scattered, hardly projecting beyond the 
basidia, arising from lactifers in gill trama, 60-80 X 5-7 p., straight 
or fiexuous, gradually tapered to a needle-like point, content highly 
refractive ; cheilocystidia similar but shorter; gill trama of inter
woven lactifers and elongated hyphae 7-10 p. in dia., pileus trama 
with a thick gelatinous pellicle of hyphae 2.5-3 ( 4) p. in diameter, 
the remainder of the trama of sphaerocysts, connective hyphae and 
lactifers (G-516) . 

Lactarius sanguifiuus Fries, Epier. Syst. Mye. p. 341. 1838. 

Illustration: Reel 32, No. 219. 

GENERAL DiscussiON. See L. deliciosus for comments on how to 
differentiate between these two. 

EnmiLITY. Excellent. lt often occurs in sufficient quantity for 
canning. 

HABIT, HABITAT, AND DisTRmUTION. Abundant under two-needle 
pines in the Pacifie Northwest but not restricted to this habitat. 
During wet warm seasons in southern Oregon it is one of the most 
conspicuous fungi in the forests. The cluster photographed grew 
in woods of mixed conifers and hardwoods. 

TECHNICAL DEsCRIPTION. Pileus 6-12 cm. broad, dise depressed 
and margin inrolled when young, broadly vase-shape in age, surface 
viscid, glabrous, zonate, rich carrot-colored zones and paler ones 
alternating, in age colors duller and finally greenish stains develop
ing, co lors sometimes more ochraceous orange at first; fiesh thick, 
brittle, exuding a very scanty, deep blood red to purplish red latex 
when broken, in mature caps the latex paler and a muddy reddish-
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orange, taste mild, odor soon developing after specimens are gath
ered, faintly subaromatic; lamellae close, narrow to moderately 
broad, with a hoary sheen but beneath this dark dull purplish red 
(never truly carrot-color); stipe 2-5 cm. long, 1-3 cm. thick, hollow, 
narrowed downward, usually paler and duller than pileus in color, 
sometime.- spotted. 

Spores pale yellowish in deposits, ellipsoid, 7.5-9.5 X 5.5-7 p., 

fin ely reticulate; basidia 38-52 X 8-10 p., four-spored ; pleurocys
tidia and cheilocystidia similar, most numerous near gill edges, con
torted-filamentous or with wavy elongated narrowed apices, (32) 
42-60 (80) X 3-5 p. originating in subhymenium, sorne narrowly 
fusoid and up to 6 p. in broadest part; gill trama mostly connective 
tissue and !actif ers; pileus trama with a thick gelatinous pellicle, 
beneath it the tissue of nests of sphaerocysts, connective tissue and 
lactifers (G-1200). 

RUSSULA S. F. Gray 

This genus, with the possible exception of Amanita, has been 
studied more than any other group of mushrooms. lt is one of the 
easiest of ali genera of gill fungi to identify at sight, but learning to 
know the species is difficult. The russulas are typically fragile or 
hard, thick stemmed mushrooms with strongly amyloid verrucose to 
reticulate spores, and with the flesh composed of nests of sphaero
cysts and connective tissue. No latex is present, and the genus is 
thus readily distinguished from Lactarius. As far as the North 
American species are concerned, no pronounced veil is present al
though rudiments are visible in R. pulverulenta. Because many of 
the russulas are very conspicuous in the woods during the midsum
mer and early fall, sorne people will probably be disappointed at the 
few I have illustrated and with the selections made. No other genus 
presents such vivid and varied colors and lends itself so weil to 
color photography. Instead of selecting ali illustrations from among 
the most brilliantly colored species, two have been included which, 
though unattractive, ·are species nearly everyone will find and which 
illustrate distinct types within the genus. These are R. nigricans 
and R. foetens. Eventually I hope that a fairly complete series of 
the species occurring in North America can be published by this 
technique. 

The mycophagist should test out the russulas for himself since 
there is considerable difference of opinion as to how poisonous they 
really are. R. emetica should be avoided and to be safe one might 
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exclude all peppery species. The flavor of R. foetens will discourage 
anyone from eating it. The mild tasting russulas are regarded as 
edible and safe. The genus is a large one. Burlingham (1915) 
recognized one hundred and fifteen species from North America and 
a large number have been added since that time. They are abun
dant in bath northern and southern regions but particularly numer
ous in the states of Washington, Oregon, and California. Dr. 
Burlingham's treatment (1915) is still our most complete treatise on 
the group. Kauffman 's (1918) account is excellent for the species 
found in the Great Lakes region. 

KEY 

I. Lamellulae regularly alternating with lamellae. 
A. Pileus white, scarcely changing color. 

Russula delica, the fruiting body at the left in R. 10, No. 65 
A. Pileus soon changing to red and finally black when eut or bruised. 

Russula nigricans, R. 10, No. 66 
I. Lamellulae if present not regularly alternating. 

A. Pileus ochraceous tawny to clay-color; odor strongly of oil of 
almonds and becoming foetid ...... . . Rus8'Ula foetens, R. 10, No. 67 

A. Pileus tinged olivaceous, purplish or blue, color often quite variable. 
1. Stipe becoming sordid yellowish where handled; odor none at 

first, becoming disagreeable as caps are dried. 
Russula xerampelina var. elaeodes R. 10, No. 68 

1. Stipe chalk white, not changing color when lbruised. 
Russula Murrillii R. 10, No. 70 

A. Pileus brilliant red; taste very quickly and sharply acrid . 
Rus8'Ula emetica var. gregaria R . 10, No. 69 

Russula nigricans Fries, Epier. Syst. Mye. p. 350. 1838. 

Agaricus nigrescens Krombh. Abbild . der Schwiimme 9: 27. 1845. 

Illustration: Reel 10, No. 66. 

GENERAL DiscussiON. This is one of the hard-fleshed species of 
Russula in which lamellae and lamellulae alternate. As can be 
seen, the lamellulae are of various lengths. The spacing of the gills 
shawn in the photograph is typically subdistant. As the pilei en
large the gills may become further separated from each other, 
enough so that they may be characterized as distant. The material 
photographed was in excellent condition, and the change to red 
where bruised was saon very pronounced. Within a half hour the 
color changed further and was nearly black. Actually the fruiting 
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bodies of this species a re nearly white at first, but one rarely finds 
them this way because contact with debris is sufficient to cause them 
to darken . When old the carpophores are very unsightly and, since 
the fl.esh is hard and does not decay readily, they often persist for 
severa! weeks after becoming expanded. Consequently old carpo
phores are frequently encountered and this species, like Laccaria 
laccata, often appears to be more abundant in a flora than other 
fun gi which very likely produce as many carpophores but in which 
the latter decay more readily. Several species, R. densifolia, R. 
adusta and R . sordida, are quite similar to R . nigricans in sorne re
spects. R. densifolia t urns red and then blackish when bruised, but 
bas very close gills. The other two do not become red before 
blackening. 

EorniLITY. Edible and considered fairly good by sorne. Any 
one trying it should be certain that he bas fresh young buttons. 
Sometimes buttons will become arrested in their development and 
though stiJl unexpanded may actually be so old as to be wormy and 
undesirable for food. 

HABIT, HABITAT, AND DISTRIBUTION. Single to scattered during 
late summer and fa ll in conifer or mixed conifer and hardwood 
forests. It i~ found occasionally in habitats lacking conifer trees, 
but t he typical habitat is as given above. It is found across the 
cont inent and is relatively common. 

TECHNICAL DESCRIPTION. Pileus (6) 10-18 (25) cm. broad, dise 
depressed, the margin arched and inrolled, in age the margin spread
ing or slightly elevated, surface typically dry and unpolished or 
broken up into small patchlike scales, when wet subviscid to the 
touch, pellicle scarcely separable, color white or tinged smoky gray 
when young, finally darkening to " fuscous" or nearly black, turning 
reddish and then black when bruised; fl.esh thick, hard, brittle, 
whitish, then becoming reddish and finally black where bruised, odor 
not distinctive, taste mild or tard il y and only slightly acrid; lamel
lae adnate, often rounded next to the stipe, alternating long and 
short, subdistant, thick, very broad (1 cm. +), brittle, whitish but 
staining red and th en black, in age often blackish overall; stipe (2) 
4-10 cm. long, 1- 3 ( 4) cm. t hick at apex, solid but soon hollowed 
by worms, whitish throughout but changing like the cap when 
bruised or as a result of aging, surface unpolished but glabrous. 

Spores white to whitish in deposits, 7-9 X 6--7.3 p., broadly ellip
soid, verrucose, the proj ections often connected by ridges but true 
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reticulation rarely present; strongly amyloid; basidia four-spored, 
46-52 X 10-12 p., hyaline in KOH; pleurocystidia as the cylindric 
to contorted ends of lactifers, or basidia-like with pointed apices, 
the former 38-56 x · 3-7 p., their content usually clark sordid brown 
or highly refractive and nearly hyaline, the bread pointed type with 
only a few highly refractive bodies; cheilocystidia varying greatly 
in size, 23-32 X 5-8 to 42-60 X 10-17 p., subfilamentous, contorted 
or typically fusoid ventricose with obtuse apices, thin-walled, 
hyaline and readily collapsing, gill edge appearing almost cellular 
in sections and cystidia arising from this layer; gill trama of lacti
fers (which are typically clark sordid brown), connective tissue and 
sphaerocysts; pileus trama with a thick subgelatinous pellicle in 
KOH, many of the hyphae with clark contents, the flesh proper of 
sphaerocysts, connective tissue and lactifers (S-23839). 

Russula foetens Fries, Epier. Syst. Mye. p. 359. 1838. 

The Foetid Russula 

Agaricus foetens Fries, Syst. Mye. 1: 59. 1821. 

Illustration: Reel10, No. 67. 

GENERAL DiscussiON. The photograph was taken near Payette 
Lakes in west-central Idaho. Severa! characters stand out weil in 
the photograph, notably the drops of liquid on the edges of the gills 
in young specimens, the tuberculate striate margin of the pileus, and 
the manner in which the dise cracks. Two additional characters 
which cannet be shown are the very disagreeable odor and the 
bitter taste. In general, this fungus may be characterized as a very 
unattractive species, but, like many ether such fungi, it forces itself 
on the attention of the collecter by sheer weight of numbers. 

EnrniLITY. Not edible. The flavor is very bad. 

HABIT, HABITAT, AND DISTRIBUTION. Very common under conifers 
or under hardwoods in the summer and fall. In southern Michigan 
during seasons of ample rainfall in July and early August the open 
oak woods are often littered with the carpophores of this species. 
In the Olympie Mountains of Washington I have found it most 
abundantly late in the fall at elevations of around 2500 feet in 
conifer forests of balsam-fir, pines, hemlock and Douglas fir. 

TECHNICAL DESCRIPTION. Pileus 5-12 (20) cm. bread, broadly 
convex with an inrolled margin, the dise depressed from the begin-
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ning or soon becoming so, broadly expanded in age, the margin 
arched or decurved and the dise more deeply depressed, viscid when 
moist , glabrous, margin soon tuberculate-sulcate , color "ochraceous 
t awny" to "clay-color" or nearly russet, sometimes paler sordid 
yellow, pellicle adn a te, dise often becoming areo late-cracked; fiesh 
hard and finn but becoming fragile in age, pallid to yellowish, thin, 
odor strongly amygdaline and becoming foetid, t aste acrid and then 
disagreeable; lamellae modera tel y close, narrowly adn a te to slightly 
adnexed, intervenose, some forked at the base, pallid or t inged 
creamy yellow, often beaded with drops of moisture, soon spotted 
dark sordid brown or darkening over ali in age, a few lamellulae 
present; stipe 4-10 cm. long, 1-3 cm. thick at apex, equal or en
larged somewhat below, soon hollow, surface pallid to creamy, un
polished and uneven, often staining dark rusty brown around t he 
base, hard and rigid at first but fragile in age. 

Spores white in mass, broadly ellipsoid to subglobose, coarsely 
verrucose, 7-9 X 6-7.5 p.; basidia four-spored, 38--42 X 9-10 p. ; 
pleurocystidia abundant but mostly buried in the hymenium, 38-
62 X 7-10 p. ; fusoid or submucronate from a narrowly clavate body, 
yellowish and homogeneous in KOH; cheilocystidia similar but 
smaller, not abundant; gill trama of enlarged cells with scattered 
lactifers which often t erminate as cyst idia in the hymenium; pileus 
trama with a very thick pellicle of gelatinous narrow {3-5 p.) 
hyphae, remainder of t is ue made up of sphaerocysts, lactifers and 
connective hyphae {G-520). 

Russula xerampelina var . elaeodes Bres., I conographia Mye. pl. 420. 
1929. 

Illustration: Reel 10, No. 68. 

GENERAL DiscussiON. This Russula can be identified qui te 
readily by t he odor which develops best as the specimens dry, the 
mild taste, the yellow spores, and the sordid yellowish stains which 
develop on t he bruised st ipe. The cap is typically dry and un
polished. I do not care to emphasize the use of color in identifying 
russulas because it is often very deceiving. The carpophores shown 
in our photograpl~ Jack the charactcristic purplish t inge along the 
margin of the cap. In some of the variants of this species the colors 
are a very bright red or purplish red. R. squalida Peck is most 
likely to be confused with R. xerampelina, but it is characteristic of 
hardwood forests, fruits early in the summer, and has a white stipe. 



RUSSULA 279 

The stipe of R . xerampelïna is often reddish. In the photograph 
the f!ower in the left background is the common twin f!ower, Lin
naea borealis var. americana (Forbes) Rehder. 

EmBILITY. Kauffman has listed R. xerampelina as suspected. 
According to most European and American investigators, aU mild 
russulas are edible. The important point to remember appears to 
be that the carpophores should be fresh and free from worms. 

HABIT, HABITAT, AND DISTRIBUTION. The typical variety occurs 
single to gregarious under canif ers or mixed canif er and aider stands. 
It is found throughout the United States in the late summer and 
fall. Variety elaeodes is not rare in the mountains of central Idaho. 

TECHNICAL DESCRIPTION. Pileus, 4-8 (10) cm. broad, broadly 
convex to nearly plane, the dise finally shallowly depressed and the 
margin arched, surface glabrous, viscid when wet but saon dry and 
unpolished to obscurely velvety, surface often somewhat tubercu
late-roughened, margin even or with very short tuberculate striae at 
times, pellicle separable only along the margin, color variable, olive
brown tinged with pale dull purple, dise becoming pale olivaceous at 
times and margin dull rosy olivaceous, sometimes olivaceous 
throughout; f!esh whitish but staining slightly brownish when eut, 
taste mild, odor not evident at first but becoming disagreeable in 
drying; lamellae subdistant, equal, usually forked near the stipe, 
whitish, saon pale cream-color; stipe 3-6 cm. long, 1.5-2 cm. thick, 
equal, spongy, pith staining brownish when eut, surface glabrous, 
white, unpolished, becoming sordid yellowish around the base where 
handled, sometimes finally more or less sordid cream colored over 
ali. 

Spores "light buff" in mass, 9-10 X 7-8 p., broadly ellipsoid, finely 
echinulate in mounts of iodine; basidia four -spored; 46-50 X 11-
13 p.; pleurocystidia scattered, 64-82 X 9-12 p., subcylindric to a 
tapered acute point; cheilocystidia similar but usually smaller, the 
apex often somewhat proliferated; gill trama containing sphaero
cysts; pile us trama with a cuticle of more or less entangled suberect 
hyphae 3-5 p. in dia. (forming a distinct turf), appearing hyaline 
and subgelatinous in KOH (G-521). 

Russula emetica var. gregaria K auffman, Agar. Mich. p. 152. 1918. 

Illustration: Reel 10, No. 69. 

GENERAL DrscussiON. This variety is typical of sphagnum bogs 
in September and October in Michigan and is often very abundant. 
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An area of sphagnum spotted by the bright red caps is a rather 
pretty sight. The pilei seldom project .above the moss. As they 
age they become paler and old caps are frequently nearly white 
though still rather firm and apparently in good condition. The 
quickly and sharply acrid taste is also a distinguishing feature. 
The length of the stipe varies with the depth of the moss, and it is 
not uncommon to find it 12 cm. long in deep beds. The typical 
variety is usually found around very rotten logs or stumps. 

EnmiLITY. Not recommended. As Kauffman pointed out, there 
are those who consider it edible if properly cooked. Sorne, however, 
will find that they cannot tolerate it. 

HABIT, HABITAT, AND DrsTRIDUTION. Scattered to gregarious in 
sphagnum bogs during the late summer and fall. Common in 
southern Michigan. 

TECHNICAL DESCRIPTION. Pileus (4) 6-10 (12) cm. broad, glab
rous, glutinous to viscid, pellicle entirely separable, bright rosy red 
when young, fading to white over all or only in blotches, margin 
becoming strongly tubercula te-stria te; fl.esh pinkish un der cuticle 
( cuticle en tir ely separable), white, very soft and fragile, thin, very 
sharply acrid, unchanging when bruised; lamellae close to sub
distant, adnate, moderately broad, a few forked, white, extremely 
fragile, slightly intervenose; stipe (4) 6-10 (12) cm. long, 1-2.5 cm. 
thick, equal, slightly ventricose or narrowed upward, white, soon 
hollow, very fragile, surface uneven and unpolished, unchanging if 
bruised. 

Spores white in mass, 7-9.5 (10) X 6.5-8 (8.4) p., broadly ellip
soid, strongly amyloid, echinulate, without readily distinguishable 
connecting ridges between the echinulations; basidia mostly four
spored, sordid yellowish in iodine; pleurocystidia abundant, 60-85 
X 9-12 p., subfusoid to narrowly mucronate, the tip often in the 
form of a small papilla, content highly refractive and granular as 
seen in KOH, yellowish in iodine; cheilocystidia similar to pleuro
cystidia or smaller; gill trama of infl.ated cells and lactifers; pileus 
trama with a pellicle of gelatinous narrow hyphae through which 
numerous nongelatinous pilocystidia with highly refractive granu
lar contents are distributed; fl.esh proper of sphaerocysts, infl.ated 
cells as found in gill trama, and sorne narrow connective hyphae, no 
clamp connections seen (8-20580). 
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Russula Murrillii Burlingham, Mycologia 5: 310. 1913. 

Murrill's Russula 

Illustration: Reel10, No. 70. 

GENERAL DiscussiON. This is one of the beautiful species of 
Russula, in contrast to others such as R. fo etens. However, it is 
not one which even a specialist in the gill fungi is likely to be able 
to recognize at sight. Dr. Singer, who identified the collection, 
pointed out that it was hardly different from R. punctata Kromb
holz and R. amethystina Quélet. Mr. Gruber noted that the taste 
of the material photographed was mild. Since I have no notes of 
my own on this species, the original description is quoted in the first 
paragraph and the microscopie details of the specimens photo
graphed are given in the second. 

EmBILITY. Very likely edible, but apparently not tested. 

HABIT, HABlTAT, AND DISTRIBUTION. Gregarious under mixed 
conifers and hardwoods. It apparently is rare but widely distri
buted in the western ·states. The collection photographed came 
from near Payette Lakes, Idaho. 

TECHNICAL DESCRIPTION. "Pileus convex, becoming plane then 
depressed, up to 5 cm. broad; surface violaceous or dar ker in the 
center or entirely darker, pruinose, becoming floccose-pruinose, 
evidently viscid wh en wet but soon dry; margin even; context white, 
thin, t aste not noted; lamellae ochroleucous wh en fresh, becoming 
deeper yellow, equal, venose connected, rarely forking next to the 
stipe, rounded at the outer end, narrowly adnate at the inner end, 
subdistant, rather broad; stipe chalk white, unchanging in drying, 
nearly equal, firm, stuffed, then tending to become hollow, glabrous; 
spores pale-yellow, echinulate, sorne globose but many ellipsoid, 
10 x 7 p.." 

Spores pale yellow in mass, 7.5-10.5 X 7.5-9 p., globose to very 
broadly ellipsoid, very finely verrucose-reticulate; basidia four
spored, 36-50 X 9- 12 p.; pleurocystidia scattered, 42-65 X 8-9 p., 

subfusoid, projecting only 10 to 20 p. beyond the basidia, hyaline, 
content only slightly granular; cheilocystidia similar to pleuro
cystidia, scattered; gill trama of interwoven short somewhat en
larged cells, no differentiated lactifers seen; pileus t rama of sphaero
cysts and connective hyphae; cuticle formed of a turf of filamentous 
proj ecting pilocystidia 30-60 X 4-6 p., clamp connections present at 
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the cross walls, hyaline throughout in KOH, subcuticular zone of 
compactly interwoven fil amentous hyphae 3-5 p. in dia. (G-P71). 

ASTEROPHORA S. F. Gray 

This genus, which is better known under the name Nyctalis, is 
characterized chiefly by its species being parasitic on the fruiting 
bodies of other mushrooms, and by the fact that the flesh of the 
pileus breaks dawn to form numerous thick-walled colored spores 
termed chlamydospores. The gills when present are thickish and 
often forked, characters which caused the genus to be placed near 
Cantharellus by sorne authors . 

Two species occur in North America. In A . lycoperdoides the 
chlamydospores are spiny and in A. parasitica they are smooth. 
Bath species are rare, but are such curious fungi that I could not re
sist the temptation to illustrate the only one we photographed. I 
have not encountered either species on the Pacifie Coast, but Kauff
man found A. lycoperdoides in the Olympie Mountains of Wash
ington. During seasons when Lactarii and Russulae fruit abun
dantly, one may expect to find bath species in the central , eastern or 
southeastern United States. 

Asterophora lycoperdoides S. F. Gray, Nat. Arr. Brit. Plants 1: 635. 
1821. 

Nyctalis asterophora Fries, Epier. Syst. Mye. p. 371. 1838. 
Nyctalis lycoperdoides Sehroeter, in Cohn, Krypt. Flora Sehles. p. 525. 

1889. 
Asterophora clavus Murrill, North Am. Flora 9: 166. 1910. 

Illustration: Reelll, No. 71. 

GENERAL DrscussiON. The host mushroom for this species is 
usually a Lactarius or Russula. That shawn in the photograph is 
very likely R. densifolia Secr. The very young buttons of the 
parasite look like small white puffballs, and a white mycelium 
usually can be seen around the area where the carpophores are 
developing. The stipes of the fruiting bodies finally elongate, but 
frequently the caps fail to develop gills and one would not suspect 
the fungus of being an agaric. Note the white-fibrillose appearance 
of young caps. As they age the flesh breaks dawn to form the 
chlamydospores and the cap is then powdery and brown. The 
brown color can be seen on the large cap in the background. In 
old caps the fl.esh is often completely reduced to a powdery brownish 
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mass of spores. These spores are the resting stage of the fungus. 
The host is often so blackened and decayed by the time the parasite 
has matured that it is unrecognizable. Both species of Asterophora 
have been cultured in the laboratory, see Thomson (1936), who has 
illustrated their spores and discussed their behavior. 

EnmiLITY. Not known. The species is rare, unattractive and 
seldom found in quantity. 

HABIT, HABITAT, AND DISTRIDUTION. Single to clustered on fruit
ing bodies of certain species of LactarilJS and Russula. Generally 
rare but during sorne seasons collected frequently on old caps of 
Russula densifolia. It is apparently widely distributed at !east 
throughout the N orthern Hemisphere. 

TECHNICAL DESCRIPTION. Pileus 1-3 cm. broad, globose with an 
inrolled margin at first, becoming broadly convex, surface dry, fib
rillose, white or whitish at first but soon more or less areolate, 
finally the fibrillose coating breaking away or adhering only in 
patches over the dise or remaining intact along the margin and re
vealing a dull brown powdery mass, in age the entire surface often 
covered by brown powder; flesh rather thick and white but soon 
breaking down to a brown powder, odor and taste farinaceous; 
lamellae when present adnate, distant, narrow, thick, sorne forked , 
pallid or pale grayish, edges obtuse; .stipe 2-3 {5) cm. long, 3-10 
mm. thick, stuffed to hollow, equal to clavate, surface unpolished 
and more or less mycelioid downward. 

Basidiospores 5-7 X 4 p., ellipsoid, smooth, (no spores present on 
material photographed) ; no basidia seen in revived material; 
cystidia not differentiated; pileus trama floccose, the hyphae form
ing numerous brown spiny spheric chlamydospores 11-18 p. in 
diameter, clamp connections present (S-18398). 

GOMPHID IUS Fries 

The somewhat waxy gills caused these fungi to be classified in the 
tribe Hygrophoreae of the Friesian system. They were distin
guished from species of Hygrophorus by their dark colored spores. 

Actually, they are most closely related to the boletes and in 
Singer's system are given the rank of a family, the Gomphidiaceae, 
and are arranged between the Boletaceae and the P axillaceae. The 
species are characterized by their fusiform dark colored spores, the 
very large often granular-incrusted pleurocystidia, thick, somewhat 
waxy, often distant and more or less decurrent gills, fleshy consis-
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tency, and centrally stipitate pileus. Most species have viscid pilei 
at least when young, and the stipe is often bright yellow at the base. 
A gelatinous partial veil is often present but if an annulus is formed 
it soon disappears. As a result of the presence of the gelatinous 
partial veil, the stipe in sorne is viscid. Sorne blacken when handled, 
and if dried become very dark over all. This makes it difficult to 
interpret the macroscopic characters of the dried fruiting bodies. 
The species are distinguished by spore size, presence or absence of 
pleurocystidia and whether these structures are thick- or thin-walled, 
color of pileus, gins and siipe, whether the pileus is viscid or dry, 
and to sorne extent stature and whether or not the gills are forked. 

These fungi appear to be rather strictly limited to habitats 
dominated by conifers, and they generally fruit during the late sum
mer or fall. They are infrequently collected in the central and 
eastern United States, but in the Rocky Mountains and on the Pa
cifie Coast they are often very abundant. In the latter region they 
are among the first mushrooms to fruit after the onset of the fall 
rains and can literally be collected by the bushel. Although sorne 
are known to be edible, most of the species by reason of their slimy
viscid pilei and somewhat watery fiesh do not appeal to the myco
phagist. A monograph of the North American species is being pre
pared by Singer for publication in volume ten of the North Ameri
can Flora. The only comprehensive treatment of the genus for 
North America has been that of Kauffman (1925). This is a 
descriptive key with notes on sorne species and descriptions of a 
few which were new. 

KEY 

I. Pileus dry, fibrillose, ochraceous .. Gomphidius tomentosus R. 11, No. 72 
I. Pileus viscid, pinkish red, ,base of stipe yellow 

Gomphidius subroseus R. 11, No. 73 

Gomphidius tomentosus Murrill, Mycologia 4: 307. 1912. 

The Tomentose Gomphidius 

Illustration: Reel 11, No. 72. 

GENERAL DiscusSION. The colors as shawn in the photograph 
are those of young to nearly mature carpophores. The veil, which 
in this species is fibrillose, is still visible on the young unexpanded 
fruiting body. In age the color of the cap becomes sordid purplish 
to vinaceous. G. tomentosus is readily recognized by its dry, fib-
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rillose to somewhat scaly pileus, fibrillose veil, and ochraceous to 
ochraceous orange colors. The commoner species of Gomphidius 
have viscid to glutinous pilei, see Reel 11, No. 73 and in addition 
may have viscid veils which cause the lower part of the stem to be 
glutinous. In northern and eastern United States and southern 
Canada a f.éw species occur having a stature similar to that of G. 
tomentosus, and are also similar in developing purplish to deep 
vinaceous colors in age. These can be distinguished by their viscid 
pilei at !east in the young stages. 

EmBILITY. Not known. It does not occur in sufficient quantity 
to warrant much consideration as an esculent, particularly since 
other very desirable edible species are usually abundant at the time 
it fruits. 

HABIT, HABITAT, AND DISTRIDUTION. Scattered to gregarious 
under conifers in mountainous regions of western United States. 
During sorne seasons it is encountered frequently but seldom in 
quantity, and during others it is rare. When it occurs in beds of 
deep moss the stipe is usuaily elongated although the pileus may 
hardly project out of the moss. When fruiting on open beds of 
conifer needles the stems are likely to be short and thick. I have 
noted that at elevations of 3500 to 5000 ft. in the Cascade and 
Olympie Mountains the short-stemmed form is the one usually en
countered, but in ail instances the moss carpet was either thin or 
lacking and hence the condition of the forest floor again may have 
been the deciding factor. 

TECHNICAL DESCRIPTION. Pileus 3-10 cm. broad, obtuse, convex 
or ovoid when young, in age plane or with an uplifted margin, sorne
times obtusely umbonate, surface dry, innately appressed-fibrillose 
over aU at first, (when water-soaked somewhat tacky as in Inocybe 
geophylla but no gelatinous layer present), in age the cuticle often 
broken up into appressed scales "or patches, dise sometimes rugulose 
or uneven, margin usually fringed at first with the remains of the 
fibrillose veil, color evenly " pale yellow-orange" to "light ochra
ceous buff" throughout, in age becoming "zinc orange" at least over 
the dise, sometimes in extreme age sordid purplish (colors yellowish 
to bright orange-yellow at first); flesh thin except in the dise, soft 
and rather pliant, "capucine buff" (yellowish) or cortex near "capu
cine orange", odor and taste not distinctive; lamellae usually un
equally decurrent, broad (up to 12 mm.) or in small caps remaining 
narrow, subdistant, 42-47 reach the stipe, 1-2 tiers of lamellulae, 
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often forked near the stipe or near margin of pileus and often 
wrinkled or intervenose, concolorous with pileus but soon clouded 
from the spores, edges even; stipe (3) 4-10 (18) cm. long, 1-3 cm. 
thick at apex, equal or tapered to the base, solid, rather soft, surface 
fibrillose from remains of the yellow ("light orange-yellow") veil, 
more or Jess glabrescent, with a quickly evanescent apical fibrillose 
zone from the broken veil, apex fibrillose-pruinose. 

Spores pale fuscous, 15-19 (21) X 6--7.5 p., narrowly ellipsoid to 
slightly inequilateral, pale fuscous, (in KOH very pale yellowish
fuscous); basidia 2-and 4-spored, 46--54 X 10-12 p.; pleurocystidia 
scattered to abundant, 90-200 X 14-18 p., usually subcylindric with 
rounded apices, sometimes somewhat flexuous, when revived in KOH 
the walls are seen to be somewhat thickened and the content clark 
reddish brown, when viewed fresh the walls either smooth or with an 
amorphous incrustation; cheilocystidia similar to pleurocystidia; gill 
trama homogeneous, interwoven, with a pale vinaceous loosely in
crusting pigment on the walls wh en revived in KOH; pileus trama 
homogeneous, floccose, the hyphae with pale vinaceous loosely in
crusting pigment (S-24039). 

Gomphidius subroseus Kauffman, Mycologia 17: 120. 1925. 

Illustration: Reelll, No. 73. 

GENERAL DiscussiON. This is one of the most beautiful species 
in the genus. The bright reddish colors of the cap and the yellow 
of the base of the stipe distinguish it in the field from other Gom
phidii with similar gelatinous universal veils. The veil can be seen 
intact on the cap at the left and the annulus-like remains can be 
seen on the cap in the foreground showing the gills. The drops of 
gluten can also be seen along the edges of sorne caps. Although the 
spores are clark they never completely obscure the pallid ground 
color of the gills. 

EmBILITY. Edible and choice, but remove the pellicle. It is a 
favorite with many collectors in Oregon. 

HABIT, HABITAT, AND DISTRIDUTION. Scattered to gregarious on 
moss in open places under conifers, particularly in Douglas fir
hemlock forests. It is known throughout the Rocky Mountain 
region as well as along our west coast. It regularly fruits in 
greatest abundance two to three weeks before the main mushroom 
crop appears. In fact, I have come to use its appearance along 
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with that of certain other mushrooms as a means of gauging the pro
gress of the season. 

TECHNICAL DESCRIPTION. Pileus 3-6 (10) cm. broad, broadly 
convex with an inrolled margin, expanding to nearly plane, obtuse, 
or with an arched margin and very broadly depressed dise, surface 
covered by a thick glutinous pellicle, in dry weather merely viscid 
and pellicle separable, color bright to dull pinkish red (" coral red," 
" salmon color ", " ocher red ", "testaceous," or " vinaceous pink"), 
usually becoming more sordid in age but blackening only slightly; 
fi.esh thick in dise, thin elsewhere, white or tinged vinaceous, odor 
and tas te not distinctive; lamellae decurrent, close to subdistant, 
attenuated at either end, 5-8 mm. broad in the middle, whitish to 
pallid but finally sordid grayish from the spores ("pale smoke gray" 
to "pale mouse gray"), sorne forked near cap margin, thickish, edges 
entire; stipe 3-6 (10) cm. long, 6-12 (18) mm. thick, subequal or 
tapered downward, solid, base or lower half "lemon-yellow" to 
"citron-yellow" inside and out, upper part whitish, when fresh 
covered by a hyaline glutinous veil, finally becoming dry and ap
pearing as if varnished in patches, somewhat white-fioccose beneath 
the gluten, darkening only slightly in age or when properly dried. 

Spores sooty brown in mass, 14-17 X 5-6.5 IL• sordid yellowish to 
grayish un der the microscope, smooth, subfusiform-elliptic; ba si dia 
four-spored, 48-56 X 10-12 l'; pleurocystidia 76-130 X 9-18 ~'• 
abundant, cylindric to somewhat ventricose, hyaline in KOH but 
with resinous incrustations, thin-walled; cheilocystidia similar but 
usually shorter; gill trama subparallel, subhymenium of compactly 
interwoven narrow hyphae; pileus trama of interwoven hyphae 
beneath a thick gelatinous pellicle (S-19463). 

HYGROPHORUS Fries 

This genus, like Cortinarius, is difficult to define in such a way 
that beginners cao readily indentify it. This is because the most 
important character, the waxy nature and appearance of the hy
menium, is not easy to recognize. Briefly, the fungi grouped in 
Hygrophorus have white spore deposits, are centrally stipitate, have 
fieshy stems and waxy gills. In the Friesian system the latter 
char acter was relied upon to distinguish the g·enus from Tricholoma, 
Clitocybe, Armillaria, Collybia and Mycena. As in Cortinarius, 
however, a little field experience soon enables a discerning collector 
to recognize at sight ninety percent of the species of Hygrophorus as 
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belonging in that genus. The gills are characterized by a slight 
luster and usually are very clean in appearance. The test for 
waxiness is made by rubbing a piece of the hymenium between one's 
fingers. However, other agarics are known to possess the same 
character, and Laccaria /,accata and related species are almost cer
tain to be misidentified as Hygrophori. Ali known Hygrophori 
have smooth spores whereas those of most species of Laccaria are 
echinulate. 

The genus Hygrophorus is generally divided into three groups 
which are regarded as genera by sorne authors. Smith & Hesler 
recognized four groups, one characterized by amyloid spores. In 
the other three the spores are not amy laid and are further character
ized as follows: Ali species of Limacium have divergent gill trama. 
Those belonging in Camarophyllus have very intricately interwoven 
gill trama, and in Hygrocybe the gill trama is parallel. As can be 
readily seen, a microscopie examination is required to place a species 
in the proper subgenus. At times it is difficult ta distinguish 
between Camarophyllus and Hygrocybe even with a microscope. 
In general the species of Limacium are most likely to be confused 
with Armillaria, Clitocybe or Tricholoma. They may entirely lack 
a veil or have fairly well-formed rings, and a number are charac
terized by viscid to gelatinous veils which cause bath the pileus and 
stipe to be very slimy. The colors are often bright and attractive 
and are important in the recognition of the various species. Fungi 
belonging in Camarophyllus usually have decurrent gills, dull colors 
and their size ranges from medium to small. In Hygrocybe the 
colors are typically very bright and most of the species have rela
tively slender stipes as weil as adnate to adnexed gills. Sorne have 
very slimy or viscid stems but in these, in contrast to the species of 
Limacium with viscid stipes, the viscidity is not caused by a veil 
but rather by slender innate gelatinous hyphae which proj ect out 
from the surface of the stipe over its entire length. 

The genus is a large one and is widely distributed throughout the 
United States and Canada. About one hundred and forty species 
are known from North America (see Smith & Hesler, 1939 & 1942). 
They are found in meadows or in the forest and are typically terres
trial. They fruit during the summer or fall, or occasionally in the 
spring. Sorne habitually fruit very late in the season, usually after 
the first severe frosts. They appear to be equally abundant under 
hardwoods or conifers, but a different series of species is characteris
tic of each type of forest. Sorne, such as H. eburneus, occur ahun-
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dantly in bath types. During the hot summer months a number of 
species are very common in and along the edges of sphagnum bogs. 
H. laetus and H. Cantharellus are examples. Most of the species 
are considered edible. I have illustrated H. conicus, the one species 
with a bad reputation. A number, however, are not edible for 
reasons of consistency or flavor, and I advise collectors against try
ing just any Hygrophorus they happen to find without first mak.ing 
sure of its identity and reputation as an esculent. When dealing 
with this genus there is always the possibility that one's generic 
identification is incorrect. 

KEY 

I. Fruiting body with yellow granules or drop-like spots over apex of stipe 
and usually also on cap ....... . Hygrophorus chrysodon R . 11, No. 75 

I. Not as ab ove 
A. Stipe 8-15 (20) mm. in diameter 

1. Pileus typically fuscous 
Hygrophorus camarophyllus R . 11, No. 76 

1. Pileus near tawny or cinnamon brown 
Hygrophorus bakeremis R . 11, No. 74 

A. Stipe typically thinner than 8 mm. 
1. Pileus conie, readily blackening when bruised 

Hygrophorus conicus R. 11, No. 77 
1. Not as above 

a. Pileus moist, bright red to yellow 
Hygrophorus miniatus var. typicus R. 12, No. 78 

a. Pileus slimy viscid, green but quickly fading to yellow or 
pinkish orange ...... . Hygrophorus psittacinus R. 12, No. 79 

Hygrophorus bakerensis Smith & Hesler, Lloydia 5: 88. 1942. 

Illustration: Reelll, No. 74. 

GENERAL DISCUSSION. There are two species with the appearance 
of this one. H. variicolor Murrill is the other. It grows in the same 
habitats as H. bakerensis, and seems to be more abundant during 
seasons or times when the latter is not fruiting. It is distinguished 
by the presence of a slimy universal veil which at first entirely en
velops the buttons and when broken leaves a slimy coating over the 
lower part of the stipe. It is almost impossible to distinguish be
tween old fruiting bodies of these two since the gluten is soon washed 
away in rainy weather and saon dries up if the weather is clear. 
This sort of parallelism is also known between other species of 
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Hygrophorus. H. albidus and H . eburneus are both pure white fungi 
with divergent gill trama, but the former has no veil whereas in the 
latter it is very well developed and slimy. 

EnœiLITY. Edible. Mr. Gruber reports it as very good. He 
tested material from the collection photographed. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious and 
very common at times in the fall under conifers at elevations of 
1000 ft. to 4000 ft. in the Cascade Mountains of Washington and 
Oregon and in the Olympie National Park. 

TECHNICAL DEsCRIPTION. Pileus 4-15 cm. broad, obtuse when 
young, the margin incurved and cottony, in age becoming plane or 
nearly so, the margin sometimes elevated, surface glutinous when 
wet, merely viscid in age, appressed fibrillose beneath the gluten, 
margin whitish, dise "Sudan brown" shading to "tawny olive", 
sometimes " amber brown " shading to " cinnamon buff " toward 
the whitish margin (dise sorne shade of yellow-brown to rusty 
brown, paler toward the margin) ; fiesh thick (1 cm. near the stipe), 
tapering evenly to the margin , white, firm, unchanging when eut 
or bruised, taste perfectly mild, odor heavy but fragrant and very 
characteristic even though faint, reminding one of almonds; lamellae 
close to subdistant, 56--88 reach the stipe, 2-3 tiers of lamellulae, 
decurrent or soon becoming so, narrow but becoming broad in large 
caps (8-12 mm.), creamy white, unchanging, edges even; stipe (4) 
7-14 cm. long, 8-25 mm. thick at the apex, equal or narrowed dawn
ward, solid, firm, white throughout, surface dry, cottony-pruinose 
at apex when young, merely unpolished over all in age, not staining 
when bruised, in moist weather often beaded with hyaline drops of 
liquid. 

Spores 7-9 X 5-5.5 p., ellipsoid to somewhat drop-shaped, smooth, 
hyaline, not amyloid; basidia four-spored, narrowly clava te, fiexu
ous, 46--52 X 6--7 p.; pleurocystidia and cheilocystidia none; gill 
trama of narrow (3-6 p.) divergent hyphae; pileus trama homogene
ous beneath a gelatinous pellicle of fiexuous interwoven hyphae 3--6 p. 
in dia., clamp connections present; gill and pileus trama not amy
laid (G-746). 

Hygi-ophorus chrysodon Fries, Epier. Syst. Mye. p. 320. 1836. 

The Golden-toothed Hygrophorus 

Agaricus chrysodon Fries, Syst. Mye. 1: 32-. 1821. 
Limacium chrysodon Schroeter, in Cohn, Krypt. FI. Schles. p. 531. 1889. 
Hygrophorus mugnaius Murrill, North Am. Flora 9 : 391. 1916. 
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Illustration: Reel 11, No. 75. 

GENERAL DiscussiON. The important character of this species 
is the presence of yellow granules over the young pileus and over 
the apex of the stipe. Note the button in the foreground and the 
apices of the stipes of the turned up fruiting bodies just back of it. 
The photograph was taken in the Waha mountains near Lewiston, 
Idaho. The weather had been dry for sorne time, and this accounts 
for the fibrillose appearance of the pilei. Under ordinary condi
tions, the fibrils are not so conspicuous, and they are covered by a 
thin viscid pellicle. In dry weather the stipe is likely to be 
minutely white-floccose downward as is shawn in the photograph, 
though ordinarily it is viscid at least near the base. H. chrysodon 
can be readily distinguished from ail other agarics by its terrestrial 
habitat and bright yellow granules near the apex of the stipe. 

EDmiLITY. I have not tried this fungus, but it is generally re
ported as excellent. Those who live in the mountains of the western 
United States should list it as one of the species to be looked for in 
their conifer forests. 

HABIT, HABITAT, AND DISTRIBUTION. Single to gregarious on 
humus under conifers. In the central and eastern United States it 
occurs late in the fall. In mountainous regions it may be found in 
the wake of the retreating snow throughout the summer season. 
Along our west coast at law elevations I have collected it as early 
as July 6 in Washington and also abundantly in southern Oregon 
late in November. I have never thought of it as a rare species as 
far as the western United States is concerned. In Canada it is ap
parently collected by most investigators but is not regarded as 
common. 

TECHNICAL DESCRIPTION. Pileus 3-8 cm. broad, obtuse to convex, 
becoming expanded, subumbonate or remaining obtuse, viscid when 
moist, shining when dry, white and unicolorous except for superficial 
numerous golden yellow (" apricot yellow ") floccose granules on 
the margin or over all at first, margin at first involute and white 
floccose-tomentose; flesh white, rather thick, soft, odor and taste 
not distinctive; lamellae decurrent, distant, white or with yellow 
powder on the edges, intervenose, modera tel y broad; stipe 3-8 cm. 
long, 6-12 (18) mm. thick, equal, viscid, stuffed, white but decor
ated at !east near the apex by yellow floccules which may form an 
imperfect zone or ring. 
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Spores white in mass, not amyloid, 8--10 X 4-5 p., ellipsoid, smooth; 
basidia four-spored; pleurocystidia and cheilocystidia not differen
tiated; gill trama of divergent hyphae; pileus trama homogeneous 
beneath a gelatinous pellicle (G-525) . 

Hygrophorus camarophyllus (Fries) Dumée, Grandj ean et Maire, 
Bull. Soc. Mye. Fr. 28: 292. 1912. 

Agaricus camarophyUus Fries, Syst. Mye. 1: 99. 1821. 
Hygrophorus caprinus Fries, Epier. Syst. Mye. p. 326. 1836. 
CamarophyUus caprinus Karsten, Hattsvamp. p. 224. 1879. 
Limacium caprinum Singer, Ann. Mye. 34: 327. 1936. 
Hygrophorus Burnhami Peek, Bull. N. Y. State Mus. 116: 56. 1907. 
Camarophyllus Burnhami Murrill, North Am. Flora 9: 389. 1916. 

Illustration: Reel 11, No. 76. 

GENERAL DrscussroN1 Because of its dark colored cap this 
fungus is difficult to find when growing on humus, but it is readily 
noticed when it fruits in the thick carpets of moss which often cover 
the forest fl.oor under conifers. Another species, H. calophyUus, is 
similar in many respects, but its gills soon become fl.ushed with pink 
instead of gray and its cap is more viscid. The dry, usually gray 
stipe, dark colored cap, and pale gills at first are the field characters 
by which H . camarophyUus is known. When growing in deep moss 
the stipes may be very pale, but one can usually find sorne fruiting 
bodies in the vicinity which are typical. One form of H. camaro
phyllus has a distinctly bluish gray cap, but according to my experi
ence is very rare. This species is perhaps best known under the 
name H. caprinus. However, if one adheres strictly to the principle 
of basing agaric nomenclature on the Systema Mycologicum of 
Fries, it is necessary to use the epithet camarophyllus. 

Those who find it difficult to differentiate between Hygrophorus 
and such genera as Tricholoma, Clitocybe and Collybia should be 
very careful when collecting H. camarophyllus since t hey might 
possibly confuse it with sorne of the species in those genera which 
also have dark colored pilei and pale gills. Clitocybe avellaneialba 
and C. atrialba both have decurrent pale gills and very dark pilei. 
The former has a thin pliant pileus in contrast to the fragile fiesh 
of the Hygrophorus, and the latter has amyloid spores. 

EDIBILITY. Konrad and Maublanc report it as very good. It has 
not received much attention in North America, but in the Olympie 
Mountains, the Coast Range, the Cascade Mountains and very 
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likely farther south as well, it is often very abundant and should 
be considered seriously as an es culent. However, in these areas it is 
very soon riddled by insect larvae. 

HABIT, HABITAT, AND DISTRIBUTION. Single, gregarious or sub
cespitose on humus under conifers in western and northern United 
States. Its distribution in Canada should be extensive but I have 
seen material only from Ontario. It is typically a late fall species. 
In the Olympics where it has been collected most abundantly, it 
was among the last to appear. 

TECHNICAL DESCRIPTION. Pileus 4-7 ,(13) cm. broad, obtuse, 
broadly convex or turbinate, expanding to plane or umbonate, sorne
times depressed around the umbo, surface slightly viscid at first but 
soon dry, evenly "fuscous" (dark grayish brown) over aU or vir
gate with lighter and darker streaks, appearing glabrous under a 
lens, margin downy-pubescent to pruinose at first, fiesh thick, white, 
fragile, taste mild, odor very slight and reminding one of coal tar 
(Ontario specimens) or lacking (Washington and Oregon material); 
lamellae whitish or faintly tinged cinereous, adnate, becoming short
decurrent, close to subdistant, moderately broad, thin; stipe (3) 4-
8 (13) cm. long, 1-2 cm. thick, equal or tapering downward, solid, 
fiesh white or tinged cinereous, surface whitish to cinereous, dry over 
all, appressed silky or toward the apex faintly pruinose, the base 
practically glabrous. 

Spores 7-9 X 4-5 p., subellipsoid to drop-shaped, smooth, hyaline, 
not amyloid; basidia four-spored, fiexuous, narrowly clavate, 44-
50 X 7-8 p.; pleurocystidia and cheilocystidia none; gill trama of 
hyaline divergent hyphae; pileus trama homogeneous beneath a 
cuticle of hyphae with dull smoky brown contents and measuring 6-
10 p. in dia., appearing scarcely gelatinous in KOH and bearing 
clamp connections, trama proper of hyaline hyphae compactly inter
woven and of about the same diameter as those of the cuticle 
(G-683). 

Hygrophorus conicus Fries, Epier. Syst. Mye. p. 331. 1838. 

The Conie Hygrophorus 

Agaricus conicus Fries, Syst. Mye. 1: 103. 1821. 
Hydrocybe conica Karsten, Hattsvamp. p. 236. 1879. 
Godfrinia conica R. Maire, Bull. Soc. Mye. Fr. 18 '(supp.) p. 117. 1902. 
Hygrocybe conica Fayod, Ann. Sei. Nat. 7 ser., 9: 309. 1889. 

Illustration: Reel 11, No. 77. 
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GENERAL DrscussiON. The specimens photographed are typical 
in that they are intermediate between the large and slender forms 
of the species. The coloration is also that usually encountered but 
clark red or pale orange to yellow caps are not uncommon. The 
blackening of all parts is a characteristic by which the fungus can 
be readily spotted in the field and at times one finds carpophores 
which are entirely clark gray. There are a number of species which 
very closely resemble H. conicus but if one adheres to the fi eld 
character given above they can be readily excluded. In fruiting 
bodies which have lost all trace of their original color, the shape of 
the pileus will give the collector a clue to the identity of the collec
t ion. H . nigrescens, another species which blackens, is not known 
to occur in North America. Its cap is said to be white at first. 

EomiLITY. Konrad & Mau blanc state that they tried it and found 
it to be edible when cooked. Four deaths in China however, were 
attributed to poisoning from it. I have not tried it . More than 
likely severa! strains of the species exist, and though sorne are edible 
sorne may not be. It should be regarded as dangerous. 

HABIT, HABITAT, AND DISTRIBUTION. Single to gregarious on 
humus or soil throughout Nor th America during the summer and 
fall seasons. It is one of our commonest rnushrooms, and is not 
limited asto habitat. It occurs in pastures, old fields, brushy places, 
deep woods on humus, in bogs, and along trails or roadsides. 

TECHNICAL DESCRIPTION. Pileus (2) 3-7 (9) cm. broad, not ex
panding, surface slightly viscid when moist, occasionally with a thin 
glutinous covering after heavy rains, soon dry, glabrous or some
what virgate in age and sometimes becoming fibrillose-subscaly 
from the lacerated surface, rnargin frequently incised or lobed, 
sometimes rimose, color variable, usually reddish or scarlet to fiery 
orange around the dise and paler orange toward the margin, often 
with a distinct olive tint and occasionally bright yellow until late 
maturity, gradually becoming olive-gray to black in aging, quickly 
becoming black wh en bruised or broken; fiesh thin and very fragile, 
concolorous with the surface and blackening like it, odor and taste 
not distinctive; lamellae nearly free, close, broad, ventricose (1-2 
cm. in large caps), nearly white at first, becoming grayish olivace
ous, pale yellowish orange or olive-yellow (" orange buff" "sulphur 
yellow" "olive-ocher "), black when bruised or in age, edges undu
lated to serrate or eroded; stipe (2) 6-11 (18) cm. long, 5-10 (15) 
mm. thick, equal, strict, hollow, moist to dry but not viscid, very 
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fragile, splitting readily, glabrous or with appressed fibrils, often 
longitudinally striate and twisted, base whitish, remainder dark red, 
orange, yellow or sordid olive-yellow, becoming black in age or 
where bruised. 

Spores 9-11 X (5) 5.5-6.5 p., smooth, not amyloid, subellipsoid 
(often irregular in shape); basidia (30) 34-39 X (6) 9-11 p., two
spored; cheilocystidia and pleurocystidia none; gill trama parallel, 
with large lactifers intermingled, yellowish to hyaline in iodine; 
pileus trama homogeneous, pellicle formed by a thin poorly organ
ized layer of gelatinous hyphae (S-24264). 

Hygrophorus miniatus var. typicus Smith & Hesler, Lloydia 5: 28: 
1942. 

Hygrophorus miniatus Fries, Epier. Syst. Mye. p. 330. 1838. 
Hydrocybe miniata P. Karsten, Hattsvamp. 32: 234. 1879. 
Hygrophorus congelatus Peck, Ann. Rep. N. Y. State C!!!b. 23: 114. 1872. 
Hygrophorus constans Murrill, Mycologia 4: 217. 1912. 
Hydrocybe constans Murrill, Mycologia 4: 208. 1912. 

Illustration: Reel 12, No. 78. 

GENERAL DiscussiON. This is a bright colored little fungus which 
is very easy to recognize in the field once you have become ac
quainted with it, but nevertheless it is a species with few constant 
characters. The gills, of course, are waxy and so the plant is a 
Hygrophorus, but many amateurs will have difliculty recognizing 
the genus. The colors are also characteristic-but they change 
markedly and it is not at ali uncommon to find yellow carpophores 
as weil as those with brilliant red coloration. When fresh and moist 
the cap appears glabrous. The scurfiness begins to show only as 
the colors fade, so although the character is very important, it may 
not be present on perfectly fresh specimens-the kind the novice is 
always instructed to use. The specimens in the photograph show 
the colors one is most likely to find in the field, i.e., they are some
what faded. My advice to any one interested in learning to know 
the species is to study the photograph carefully and then try to find 
a fungus like the one shown. H. Cantharellus, H. miniatus var. 
sphagnophilus, and H. miniatus var. firmus are somewhat similar 
plants. H. Cantharellus has distinctly decurrent gills. H. miniatus 
var. sphagnophilus grows in very wet sphagnum usually near or on 
the floating mat near bog lakes, and it is a rouch darker red. H. 
miniatus var. firmus is a large variety with rather firm flesh. 
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EnrniLITY. Edible. 

HABIT, HABITAT, AND DISTRIBUTION. Subcespitose to gregarious 
or scattered on rich humus, very rotten logs, or muck soil in bogs 
and swamps. It is common during the summer and fall but is sel
dom found in great abundance. It is likely to be found anywhere 
in the United States where conditions favor the fruiting of fleshy 
fungi. 

TECHNICAL DESCRIPTION. Pileus (1) 2-4 cm. broad, broadly con
vex with an incurved margin when young, remaining broadly convex 
in age or becoming plane, the dise often depressed or slightly um
bilicate, brilliant scarlet when moist and then appearing glabrous, 
almost hygrophanous, fading to orange or even pale yellow and then 
the surface appearing minutely fibrillose-scurfy, appearing matted
fibrillose when viewed under a lens, not translucent-striate when 
moist or occasionally very slightly so along the thin, expanded, 
moist margin, occasionally slightly rimose in age or when dried; 
flesh thin, brittle, waxy, concolorous with or paler than the surface, 
varying from scarlet to orange or pale yellow, taste mild or slightly 
earthy, odor not distinctive, no color changes evident on bruised 
portions; lamellae close to subdistant (28--34 reach the stipe, 1-2 
tiers of shorter individuals), broad (5-9 mm.), becoming ventricose, 
bluntly adnate but becoming broadly adnexed, almost concolorous 
with the pileus but fading sooner to orange or yellow, the edges 
eroded at times; stipe 3-5 cm. long, 3-4 mm. thick, rather narrow 
for the width of the pileus, equal, stuffed with a' yellow pith, the 
cortex orange, surface glabrous or in faded specimens faintly fibril
lose, concolorous with the pileus and fading slowly, bence usually 
more reddish than the faded pilei. 

Spores 7-9 X 4-5 p., ellipsoid (a few apparently abnormal spores 
shaped + like corn kernels found in one mount), smooth, not amy
laid; basidia 32-46 X 5-7 p., four-spored; pleuro- and cheilocystidia 
not differentiated; gill trama subparallel, the hyphae with long 
cylindric cells; pileus trama homogeneous, the cuticular hyphae not 
appreciably narrower, bearing clamp connections (G-691). 

Hygrophorus psittacinus Fries, Epier. Syst. Mye. p. 332. 1838. 

Agaricus psittacinus Fries, Syst. Mye. 1: 102. 1821. 
Hydrocybe psittacina Karsten, Hattsvamp. p. 237. 1879. 

Illustration: Reel 12, No. 79. 
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GENERAL DiscussiON. This is a curious fungus and one which 
always intrigues the collector. Olive-green mushrooms are rare in 
the first place, and secondly the collector usually is surprised when 
he finds that holding on to his specimen is almost as difficult as 
holding an eel. Both the stipe and cap are so slimy that the carpo
phores readily slip from one's grasp. As if this were not enough , 
when the collector reaches home and unwraps his find to show his 
friends the peculiar green fungus, ali he bas in the package is a 
pinkish to orange-capped agaric with perhaps just a tinge of green 
around the cap-margin and at the apex -of the stipe. At this point 
he will be ready to believe in gremlins. When the carpophores are 
very young, they are dark olive to parrot green or even blackish 
green. Note the button in the foreground in our photograph. The 
colors gradually become a paler green and then fade quite rapidly 
to pinkish or yellow. Here again one can see the necessity for col
lecting ali stages. There are a number of species which are bright
colored that have glutinous pilei and stipes but if one obtains both 
old and young material he can be sure of his identification by the 
color change. H. laetus, a somewhat similar species bas decurrent 
gills. 

EmBILITY. Undesirable. It is such a slimy and thin-fieshed 
fungus that, like H. laetus, it cannat be considered as an esculent. 

HABIT, HABITAT, AND DISTRIDUTION. Single to gregarious on soil 
or humus throughout the United States and Canada during the sum
mer and fall, not common but frequently collected. It usually grows 
on grassy ground or in pastures and open woods but also can be 
found in the dense forests. In Calif-ornia it bas been found in dense 
stands of second growth redwood. 

TECHNICAL DESCRIPTION. Pileus 1-3.5 cm. broad, conie to cam
panulate or finally convex to plane, sometimes remaining umbonate, 
glutinous or at !east very viscid when moist, appearing as if var
nished when dry, translucent striate at first, opaque when faded, 
color blackish green to parrot green when young and fresh, soon 
fading or changing color to rufous, tawny, pinkish fiesh-color or 
sordid yellowish, usually drying bright pale incarnate or orange
pinkish; fiesh thin, concolorous with the surface more or Jess, fragile 
(but sometimes tenacious because of the thick pellicle), odor and 
taste not distinctive; lamellae adnate, narrow to broad or at times 
subventricose, subdistant, greenish at first, saon reddish or yellow 
(" cadmium-yellow" to "light cadmium"), edges even; stipe (2) 
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3-7 cm. long, 2-5 mm. thick, equal, hollow, somewhat pliant, sur
face even or undulated, somewhat translucent, green above or when 
real young greenish over ali, soon changing to yellow or orange, in 
age pinkish like the pileus, very slimy-viscid throughout its entire 
length. 

Spores 6.5-8 X 4-5 p., subellipsoid, hyaline, smooth, not amyloid; 
basidia four-spored, 36--42 X 6-7 p.; cheilocystidia and pleuro
cystidia not differentiated; gill trama of subparallel hyphae, yellow
ish in iodine; pileus trama homogeneous beneath a thick gelatinous 
pellicle, ali parts yellowish in iodine, no clamp connections seen 
(G-1035). 

LENTINUS Fries 

The fungi belonging to this genus have tough to somewhat leath
ery fruiting bodies which revive when moistened. The spore deposit 
is white. The stipe is eccentric, lateral, or absent and the gills are 
thin, membranous, and serrate to lacerate or dentate on the edges at 
maturity. In the closely related genus Panus of the Friesian sys
tem the gills have entire edges and consequently these species can 
be easily distinguished in the field. In the system of classification 
proposed by Singer those species of Lentinus characterized by 
amyloid spores are placed in the genus Lentinellus Karsten. The 
fungi belonging to both Panus and Lentinus are typically lignicol
ous. Their fruiting bodies are typically tough or leathery and this 
character is correlated with their ability to revive when moistened. 
Consequently one soon learns that it is actually not necessary to 
dry a collection, and then test it to see if it will revive, before mak
ing a generic determination. 

The number of species of Lentinus known in North America is 
small; Kauffman recognized only seven from Michigan. Lentinus 
lepideus, the only one illustrated here, is of sorne importance since 
it causes the decay of timbers and other products made from the 
wood of conifers. Those who use the North American Flora should 
remember that Murrill used the name Lentinus for the fungi usually 
placed in Panus. 

Lentinus lepideus Fries, Epier. Syst. Mye. p. 390. 1838. 

The Scaly Lentinus 

Agaricus lepideus Fries, Syst. Mye. 1: 176. 1821. 
Lentinus squamosus Quélet, FI. Mye. Fr. p. 328. 1888. 
Lentodium squamosum Murrill, Myeologia 3: 27. 1911. 
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Lentinus odorus Quélet, FI. Mye. Fr. p. 327. 1888. 
Agaricus jugis Fries, Syst. Mye. 1: 177. 1821. 
Lentinus jugis Fries, Epier. Syst. Mye. p. 393. 1838. 

Illustration: Reel 12, No. 80. 
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GENERAL DiscussiON. This species is so variable that almost 
anything one might say about it would be subject to so much quali
fication that the reader would immediately doubt the value of the 
statement. The photograph is of typical material. Although such 
characters as the presence of a veil, and whether or not it leaves an 
annulus, the presence or absence of scales on the pileus, and the 
gill attachment are all extremely variable, the general appearance 
as illustrated in the photograph is not, and by this one can nearly 
always recognize the species regardless of whether the caps are 
young, soft and rapidly developing, or old, hard, and weathered. 
The dentate to serrate gills which soon become transversely lacer
ated will distinguish this species at once from such agarics as Armil
laria corticata. 

EmBILITY. The chief drawback to this fungus is that the flesh 
soon becomes tough and hard and the flavor not very pleasing. 
Mcllvaine, (1900: 230), states of it : "When young it makes a good 
dish, and when old can be used to advantage in soups." He aJlSo 
mentioned that it dries well. Severa! of my acquaintances have 
tried this fungus and all have been very emphatic in their disap
proval of it. Very young fresh buttons have been used as well as 
older material but with no improvement in either taste or texture. 
However, those who live in the timber belt of our Rocky Mountains 
will find this fungus abundantly and sorne may be tempted to try 
it. For the people of this region I list it as worth trying, although 
sorne experimenting may be necessary before a satisfactory dish is 
obtained. 

HABIT, HABITAT, AND DISTRIBUTION. Common. Single to gre
garious or subcespitose on conifer logs, stumps, timbers or railroad 
ties. It is generally found on conifers, but is also known from oak. 
It is found throughout the United States, and fruits throughout the 
year depending on the weather. In Michigan it is most abundant 
during May and June. In the Rocky Mountains it is either a spring 
or a summer species depending on the elevation. Kauffman re
cords it as late as October in Michigan and farther south, as in Cali
fornia, it is to be expected during the winter. 
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TECHNICAL DESCRIPTION. Pileus (5) 7- 20 (30) cm. broad, con
vex becoming broadly convex to nearly plane or somewhat irregular 
in age, surface dry, dise at first with small appressed spotlike to sub
triangular scales caused by patches of dull tawny-brown tomentum, 
remainder of surface whitish, saon becoming lacerate-scaly more or 
Jess over ali, or more or less areolate, the scales largest around or 
on the dise, margin long remaining incurved and sterile for severa! 
millimeters; flesh very thick (1-2 cm.), white, fleshy-tough, drying 
hard (caps often drying in situ and becoming woody), odor faintly 
fragrant to unpleasant, taste pleasant but not distinctive or becom
ing disagreeable, no rapid color changes noted but over night chang
ing to reddish on the stipe; lamellae close to crowded, 150-180 
reach the stipe, many lamellulae, broad (up to 2 cm.), adnexed, 
becoming adnate and with long decurrent lines that often anas
tomose or are irregular, often becoming truly decurrent, thin, white 
but sordid yellowish in age, slowly staining yellowish if bruised, ser
rate; stipe short and thick, hard, flared at the apex and tapered to 
a pseudorhiza, 4-8 (10) cm. long, 1-5 cm. thick, solid, white or in 
age reddish brown at least toward the base, surface only slightly 
lacerate-scaly, a membranous veil usually present in young carpo
phores but all traces of it frequently lost by maturity. 

Spores white to very pale creamy in mass, subcylindric, 9-12 X 
4-5 p., not amyloid, smooth; basidia 2S-33 X 5.5-7 p., four-spored; 
pleurocystidia 2S-38 X 3-4 p. flexuous to cylindric, abundant, im
bedded; cheilocystidia scattered, becoming filamentous and up to 
60 X 5 p.; gill trama interwoven in the center, subparallel along the 
sides, subhymenium very thin and not distinctive; pileus trama 
homogeneous, the cuticle differentiated only as a compactly inter
woven rather thick layer of narrow (2.5-3.5 p.) hyphae, the hyphae 
of the flesh proper 4-5 p. in dia., hyphae of both gill and cap trama 
flexuous and with slightly thickened walls, clamp connections 
abundant (S-21394). 

MARASMIUS Fries 

White spored gill-fungi with central stipes, entire gills, tough 
flesh, borny to subfleshy stems and no veils are placed in Marasmius. 
The fruiting bodies of these species are among the first mushrooms 
to " appear " after a rain because they revive quickly when 
moistened and are then readily seen. They are inconspicuous when 
dried and shriveled and of course easily overlooked. It is not 
known just how many times a fruiting body can be dried and re-
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vived and continue to produce spores. They become flabby and 
decay in age just as the fruiting bodies of truly fleshy species in 
other genera. However, the number of times they can dry and 
revive before reaching maturity is undoubtedly fairly high. The 
point to be emphasized is that the carpophores eventually do ma
ture and decay. 

The genus intergrades with or may be confused with Collybia, 
Omphalina and Mycena. Between Collybia and Marasmius the di
viding line is difficult to draw, but the number of intergrading spe
cies is not large. Many may think that M . oreades should be in 
Collybia and others will insist that C. hariolorum and C. conjluens 
should be placed in Marasmius since they do revive. My only com
ment on these border-line fungi is that greatest emphasis should be . 
placed on the traditional character, i.e., whether or not fruiting 
bodies revive when moistened, and that a generic disposition be 
made accordingly. A great deal of research remains to be done in 
both genera. Sorne difficulty will also be encountered in distinguish
ing Mycena and Marasmius. The greatest source of confusion here 
is that M ycena corticola, one of the common species, do es revive 
when moistened. However, its consistency is not as tough as in 
Marasmius, and its spores are amyloid. In Marasmius the spores 
are not amyloid. If the genus Xeromphalina is recognized as dis
tinct from Omphalina, there is no appreciable intergradation be
tween Marasmius and Omphalina as far as the North Temperate 
species are concerned. Xeromphalina can be distinguished from 
Marasmius by its amyloid spores. The consistency of its species is 
neither typically fleshy nor typically Marasmius-like. 

It does not lie within the scope of this work to discuss the sec
tions or subgenera of Marasmius. Kühner (1933) has made a sur
vey of the genus based on his study of sorne of the European species, 
but since the majority of Marasmii are found outside of that con
tinent his work should not be regarded as complete. The genus is 
one of the largest in the agarics, and, as Kauffman pointed out, con
tains over four hundred and fifty described species. Much remains 
to be done in ascertaining how many of these are valid. Murrill and 
Pennington (1915) recognized one hundred and fifty three from 
North America. The number of tropical species is very large. 

Marasmii vary greatly as to habitat: sorne are terrestrial, sorne 
are lignicolous and many are found on the various parts of decay
ing herbaceous plants such as stems or leaves, or on the fallen leaves 
of trees such as oaks or ash and various conifers. Sorne are known 
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to be parasitic. They vary from medium sized fun gi dawn to sorne 
of the most minute agarics known, and the genus as a whole does 
not appear to favor any one season. If a spring happens to be warm 
and wet sorne species will frui t in considerable abundance. Like 
many other agarics they are likely to appear at the end of a dry sea
son. The identification of species is a slow and tedious process, 
since there is no comprehensive treatment for any large area based 
on accurate observations of bath the macroscopic and microscopie 
characters. The most comprehensive work on the North American 
species, that of Murrill and P ennington, was published in 1915 and 
is totally inadequate when judged by present standards. 

Of the microscopie characters which are important in grouping 
species within the genus, the structure of the cuticle is of primary 
importance. In one group the cuticle of the pileus is formed of ap
pressed narrow hyphae. In other groups a palisade of enlarged cells 
makes up the cuticle, and the cells may be smooth to slightly echinu
late or covered with short spines. The cuticular cells may be very 
small and contorted and have the spines yellowish to clark reddish 
brown. In this type the individual cuticular cells are often very 
difficult to demonstrate without crushing the mounts. They are 
usually so compactly arranged that the projecting spines cause the 
surface of the pileus to appear velvety to the naked eye. Cheilo
cystidia may be present or absent depending on the species. In 
sorne they proj ect and can be easily demonstrated but in other spe
cies they are imbedded in the gill edge and are very difficult to lo
cate. Pleurocystidia are a lso often present and distinctive. In one 
species, M. cohaerans, long, pointed, brown, thick-walled setae are 
present in the hymenium. The spores are nonamyloid, hyaline, 
usually smooth and of various sizes and shapes. Measurements of 
the spores should always be made from spore deposits as the spores 
adhering to the hymenium are likely to be immature and small. 

Among the macroscopic characters, those of the stipe are very 
important in conjunction with the type of cap cuticle in grouping 
the species. In sorne the stipe is velvety to pubescent, in sorne 
glabrous and subfleshy, and in others borny in consistency and shin
ing. Sorne species have bristle-like stems which remind one of a 
coarse horsehair. The habitat is very important and should be 
carefully noted for ali collections. The colors of the fruiting bodies 
are distinctive for sorne in which the hues are peculiar or striking, 
but the series of reddish, reddish brown, brown to yellowish species 
is both long and tedious. The color differences are often slight. 
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The odor and taste may or may not be distinctive. In sorne they 
resemble garlic or anions, but in others they may be disagreeable. 
The odor can be ascertained from dried material by moistening a 
piece of the flesh and rubbing it between the fingers. The manner 
in which the gills are attached to the stipe is often also important. 
In sorne species they are free or attached to a free or adnate collar 
around the apex of the stipe. In the work of identifying and classi
fying the various species it is necessary to consider all these charac
ters in addition to any odd secondary characters which an indi
vidual species happens to possess. 

Marasrnius oreades is the only species I consider worth mention
ing as an esculent. Sorne with an onion-like taste have been used 
as flavoring but I discourage American collectors from using them, 
since that group is still in need of critical study as far as the North 
American representatives are concerned. A number of them may 
be poisonous. 

KEY 

I. Growing in lawns, pastures, meadows, etc . rarely in woods; typically 
subfleshy in consistency ... .. ...... . Marasmius oreades, R . 12, No. 81 

I. Not with the above habitat 
A. Stipe distinct! y pubescent; pileus white to whltish 

Marasmius umbilicatus R . 12, No. 82 
A. Stipe densely white-pubescent downward 

Marasmius putillus R. 32, No. 220 
A. Stipe glabrous to pruinose 

1. Pileus wine red to rusty brown ; base of stipe with a conspicuous 
mat of mycelium surrounding it and usually sorne adhering to 
it .......... . .. .......... . Marasmius plicatulus, R. 12, No. 83 

1. Pileus white or whitish 
a). Lamellae attached to a cailar which is free from the stipe ; 

growing on fallen branches and logs or bases of trees 
Marasmius rotula, R. 12, No. 84 

a). Lamellae attached to stipe; growing on !berry canes, etc .; 
many wbortive fruiting bodies usually present in a cluster or 
group ..... .. .. .. ..... . Marasmius candidus, R . 13, No. 85 

Marasmius oreades Fries, Epier. Syst. Mye. p. 375. 1838. 

The Fairy-ring Mushroom 

Agaricus oreades Fries, Syst. Mye. 1: 127. 1821. 
M arasmius caryophylleus Schroeter, in Cohn, Krypt. FI. Schles, 3: 561. 

1889. 
Scorteus oreades Earle, Bull. N. Y. Bot. Gard. 5: 415. 1909. 

Illustration: Reel 12, No. 81. 
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GENERAL DiscussiON. The photograph shows highly colored, 
fresh, mature carpophores. As the process of drying out and becom
ing remoistened is repeated, the colors become paler, but at times 
they are very pale originally. There is no other common Marasmius 
in North America which closely resembles this one. Because of its 
fieshy cap and thick stipe one is likely to seek for it first in Collybia. 
The fine villosity of the stipe from the middle downward is charac
teristic as are also the broad subdistant nearly free gills. Most 
collybias with pubescent stipes have rather close narrow gills. The 
habit of fruiting in arcs or circles has given rise to the common name 
" fairy-ring." This manner of fruiting is helpful in identifying it, 
but it must always be remembered that many fungi have a similar 
habit. 

EnrnLE. This is one of the famous edible species . It dries nicely 
and is therefore ideal for winter use. Because of its rather distinc
tive taste it is often used to add fiavor to other dishes. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to cespitose in 
arcs or rings in pastures, meadows, old fields and locally in pine 
plantations near Ann Arbor. It is common throughout the United 
States and fruits both during the spring and fall. 

TECHNICAL DESCRIPTION. Pileus 2-4 (5) cm. broad, obtuse with 
an incurved margin when young, becoming obtusely campanulate 
to plano-umbonate or in age the margin recurved and the umbo 
nearly -obsolete, margin often somewhat crenate in age, surface 
glabrous, moist, at maturity faintly translucent-striate, usually fad
ing as if hygrophanous, color dull reddish to nearly brick red at 
times in button stages, often " orange-cinnamon " to merely dark 
alutaceous and at times pale cream-color, color generally slowly 
becoming paler and finally pale incarnate-tan w pallid alutaceous 
or nearly white, fading upon losing moisture to a slightly paler 
shade than when moist; fiesh thick, pallid w tinged cinnamon-buff, 
odor none or faintly fragrant, taste mild; lamellae subdistant, 
rounded next to the stipe and almost free, broad, often intervenose, 
whitish or at !east paler than pileus, edges even; stipe 4-8 cm. long, 
3-7 mm. thick, equal or base somewhat strigose, tough, solid or 
tubular, whitish above or at !east paler than the pileus, toward the 
base darker and about concolorous with the cap, very finely pubes
cent over ali. 

Spores white in mass, 7-9 X 4--5.5 p., smooth, broadly fusoid w 
subalmond-shaped, not amyloid; basidia 30-36 X 6-7.5 p.; dull red-
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dish brown in iodine; pleurocystidia none se en; cheilocystidia scat
tered, more or less cylindric, 26-34 X 3-5 "'' hyaline in KOH; gill 
trama of intricately interwoven hyphae, hyaline in KOH, clark red
dish brown in iodine, hyphae 4-8 IL in dia., clamp connections pres
ent, pileus trama homogeneous beneath a cuticle of clavate-pedicel
late hyaline cells 18-24 X 7-9 "'' clark reddish brown in iodine 
(G-529). 

Marasmius umbilicatus Kauffman, Papers Mich. Acad. Sei. Arts and 
Letters 5: 137. 1926. 

Illustration: Reel12, No. 82. 

GENERAL DiscussiON. This is one of the typical Marasmii of 
the Humid Transition li fe zone in Washington and Oregon. As 
Kauffman pointed out when he described it, the species bas some
what the appearance of M. delectans. The latter, however, is not 
known to occur in the above mentioned region. There are other 
very striking differences such as the character of the stipe, the shape 
and color of the cap,. and size and shape of the spores. I know of 
no other Marasmius in the area likely to be mistaken for it. 

EmBILITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered or in small groups 
in the Humid Transition life zone of Oregon and Washington. It 
fruits in the fall but is not common. 

TECHNICAL DESCRIPTION. Pileus 2-4 cm. broad, plane with an 
abruptly depressed dise and inrolled margin at first, margin finally 
spreading or slightly uplifted and dise becoming more sharply de
pressed, surface glabrous, moist and unpolished, at very first pale 
pinkish buff, soon becoming milk-white or dise retaining a slight 
avellaneous tinge; flesh thin, pliant, pallid, odor and taste not dis
tinctive; lamellae narrow, adnate becoming arcuate to subdecurrent, 
acuminate at ends, close to subdistant, intervenose, becoming crisped 
at times, whitish; stipe 3-7 cm. long 2-3 mm. thick, subequal, terete 
or irregularly compressed, sometimes dilated at apex, tough
cartilaginous, hollow, at times longitudinally furrowed, lower por
tion " army brown " to fuscous, pallid near apex, evenly covered 
by a pruinose-scurfy covering and the base often with brownish 
tomentum. 

Spores 9-12 X 3-3.5 "'' smooth, nonamyloid, subcylindric to 
slightly ventricose, with a pointed apiculus; basidia four-spored or 
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possibly a f.ew two-spored, 32-36 X 5.5-7 p., hyaline in KOH, yellow 
in iodine; pleurocystidia scattered to abundant, 50-72 X 5-7 p., 

acicular to subfusiform, smooth, thin-walled, hyaline; cheilocystidia 
similar to pleurocystidia; gill trama of compactly interwoven 
hyaline hyphae, pale yellow in iodine; pileus t rama composed of 
compactly interwoven hyaline hyphae, those on surface giving rise 
to numerous short branches or projections (which cause the unpol
ished appearance), tissues ali pale yellow in iodine (G-731) . 

Marasmius plicatulus Peck, Bull. Torrey Club 24: 142. 1897. 

The Somewhat Plicate Marasmius 

Illustration : Reel 12, No. 83. 

GENERAL DiscussiON. There are two color forms of the species, 
the one shawn here is bay brown, the other is distinctly purplish or 
dark wine red. The pilei have a dull unpolished surface which is 
somewhat hydrofuge, and in age may appear velvety. The conie 
to campanulate pileus and long, rigid stipe with a white mat of 
mycelium at the base are also characteristic. The mycelium often 
forms an extensive mat in the leaves over the entire area where the 
fruiting bodies occur, and in sorne fruiting bodies a piece of it is sure 
to adhere to the base of the stipe when the carpophores are collected. 
Sometimes the apex of the stem is a beautiful pink and the gills also 
may have a reflection of it. Since the species of M arasmius present 
a very difficult problem even to specialists , I shall not try to differen
tiate between M. plicatulus and those most closely resembling it. 
The plicate condition of the cap, which led to the name P eck gave 
this fungus, is not always evident in fresh material, but saon de
velops as the caps begin to dry out. 

EDIBILITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious 
under conifers or hardwoods, common along our Pacifie coast dur
ing the fall and winter but also found in the spring. 

TECHNICAL DESCRIPTION. Pileus 1-2.7 (3.5) cm. broad, obtusely 
conie when young, becoming campanulate to convex, occasionally 
broadly convex in age, surface dry and appearing velvety, even at 
first but saon beautifully plicate-striate nearly to the dise, often 
with a hoary sheen, beautifully dark wine red, sometimes paler near 
the margin (" maroon" on dise, " Vandyke red" near margin), 
sometimes bay-brown (" auburn " on dise, " Sanford's brown " to-
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ward the margin or the latter at times " ochraceous t awny ") ; fiesh 
thin, pliant, pallid, odor and taste not distinctive ; lamellae broad, 
subdist ant to distant, rounded-adnate to nearly free, sordid whitish, 
sometimes whitish-incarnate to pinkish and occasionally pallid buff 
in age, edges even and concolorous ; stipe 6-12 cm. long, 1.5-3.5 mm. 
thick, equal, brittle and cartilaginous, smooth, polished and shining, 
in the form with a reddish pileus pale pinkish to purplish near apex 
and reddish black at the base, in the brown form the apex pallid to 
near clay-color and the base dark chestnut, base imbedded in a 
dense mat of white mycelium. 

Spores white in mass, 11-14.8 X 5-6.5 p., inequilateral to narrowly 
subovoid, not amyloid ; basidia 36-44 X 6-7 p., usually four-spored, 
yellowish in iodine; pleurocystidia none seen; cheilocystidia abun
dant, clavate to somewhat contorted, 14-20 x· 5-9 p., the apices with 
numerous {5-10) spine-like proj ections which are hyaline to pale 
brownish; gill trama hyaline in KOH, vinaceous red in iodine, sub
regular, cells in midportion 10-12 p. in dia., progressively narrower 
to the compact much-branched subhymenium; pileus trama with a 
cuticle formed of a palisade of clavate cells similar to cheilocystidia 
but with thickened dark brown walls at least near the apex and the 
projections also dark brown and forming a dense covering which 
causes the velvety sheen of the surface, beneath these cells the tissue 
is of compactly interwoven hyaline hyphae which turn vinaceous 
red in iodine, no clamp connections seen {G-739) . 

Marasmius rotula Fries, Epier. Syst. Mye. p. 385. 1838. 

Agaricus rotula Fries, Syst. Mye. 1: 136. 1821. 

Illustration : R eel12, No. 84. 

GENERAL DrscussroN. Every collector in the eastern and central 
United States will soon discover this attractive little mushroom. 
Like other members of the genus it soon withers, but as soon as rain 
cornes or the humidity is very high, it revives. Its distinctive fea
t ures are the white cap with the dark spot in the center, the gills 
which are distant and attached to a collar that is free from the 
stipe, and the horny glabrous stem which is' dark brown to black 
almost to the apex. These characters can all be seen at a glanee in 
the picture. A small carpophore belonging to another species of 
agaric can be seen in the photograph. We çlid not not ice this until 
the picture was developed and then it was too late to identify the 
fungus. It was probably one of the small mycenas. One character-
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istic of M. rotula not shown in the photograph is the presence of 
long black strands of mycelium (rhizomorphs) on or in the sur
rounding substratum. As Kauffman pointed out, the carpophores 
may arise in a series along these strands, and such fruiting bodies 
are often sterile. 

EDIBILITY. It is too small and tough to be of any value. 

HABIT, HABITAT, AND DISTRIBUTION. On fallen twigs, on the 
lichen covered bases of living trees, on logs, stumps or debris on the 
forest floor. It is very common in eastern North America, but I 
have never seen it along the Pacifie coast. 

TECHNICAL DESCRIPTION. Pileus 3-10 (12) mm. broad, convex 
to hemispheric, the dise more or less abruptly depressed, surface 
typically dry but somewhat translucent when water-soaked, 
glabrous, radially plicate to the depression, the margin crenate, color 
pallid becoming whitish, the depression usually watery grayish; flesh 
thin and pliant, pallid, odor and taste not distinctive; lamellae dis
tant to subdistant, (lamellulae lacking or rare), broad, attached to 
a collar which is free from the stipe or at least deeply depressed 
around it, whitish to pallid, the edges even; stipe 1-5 cm. long, 0.5-
1 mm. thick, tubular, rigid and horny, naked and polished, often 
slightly narrowed to the inserted base, black to brownish black be
low, pallid at the apex. 

Spores 6-8 X 3-4 p., narrowly ellipsoid to tapered to a point at 
apiculate end, smooth, white in mass, not amyloid; basidia four
spored, 24-28 X 4-5 p., narrowly clava te, with very fine sterigmata; 
cheilocystidia abundant, forming a sterile band along the gill edge, 
hyaline, saccate and narrowed slightly to a broad base (pedicel not 

· developed), 16-22 X 10-18 p., surface covered by minute obtuse pro
jections (verrucose); pleurocystidia difficult to distinguish from 
basidia, 24-30 X 3-5 p., narrowly fusoid, the apices tapered but not 
sharply pointed (these are probably immature basidia) ; gill trama 
floccose, interwoven, homogeneous and not amyloid; pileus trama 
homogeneous beneath a layer of cells arranged in a palisade and 
similar to the cheilocystidia but usually verrucose only on the ex
posed apex, clamp connections present (S-18441). 

Marasmius candidus Fries, Epier. Syst. Mye. p. 381. 1838. 

The ~hining White Marasmius 

Marasmius magnisporus Murrill, Mycologia 4: 166. 1912. 

Illustration: Reel13, No. 85. 
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GENERAL DiscussiON. Because of the dense thicket in which this 
material grew and the weather at the time the picture was taken, 
it was necessary to eut out the sticks on which the fungus was fruit
ing and remove all of them to a more favorable spot where an arti
ficial setup was arranged. The arrangement, however, serves to 
bring out certain important features which otherwise would not have 
been very clear. Note the small pilei. These are characteristic for 
the species, and no matter how many carpophores expand normally, 
you will practically always find more small ones coming, and finally, 
when the season for fruiting is over, small and large caps alike dis
color and decay. Note the discoloration of the stipe on the ex
panded fruiting body to the right. The gills are moderately broad 
and distant. At times the spaces between them are crossed with 
veins to such an extent that the appearance of the hymenophore is 
almost poroid. The consistency of the carpophores is so soft and 
pliant one would hardly expect them to revive well, but they do 
nevertheless. 

EnmiLITY. Not edible. 

HABIT, HABITAT AND DISTRIBUTION. Usually clustered to scat
tered along old sticks, berry canes, etc. I have not observed it defin
itely on pin€. In North America it is most abundant in the Humid 
Transition li fe zone along the coast of Washington, Oregon and 
northern California. In the central and eastern states it still re
mains to be determined whether the type variety or var. setulosus 
is the more common. Murrill described M. magnisporus from New 
York. In aU probability the range of the typical variety is across 
the continent in northern regions. 

TECHNICAL DESCRIPTION. Pilei (5) 10--30 (40) mm. broad, con
vex when young, becoming broadly convex to plane or with a de
pressed dise, at times the margin spreading and sulcate to wavy at 
maturity, surface dry, shining white and more or less pruinose when 
young, at times translucent striate when water-soaked or in age, 
even at first but soon more or less distinctly sulcate-striate, shining 
white to watery white but in age discoloring to sordid vinaceous 
brown at least in sorne spots; flesh very thin, pliant and soft, whit€ 
becoming sordid vinaceous in age, odor and taste mild; lamellae dis
tant, often strongly intervenose, adnate, usually one tier of lamel
lulae, moderately broad, white like the cap and discoloring in age; 
stipe (5) 10-20 mm. long, 1-2 mm. thick, shining white and unpol
ished to pruinose at first, solid, often somewhat enlarged at apex, 



310 l\1USHROOMS IN TREIR NATURAL HABITATS 

central or eccentric, gradually darkening to bister (very sordid dark 
brown to nearly black) from the base upward. 

Spores 10-13 X 5-6 p., white in deposits, narrowly drop-shaped, 
slightly narrowed to the rounded apex and evenly tapered from the 
midportion to the apiculus, slightly curved in a side view, smooth, 
not amyloid; basidia 30-36 X 9-10.5 p., four-spored, hyaline in 
KOH ; pleurocystidia and cheilocystidia similar, scattered , 60-
140 X 7-9 p. orthose on edge shorter ( 40-70 X 7-10 p.), subcylindric 
at maturity or remaining slightly ventricose in the basal portion, 
apices obtuse, walls sometimes flexuous, hyaline in KOH and thin; 
gill trama of loosely interwoven hyphae; pileus trama also loosely 
interwoven, not gelatinous; pilocystidia similar to pleurocystidia or 
more elongated, occasional thick-walled but hyaline setae also pres
ent and up to 150-200 p. long (G-738). 

Marasmius putillus Fries, Epier. Syst. Mye. p. 377. 1838. 

Agaricus putillus Fries, Syst. Mye. 1. 129. 1821. 

Illustration: R eel 32, No. 220. 

GENERAL DrscussiON. This is one of the large to medium sized 
species which is quite weil characterized by the colors as shawn, the 
habitat (under pines), and the dense, white, woolly pubescence 
which covers the lower part of the stem. When the stems are wet, 
as they were when the picture was taken, the pubescence is not so 
conspicuous, but it becomes so when the moisture held between the 
hairs escapes. 

EDIBILITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious on needle beds 
of pine late in the season, or high in the mountains earlier. In a 
pine plantation near Ann Arbor it usually fruits late in October or 
in November. On Mt. Hood, where the photograph was taken, it 
is often a mon th earlier at higher ( 4000 ft.) elevations. The species 
is very likely widely distributed in the United States and Canada. 
When it fruits it usually produces large numbefls of carpophores. 

TECHNICAL DESCRIPTION. Pileus 1..5-2.5 cm. broad, broadly con
vex with an incurved margin, expanding to plane or with an obscure 
umbo, surface glabrous and lubricous to subviscid, saon becoming 
translucent-striate, color pale to dark vinaceous brown to nearly 
russet, hygrophanous, fading to cinnamon buff with a tinge of 
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vinaceous, often becoming nearly "sayal brown" before fading; 
flesh pliant, moderately thick, watery brownish, odor and taste none; 
lamellae pallid brownish becoming nearly "sayal brown", close, two 
tiers of lamellulae, moderately broad (2 mm. +), adnexed, broadest 
near stipe, edges often wavy, stipe 3-6 cm. long, 2-3 mm. thick, 
tubular, upper part concolorous with gills, lower part gray to white 
from a dense pubescent-spongy mass of hyphae, apex glabrous to 
pruinose, base often with a short rhizomorph-like projection. 

Spores smooth, 7-9.5 X 3-3.5 p., four-spored, no pleurocystidia or 
cheilocystidia; gill trama of narrow cylindric hyphae subparallel in 
central strand and interwoven toward subhymenium; pileus with a 
thin cuticle of subgelatinous, hyaline, narrow hyphae, a compactly 
interwoven layer of hyphae beneath this and the remainder hyaline 
and 1oose1y interwoven (S-19291). 

KEY A 

Spore deposit white or nearly so 

I. Stipe slender, if more than 5 mm. thick with a distinct cartilaginous 
cortex 
A. Stipe somewhat borny in consistency ; gills decurrent to adnate; 

fruiting bodies marasmioid in appearance but spores amyloid 
Xeromphalina, p. 312 

A. Not with above combination of characters. 
1. Cap margin ·typically straight, if incurved giUs not truly decur

rent; if margin incurved and pileus brown to gray or blackish 
then cap possessing a differentiated hypoderm .. . Mycena, p. 327 

1. Cap margin strongly incurved or inrolled and gills typically de-
current ............ (but see Clitocybe also) Omphalina, p. 314 

1. Margin of cap strongly incurved and gills typically adnate to 
adnexed; pileus lacking a differentiated hypoderm 
a. Basidia with darkly staining granules in aceto-carmine 

Lyophyllum, p. 390 
a. Not as above . .................... .. ..... Collybia, p. 318 

I. Stipe ·typically fieshy (very seldom 3--5 mm. in dia.) 
A. Stipe readily sepamble from pileus (separating with a clean break) 

1. Volva present, annulus absent ........ .... .. .. Vaginata, p. 395 
1. Annulus present, volva present or absent 

a. Volva and annulus present ... ...... . .... . . Amanita, p. 401 
a. V alva absent, annulus present 

1). Gill trama divergent ..... ...... . .... . Limacella, p. 423 
1). Gill trama interwoven to parallel ... ... . Lepiota, p. 424 
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A. Stipe and pileus confluent (not readily separable); annulus present 
or absent. 
1. Universal veil (or cuticle of cap and outer layer of sheath on 

stipe) powdery to granulose ......... ... ... Cystoderma, p. 357 
1. Veil if present not granulose on outer surface (hyphal cells not 

readily separable from each other) 
a. Partial veil present 

1). Veil typically membranous ... ....... Armillaria, p. 346 
Catathelasma, p. 355 

1). Veil fibrillose, merely leaving a fibrillose zone on stipe 
Tricholoma, p. 378 

a. Partial veil absent or rudimentary 
1). Spores amyloid; fruiting body typically large and fieshy; 

pileus appressed fibrillose to dull and unpolished, rarely 
hygrophanous and glabrous; conspicuous mycelium sur
rounding base of stipe and extending through the nearby 
debris (for hygrophanous species with rough spores see 
Melanoleuca) . ................. . Leucopaxillus, p. 374 

1). Spores not amyloid, or if amyloid the fruiting body not 
fleshy and not with conspicuous mycelium in surrounding 
debris 
a). Gills with a waxy luster and some shade of flesh 

color; spores typically echinulate and not amyloid 
Laccaria, p . 393 

a). Not with ab ove combination of charaoters 
( 1) . Lamellae decurrent to adnate; frui ting bodies 

often blackening when bruised, typically hygro
phanous and colors somber (black, gray, sordid 
brown, etc.); basidia with dark granules when 
stained in aceto-carmine .. Lyophyllum, p. 390 

(1). Not as wbove 
(a). Lamellae decurrent .... Clitocybe, p. 364 
(a). Spores typically not amyloid; lamellae 

adnate to sinuate . ... Tricholoma, p. 378 
(a). Spores amyloid and typically roughened; 

cheilocystidia with pointed to harpoon-
like tips ......... ........ . Melanoleuca 

XEROMPHALINA Kühner & Maire 

One should form his concept of t his genus by studying closely the 
photograph of X. campanella. It is the type of the genus and a corn
mon fungus which every collector living in the conifer regions of 
North America will soon encounter. The genus is small and one is 
not likely to encounter the other m embers except by accident or very 
diligent search. According to my concept the group is recognized as 
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follows: The spores are amyloid, the gills decurrent to adnate, spore 
deposits are white, and the stipes clark brown to blackish and horny 
in consistency or appearance. The base of the stipe is covered by 
tawny hairs and there is no annulus or volva. It may be desirable 
to enlarge this concept to include the genus Heimiomyces of Singer, 
but this question needs further study. Singer (1942) enlarged the 
concept of Xeromphalina to include a number of species which ap
pear to me to be much more closely related to members of the genus 
Clitocybe than to X. campanella, and consequently I do not accept 
the genus as he limits it. The relationships of Xeromphalina are 
with Marasmius on the one hand and Mycena on the other. The 
amyloid spores distinguish the genus from Marasmius. From 
Mycena the species are separated chiefly by the characters of the 
stipe and a marasmioid appearance. 

As yet there is no comprehensive treatment of the species of 
Xeromphalina in the sense that I have used the genus here. Mur
rill's treatment of Omphalopsis in the North American Flora was 
designed to apply to the section Mycenarii of Omphalia (Fr.) 
Quélet. There are probably about six species occurring in North 
America. The name Omphalopsis is not available for this group of 
fungi because it was used for a genus of diatoms prior to 1909. 

Xeromphalina campanella (Fr.) Kühner & Maire, Bull. Soc. Mye. 
Fr. 50: 18. 1934. 

Agaricus campanella Fries, Syst. Mye. 1: 166. 1821. 
Omphalia campanella Quélet, Champ. Jura et Vosges, p. 240. 1872. 
Omphalina campanella Quélet, Enchir. Fung. p. 45. 1886. 
Omphalopsis campanella Earle, Bull. N. Y. Bot. Gard. 5: 425. 1909. 

Illustration: Reel 13, No. 86. 

GENERAL DiscussiON. This common but very interesting agaric 
can be easily recognized at sight. The colors of the pileus, gills and 
stipe together are distinctive, as is its manner of growth on old 
conifer logs. Note the silvery grayish streaks on sorne of the ma
ture pilei. These are caused by loss of moisture from the cuticle 
and are not fibrils as one might expect. The colors of the stipe and 
pileus are sometimes brighter than shown in the picture but saon 
fade. Also note that the stipe is pruinose downward, and that in 
old specimens the apex is whitish. At times the veins between the 
gills are so pronounced that an almost boletinoid arrangement of 
the hymenium is found at least near the margin of the cap. The 
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fungus is most likely to be encountered during cool moist seasons. 
The carpophores persist for a relatively long time. 

EmBILITY. Edible according to sorne reports, but of little value 
as an esculent. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious to cespitose on 
decaying conifer wood throughout the United States. Common and 
abundant from spring to winter depending on weather conditions. 
Along our Pacifie coast it can be found during the winter months as 
weil. In southern Michigan a form of it is often collected on old 
oak stumps. 

TECHNICAL DESCRIPTION. Pileus (5) 10-25 mm. broad, convex 
when young, becoming broadly convex to plane and soon develop
ing a depressed dise, surface glabrous and moist, opaque at fir st , 
becoming striate before losing moisture and fading, the margin 
curved in slightly at first but soon straight, color dull orange-yellow 
to tawny, the margin near "yellow-ocher " at first and the dise 
" ochraceous· tawny ", becoming darker tawny in age and finally 
tawny or near " cinnamon-brown " over ali, sometimes " yellow
ocher " over ali when young and becoming " clay color "; fiesh thin 
and somewhat pliant, yellow, odor and taste not distinct ive; lamel
lae arcuate-adnate at first, becoming deeply decurrent, thickish, 
intervenose, subdistant, narrow, tapering to margin of cap, pruinose; 
stipe 1-4 (5) cm. long, 1-2 mm. thick, with a small tubule, curved 
or straight, more or Jess yellow-ocher over ail at first and covered 
by a yellowish pruina, becoming glabrous near apex, base becoming 
strigose from tawny to fulvous mycelial hairs, horny-cartilaginous 
in texture and darkening from the base upward in age, finally al
most date brown over ali except the apex. 

Spores 6-7.5 X 3-3.5 p., hyaline, smooth, amyloid, narrowly ellip
soid to subcylindric; basidia four-spored, (22) 24-28 X 5-5.5 p., 

pleurocystidia scattered, ventricose to subcylindric, thin-walled and 
smooth, 36-40 X 8-14 p., apices obtuse, contents hyaline; cheilocys
tidia similar to pleurocystidia but more abundant; gill trama of 
interwoven brown-walled (revived in KOH) hyphae; pileus trama 
homogeneous, hyphae brown-walled in KOH and those over the sur
face slightly gelatinous, clamp connections present (G-530). 

OMPHALINA Quélet 

This genus may be defined as containing agarics with central 
cartilaginous stipes, thin umbilicate pilei, decurrent lamellae, and 
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a white spore deposit. No annulus or volva is present. As the name 
is used here it applies only to the section Collybiariae of Omphalia 
in the Friesian system. Most of the species of t he section Mycen
ariae have been transferred to other genera, i. e., Xeromphalina and 
Mycena. I accept O. umbeUifera as the type of the genus. O. 
hydrogramma, the species proposed by Murrill, may eventually be 
transferred to Clitocybe. 

The species of Omphalina are rather difficult to study because 
one does not find them very frequently or in very large numbers. 
As in Mycena, however, the habitat varies with the species from 
sandy soil, sod, humus, and exposed soil in woods, to the decayed 
wood of both conifers and hardwoods. The fruiting period may be 
spring, summer or fall depending on the species. The genus is not 
large, but there is no satisfactory treatment of the North American 
species. The closest approach to one is that of Murrill (1916). The 
genus is very difficult to separate from Clitocybe since many species 
of the latter group have slender stems which are pliant and not truly 
fleshy. It may eventually be found desirable to transfer all of the 
terrestrial species to Clitocybe and retain in Omphalina only those 
closely related to O. umbellifera. 

KEY 
I. Growing on soil in burned a reas; cap gla:brous and fuscous 

Omphalina maura R. 13, No. 87 
I. Growing on wood of conifers; cap brilliant orange to yellow and margin 

fringed at first . ... . ..... .. . . . . . . Omphalina luteicolor R. 13, No. 88 

Omphalina maura (Fr.) Quélet, Enchir. Fung. p. 42. 1886. 

Agaricus maurus Fries, Syst. Mye. 1: 168. 1821. 
Omphalia maura Gillet, Les Hyménomycètes, p. 290. 1874. 
Mycena maura Kühner, Encyc. Mye. 10: 535. 1938. 

Illustration : Reel13, No. 87. 

GENERAL DISCUSSION. The persistently whitish gills distinguish 
this species in the field from such fungi as Collybia atrata and Col
lybia ambusta. The pleurocystidia, viscid pellicle of the pileus and 
amyloid spores enable 'herbarium specimens to be readily identified. 
As is shawn in the photograph, the gills are broadly adnate or 
possess only a slight decurrent tooth. I have never found them to 
be distinctly decurrent. In this respect the fungus appears to re
semble certain species of Collybia and Mycena, and in a critical re
vision of Omphalina would probably be excluded. Actually, cer-
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tain questions not only in regard to the generic position of the 
fungus, but also in regard to the species concept remain to be 
settled. Fries (1821) described the plant as having a dry pileus and 
long-decurrent gills. Ricken (1915) however, under the name O. 
maura, clearly described the fungus I have illustrated here, and this 
is the concept which has now been generally used. It may be argued 
that Ricken's concept is not that of Fries and that it simply repre
sents a misidentification which other workers have followed. This 
may be true but in view of the situation which exists at present, 
I do not venture to "correct" the error. The fungus I (1936) re
ported from Michigan under the name O. maura and that illustrated 
by Lange (1936) from Denmark also have broadly adnate instead 
of long-decurrent gills and cannat be regarded as identical with the 
Friesian fungus or the one described here. 

EDIBILITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious on 
burned areas. Common in the western United States during the 
fall rainy season, but also not infrequently found in the spring. I 
have not found it in any other region. The portion of the habitat 
seen in the photograph gives no indication that the spot was burned 
over, but bits of charred debris were present at the bases of sorne 
of the carpophores. This emphasizes a point collectors should 
watch: do not" clean up" specimens before sending them away for 
identification. 

TECHNICAL DESCRIPTION. Pileus 1-3.5 (5) cm. broad, convex to 
convex-depressed at first, the margin incurved, expanding to broadly 
convex or nearly plane in age, the dise often shallowly depressed, 
surface glabrous, viscid when moist but soon dry and glistening, 
pellicle separable, margin striatulate at first, color a very dark 
grayish brown (near " olive-brown " or " mummy brown ") and 
evenly colored or margin only slightly paler, slowly fading to pale 
gray or at times nearly white; fl.esh thin but pliant, dark watery 
gray, odor not distinctive, taste somewhat farinaceous to mild; 
Jamellae close, 3 tiers of lamellulae, broad, bluntly adnate to slightly 
decurrent, white or grayish but always much paler than the pileus 
or stipe, edges even; stipe 3-6 cm. long, (1) 2-4 mm. thick, equal, 
stuffed with a fl.occose white pith, cartilaginous, apex pruinose but 
soon becoming glabrous and polished over ail, concolorous with the 
pileus or slightly paler. 

Spores white in mass, 4.5-5 X 3.5-4 ,_,., broadly ellipsoid to sub-
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globose, amyloid, smooth or with very minute amyloid scattered 
warts (use oil immersion) ; basidia four-spored, 18--20 X 4.5-5 ,_,; 
pleurocystidia and cheilocystidia similar, (40) 50-90 X 6-9 p., sub
cylindric above an abruptly narrowed pedicel, hyaline, thin-walled 
or often the walls somewhat thickened; gill trama with a central 
floccose subparallel to interwoven strand of hyphae with pale fuscous 
walls, this region fl anked on either side by a thick gelatinous sub
hymenium; pileus trama with a thick gelatinous pellicle, the re
mainder floccose and pale fuscous-brown from a thin coating of in
crusting pigment on the walls, clamp connections present (G-531). 

Omphalina luteicolor Murrill, North Am. Flora 9: 348. 1916. 

Omphalia luteicol01" Murrill, Mycologia 8: 219. 1916. 

Illustration: _Reel13, No. 88. 

GENERAL DiscussiON. This species is typical of those closely 
related to O. umbeUifera and thus represents the genus in its most 
restricted concept. To my knowledge it is the most brightly colored 
species in the genus and can be seen for a considerable distance 
against the weathered or charred end of an old log. The colors fade 
considerably in age. It differs from ali other species in the genus in 
typically having the surface of the cap sparsely covered with short 
fibrils and these often fringe the margin. Sorne indication of these 
are visible in the photograph. At times there appears to be a zone 
of coarse projecting hairs near the margin. Because of the bright 
color and the somewhat waxy appearance of the gills, collectors are 
likely to search first in Hygrophorus when trying to identify col
lections. 

EnmiLITY. Not tested. 

HABIT, HABITAT, AND DISTRIBUTION. Single to gregarious or sub
cespitose on conifer logs. It is a typical fall species of the Pacifie 
Northwest. It r.anges from northern California northward, but the 
northern limits of its range have not been established. The type 
locality is somewhere near Seattle, Washington. The most abundant 
fruiting I have seen was in the Trinity Mountains of Northern Cali
fornia. 

TECHNICAL DESCRIPTION. Pileus 1.5--3 cm. broad, broadly convex 
with a curved in margin at first, in age with a depressed dise and a 
spreading or slightly uplifted margin, surface moist and hygrophan
ous, covered at first by sparse fibrils except in the dise, fibrils more 
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numerous near margin where they often project as minute stiff hairs, 
or the margin fringed, becoming glabrous in age, color " bittersweet 
orange " on the dise, " salmon orange " on the margin, fading to 
near "ochraceous salmon" or in age finally whitish at least in 
places, margin striatulate when moist; flesh thin, soft and brittle, 
almost waxy, colored pale orange or orange buff, odor and taste not 
distinctive; lamellae broadly adnate becoming short-decurrent, nar
row at first, moderately broad at maturity, subdistant to distant, 
"capucine orange" becoming "salmon buff ", edges even; stipe 3-5 
cm. long, (2) 3-5 mm. thick, equal or slightly enlarged above, 
glabrous, pliant and subcartilaginous to fl eshy, glabrous, "orange" 
at first, paler above, whitish below at least in age. 

Spores 7-9 X 4-5 p., (8--10 X 4-5 p. from deposits), smooth, ellip
soid, nonamyloid; basidia four-spored, 26-32 X 6-7.5 p., hyaline in 
KOH; pleurocystidia and cheilocystidia not differentiated; gill 
trama of interwoven nonamyloid hyphae; pileus trama homogene
ous, cuticle not clearly differentiated from trama proper (S-24511 ). 

COLLYBIA (Fr.) Quélet 

According to the Friesian system of classification, the characters 
which distinguish this genus from closely related genera are the 
white spore deposit, cartilaginous stipe, attached but not decurrent 
gills, the incurved to inrolled margin of the cap in the unexpanded 
pilei, and the lack of both an annulus and a volva. I am using this 
concept here because it offers a logical point of departure for a con
sideration of the divisions of the genus which have been made since 
the time of Fries and which are now becoming more widely accepted. 
As every collector will soon learn, and as is shown to sorne extent 
by our photographs, a number of different types of gill fungus have 
been included in Collybia. I am not yet prepared to present an ar
rangement of my own of the segregates of Collybia, but at least 
two stand out very clearly and deserve sorne discussion. I recognize 
them as genera. 

Lyophyllum Karsten. For a discussion see p. 390. 
Crinipellis Patouillard: This genus is distinguished among the 

white spored agarics by the dry pileus and stipe, small size of the 
carpophores, the somewhat Marasmius-like appearance and con
sistency, and in particular by the thick-walled pseudoamyloid hairs 
which are found on the pileus. Although a microscope is necded to 
accurately identify the genus, the species in North America all have 
a certain similarity in appearance by which one soon learns to know 
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them in the field. They are more numerous in the tropics than in 
temperate regions, but severa! are relatively c<Jmmon in the conifer 
areas of the north. These are found on the dead branches of trees 
or on fallen conifer needles. An excellent monograph of the group 
has been published by Singer (1942). 

The removal <Jf the two genera discussed above still leaves Col
lybia containing a number of rather distinct groups of gill fungi. 
Tricholomopsis Singer is represented by CoUybia platyphylla. 
There are strong arguments for excluding this species from Collybia, 
but I am not satisfied that it should be regarded as congeneric with 
T. rutilans and T. decora. C. radicata represents the nonannulate 
species of Oudemansiella Spegazzini. C. dryophila re presents Col
lybia in the restricted sense of modern authms and is the type of 
the genus. Rhodocollybia was erected for species with slightly 
tinted spores (pale cream color to pinkish) such as C. maculata. 
Other segregates are Heimiomyces based on C. tenuipes, Xerula 
which was erected for C. longipes, Lactocollybia for species with 
the trama consisting largely of lactiferous hyphae, and Baespora for 
certain species with amyloid spores which rather closely approach 
Mycena but lack a differentiated hypoderm in the pileus and have 
the cap-margin inrolled or strongly incurved. Anyone following the 
current litera ture will encounter these names. As the various groups 
are monographed their limits will be brought into sharper relief and 
their status as genera subgenera or sections will become clearer. 

Returning now to the Friesian concept of the genus, it should be 
remembered that sorne difficulty has always been encountered in 
distinguishing between Collybia and Marasmius. Generally speak
ing, if the fruiting bodies revive readily, they should be placed in 
Marasmius, but one section of Collybia is often used for intermedi
ates. Sorne of these, such as C. conftuens can just as weil be placed 
in Marasmius. One interesting group of collybias is found on de
caying cones of conifers, and an aberrant member of the group 
occurs on fruits of Magnolia. Another group characteristically 
grows on the decayed carpophores of other agarics, but often the 
host is so completely decayed that no details of it are visible or the 
remains may be easily overlooked. These are typically small spe
cies and two are featured by the presence <Jf sclerotia. One, C. 
racemosa, has curious branches arising on the stipe. 

In the broad concept employed here for Collybia, its species are 
widely distributed, found in many different habitats, and are fea
tured by a diversity of both macroscopic and microscopie characters. 
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It is a relatively large genus, Murrill (1916b) under the name Gym
nopus, recognized nearly one hundred species for North America. 
Kauffman (1918) recognized thirty-three ·species for Michigan and 
Coker & Beardslee (1921) have treated the species occurring in 
North Carolina. 

KEY 

I. Pileus viscid; stipe with a weil developed pseudorhiza; colors grayish to 
nearly white ........ . ............... Collybid radicata R. 13, No. 89 

I. Not as above 
a. Stipe 1-2 cm. thick; pileus blackish to avellaneous 

Collybia platyphylla R. 13, No. 90 
a. Stipe 4-10 mm. thick; pileus differently colored 

1. Carpophores densely dustered (stipes often appearing as if tied 
in bund!es); stipe and pileus dark reddish brown 

Collybia acervata R. 14, No. 92 
1. Carpophores gregarious; stipe yellowish .to pallid; pileus yellow-

ish to rusty brown ........... Collybia dryophila R. 13, No. 91 

Collybia radicata (Fr.) Quélet, Champ. Jura et Vosges p. 92. 1872. 

The Rooting Collybia 

Agaricus radicatus Fries, Syst. Mye. 1: 118. 1821. 
Gymnopus radicatus Murrill, North Am . Flora 9: 366. 1916. 
Mucidula radicata Boursier, Bull. Soc. Mye. Fr. 40: 333. 1924. 
Oudemansiella radicata Singer, Ann. Mye. 34: 333. 1936. 
Clitocybe megalospora Clements, Bot. Surv. Neb. 4: 18. 1896. 
Collybia macroura Gramberg, Pilze Heimat. 1: pl. 39. 1921. 

Illustration: Reel13, No. 89. 

GENERAL DiscussiON. One soon learns to recognize this fun gus 
at a glanee, but while he is in the process of becoming acquainted 
with it he should keep the following characters in mind: The viscid 
pileus, radicating slender stipe, clean broad subdistant gills, and the 
white spore deposit. As is true for many common agarics, a num
ber of varieties of this mushroom have been desëribed. Peck de
scribed a variety furfuracea with a dry furfuraceous stipe, and a 
variety pusilla which is characterized by its small size, the cap be
ing only 1-3 cm. broad. A species quite similar to C. radicata in 
most of its characters but having darker colors and a dry almost 
velvety pileus is C. longipes. It is more frequently found in regions 
where conifers are growing. Although C. radicata is a very common 
fungus and one of the first every collecter learns, the variations of 
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it occurring in North America are in need of critical study. The 
novice is likely to be puzzled by these and soon will find it difficult 
to reconcile his concept of this species with that of other mushrooms, 
since it will appear illogical to him to differentiate between certain 
fungi on what may appear to him to be minor characters and then 
to allow almost unlimited variation in this one. 

EDIBILITY. Edible. It was a favorite, like many other agarics, 
with Mcllvaine, who suggested that it should be broiled or fried. 
He considered it a very attractive species because of its clean gills. 
According to the author's observations, it is rarely collected in south
eastern Michigan as an esculent, and is not likely to receive rouch 
attention anywhere if other species are fruiting in abundance. At 
times however, it frui ts late in June or early July when other agarics 
are scarce, and th us helps to fi.U out an otherwise lean period for the 
mycophagist. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious to solitary, fre
quently around or near old stumps or dying trees, June to October 
in the central and east ern United States. The form I have illus
trated is more abundant under hardwoods or in mixed forests than 
in areas dominated by conifers. Var. pusiUa is very frequently 
found under beech. 

TECHNICAL DESCRIPTION. Pileus 3-10 (23) cm. broad, obtuse to 
subovoid with an incurved margin, expanding to plane or expanded
umbonate, finally plane or with the margin broadly recurved, sur
face glabrous, viscid when moist but soon dry, smooth to conspicu
ously rugulose, color extremely variable " mummy brown " tQ " bis
ter" to "Saccardo's umber" (dark sordid yellowish brown) but 
often paler and a dirty buff color or white or nearly white; flesh 
thin, white, pliant, odor and taste not distinctive; lamellae adnexed, 
broad, subdistant to close, white to whitish, thickish, edges even or 
nearly so; stipe (3) 6-20 (25) cm. long, 4-8 (15) mm. thick at apex, 
rigid and erect, becoming hollow, attenuated upward, glabrous to 
unpolished or slightly furfuraceous, twisted-striate to sulcate at 
times but usually even, whitish above, darker brownish downward, 
at times white throughout, usually paler than the cap, with a long 
tapering often contorted pseudorhiza 5-15 cm. long. 

Spores 12-17 (18) X 9-12 p., broadly ellipsoid to subellipsoid, 
smooth, white in mass, not amyloid; basidia four-spored, 38--44 X 
12--14 p.; pleurocystidia voluminous (80) 100-150 X 16-36 (45) p., 

ventricose and only slightly narrowed to a broadly rounded apex, 
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hyaline, scattered to abundant; cheilocystidia abundant, sm aller 
than pleurocystidia, saccate and 28--36 X 7-12 p., cylindric and 35-
68 X 6-9 p. or some fusoid-ventricose with obtuse apices and 30-
46 X 8-12 p., all hyaline in KOH; gill trama loosely floccose and 
interwoven, the hyphae 12-15 or more p. in dia., not amyloid; pileus 
trama loosely floccose, of hyphae 12-18 p. in dia. and not amyloid, 
the cuticle two-layered, lower layer of compactly arranged filamen
tose hyphae 2-3 p. in dia., from this arises a turflike covering of 
pilocystidia of various types, mostly clavate to globoid-pedicellate 
and 34-46 X 14-20 p., pedicel 4-6 p. in dia., others elongated
mucronate, up to 50 p. long, others subcylindric, up to 90 X 8 p., and 
their walls at times flexuous, some resembling the pleurocystidia, no 
clamp connections seen (S-18462). 

Collybia platyphylla (Fr.) Quélet, Champ. Jura et Vosges p. 93 (57). 
1872. 

The Broad-gilled Collybia 

Agaricus platyphyllus Fries, Syst. Mye. 1: 117. 1821. 
Agaricus (Tricholoma) praefoliatus Peck, Ann. Rep. N. Y. State Mus. 32: 

55. 1880. 
Gymnopus platyphyllus Murrill, North Am. Flora 9: 367. 1916. 
Tricholomopsis platyphyllus Singer, Schw. Zeit. Pilzkund. 17: 56. 1939. 

Illustration: R eel13, No. 90. 

GENERAL DiscussiON. The appearance of this species is truly 
distinctive, although one may have to collect it severa! times before 
he recognizes the characteristic aspect. The gills, for one thing, 
have a clean rigid appearance, almost like some Hygrophori . The 
chief difficulty which the novice will encounter will be in placing 
the fungus in the proper genus within the Friesian system. The 
stipe is scarcely cartilaginous so one usually searches first in 
Tricholoma. The margin of the pileus is thin and readily splits 
radially so that old caps frequently have a frayed or torn appear
ance. The surface of the cap is dry and fibrillose-furfuraceous. 

EDIBILITY. Edible. It is not highly rated as an esculent. Only 
fresh young caps should be eaten; the older ones are likely to be 
strongly flavored. In many regions the carpophores appear to be 
badly infested with insect larvae, but this does not seem to be true 
along the Pacifie coast. In the latter region, however, I have seldom 
seen enough carpophores for a meal. Meil vaine states that the caps 
are best broiled or fried. 
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HABIT, HABITAT, AND DISTRIDUTION. Single to scattered or in 
small groups, usually along a rotten log or on very rich humus. 
June to October in the central United States, spring and fall along 
the Pacifie coast. During warm wet weather in June it is likely to 
fruit in abundance and can often be collected in the period between 
the end of the morel crop in the spring and the onset of the sum
mer mushroom season. It is common in the sense that it is fre
quently found, but does not produce large numbers of carpophores 
at one time. 

TECHNICAL DESCRIPTION. Pileus 5-12 {20) cm. broad, convex 
with an inrolled margin but saon becoming broadly convex to plane 
or the margin recurved, sometimes retaining a low broad umbo, 
sometimes the dise slightly depressed, margin opaque or when wet 
striatulate and in age frequently frayed, surface moist to dry and 
streaked with fibrils, at times almost glabrous but usually furfurace
ous to subscaly, the margin very thin and saon lacerated, color 
blackish to avellaneous on the dise, paler and grayish toward the 
margin, sometimes very pale whitish gray over ali except the 
slightly dar ker dise; fl.esh thin and moderately pliant, watery gray, 
odor and taste not distinctive; lamellae broad (10-20 mm.), subdis
tant, 2-3 tiers of lamellulae, adnate but becoming aqnexed to sub
sinuate, often intervenose, white to grayish, usually darker in forms 
that have deeply colored pilei, edges even to eroded; stipe 6-12 cm. 
long, 1- 2 (3) cm. thick, equal or sometimes slightly enlarged dawn
ward, stuffed, becoming hollow, with a somewhat cartilaginous cor
tex, surface glabrous to fibrillose, striate, usually appearing merely 
unpolished, whitish or tinged grayish and sometimes more or less 
concolorous with the pileus. 

Spores 7-9 (10) X 4.5-6 p., white in mass, smooth, ellipsoid, not 
amyloid; basidia four-spored, 34-36 X 5-7 p., narrowly clava te; 
pleurocystidia not differentiated; cheilocystidia abundant, of vari
ous shapes, sorne basidia-like but usually broader than immature 
basidia and 26-37 X 8-11 p., others somewhat irregular or with one 
or two inconspicuous obtuse projections, others in the form of hairs 
24-32 X 2.5-3 p.; gill trama hyaline, homogeneous and regular to 
somewhat interwoven; pileus trama homogeneous beneath a cover
ing of irregularly arranged pilocystidia with smoky brown contents, 
the pilocystidia 30-60 X 8-12 p. and narrowly clavate with rounded 
apices {G-532). 
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Collybia dryophila (Fr.) Quélet, Champ. Jura et Vosges p. 97 (67). 
1872. 

The Oak-loving Collybia 

Agaricus dryophüus Fries, Syst. Mye. 1: 124. 1821. 
Gymnopus dryophilus Murrill, North Am. Flora 9: 362. 1916. 
Marasmius dryophilus Rea, Brit. Basidiomycetae p. 524. 1922. 

Illustration: Reel13, No. 91. 

GENERAL DiscussiON. In the photograph note the incurved 
margin on the young cap at the right. This is the character that is 
used to distinguish Mycena from Collybia according to the old 
Friesian classification. C. dryophila has a number of close relatives 
which are sometimes difficult to recognize. The commonest of these 
are C. butyracea, C. asema, C. lentinoides and C. aquosa. I shall 
not try to distinguish between these without the aid of additional 
photographs. None is poisonous so the novice will not come to grief 
for lack of the information. But he ,should check the generic char
acters very carefully, particularly the spore deposit, in order not to 
confuse C. dryophila with pink-spored species. The photograph 
shows typical specimens. The colors are those of fresh, rapidly de
veloping carpophores which have not begun to fade. Note the rhizo
morphs at the base of the stipe. The soil is sometimes shot through 
with these over the entire area on which the fruiting bodies are being 
produced. 

EniBILITY. Kauffman states that it is delicious when fried with 
bread crumbs and egg. In Washington, Oregon and California this 
species should be on every mycophagist's list. During seasons when 
it is not fruiting prolifically the caps frequently are infested with 
insect larvae. Small beetles frequently found hiding between 
the gills can be shaken out or removed by immersing the caps in 
water. They are not harmful to the mushrooms. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious to subcespitose 
on rich leafmold, spring, summer and fall, common throughout 
North America. It is most abundant in hardwood or mixed conifer 
and hardwood forests. Along our Pacifie coast it is very abundant 
under aider. ln Michigan, in wet areas where burr oak predomin
ates, it frequently occurs in great quantity. It may also fruit 
abundantly in areas where wood has been eut and the chips left to 
rot. One should watch such places if he desires to collect it for the 
table. 
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TECHNICAL DEsCRIPTION. Pileus 2.5-5 (7) cm. broad, when 
young very broadly convex to nearly plane, sometimes slightly um
bonate, soon fiat or nearly so, in age the margin often elevated and 
wavy, margin remaining strongly inrolled until near maturity and 
slightly pubescent at first, surface smooth to somewhat uneven, 
moist and appearing subhygrophanous, opaque, color variable, dark 
rusty brown (" warm sepia") to bright reddish brown ("hazel") 
at first, gradually becoming yellowish brown (" buckthorn brown") 
over the dise and subochraceous along the margin, sometimes devel
oping a pale grayish-cinnamon cast; fiesh nearly equal in thickness 
and as thick or thicker than the width of the gills, pallid, fading to 
whitish, pliant, odor pleasant but faint, taste mild; lamellae very 
crowded, 60-65 reach the stipe, 3-4 tiers of lamellulae, appearing 
adnexed, whitish or pallid, edges even; stipe 4-7 cm. long, hollow, _ 
cartilaginous, surface dull and unpolished when young, glabrous, 
smooth, terete or compressed, pallid or tinged with the color of the 
pileus, base furnished with numerous white rhizomorphs and sorne
times spongy-bulbous. 

Spores 5-6 X 3 p., white in mass, narrowly ellipsoid, smooth, not 
amyloid; basidia four-spored, 18-20 X 4-4.5 p.; pleurocystidia and 
cheilocystidia. not differentiated; gill trama homogeneous, hyphae 
parallel or nearly so and filamentous ( cells 4-8 p. in dia.) ; pileus 
trama homogeneous, cuticle differentiated only as a more compact 
layer of more or less radially arranged hyphae, upper region of 
trama and the cuticle dull brownish in KOH, more or less hyaline 
toward the gills (G-533). 

Collybia acervata (Fr.) Gillet, Les Hyménomycètes p. 329. 1876. 

The Bunched Collybia 

Agaricus acervatus Fries Syst. Mye. 1: 122. 1821. 
Gymnopus acervatus Murrill, North Am. Flora 9: 362. 1916. 

Illustration: Reel 14, No. 92. 

GENERAL DiscussiON. The large dense clusters of carpophores 
are characteristic of this fungus. Note how the stipes are bound 
together for a considerable part of their length. This is the part 
which is buried in the humus. The dull more or less pecan-brown 
color of the cap and stipe is also diagnostic. These two features in 
addition to the white spore deposit are the important field characters. 
When young the margin of the cap is concolorous with the dise, but 
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in the cluster shown in the foreground the margins nearly ali became 
paler. In very young vigorous clusters a sordid purplish cast is 
sometimes present. Occasionally one finds large clusters in which 
the caps are not more than 1 cm. in dia., and at other times the caps 
in a cluster vary greatly in size. The color of the gills varies con
siderably from distinctly vinaceous to nearly white. In old and 
faded carpophores, or when dried, the cap and gills are avellaneous 
or a slightly more vinaceous shade. 

EnrniLITY. Edible, but ail the collections I have tried were 
slightly bitter after cooking. The consistency is excellent, however, 
and if the bitterness could be removed or a mild form found, it 
would be a very fine esculent. 

HABIT, HABITAT, AND DISTRIBUTION. Densely cespitose, usually 
around very decayed logs or in very deep rich humus in conifer 
forests. Common in the mountains of our western states, and not 
rare in the northeastern and northern states and southern Canada. 

TECHNICAL DESCRIPTION. Pileus 1-3.5 (4) cm. broad, (sorne 
clusters occurring with caps barely 1 cm. broad), broadly convex 
to obtuse, the margin inrolled, becoming broadly convex to nearly 
plane, the margin at times turned up in age and not infrequently 
irregular to ·wavy, surface smooth, glabrous, polished, moist to some
what lubricous or subviscid when wet, margin opaque at first but 
often striatulate before fading, subhygrophanous to hygrophanous, 
color dark vinaceous brown to "pecan brown" moist, at times when 
young with a dark purplish brown cast (" Rood's brown " to " army 
brown "), margin gradually becoming paler vinaceous brown, finally 
fading over ail to near avellaneous or a paler vinaceous buff; flesh 
thin, pallid to nearly concolorous with pileus, pliant, taste mild, odor 
none; lamellae crowded, narrow, rounded behind and free or nearly 
so (deeply adnexed and with a decurrent tooth), pallid vinaceous to 
whitish, often more sordid in age, concolorous with pileus when 
dried, edges even; stipe densely clustered, 8--12 (20) cm. long, 3-5 
mm. thick, equal, hollow, cartilaginous, glabrous and polished above 
ground, lower portion matted with fibrils-the fibrils binding the 
stems into a distinct bundle, concolorous with or darker than the 
pileus and remaining darker when dried. 

Spores white in mass, 5-6.5 X 2.2-2.6 p., slightly curved in a side 
view, narrowly oblong to subcylindric in face view, smooth, hyaline, 
not amyloid; basidia 19-23 X 4--4.5 p., four-spored, hyaline in KOH; 
pleurocystidia none; ·cheilocystidia 18--23 X 3-5 p., subfusoid to ela-
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vate and imbedded, elongating up to 36 p. in age and then filament
ous, the projecting part somewhat fiexuous, not abundant; gill 
trama hyaline in KOH, interwoven; pileus' trama interwoven, the 
surface region slightly gelatinous, no sharply differentiated pellicle 
present (S-19456). 

MYCENA (Fr.) S. F. Gray 

According to the Friesian system of classification the genus is de
fined to include white spored agarics with central slender cartilagin
ous stipes, attached but not typically decurrent gills, and the margin 
of the pileus appressed against the stipe when young. Most species 
lack all indications of a veil. Actually this definition was never 
adequate and Fries himself included species with decurrent gills in 
Mycena, and M. galericulata, the type of the genus and a fungus 
Fries himself considered typical of it, has the margin of the pileus 
incurved at first in robust rapidly developing carpophores. The 
difficulty is that in the assemblage of gill-fungi including Mycena 
Collybia and Omphalia (all sensu Fries) the manner in which the 
gills are attached to the stipe and whether or not the cap margin is 
incurved do not always serve to group closely related species in the 
same genus. Consequently other characters must be used in any 
attempt to arrive at a better classification. In my concept of 
Mycena, which is essentially that of Kühner with minor differences, 
the genus is characterized as follows: The stipe is central, cartilagin
ous, tubular or hollow and either glabrous or appressed fibrillose. 
The pileus is typically conie to convex but may be depressed in sorne 
species, especially in age. It is fleshy in a few, usually submembran
ous, and in the smaller forms typically membranous. The margin of 
the cap may be straight or incurved. The lamellae are usually 
ascending-adnate or hooked but often are arcuate and sometimes de
current. If the gills are decurrent the margin of the pileus is not 
incurved at first though it may be bent in slightly. The spore de
posit is white and the spores thin-walled, smooth, nodulose or falsely 
echinulate and they may or may not be amyloid. Cheilocystidia 
are typically present, and, since they are diversified in form, are 
important taxonomically. Pleurocystidia are often present and ex
hibit the same diversity of form and size as the cheilocystidia. The 
gill trama is usually regular to interwoven and that of the pileus is 
characterized by sorne differentiation either of the hyphae forming 
the cuticle or those directly beneath it-the hypoderm. 
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This definition serves to bring under one heading a large group 
of closely related species but the dividing line between Collybia on 
the one hand and Xeromphalina and Omphalina on the other needs 
further clarification as follows: Species with adnate gills and an 
incurved margin of the pileus are placed in Mycena if they possess 
cheilocystidia and if the carpophores are typically white or bright 
colored and rather small (with pilei 0.5-2.5 cm. broad) and if they 
do not characteristically inhabit cones of conifers or decaying fruit
ing bodies of other agarics. Grayish or clark colored species with an 
incurved margin and adnate gills are placed in Mycena if the pileus 
has a differentiated hypoderm. Ali such fungi would be placed in 
Collybia if one adhered rigidly to the Friesian classificat ion. If the 
gills are decurrent and the cap margin is inrolled or strongly in
curved at first, the species are retained in Omphalina if the stipe 
is not viscid. Those with decurrent gills and viscid stipes are re
tained in Mycena regardless of whether the cap margin is inrolled 
or straight. Species with decurrent gills but an appressed or only 
slightly incurved cap-margin are transferred to Mycena if they are 
bright colored or white. This embraces most of the section Myce
narii of Omphalia (Fr.) Quélet. The dull-colored species of this 
section are transferred if cheilocystidia are present or the spores are 
amyloid. The yellowish to t awny species such as Omphalia campa
nella are placed in Xeromphalina, see p. 312. These have rather 
horny stipes and a very characteristic aspect. 

As just outlined, the genus is represented in North America by 
more than two hundred and twenty-five species and is one of the 
largest of the gill-fungi. Attempts to divide it into smaller genera 
have been made. Singer (1942) published a synopsis of the Maras
mioideae with amyloid spores in which Mycena is included along 
with Xeromphalina, P seudobaespora, Heimiomyces, Hydropus, Bae
spora and F ayodia. Singer does not admit species with nonamyloid 
spores to Mycena. I recognize four subgenera of Mycena: Myce
nella, in which the species have ornamented spores; P seudomycena 
in which the base of the stipe is dilated into a round bulb or flat
tened dise; Glutinipes in which the stipe is viscid; and Eumycena 
containing ali species lacking any of the characters of t he first three. 
Eumycena is thcn divided into ten sections and contains the bulk 
of the species. Those interested in further information on the genus 
are referred to Kühner (1938) and to Smith (1947). 

The mycenas are characteristically small fungi and occur abun
dant ly both on humus and decaying wood. The bright hues of 
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many of those found on the needle beds under conifers add consid
erable color to the forest floor since they often occur in groups of 
hundreds of fruiting bodies. They are found abundantly in the 
spring and fall, but are relatively rare during the hot summer 
weather. They are very frequently found in mountainous regions. 
Bath macroscopic and microscopie characters are important in de
limiting species and must be correlated in making identifications. 
Many forms have very characteristic color combinations, and many 
are exceedingly variable in color so that their study is difficult no 
matter from what angle one approaches the genus. There are no 
important edible species, and sorne are thought to be poisonous. 

KEY 

I. Odor and taste resembling that of radishes; colors lilac to various shades 
of sordid purplish .. . ......... ....... .. . Mycena pura R. 14, No. 96 

I. Not as above 
a. Fruiting bodies typically gray to dark gray 

1. Growing ·gregarious to scattered over needle beds under conifers 
or in sphagnum ........... . Mycena atroalboides R. 14, No. 94 

1. Growing on wood, typically subcespitose to cespitose; 
caps 1-2 cm. broad .. ....... . M.ycena occidentalis R. 14, No. 93 

1. Lignicolous but not densely cespitose; pilei 2-7 cm. broad 
M.ycena galericulata R. 32, No. 221 

a. Fruiting bodies tinted with brighter colors 
1. Stipe exuding a blood red latex when eut; growing on wood 

Mycena haematopus R . 14, No. 95 
1. Stipe lacking a colored latex; cap and st~pe flame scarlet; gills 

orange to yellow ....... .. . . M.ycena strobilinoides R. 14, No. 97 
1. Pileus and stipe viscid, yellow; gills lilac 

Mycena lilacifolia R. 14, No. 98 

Mycena occidentalis Murrill, Mycologia 8: 221. 1916. 

The Western Mycena 

Prunulus occidentalis Murrill, North Am. Flora 9: 337. 1916. 

Illustration: Reel 14, No. 93. 

GENERAL DiscussiON. This fungus is typical of a large group of 
gray to blackish mycenas which inhabit the wood of conifers and 
hardwoods. In the western United States two species are frequently 
found in abundance on conifer logs, M. occidentalis and M. macu
lata. As the name of the latter indicates, it soon becomes spotted 
with sordid reddish stains over cap, gills, or stipe. M . hemispherica, 
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a species more abundant in the northcentral and northeastern 
United States is distinguished by rather slight microscopie differ
ences and for all purposes our photograph would pass equally well 
for either since M . hemispherica does not necessarily have a hemis
pheric pileus. 

EDIBILITY. Not known. 

HABIT, H ABITAT, AND DISTRIBUTION. Subcespitose to cespitose on 
conifer logs throughout Washington, Oregon, California, Idaho and 
Colorado. It usually fruits during the summer and fall , but may 
be found during the winter months farther south. 

T ECHNICAL D ESCRIPTION. Pileus 1-2 cm. broad, broadly conie to 
convex, often with a flattened dise, becoming broadly campanulate 
to broadly convex, in age sometimes nearly plane, margin appressed 
against the stipe at first, surface hoary but soon polished and naked, 
when wet lubricous to subviscid, conspicuously translucent striate 
to dise at maturity when moist, at times slightly rugulose around the 
dise, color occasionally " fuscous " when young, but more often dark 
watery gray, becoming somewhat drab-gray on the dise and pale 
watery gray along the margin, fading (often on the dise first) to 
ashy brown or brownish gray; flesh thin except under the dise, 
brittle or moderately pliant, dark gray, becoming pallid, odor none, 
taste mild; lamellae adnate at first, developing a slight tooth or be
coming adnexed, subdistant to distant (18-20 reach t he stipe), 2 
t iers of lamellulae, narrow to moderately broad, whitish to grayish, 
sometimes grayish at base and whitish at the margin, edges even; 
stipe 2-4 (6) cm. long, 1.5-2.5 mm. thick, equal or either t he base 
or apex enlarged slightly, tubular, cartilaginous but fr agile, base 
white strigose to nearly glabrous, glabrous above but apical region 
hoary at first , soon polished and translucent, slightly transversely 
undulate, concolorous with the pileus or a paler gray. 

Spores ellipsoid, 7-8 (9.5) X 4-5 (5.5) p., amyloid (reaction 
strong); basidia four-spored , 32-36 X 6-7 p.; cheilocystidia im
bedded and inconspicuous, 26-30 X 5-10 p., very irregular in shape, 
smooth at first and clavate to fusoid, soon with obtuse protuberances 
developing and in age often variously elongated and branched, the 
branches sometimes developing very short blunt proj ections; gill 
trama very faintly vinaceous brown in iodine or remaining yellow
ish; pileus trama with a distinct thin pellicle, a region of slightly 
inflated cells beneath it, and the remainder floccose-filamentous, 
hardly turning brownish in iodine (G-536) . 
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Mycena atroalboides (Pk.) Saccardo, Syll. Fung. 5: 276. 1887. 

Agaricus (Mycena) atroalboides Peck, Ann. Rep. N. Y. State Mus. 27: 93. 
1875. 

Prunulus atroalboides Murrill, North Am. Flora 9: 329. 1916. 

Illustration: Reel 14, No. 94. 

GENERAL DiscussiON. We have included this photograph in 
order to illustrate one of the commonest types of mushroom found 
on the needle carpets under conifers. There are many species of 
small to medium sized gray mycenas with the appearance of this 
one, and the best the novice can hope to do is place them in the 
proper genus. To do this it is essential to have a spore print since 
sorne species of pink, brown and purple-brown spored agarics have 
much the same stature. M. atroalboides is also common in sphag
num bogs and when growing in the deep moss its stem is greatly 
elongated. 

EDIBILITY. Not known. I do not advise any one to experiment 
with mycenas. Sorne are known to be poisonous. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious on needle car
pets under conifers or in sphagnum bogs in the northern and eastern 
United States, and on needle carpets under conifers along the Pacifie 
coast. It usually fruits in the fall or late summer, and is often 
found under black spruce. In the west it occurs under Douglas fir 
as well as spruce. 

TECHNICAL DESCRIPTION. Pileus 1-2 cm. broad, ovoid to convex 
or obtusely conie when young, becoming broadly conie or with a 
distinctly flattened dise, expanding and finally plane with a low 
flattened umbo, margin connivent or curved in slightly when very 
young, fiaring or recurved in age and frequently wavy or crenate, 
surface moist, at first conspicuously hoary from a coating of whitish 
bloom, the bloom often persisting until maturity, smooth or some
what rugulose, translucent-striate toward the margin when moist, 
subhygrophanous and fading slowly, color "chaetura black" "bone 
brown" or "fuscous" when young, the margin at first "cinnamon
drab" to "drab ", at maturity paler but retaining the faint cinna
mon tinge, fading slowly to "pale smoke gray" over aU, sometimes 
spotted reddish brown-particularly in wet weather; fiesh thin but 
cartilaginous, concolorous with the surface (blackish .to pallid) and 
occasionally stained reddish brown, taste and odor mild or very 
slightly of radish; lamellae ascending adnate and with a distinct de-
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current tooth, becoming horizontal and shallowly adnexed, close to 
subdistant, 19-25 reach the stipe, 3 tiers of lamellulae, narrow to 
subventricose in age (1.5-3 mm.), at times strongly intervenose, 
edges pallid and even; stipe 2-4 cm. long (on needle carpets), 5-12 
cm. long (in sphagnum), 1-2 mm. thick, equal, often flexuous, 
tubular, cartilaginous-brittle, with a whitish bloom at first, soon 
naked and polished, base densely white strigose, concolorous with 
pileus but soon paler especially above, often with an abundant clear 
watery juice. 

Spores ovoid to ellipsoid, 7-9 X 3-4 p., amyloid, but the reaction 
weak; basidia four-spored, 22-24 X 5-6 p.; cheilocystidia abundant, 
19-25 (30) X 6-12 p., clavate to subcapitate with the inflated por
tion covered by short or long rodlike prolongations; pleurocystidia 
rare or absent, similar to cheilocystidia; gill trama deep vinaceous 
brown in iodine; pileus trama with a weil differentiated pellicle be
neath which is found a distinct hypoderm occupying about half the 
trama and with the cells having brown contents, the remaining tissue 
filamentous and hyaline; stipe vinaceous brown in iodine (G-535). 

Mycena haematopus (Fr.) Quélet, Champ. Jura et Vosges p. 244 
(225). 1872. 

Agaric'U3 haematopU3 Fries, Syst. Mye. 1: 149. 1821. 
GalactopU3 haematopU3 Earle, Bull. N. Y. Bot. Gard. 5: 426. 1909. 

Illustration: Reel14, No. 95. 

GENERAL DrscussiON. This is perhaps the best known of ali spe
cies of Mycena. The habit and habitat, the dark reddish colors, 
crenate margin of the pileus and the dark red latex are field charac
ters which enable one to recognize it at sight. A variety occurs in 
which the gills have reddish margins. The color is caused by pig
ment dissolved in the sap of the cheilocystidia. Every collector will 
find this species sooner or later if he searches around decaying logs 
and stumps of hardwood trees during the spring and faU. 

EmBILITY. Edible but not highly rated. Because it has no pro
nounced flavor it is not valuable for seasoning as are sorne other 
small agarics. 

HABIT, HABITAT, AND DISTRIBUTION. Clustered to closely gregari
ous on decaying wood of broad-leaved t rees such as birch, aider, 
beech, maple etc. It is usually common during the spring and fall 
in wet weather. In Michigan i't is most abundant in June and Sep
tember. It occurs throughout the United States. 
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TECHNICAL DESCRIPTION. Pileus 1-3.5 (5) cm. broad, buttons 
ellipsoid to egg-shaped, expanding to <Obtusely campanulate or 
broadly conie, sometimes convex, sometimes sharply conie, in age 
plane or with a recurved margin and an acute or obtuse umbo, mar
gin appressed against the stipe and usually characterized by a sterile 
band which becomes lacerated or merely crenate, surface at first 
appearing dry, covered by a dense pruinose coating, saon becoming 
polished and moist, translucent-striate at maturity but often opaque 
at first, sometimes becoming sulcate in age, color dark reddish brown 
(" carob brown ") on the dise and paler grayish vinaceous toward the 
margin, margin whitish in sorne and the dise pale sordid reddish 
brown, often stained dark sordid reddish brown in age ; flesh thin, 
fragile, grayish-vinaceous or pallid, exuding a dark blood-red latex 
wh en eut, odor not distinctive; taste mild to bitterish; lamellae close 
to subdistant, 20-30 reach the stipe, 2-3 tiers of lamellulae, nar
rowly adnate, ascending, narrow to moderately broad, whitish or 
grayish-vinaceous, saon stained sordid reddish brown, edges floccu
lose, pallid or whitish; stipe (3) 4-8 (14) cm. long, 1-2 (3 .5) mm. 
thick, equal, rigid, fragile, hollow, base strigose, upper portion cov
ered by a dense coating of paHid to pale cinnamon-drab pruina, be
coming polished in age, exuding a dark blood-red latex when broken. 

Spores white in deposits, hyaline in KOH, 8-10 X 5.5-6 p., smooth, 
amyloid; basidia four-spored, hyaline in KOH, 32-36 X 7-9 p.; 

pleurocystidia rare to scattered, 46-68 X 9-14 p., ventricose with 
tapered necks and acute apices, hyaline, thin-walled; cheilocystidia 
similar to pleurocystidia but often shorter, hyaline, apices forked 
in sorne; gill trama interwoven, hyaline in KOH, vinaceous in 
iodine, lact ifers numerous; pileus trama with a weil differentiated 
pellicle and hypoderm, the remainder floccose, lactifers numerous, 
ali parts except the pellicle vinaceous in iodine (S-20069). 

Mycena pura (Fr.) Quélet, Champ. Jura et Vosges, p. 103 (68). 
1872. 

The Clean Mycena 

Agaricu.s puru.s Fries, Syst. Mye. 1: 151. 1821. 
Gymnopu.s puru.s S. F. Gray, Nat. Arr. Brit. Pl. 1: 608. 1821. 
Prunulu.s purus Murrill, North Am. Flora 9: 332. 1916. 

Illustration : R eel14, No. 96. 

GENERAL DiscussiON. This species rivais Laccaria laccata in the 
frequency with which it returns to annay the collector. The photo-
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graph illustrates medium sized carpophores of rather dark color and 
the change in color accompanying the Joss of moisture is also evi
dent. In one the stipe is somewhat fibrillose-scabrous and in the 
others it is glabrous. The latter condition is typical but the varia
tion is common and exhibited by large fruiting bodies more fre
quently than by medium sized ones as shown here. The colors are 
sorne shade of vinaceous, purplish, or lilac on the stipe, young gills 
and pileus. However, color variation is the rule and one will en
counter sorne with white or nearly white caps, sorne with yellow and 
sorne with almost gray pilei. Obviously, then, one needs sorne other 
character by which to identify the fungus. The odor and taste are 
distinctive and constant, resembling those of radishes. These 
coupled with lilac tints in the apex .of the stipe or young gills will 
::;erve very weil as field characters. There are severa! species rather 
closely related to M. pura. M. subaquosa is pure white, t all and 
slender, and with a much stronger odor and taste. Its consistency 
is watery. Mycena Kuehneriana has broadly decurrent gills. 

EDIBILITY. Not recommended. 

HABIT, HABITAT, AND DISTRIBUTION. Single to gregarious on 
humus in woods of both hardwoods and conifers throughout the 
United States and Canada. It fruits during the spring, summer or 
fall whenever the combination of moisture and temperature condi
tions is favorable. It is most plentiful during cool wet seasons. 

TECHNICAL DESCRIPTION. Pileus 2-4 (6.5) cm. broad, obtuse, 
when young with the margin straight or slightly incurved, becoming 
obtusely umbonate, convex, plane or with the margin elevated, dise 
rarely slightly depressed, surface naked, moist, translucent-striate, 
sometimes sulcate and tuberculate-striate, the margin thin and 
splitting in broadly expanded caps, hygrophanous, opaque and fre
quently wrinkled in age, color very variable, bright rosy-red, 
purplish lilac-gray, yellowish, or white with a faint bluish or 
purplish tinge on the dise (" pale lobelia violet" to pale lilac, " deep 
hellebore red " to " dark livid-brown " often fading to " light pur
plish vinaceous ") ; flesh moderately thick, usually abruptly tapered 
half way to the margin, purplish, livid-bluish to sordid lilac, becom
ing pallid or whitish, odor and taste resembling th at of radish; 
lamellae close to subdistant, adnate, adnexed or uncinate, broad, be
coming ventricose and 5-8 mm. broad, intervenose, color variable, 
tinged purplish, lilac or bluish, often shaded more or Jess with gray, 
sometimes white, edges whitish; stipe (3) 4-10 cm. long, 2-6 mm. 
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thick, terete or compressed, equal, sometimes enlarged below, hollow, 
toughish, sometimes more or less twisted-striate, sometimes even, 
glabrous or scabrous-pruinose, sometimes subscaly owing to the 
lacerated cuticle, base slightly mycelioid, whitish or concolorous 
with pileus, often paler or wit h slightly different tones. 

Spores 6-8 X 3.5-4 p., subcylindric to narrowly ellipsoid, amyloid; 
basidia four-spored, 40-60 X 10-20 p., ventricose with obtuse apices 
or elongated into a tapered neck, sometimes saccate above a narrow 
pedicel; cheilocystidia abundant, similar to pleurocystidia; gill 
trama homogeneous, of long moderately broad cells, vinaceous 
brown in iodine; pileus trama with a poorly differentiated pellicle, 
a distinct hypoderm and a rather thick body of :filamentous hyphae, 
vinaceous brown in iodine (G-538). 

Mycena strobilinoides P eck , Ann. Rep. N. Y. State Mus. 45: 23. 
1893. 

Prunulus strobilinoides Murrill, North Am. Flora 9: 337. 1916. 
Prunulus aurantiacus Murrill, North Am. Flora 9 : 336 . 1916. 
Mycena aurantiaca Murrill, Mycologia 8: 220. 1916. 

Illustration: Reel14, No. 97. 

GENERAL DiscussiON. This is one of the most brilliantly colored 
species known, and a group of hundreds of carpophores adds con
siderable color to the often otherwise dull needle carpet under 
conifers. However, the color fades to yellow and the change is 
often so complete that one is likely to think he has found a different 
species if he cornes upon a large group of faded carpophores. The 
echinulate pleurocystidia which are often :filled with a yellow sap 
will allow such specimens to be accurately identified. The im
portant field characters are the bright almost metallic color and the 
colored gill edges. M ycena montico~a, a fun gus found in the sa me 
habitats, has more pink in the cap and the gills are not margined. 

EDIBILITY. Not tested. 

HABIT, HABITAT, AND DISTRIBUTION. D ensely gregarious on and 
often forming extensive carpets over needle beds under conifers, 
particularly pine. It fruits during the later summer and fall and 
is common in the Cascade and Olympie Mountains but apparently 
is rare eastward. H owever, it has been collected on the south shore 
of Lake Superior in Michigan, in Massachusetts and Quebec. It ap
pears to be typically northern or alpine in distribution. I find it 
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regularly at elevations of 2500 ft. or more in the Olympics and 
Cascades. 

TECHNICAL DEsCRIPTION. Pileus 1-2 cm. broad, acutely conie 
when young, either not expanding or becoming campanulate, margin 
appressed against the stipe when young, becoming slightly crenate 
and often ftaring somewhat in age, surface moist and smooth, lu
bricous, translucent-striatulate near the margin when moist, some
what sulcate at maturity, color " Grenadine red" to "ftame scarlet" 
when young and fresh, fading slowly to " cadmium yellow " or 
" capucine yellow ", not hygrophanous; flesh thin and pliant, yel
lowish, odor and taste not distinctive; lamellae ascending-adnate 
and with a slight decurrent tooth, subdistant (15-20 reach the stipe), 
narrow (2-3 mm.), yellow to " light salmon-orange" with a "flame 
scarlet" edge; stipe 3-4 cm. long, 1-2 mm. thick, equal, terete, solid 
or with a very small tubule, pliant and cartilaginous, strigose with 
orange fibrils at the base, covered with an orange pruinose coating 
toward the apex, soon naked and glabrous except at the base, evenly 
" orange-chrome " to " orange" or paler. 

Spores ellipsoid, 7-9 X 4-5 (5.5) p., amyloid; basidia four-spored, 
26--30 X 6-7.5 p.; cheilocystidia and pleurocystidia similar, scattered 
to abundant on the sides and very abundant on the edges, clavate 
to subfusoid, the upper portion covered with rodlike projections, 
contents bright to pale orange or hyaline; gill trama vinaceous 
brown in iodine; pileus trama with a thin poorly differentiated pel
licle, the cells immediately beneath the pellicle filled with a bright 
orange content, the hypoderm scarcely differentiated and grading 
evenly into the tramai body, ali tissue beneath the pellicle bright 
vinaceous bmwn in iodine (G-719). 

Mycena lilacifolia (Pk.) Smith, North American Species of Mycena, 
p. 414. 1947. 

Agaricus lilacinus Peck, Ann. Rep. N. Y. State Mus. 24: 63. 1872. (Not 
A. lilacinus Mont. 1856) 

Agaricus lilacifolius Peck, Ann. Rep. N. Y. State Mus. 29: 66. 1878. 
Omphalia lilacifolia Peck, Ann. Rep. N. Y. State Mus. 45: 34 (94). 1893. 
Omphalina lilacifolia Murrill, North Am. Flora 9: 346. 1916. 
Clitocybe lilacijolia Singer, Lloydia, 5: 105. 1942. 

Illustration: Reel14, No. 98. 

GENERAL DiscussiON. This is a very beautiful and distinctive 
American agaric. The yellow pileus and stipe, which are both viscid, 
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and the pale lilac gills are its outstanding features. The gills fade 
readily so that in old caps one at times can scarcely discern any 
tint of lilac. The yellow fades ta a dirty white, and consequently 
old fruiting bodies are difficult to identify. It is because of such 
changes as this that specialists often insist on seeing bath young 
and old carpophores before naming a collection. As is evidenced 
by the synonymy, there is sorne difference of opinion asto the genus 
in which this species should be placed. It would not be at ali sur
prising if someone in the future placed it in Hygrophorus, subgenus 
Hygrocybe, section Viscidipes on the grounds that its gills had a 
waxy appearance. I have included it in Mycena because its rela
tionships appear ta me to be with the viscid-stiped members of 
Mycena which grow on wood. 

EnrniLITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Rare. Single to gregarious 
on rotting conifer logs. Known from the Pacifie coast, the Rocky 
Mountains of Idaho, and the northern and eastern United States 
south to the Great Smoky Mountains National Park in Tennessee. 
It usually fruits on the broken end of a log where no masses or ferns 
have become established, and frequently, if a log that shattered as 
it feil is pulled apart, this species will be f.ound fruiting in the inte
rior wherever the cracks are wide enough to allow the caps to de
velop. 

TECHNICAL DESCRIPTION. Pileus 0.8-2.5 cm. broad, broadly con
vex with a fiattened dise and an incurved margin when young, in 
age with a fiattened or somewhat depressed dise, the margin usually 
remaining sloped abruptly downward (as in a truly conie species, 
and thus causing the cap to be helmet-shaped), surface glabrous, 
vise id to glutinous, translucent-striate, "Naples yellow " on the 
dise," cream-color "toward the margin (bright pale yellow), buttons 
often dull lavender but quickly changing to yellow, often sordid 
white in age; flesh thin and very soft, lilac but saon becoming yel
low, odor and taste not distinctive; lamellae " pale lilac " gradually 
becoming pallid or retaining a lilac tinge, subdistant to moderately 
close, 23-26 reach the stipe, 2 tiers of lamellulae, narrow (2 mm.), 
unequally decurrent, at first arcuate to subdecurrent, edges even; 
stipe 1-3 cm. long, 1-2.5 mm. thick, equal or the base slightly en
larged, tubular, cartilaginous-fragile, glabrous, slimy-viscid, con
colorous with gills when real young, J.ower portion saon becoming 
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yellow but the basal mycelium remaining lilac, in age pallid above 
or with a persistent lilac tint. 

Spores 6-7 X 3--3.5 p., smooth, subellipsoid, not amyloid; basidia 
26-28 X 3-5 p., four-spored; pleurocystidia and cheilocystidia not 
differentiated; gill edges not gelatinous ; gill trama with numerous 
lactifers; pileus trama with a thick gelatinous pellicle of yellow 
hyphae, ali parts including pellicle reddish brown to vinaceous 
brown in iodine (G-539). 

Mycena galericulata (Fr.) S. F . Gray, Nat. Arr. Brit. Plants, 1: 619. 
1821. 

Agmicus gale1iculatus Fries, Syst. Mye., 1: 143. 1821. 
Prunulus gale1iculatus Murrill, North Am. Flora, 9: 336. 1916. 
Colly bia ligniaria Peek, Ann. Rep. New York State Mus., 54: 145. 1901. 
Prunulus ligniarius Murrill, North Am. Flora, 9: 333. 1916. 
Gymnopus dentatus Murrill, ibid ., p . 366. 
Collybia dentata Murrill, Myeologia, 8: 218. 1916. 
Mycena atridisca Murrill, Myeologia, 8: 220. 1916. 
Prunulus atn:discus Murrill, North Am. Flora, 9: 334. 1916. 
Mycena Atkinsoni House, Bull. New York State Mus., 219-20: 233. 1920. 
Collybia rugulosiceps Kauffman, Pap. Mieh. Aead. Sei . Arts and Letters, 

5: 126. 1926. 
Mycena rugulosiceps Smith, Myeologia, 29: 342. 1937. 

Illustration: Reel 32, No. 221. 

GENERAL D iscussiON. This is one of the largest species in the 
genus, and also one with the most checkered history, as the number 
of names given to it indicates. The novice cannat hope to learn to 
reliably identify it at sight in the field. The spore size and type of 
cheilocystidia must be checked. Since finishing the manuscript for 
"North American Species of Mycena" * I have continued to study 
the fungus, particularly during the seasons of 1944, '46 and '47 in 
the vicinity of Mt. Hood, Oregon, and am now convinced that Col
lybia rugulosiceps Kauffman is merely a robust form hardly justify
ing any formai taxonomie recognition. The characters I previously 
thought might be constant have turned out to be variable on mate
rial collected in the same general area where Kauffman made his 
type collection. Like many other cosmopolitan fungi , such as 
Naematoloma fasciculare, it can adjust itself to either the wood of 
conifers or hardwoods in this region. The description given below 

*University of Michigan Press, Ann Arbor, Michigan, 1947. 
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is that of the western form I described as Mycena rugulosiceps. 
The photograph was taken near Rhododendron, Oregon. 

EomiLITY. Not recommended since it is both difficult to identify 
and not found in proper quantity for a good esculent. 

HABIT, HABITAT, AND DrsTRmUTION. Scattered to subcespitose on 
or around hardwood logs, stumps or debris, more rarely-but espe
cially in the Pacifie Northwest-going over to wood of conifers. 
The cluster illustrated is about the size to expect when the fungus 
is fruiting luxuriantly. It fruits sparingly in the spring and more 
abundantly in the fall. 

TECHNICAL DESCRIPTION. Pileus (2.5) 3.5-6 (7) cm. broad, ob
tuse when young, becoming broadly campanulate to convex or more 
or less plane, the umbo often disappearing, the margin frequently 
more or less incurved and in age often becoming elevated, surface 
covered with a hoary bloom at first, soon becoming shining and pol
ished, lubricous when wet, margin opaque but becoming faintly 
translucent-striate when nearly mature, becoming radially wrinkled 
to rugulose or sulcate, color " blackish mouse gray " when young, 
becoming " drab " on the dise and watery gray along the margin, 
sometimes entirely "pale smoke gray," subhygrophanous, fading 
slowly to " avellaneous " with a sordid brownish dar ker dise; fiesh 
thick on the dise, tapering gradually and thin over the marginal 
area, whitish to cinereous, very tough and cartilaginous, odor and 
taste not distinctive; lamellae adnate to somewhat adnexed, at times 
sinuate in age, usually with a decurrent tooth, close but becoming 
subdistant, 28-36 reach the stipe, broad (5-7 mm.), nearly equal or 
tapered at the margin, in age sometimes subventricose, strongly 
intervenose, rigid and firm, white or pale grayish, becoming sordid 
gray or fiushed with pinkish and appearing grayish pink, sometimes 
stained sordid reddish brown in spots, edges even; stipe variable in 
length, depending on the habitat, 5-8 cm. long in open places and 
8-12 cm. long when growing from buried wood or on the debris on 
the forest fioor in wet places, 4-8 mm. thick, sometimes with a short 
pseudorhiza, hollow, very tough and cartilaginous, glabrous, smooth 
or more or less twisted-striate, blackish to pale or dark sordid gray 
or grayish brown below, whitish or merely pallid above. 

Spores ellipsoid, 8-10 X 5-6 (7) p., amyloid; basidia four-spored, 
38-40 X 8-9 p. wh en the sterigmata begin to form; cheilocystidia 
embedded, 26-34 X 7- 12 ,..., clavate to subcapitate, the enlarged por
tion furnished with numerous wavy filamentous projections 5-10 X 
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1.5 /L, hyaline; pleurocystidia not differentiated; gill trama vinaceous 
brown in iodine; pileus trama composed of a thin pellicle of very 
narrow hyphae which do not gelatinize in KOH, beneath this is a 
poorly formed hypoderm no t sharply separated from the remainder 
of the fil amentous trama, ali but the pellicle staining brownish in 
iodine. 

PLEUROTUS (Fries) Quélet 

The fungi placed in Pleurotus typically have white spore deposits 
but there are sorne exceptions. P. sapidus has spores which are 
tinged lilac in heavy deposits and in P. nidulans they are pink. Al
though colored in both species, the spores possess smooth thin walls 
and bence do not differ structurally from the spores of the other 
species in the genus. In Pleurotus the stipe varies with the species 
from eccentric to lateral or it may not be present. If it is present 
the gills are attached to it and vary from adnexed to decurrent. 
Nearly all the species are found on decaying wood or plant debris 
and vary from minute to gigantic in size. They are typically fleshy 
but this character is not too reliable since many have layers of 
gelatinous tissue in their pilei and this invariably gives the caps a 
pliant to subcartilaginous consistency. In fact the distinctions 
drawn by Fries between such genera as Panus and Lentinus on the 
one hand and Pleurotus on the other are not practical and attempts 
have been made to redistribute the species of ail these genera. 
Singer (1939 ) places them ali in the family Tricholomataceae sub
f amily Pleurotoideae, and di vides the group as follows : 

LENTINELLUS : Spores amyloid; gills serra te; pleurocystidia not 
thick-walled. 

PANELLUS : Spores amyloid, smooth, small ; gills en tire, no pleuro
cystidia. 

PA NUS : Spores not amyloid; gill edges en tire; pleurocystidia 
thick-walled; flesh lacking a gelatinous layer. 

* AcANTHOCYSTIS: Spores not amyloid; gill edges en tire; pleuro
cystidia t hick-walled; flesh with a gelatinous layer or entirely 
gelatinous. 

*PLEUROTUS: Spores not amy loid; gill edges en tire; pleurocystidia 
not with thick walls ; consistency fleshy. Stipe present, ec
centric or lateral. 

LENTINUS: Spores not amyloid; gill edges serra te; pleurocystidia 
not with thick walls ; consistency rather tough. 
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TECTELLA: Spores not amyloid; stipe lacking, carpophores re
supinate at first; spore deposit pure white, veil present on 
un der si de ( over gills) in young stages; hyphae of the f!esh with 
thickened walls. 

*RESUPINATUS (ScYTINOTOPSis): Spores not amyloid; veil lack
ing; hyphae of f!esh with thin walls; gill trama regular; flesh 
often gelatinous. 

*CALATHINUS: Characters of Resupinatus but gill trama inter
woven, f!esh not gelatinous. 

ScHIZOPHYLLUM: Lamellae splitting lengthwise along the edges; 
flesh tough, reviving. 

DocHMIOPUS: Spore deposits pale vinaceous, spores usually fin ely 
punctate; f!esh very thin and delicate. (Species placed in 
Claudopus in Friesian system). 

*PHYLLOTOPSIS: Fruiting body sessile, fan-shaped, f!eshy; spore 
deposit pink; spores smooth. (Claudopus or Pleurotus nidulans 
of various authors). 

The genera designated by an asterisk are the segregates of 
Pleurotus. From a technical point of view there are many prob
lems still to be investigated in this group of fungi, and I offer the 
above classification here in arder to familiarize the reader with the 
names likely to be encountered in the literature and to give the 
diagnostic characters of the segregated genera. 

The species of Pleurotus (in the broad concept of the genus) are 
widely distributed throughout forested regions of North America. 
They are often found abundantly on the cottonwoods and willows 
along the rivers and irrigation ditches of the arid regions of our 
west and southwest. Severa! of the larger species are considered as 
fine esculents. They often fruit abundantly in the spring and fall . 
The characters by which species are distinguished are both micro
and macroscopic, as indicated in the list of genera given previously. 
Fortunately the larger species can usually be identified in the field 
with or without the aid of a micr-oscope, and since no poisonous spe
cies are known among the white or lilac spored representatives, the 
genus is a good one for the amateur to concentrate upon. For an 
account of sorne of the North American species see Kauffman 
( 1918) . Coker (1944) bas recently published an account of the 
smaller species as they occur in North Carolina. 
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KEY 

I. Spore deposit tinged pale li lac; fruiting body whitish 
Pleurotus sapidus R. 15, No. 101 

I. Spore deposit white. 
A. Fruiting body shining white .. .. . Pleurotus porrigens R. 15, No. 100 
A. Pileus sordid clay-color at !east toward the margin 

Pleurotus petaloides R . 15, No. 99 

Pleurotus petaloides (Fr.) Quélet, Champ. Jura et Vosges, p. 245. 
1872. 

The Leaf-like Pleurotus 

Agaricus petaloides Fries, Syst. Mye. 1: 183. 1821. 
Agaricus petaloides ~ spathulatus Fries, Syst. Mye. 1: 183. 1821. 
Agaricus spathulatus Persoon, Mye. Eur. 3: 32. 1828. 
Pleurotus petaloides var. spathulatus Saecardo, Syll. Fung. 5: 361. 1887. 
Pleurotus spathulatus Peek, Ann. Rep. N. Y. State Mus. 39: 63. 1886. 
Acanthocystis petalaides Kühner, Etud. Hymén. p. 111. 1926. 

Illustration: Reel15, No. 99. 

GENERAL DiscussiON. The specimens photographed were grow
ing on a mossy log. They are small and hence more regular in out
line than large fructifications. In old caps the margin is frequently 
crenate or beautifully lobed. The canescence mentioned in the de
scription is still visible on the cap at t he left. The colors are 
typical. The most outstanding characters of this and severa! closely 
related species are microscopie. The cap has a thick gelatinous 
layer of tissue near the surface and t he gills are covered with very 
large conspicuous thick-walled pleurocystidia. Panus angustatus 
has rouch the same appearance as P. petaloides and probably can
nat be distinguished from it except by the smal1 globose spores. 

EnrniLITY. Edible, but not likely to be found m sufficient 
quantity for a meal. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious on 
decaying wood of hardwoods or conifers, often, if growing from 
buried wood, appearing to be terrestrial. It fruits during the sum
mer and fall but is not frequently collected. In northern regions 
one is likely to find it on old logs and stumps of hcmlock. 

TECHNICAL DESCRIPTION. Pileus 2-5 (7) cm. broad near outer 
margin and 5-9 (10) cm. long, wedge-shaped, fan-shaped to spathu
late, tapering to a stem-like base but not marginate behind, surface 
moist and usually more or Jess canescent, with a gelatinous feel but 
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not viscid, margin often faintly striatulate in age and variously 
lobed or wavy, always more or less inrolled and more or less clay
color toward the margin ("Verona brown " to "snuff brown " near 
base, " clay-color " near margin) ; flesh thickish, pliant and car
tilaginous, watery avellaneous, odor and taste mild; lamellae nar
row and very crowded, decurrent down the stipelike base of the 
pileus, pale grayish buff, pruinose under a lens, edges crenulate. 

Spores 7-9 X 4.5-5 f.L, white in mass, ellipsoid, smooth, not amy
laid; basidia four-spored, 20-23 X 5-6/Li pleurocystidia very abun
dant and conspicuous, more or less fusoid in shape, with thick walls 
( 1.5-2.5 f.L), the walls hyaline in KOH but yellowish to brownish in 
iodine, apices incrusted or with the wall somewhat roughened, 54-
72 X 9-12 ~'-• often arising in the gill trama; cheilocystidia smaller 
than pleurocystidia but the same type; gill trama hyaline in KOH, 
homogeneous and interwoven, subhymenium not distinctive; pileus 
trama with a nongelatinous cuticle composed of tufts of projecting 
hyphae (which cause cap to appear canescent), clamp connections 
present, beneath this layer is a thick gelatinous layer and the re
mainder is fioccose, the hyphae having somewhat thickened walls 
(G-540). 

Pleurotus porrigens (Fr.) Gillet, Les Hyménomycètes p. 334. 1876. 

The Broadly Expanding Pleurotus 

Agaricus porrigens Fries, Syst. Mye. 1: 184. 1821. 
Phyllotus porrigens Karsten, Hattsvamp. p. 92. 1879. 
Calathinus porrigens Quélet, Enchir. Fung. p. 46. 1886. 

Illustration: Reel 15, No. 100. 

GENERAL DiscussiON. The photograph speaks for itself. About 
ali I can add is the standard microscopie character by which a 
closely related species can be distinguished. That fungus is P. albo
lanatus and it differs from P. porrigens by having a gelatinous 
layer of tissue in the fiesh of the pileus. The fiesh of the latter is 
not layered. Few agarics have such a clean white appearance and 
a hemlock log covered with carpophores along with the usual mosses 
and lichens is a most attractive sight. 

EnrniLITY. There appears to me to be no good reason why this 
species should not be regarded as one of the choice mushrooms of 
the conifer regions. It is .not large but usually makes up for this 
by producing large numbers of carpophores. It is reported as edible 
in Europe, but has not received much attention as an esculent. 
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Since no Pleuroti are known to be poisonous, the mycophagist need 
not worry as to whetber or not he can distinguisb P. aLbolanatus. 

HABIT, HABITAT, AND DISTRIBUTION. Densely gregarious to sub
cespitose on decaying conifer logs, especially hemlock, throughout 
northern United States and along the Pacifie coast. Also in the 
coniferous areas of Canada. Most abundant during late summer 
and fall in wet cool seasons. 

TECHNICAL DESCRIPTION. Pileus at maturity 2-5 cm. broad, 4-7 
(8) cm. long, earshaped, obovate or fanshaped, originating as a 
small round tubercle one side of which elongates to form the cap, 
surface glabrous to the somewhat mycelioid point of attachment, 
snow-white and glistening at first because of a thin canescent fibril
lose coating, glabrescent over all but the margin, milk-white in age, 
margin long remaining inrolled, spreading only in age and then fre
quently lobed or wavy, not striate; fiesh thin (1-2 mm.), more or 
Jess equal in width, milk-white, odor and taste merely fungoid and 
not distinctive; lamellae developing in the depressed portion of the 
tubercle and at maturity decurrent on the narrowed attached stem
like portion of the pileus, close to subdistant, narrow, 5-7 lamellae 
reaching the base of the cap but many tiers of lamellulae present, 
concolorous with the pileus, edges even; stipe none, cap attached to 
substratum at the narrowed base. 

Spores white in mass, 6-7 X 5-6.5 p., subglobose to globose, 
smooth, not amyloid; basidia four-spored, 32-37 X 7-8 p.; pleuro
cystidia and cheilocystidia not differentiated; gill trama homogene
ous, of closely interwoven hyphae, hyaline or nearly so in KOH ; 
pileus trama homogeneous, no gelatinous layer in the fiesh or over 
the surface, hyphae compactly interwoven, clamp connections abun
dant (G-541). 

Pleurotus sapidus (Schulzer apud Kalchbrenner) Saccardo, Syll. 
Fung. 5: 348. 1887. 

Agaricus sapidus Schulzer apud Kalchbrenner, loon. Hymen. Hung. p. 17; 
t. 8, fig. 1. 1873. 

Illustration: Reel15, No. 101. 

GENERAL DiscussiON. The diagnostic feature of this species is 
the lilac-colored spore deposit. PLeurotus ostreatus, the Oyster 
Mushroom, is very like P. sapidus in most respects, but it should 
differ in having a white or very slightly Jilac-drab spore deposit. At 
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present, at least, I am reserving that name for such a fungus even 
though I have been unable to find it. All the spore prints of my 
collections have soon taken on the characteristic lilac tinge even if 
they appeared white at the moment the cap was lifted from the 
paper. Sorne investigators list P. sapidus as a synonym of P. ostre
atus. In this work I have used the name most clearly applicable to 
the specimens photographed. As far as the mycophagist is con
cerned the question of the identity of these two is purely academie 
since both are highly prized esculents. The position of the fruiting 
bodies on the substratum determines not only the shape of the cap 
but the degree to which the stipe develops as weil as its position. 
In the cluster photographed, which grew out of the top of a stump 
sawed off at ground level, the stipes were practically central, and 
for this reason the novice might search for a name for the collection 
first in Clitocybe. One point to be remembered about this species 
is that the cap may vary from fan-shaped to funnel-shaped. The 
colors of P. sapidus are seldom darker than shown in the photo
graph and frequently vary to nearly pure white. 

·EniBILITY. Edible and highly desirable. However, small beetles 
often bide between the gills so in preparing caps for cooking im
merse them first in water to drive out the intruders. Again, it 
should be emphasized that buttons are most desirable. When the 
caps get older they develop a strong flavor. 

HABIT, HABITAT, AND DISTRIBUTION. Occurring in large masses on 
decaying wood of deciduous trees. It is common, known across the 
continent, and can be collected in the spring and fall. In the west
ern states it is abundant on the wood of red aider and is almost cer
tain to be found wherever aspen grows. 

TECHNICAL DESCRIPTION. Pileus 3-9 (12) cm. broad, marginate 
behind but with an eccentric stipe to almost central! y stipitate (de
pending on its position), at times laterally stipitate to shelving when 
growing on dead trees, etc., usually depressed over the dise or near 
point of attachment to substratum, the margin usually wavy or 
lobed, glabrous and moist, at times subtomentose near point of 
attachment (mostly on shelving forms), color typically white to 
pallid whitish or sorne shade of dark to pale avellaneous (usually 
darker in exposed habitats), often yellowish at least along the mar
gin in age; flesh white, moderately thick, odor and taste pleasant 
(somewhat fungoid) , unchanging when bruised; lamellae close to 
subdistant, decurrent, slightly to distinctly anastomosing on the 
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stipe, broad, whitish, edges even; stipe short to lacking, 1-3 cm. 
long and 8-15 (25) mm. in dia. when present, thick, solid, firm, 
usually tomentose at the base and unpolished upward, concolorous 
or paler than the cap. 

Spores pale lilac in mass, hyaline in KOH, 7-9 X 3-3.5 p., smooth, 
nonamyloid, narrowly oblong; basidia four-spored 23-27 X 4-5 p., 

hyaline in KOH; pleurocystidia none seen; cheilocystidia scattered, 
23-34 (40) X 7-9 p., subfusoid to cylindric, apices obtuse, thin
walled hyaline in KOH; gill trama of distinct! y interwoven thick
walled (1.5-2 p.) hyaline hyphae 8-13 p. in dia., subhymenium of 
very compactly interwoven thin-walled narrow (1.5-3 p.) hyphae; 
pileus trama with a thin cuticle of closely interwoven elements 2.5-
4 p. in dia., not gelatinous in KOH, flesh proper of hyaline thin
walled (1 p. or less) hyphae 4-14 p. in dia., loosely interwoven; clamp 
connections present (S-20491). 

ARMILLARIA (Fr.) Quélet 

According to the Friesian system the diagnostic characters of the 
genus are the white spore deposit, central fleshy stipe, the gills at
tached to the stem in one way or another, and the presence of an 
annulus. No volva is present. The annulus represents the remains 
of a broken veil which at first sheaths the stipe and often becomes 
broken up into zones or scales. I have used the Friesian concept in 
this work. 

Fries recognized that Armillaria contained several relatively unre
lated groups of species, and many mycologists since his time have 
described it as a " dumping ground " and have made attempts to 
subdivide it into more natural genera. Sorne of these attempts have 
been rather unfortunate, but nevertheless severa! groups appear to 
be distinct enough to deserve consideration as separate genera if 
one approaches the problem from a strictly technical point of view. 
The following are recognized as genera by Singer (1939) in his revi
sion of the Agaricales: 

BIANNULARIA : See Catathelasma p. 355. 

ARMILLARIELLA : This genus, the type of which is ArmiUaria mel
lea, contains only the one weil known species insofar as t he flora of 
North America is concerned. It is characterized by nonamyloid 
spores, decurrent gills and an annulate stipe. The gill trama bas an 
interwoven central strand and a subgelatinous subhymenium of 
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somewhat divergent hyphae, but the trama cannot be classed as 
truly bilateral even though one may get the impression that it is if 
incompletely revived sections are studied when working with her
barium material. This concept of the genus is narrower than the 
one originally proposed by Karsten. 

ARMILLARIA: Singer has reserved this name for A . luteovirens and 
thus characterizes the genus as having amyloid spores, parallel to 
subinterwoven gill trama, adnexed to sinuate gills and an annulus. 
The comparable species with nonamyloid spores are then referred to 
Tricholoma. To me these limits appear too narrow and in a strictly 
technical interpretation of the genus I would include in Armillaria 
species as defined above but with spores either amyloid or non
amyloid. A . luteovirens occurs along the Pacifie coast. 

Cortinellus and Oudemansiella are two other genera recognized by 
Singer in his division of Armillaria. Cystoderma is another segre
gate and one which we have treated sepl}l"ately, see page 357. 
Kauffman (1923) included the latter in Armillaria but most other 
authors have followed the Friesian system and grouped them with 
the lepiotas. The species referred to Tricholoma in Singer's system 
are typically terrestrial and among the most frequently collected 
armillarias in North America. They also fruit in the fall and many 
of them, such as A. ponderosa, are large fleshy species. They simu
late those belonging to Catathelasma in this respect. They also 
appear to be most frequently collected in conifer regions and con
sequently are often encountered in our mountainous areas. For a 
descriptive key to the North American species of Armillaria see 
Kauffman (1923). 

KEY 

I. Typically lignicolous and œspitose 
Armillaria mellea R . 15, Nos. 102 & 103 

I. Typically terrestrial and scattered to gregarious 

A. Cap scaly; spores amyloid . .. . Armillaria luteovirens R. 32, No. 222 

A. Cap not scaly; spores not amyloid 

a. Gills close to subdistant, white but becoming yellow at maturity 
Armillaria albolanaripes R. 15, No. 104 

a. Gills crowded, white becoming vinaceous brown in age 
Armillaria ponderosa R. 16, No. 106 

a. Gills rusty-brown spotted in age; odor and taste strongly farina-
ceous ....................... . Armillaria Zelleri R. 15, No. 105 
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Armillaria mellea (Fr.) Quélet, Champ. Jura et Vosges p. 75. 1872. 

The Honey Mushroom 

Agaricus meUeus Fries, Syst. Mye. 1: 30. 1821. 
Armillaria putrida Murrill, North Am. Flora 10: 39. 1914. 
ArmillarieUa meUea Karsten, Hattsvamp. p. 21. 1879. 

Illustration: Reel15, Nos. 102-103. 

GENERAL DiscussiON. The above common name refers to the 
color of the pileus which in sorne varieties is more or less honey
color. The species, like Laccaria laccata, is almost certain to prove 
irritating to the individual who is just beginning to study mush
rooms. It has a characteristic aspect, however, that, once recog
nized, enables one to identify the fungus at sight. Unfortunately 
this aspect is difficult to describe, but is perhaps best stated by say
ing that the fungus has a coarse appearance. The diagnostic char
acters of a more practi.cal nature are its habit of growing in clusters 
around old stumps, the ting above the middle of the stipe, the white 
spore deposit and the fibrillose scales usually present on the pileus. 
The colors are very unreliable. In sorne clusters the caps are almost 
ocher-yellow, in sorne dark honey-color, and others are dull brown 
to blackish. An additional feature which will often aid in recogniz
ing the species is the presence of black rhizomorphs under the bark 
of the sturnp or tree from which the fruiting bodies have come. 
These are commonly referred to as "shoe strings". We have not 
observed the abnormal form mentioned by sorne authors in which 
the carpophores are reduced to a fleshy mass of fungous tissue. 
There is no other species of Armillaria in North America which 
closely resembles this one, but in Clitocybe there is found C. tabes
cens which has the appearance of A. mellea but lacks an annulus. 
Rhoads (1945) has published a comparative study of C. tabescens 
and A. mellea, and he recognizes both species. C. tabescens is 
typically southern. Buttons or relatively immature carpophores 
should be examined to establish the absence of a veil, since this 
structure may be rather evanescent in sorne clusters of A. mellea. 

EDIBILITY. Edible. I consider it very good. It is one of the most 
frequently collected species in North America and is used fresh and 
also dried or pickled for winter use. Krieger recommends that the 
caps be parboiled to destroy the acrid taste, but in the variations I 
have eaten no such taste was encountered. Here, again, one should 
use buttons or relatively immature caps. 
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HABIT, HABITAT, AND DISTRIBUTION. Subcespitose to cespitose or 
occasionally gregarious, usually around the bases of trees or stumps 
of either hardwood or coniferous trees. Late summer and fall. 
Often abundant during fairly dry seasons or during dry spells fol
lowing p~riods of abundant precipitation. It may be either sapro
phytic or parasitic. There is an extensive literature on this species 
because of its importance as a parasite. 

TECHNICAL D ESCRIPTION. Pileus 3-9 (12) cm. broad, obtuse to 
convex young, saon convex-umbonate to broadly convex, in age 
plane or nearly so, sometimes the margin raised up slightly, at first 
decorated with fibrillose scales, scales dark brown to more or less 
pallid, often glabrescent, often striate on margin, color pale yellow 
to dark sordid yellowish brown or sooty brown (normally honey
colored in southern Michigan) ; flesh white to pallid, moderately 
firm, sometimes rusty stained in age, odor not distinctive, taste more 
or less disagreeable; lamellae adn a te but saon more or less decurrent, 
moderately close and broad, nearly equal in width, whitish or sordid 
cream-color and usually stained rusty brown in age, often powdered 
by the spores; stipe 4-10 (15) cm. long, 6-20 mm. thick at apex, 
equal or narrowed downward, stuffed and becoming hollow, fairly 
pliant, floccose-scaly below the superior annulus from pallid to white 
fibrillose patches of veil remnants, more or less glabrescent, above . 
the annulus usually striate and somewhat pruinose, parlia near the 
apex, dingy yellowish downward and usually sordid rusty brown at 
the base or in age over the lower half; annulus superior, usually per
sistent as a soft cottony roll, floccose beneath, whitish, upper surface 
often silky and striate. 

Spores white in mass, ellipsoid, 7-9 x· 5-6 p., smooth, not amyloid; 
basidia 32-36 X 5.5-7 p., four-spored; cheilocystidia abundant, 
clavate to fusoid-ventricose with obtuse apices, sometimes sub
cylindric to more or Iess contorted, 28-40 x· 7- 10 p.; pleurocystidia 
none; gill trama with a central floccose strand and a somewhat 
divergent subhymenuim, the subhymenium rather wide and sub
gelatinous in KOH; pileus trama floccose, the surface-hyphae 
radially arranged and subgelatinous in KOH (S-19831). 

Armillaria albolanaripes Atkinson, Ann. Mye. 6: 54. 1908. 

Illustration: Reel 15, No. 104. 

GENERAL DiscussiON. The pileus of this species is slightly viscid 
at first, but the pellicle is not weil enough developed to always 
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cause the cap to appear varnished when dry. The colors of the 
pileus shown in the photograph are those of a weil matured speci
men. The scaliness mentioned in the description is just beginning 
to show. In this species the veil is present in the form of a fibrillose 
sheath which covers the lower part of the stem. As the stipe elon
gates, the veil becomes broken up into the fibrillose zones seen in 
the photograph, and the uppermost zone purely by virtue of its posi
tion is considered the annulus. The colors, fibrillose sheath of the 
stipe, and color of the mature gills are distinctive field characters of 
this fungus. In many respects this species resembles A. ~uteo-virens 
but the latter bas a distinctly scaly pileus and also develops a slight 
greenish cast. Its spores are amyloid. 

EniBILITY. As far as I know its edibility bas not been reported. 
Binee it is often abundant in the Pacifie Northwest and bas no doubt 
been collected and eaten by at !east sorne collectors, if it were very 
poisonous, this information would have come to light by now. How
ever, any who try it should be cautious. 

HABIT, HABITAT, AND DISTRIBUTION. Single to gregarious on 
humus under aider and in conifer forests. Not uncommon during 
the fall rainy season in the Pacifie Northwest. It is rarely found 
in the spring. 

TECHNICAL DESCRIPTION. Pileus 4-10 cm. broad, obtuse to sub
conic or convex when young, when expanded nearly plane or with 
a slight obtuse umbo, the margin becoming slightly recurved at 
times, surface slightly viscid at first but soon dry, innately fibrillose
streaked and in age becoming slightly scaly toward the margin, 
margin at first often appendiculate from veil remnants, color bright 
yellow at first (" lemon-chrome "), t he margin whitish, dise gradu
ally becoming darker (" cinnamon-brown " to " bister ") and the 
margin bright yellow, the scales also darkening in age (near " cinna
mon-brown ") ; flesh thick, t apered evenly to the margin, firm, white 
or with a yellowish zone near the surface, odor and taste none; 
lamellae sinuate to adnexed, close to subdistant, broad, white when 
young but soon yellowish, finally rather deep yellow, (" yellow
ocher "), edges becoming serra te or eroded; stipe 2-6 (8) cm. long, 
9- 16 mm. thick at apex, equa l or nearly so, stuffed with a compact 
white pith, lower half sheathed by the ragged torn fibrillose-scaly 
remains of the veil , scales white at first but soon yellowish and 
finally with brownish tips, scales often in concentric zones, annulus 
median, submembranous to fibrillose and terminating the sheath, 
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surface silky and smooth above annulus and either whitish or yel
lowish. 

Spores ~ X 4-4.5 p., smooth, hyaline, ellipsoid to somewhat 
drop-shaped with a central oil globule, not amyloid; basidia 26-
30 X 5-7 p., four-spored; cheilocystidia and pleurocystidia none; 
gill trama parallel to subparallel, the subhymenium very narrow 
and not distinctive; pileus trama homogeneous, the hyphae of the 
cuticle radially arranged, 5-8 p. in dia. and occasionally with clamp 
connections, not gelatinous in KOH (G-542). 

Armillaria Zelleri Stuntz & Smith sp. nov. 

Illustration: Reel15, No. 105. 

Pileus 5-10 (15) cm. la tus, obtusus dein umbonatus vel subplanus, 
viscidus, fibrillosus, aurantius v el olivaceo-ochraceotinctus; lamellae 
confertae, angustae, subdecurrentes, pallidae dein rufo-maculatae; 
stipes (4) 7-13 cm. longus, 1-2 (3) cm. crassus, deorsum attenuatus 
et squamoso-peronatus, pallidus dein rufo-aurantius, sursum pal
lidus et furfuraceus; annulus submembranaceus; sporae 4-5 (5.5) X 
3.5 JL· Specimen typicum A. H. Smith n. 17999; legit prope Olympie 
Hot Springs, Olympie National Park, Oct. 17, 1941; in Herb. Univ. 
of Mich. conservatum. 

GENERAL DiscussiON. Descriptions of Armülaria focaZis and A. 
1·obusta do not characterize either as viscid and since A. ZeZZeri has 
a differentiated gelatinous pellicle, it cannot legitimately be referred 
to either one. In addition, Smith has found a fungus very similar 
to A. ZeZZeri but with a dry cap in the Olympie National Park. It 
appears to be A. robusta. Collections of both species were compared 
when fresh. Aside from slightly duller colors and the well developed 
veil, A. ZeZZeri is almost a perfect duplicate of TrichoZoma auran
tium, a fungus that was formerly placed in Armillaria by sorne 
authors and which we have collected in abundance on severa! occa
sions. TrichoZoma subannulatum Batsch sensu Bresadola appears 
to be close but is distinguished by its viscid somewhat bulbous stipe, 
large subglobose spores and apparently by the lack of greenish 
tints in the pileus. W e take pleasure in dedicating this species to 
Dr. S. M. Zeller of Corvallis Oregon, who published an account of 
it under the name A. rrobusta (Mycologia 30 : 472. 1938). 

EDIBILITY. Not known. 
HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious 

under pines either along the coast or in the mountains. It fruits 
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during the fall rainy season and is üften very abundant on thin, 
sandy, moss and lichen covered soil in open stands of pine. We 
have seen it in quantity both in Washington and Oregon. 

TECHNICAL DEsCRIPTION. Pileus 5-10 (15) cm. broad, subconic 
to obtuse with an inrolled margin at first, becoming broadly um
bonate or nearly plane, surface glutinous to viscid at first (merely 
moist in age after being severely rain-washed), fibrillose beneath 
the gluten and in age frequently minutely scaly with distinct ag
glutinated patches of fibrils, usually with adhering patches of veil 
tissue along the margin, color " orange " on dise and " olive-ocher " 
near the margin (orange to sordid greenish yellow from dise out
ward), colors usually quite mixed and variable (similar to those of 
Tricholoma aurantium); fiesh thick (15 mm. near the stipe), white, 
slowly changing to orange-brownish where bruised or around the 
worm holes, odor and taste slightly farinaceous; lamellae close w 
crowded (128 -+- reach the stipe), 2-3 tiers of lamellulae, narrow 
but becoming moderately broad (8 mm.), adnate or slightly adnexed 
at first, developing a decurrent tooth, pallid when young ("tilleul 
buff ") , soon staining or becoming rusty brownish or spotted dull 
rust-color, edges even or slightly serra te; stipe ( 4) 7-13 cm. long, 
1-2 (3) cm. thick at apex, tapered to a more or less pointed base, 
solid but usually hollowed by grubs, pallid within, sheathed up to 
the ragged submembranous annulus by a pallid sheath which very 
soon becomes dull orange and breaks up to leave scales or zones of 
orange fibrils, eventually somewhat glabrescent, surface above the 
annulus merely fibrillose-furfuraceous and whitish; annulus whitish 
above, usualy orange on the under side. 

Spores 4-5 (5.5) X 3.5 p., ellipsoid, hyaline, smooth, not amyloid; 
basidia four-spored; pleurocystidia and cheilocystidia none; gill 
trama not amyloid, of compactly and regularly arranged elongated 
rather narrow cells; pileus trama homogeneous beneath a thin gela
tinous layer which is easily removed in sectioning, not amyloid, the 
hyphae just below this layer dull orange w reddish in KOH (G-
718). 

Armillaria ponderosa (Pk.) Saccardo, Syll. Fung. 5: 78. 1887. 

The Ponderous Armillaria. Also known as the Pine Mushroom 

Agaricus (A1'milla1'ia) ponderosus Peck, Bull. Bufi. Soc. Nat. Sei. 1: 42. 
1873. 

Aga1'icus magnivela1'is Peck, Ann. Rep. N. Y. State Mus. 29: 66. 1878. 
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Armillaria magnivelaris Murrill, North Am. Flora 10: 37. 1914. 
Armillaria arenicola Murrill, Mycologia 4: 212. 1912. 
Tricholoma MurriUianum Singer, Lloydia 5: 113. 1942. 
Tricholoma ponderosum Singer, Lloydia 5: 114. 1942. 

Illustration: Reel 16, No. 106. 

GENERAL DiscussiON. Because of the importance of this species 
as an esculent along our Pacifie coast we felt obliged to include it. 
As the name indicates, the carpophores are large and fl.eshy. They 
can be identified in the field by the crowded adnexed gills, the pale 
colors which gradually become pale to dark vinaceous-cinnamon, the 
large size, and spicy odor. The odor is faint and may not be de
tected by sorne, as Kauffman apparently failed to do when he 
studied his Hoodsport (Washington) collection. A. caligata is most 
likely to be confused with A. ponderosa because its typical form has 
a similar but stronger odor. It is usually smaller and has mu ch 
darker colors in button stages. In eastern and central regions three 
forms of A. caligata occur. One is odorless, one has a disagreeable 
odor, and one has the typical fruit y odor but all can be readily dis
tinguished from A. ponderosa by their darker colors. A. subcaligata 
from southern California has amyloid spores, subdistant gills and 
Jacks a distinctive odor, but in general appearance closely resembles 
A. ponderosa. 

EmBILITY. This species is collected on a commercial scale along 
our Pacifie coast by the J apanese. I have eaten it, but cooked in 
the usual manner it does not have rouch to reoommend it. Sorne of 
my friends found it very tough. However, it has many desirable 
features. It is a very clean firm fungus free from insect larvae for 
a long time, and it keeps remarkably well in the fresh condition if 
only immature caps are collected. It is rather difficult to dry, how
ever, because of the thick fl.esh . In drying it has a tendency to be
come watery, and if it does, then it usually dries to a rather hard 
and undesirable consistency. It should be worth experimenting 
with. It might be excellent for canning. 

HABIT, HABITAT, AND DISTRIBUTION. lt is known from both the 
northeastern and the western United States, but apparently is corn
mon only along our Pacifie coast. It fruits from September to No
vember and can be found in quantity in the mountains at elevations 
of 2000-3000 ft. under pine and mixed conifers as weil as under pine 
and rhododendron along the coast at sea leve!. It is also found 
under Douglas fir. 
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TECHNICAL DESCRIPTION. Pileus (5) 10-20 cm. broad, obtuse to 
broadly convex when young, expanding to plane or the margin be
coming broadly uplifted, when wet the surface subviscid to the touch 
but no gelatinous pellicle present, soon dry, at first appearing 
glabrous or nearly so but appressed fibrillose under a lens, white, 
the fibrils soon breaking up to form broad, appressed, spotlike scales 
which soon become "Verona brown" (vinaceous brown) to "warm 
_sepia " ( dull vinaceous brown) over the dise and pal er toward the 
margin, ground color white, occasionally the scales not forming and 
the fibrils of the cuticle darkening to vinaceous brown causing the 
surface to appear streaked with dark fibrils, margin inrolled, 
cottony-tomentose and extending beyond the gills as a sterile flap; 
flesh thick (2-3 cm.), tapere.d evenly to the margin, hard and firm, 
white, unchanging, odor distinctive-spicy-aromatic to fruity as in 
A. caligata, taste perfectly mild; Iamellae close to crowded, about 
230 reach the stipe, about two tiers of Iamellulae, many forked near 
the cap margin, narrow but in age finally broad (1.5 cm.), more or 
Jess equal, rounded-adnexed, white to whitish, staining pinkish to 
vinaceous brown when bruised and in age at times entirely brown
ish, edges even at first but at times wavy or undulating in age; stipe 
6-12 (18) cm. long, 2-4 cm. thick at apex, solid, white within, 
tapered to a pointed base, Iower two-thirds sheathed by a soft 
whitish veil which is somewhat viscid to the touch when moist (like 
the cap), white to pallid at first, soon breaking up into large scale
like patches which become "Verona brown" or darker, sheath ter
minating in a thick soft ring which is white above and often brown
ish beneath, above the annulus the surface is white and obscurely 
fibrillose-scaly to furfuraceous. 

Spores 5.5-7 X 4.5-5.5 p., broadly ellipsoid to subglobose, not 
amyloid, white in mass; basidia 30-34 X 6-7 p., four- spored; pleuro
cystidia and cheilocystidia none; gill trama parallel, yellow in iodine, 
hyaline in KOH; pile us trama with a cuticle of radially arranged 
hyphae 5-10 p. in dia. without clamp connections, trama proper of 
hyphae 6-12 p. in dia., hyaline in KOH, yellowish in iodine (G-730). 

Armillaria luteovirens (Fr.) Saccardo, Sylloge Fung. 1887. 

Agaricus luteovirens Fries, Syst. Mye. 1. 41. 1821. 
Gyrophila luteovirens Quélet, Enchir. Fung. p. 9. 1886. 
Cortinellus luteovirens Karsten, Hattsvamp. p. 26. 1879. 

Illustration: Reel 32, No. 222. 
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GENERAL DiscussiON. Both f. typica and f. alba are shown in 
the photograph. The conspicuous scales on pileus and stipe and 
amyloid spores distinguish the species. If the spore size given by 
Ricken is correct, then the plant illustrated here is a distinct but 
closely related species. 

EmBILITY. Not tested. 

HABIT, HABITAT, AND DISTRIBUTION. Known in North America 
from a single location below Crown Point on the Columbia Gorge 
highway in Oregon. The habitat is dominated by conifers but aider 
and maple are also present. 

TECHNICAL DESCRIPTION. Pileus 3-6 (8) cm. broad, obtusely 
conie to convex, becoming broadly umbonate to plane, surface moist, 
at first innately squamose with long flat scales which usually are re
curved at the tip, more or less glabrescent in extreme age, bright 
ochraceous over all (f. typica) white over all {f. alba); flesh white, 
soft, thick in dise, odor and taste not distinctive; lamellae close, 
moderately broad, adnate, becoming emarginate, edges even; stipe 
4-9 cm. long, 5-7 mm. thick at apex, evenly enlarged downward, 
white within with superior submembranous annulus, silky and 
smooth above the ring, coarsely squamose below from innate, long, 
flat, recurved scales, somewhat glabrescent in age. 

Spores 6.5--8 X 4-5 p., ellipsoid to oblong, smooth, >yeakly 
amyloid; basidia four-spored; pleurocystidia and cheilocystidia 
none seen; gill trama parallel; pileus trama homogeneous or cells 
over surface somewhat collapsed and subgelatinous in age, clamp 
connections present. (S--20267). 

CATATHELASMA Lovejoy 

" Pileus somewhat fleshy, convex, then expanded: lamellae very 
decurrent, somewhat unequal, with acute edges: stipe furnished with 
a ring and of the same substance as the pileus: volva large, white, 
with a thick margin: spores white." 

I have quoted the original description (Bot. Gaz. 50: 383--4. 
1910). Biannularia Beek, Pilz u. Kraüterf. 5: 231. 1922 is a 
synonym. In present day interpretations of this genus emphasis has 
been placed on the bilateral gill trama, amyloid spores and large 
fleshy carpophores with double veils. Severa! species are known in 
North America which belong here including A. subcaligata Smith 
and Rea. In recognizing the genus I consider the combination of 
bilateral gill trama and amyloid spores as diagnostic. The gills may 
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or may not be decurrent, and the remains of the double veil may 
not always be distinct as such. 

The species of Catathelasma are terrestrial and usually fruit dur
ing wet fall weather. They are all large, fleshy, rather hard fungi 
with very well developed veils. The fruiting bodies develop very 
slowly and consequently persist for sorne time. According to my ex
perience they are more common northward or in the mountains but 
even there they must be considered as rather rare. 

Catathelasma imperialis (Fr.) Singer 

ArmiUaria imperialis Quélet, Champ. Jura et Vosges. p. 75. 1872. 
Agaricus imperialis Fries in Lind, Consp. Hym. Holm. p. 5. 1846. 
Omphalia imperialis Quélet, Enchir. Fung. p. 19. 1886. 
Clitocybe imperialis Ricken, Blatterpilze p. 361. 1914. 
Biannularia imperialis Beek, Pilze und Kraüterfreund 5: 231. 1922. 

Illustration: Reel 32, No. 223. 

GENERAL DiscussiON. This is a monstrous mushroom when fully 
developed. It can be recognized by the sordid yellowish brown 
pileus which is slightly sticky when wet, by the close, decurrent, 
often forked gills, double ring on the stipe, the ·large spores and 
pointed stem. There is another more common species of this same 
stature which has a whitish to grayish or almost fuscous cap and 
smaller spores. The specimens illustrated were ·collected by Gruber 
near Payette Lakes, Idaho and their microscopie characters checked 
with specimens from M. Josserand, Lyon, France. 

EmBILITY. Edible but mediocre according to Konrad & Mau
blanc. 

HABIT, HABITAT, AND DISTRIBUTION. I have found it only in the 
mountain conifer forests of our western states. Once a locality 
where it occurs has been located, fruiting bodies can be collected 
yearly though not in great numbers. 

TECHNICAL DESCRIPTION. Pileus 15-40 cm. broad when mature, 
buttons 12-15 cm. broad, convex to obtuse and finally broadly ex
panded, margin incui"ved at first, surface viscid when wet but soon 
dry, veil very soon becoming areolate-cracked and sometimes the 
remains of the areolae visible only as small spotlike scales, cuticle 
continuous over the margin after veil remnants have disappeared, 
surface "tawny olive" with "cinnamon buff" paler areas when 
young, in age " Saccardo's umber " to " snuff brown "; flesh thick, 
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hard, white, odor farinaceous, taste almost peppery-farinaceous; 
lamellae decurrent, close to crowded, forked, moderately broad, 
" cartridge buff" and in age grayish-olivaceous; stipe 12-18 cm. 
long, 6-8 cm. thick at apex (in buttons, at maturity 3-6 cm.), nar
rowed downward to a point, solid, ~hite within, surface sheathed 
with a thick, membranous, pale snuff-brown to sordid pinkish buff 
sheath, exterior areolate, splitting to leave an indistinct gelatinous 
lower zone which may be represented by a thin layer of membran
ous tissue, and a thick upper annulus with a pallid striate upper 
(inner) surface. 

Spores 11-14.5 X 4-5.3 p., hyaline, smooth, amyloid, shape some
what boletoid (subfusoid to subcylindric with a suprahilar depres
sion as seen in side view); basidia four-spored, 60- 76 X 8-11 p., nar
rowly clavate; no pleurocystidia or cheilocystidia seen; gill trama 
parallel as seen on sections revived in KOH, hyaline, hyphae narrow 
and cylindric, sorne laticiferous hyphae present; pileus trama of 
closely interwoven hyaline hyphae beneath a thick gelatinous pel
licle (G.-P-53). 

CYSTODERMA Fayod 

The members of this group are characterized by their white spore 
deposits, attached gills, centrally stipitate pileus, the more or Jess 
distinct annulus, and by the granulose covering of the pileus and 
lower portion of the stipe. The spores are typically small and 
smooth and may or may not be amyloid. The genus can be divided 
into two sections by the last mentioned character. The covering 
of the pileus and granulose sheath of the stipe are formed by numer
ous globose to broadly ellipsoid cells which are formed in chains, 
but the latter readily break up. The cells show three types of color 
change, depending on the species, when treated with dilute bases 
such as weak (2 %) KOH or ammonia. Sorne species give no color 
reaction, in others the cells become deep reddish brown to orange 
or yellowish brown, and in the third group they turn olivaceous 
gray. The colors of the fresh fruiting bodies are usually red, reddish 
brown, vinaceous brown, orange-brown, yellow, creamy or nearly 
white. Albino forms of severa! species are known. The colors vary 
considerably in severa! species but are rather constant in others. 
The habitat is lignicolous for sorne and terrestrial in others, but 
most frequently it i on beds of conifer needles or moss. 

Smith & Singer (1945) monographed the genus and recognized 
thirteen species. Eleven of these are known from North America. 
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In the old Friesian classification these species logically key out in 
Armillaria, but most of them were actually referred to Lepiota in 
spite of their attached gills. Sorne, however, were described in 
Armillaria, and Kauffman (1923) finally transferred the group to 
the latter genus. As pointed out in the discussion of Armillaria, 
however, that group as a whole has little continuity and has already 
been divided into severa! genera. Since the species of Cystoderma 
are not closely related to any of the other groups in Armillaria, and 
since they are so characteristic themselves, it appears desirable to 
recognize them as a genus regardless of the system of classification 
one has elected to follow. 

KEY 

I. Pileus large (3-8 cm.), broad, cinnabar-red; cheilocystidia present and 
with sharp to spear-like apices 

Cystoderma cinnabarinum R . 16, No . 107 
I. Pi! eus smaller 

A. Annulus membranous and persistent 
Cystoderma fallax R. 16, No. 108 

A. Annulus seldom weil formed 
1. Terrestrial; pileus typically yellow to tawny 

Cystoderma amianthinum R. 16, No. 109 
1. Lignicolous; pileus dark vinaceous brown to sordid cinnamon 

Cystoderma Gruberianum R. 16, No. 110 

Cystoderma cinnabarinum (Alb. & Schw. ex Secr.) F ayod, Ann. Sei. 
Nat. Sér. 7, 9: 351. 1889. 

Agaricus granulosus cinnabarinus Alb. & Schw. ex Secretan, Mycograph. 
Suisse, 1: 60. 1833. 

Agaricus granulosa subsp. cinnabarina Fries, Monographia Hymen. Suee. 
1: 29 (13). 1857. 

Agaricus cinnabarinus Fries, Hymen. Eur. p. 36. 1874. 
Lepiota granulosa var. cinnabarina Gillet, Les Hyménomycètes, p. 71. 

1874. 
Lepiota granulosa subsp. cinnabarina Konrad et Maublanc. l eon. Sel. Fung. 

3, pl. 238. 1924-33. 
Lepiota cinnabarina Karsten, Hattsvamp. p. 14. 1879. 
Armillaria cinnabarina Kauffman, Pap . Mich. Acad. Sei. Arts, and Letters 

2 (1922) : 60. 1923. 

Illustration: Reel 16, No. 107. 

GENERAL DiscussiON. This species is characterized by the cinna
bar-red color of the granules of the pileus and stipe, the large size 
and nonamyloid spores. C. ponderosum is t he only species in the 
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genus which is larger and its color is dominantly ochraceous. Two 
variants of C. granulosum, however, have been frequently confused 
with C. cinnabarinum. These are C. granulosum var. typicum f. 
robustum and C. granulosum var. adnatijolium. In arder to dis
tinguish them from C. cinnabarinum one must check the presence 
of cheilocystidia. These are absent in C. granulosum. As the 
synonymy indicates, mycologists have found it difficult to agree as 
to the genus in which this fungus belonged and whether or not it 
was a species or unit of lesser rank. It is one of the strikingly 
beautiful fungi of massy conifer forests and never fails to attract 
the attention of the collector. 

EDIBILITY. Both C. granulosum and C. cinnabarinum are re
ported as edible. I have not tried either. 

HABIT, HABITAT, AND D ISTRIBUTION. Gregarious to subcespitose 
on very decayed conifer wood, on needle beds under various species 
of conifers and also under hardwoods. It is fairly common in the 
mountains and in northern regions and fruits during the late sum
mer and fall. 

TECHNICAL DESCRIPTION. Pileus 3-6 (8) cm. broad, ovoid when 
young or at times more or less convex, expanding to broadly con
vex, sometimes plane or remaining broadly umbonate, surface dry 
and covered by numerous short-pointed pyramidal scales from the 
breaking up of the granulose cuticle, the scales fairly persistent and 
becoming rather widely separated over the marginal area in age as 
a result of the expansion of the pileus, margin appendiculate at first 
with fragments of the broken veil, color bright red to bright orange
brown with the paler flesh showing between the scales (" Brazil red " 
" English red," " cinnamon-rufous " to " ferruginous " over the dise, 
usually paler over marginal area, sometimes "Sanford's brown" on 
the dise and " cinnamon-rufous" on the margin); flesh thin, pallid 
or ferruginous near the surface, somewhat watery, odor oily
farinaceous; lamellae bluntly adnate but soon seceding and free, 
broadest next to the stipe, but narrow in relation to the diameter of 
the cap, close to crowded, thin, white to creamy white, unchanging, 
edges even to minutely fimbriate; stipe 3-6 cm. long, (6) 8-15 mm. 
thick at apex, solid, more or less clavate at base, sheathed up to 
the evanescent annulus with a furfuraceous to granulose sheath 
similar in color and texture to the scales covering the pileus, with 
an inner thin pallid fibrillose coating giving the stipe a coarsely 
fibrillose appearance if the outer colored layer becomes worn away, 
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creamy-buff to pale rufous above the annular zone and silky fibril
lose to somewhat pruinose, fl.esh pallid becoming concolorous. 

Spores white in deposits, not amyloid, 4-5 X 2.5-3 p., smooth, 
ellipsoid; basidia 20-24 X 5-6 p., four-spored or occasionally two
spored; pleurocystidia rare to abundant (on different giils) , similar 
to cheilocystidia; cheilocystidia 30-46 x· 5-9 p., basal portion 
slightly enlarged, almost spear-shaped at apex and usually slightly 
incrusted, hyaline and thin-walled; the neck 2-3.5 p. in dia.; gill 
trama regular, subparailel to interwoven, hyaline in KOH, sub
hymenium not distinctive; pileus trama with a cuticle of globose 
ceils (10-35 p.) or cel.ls more or less elongated (30-60 X 10-17 p.), 
bright reddish brown in KOH, smooth-wailed, beneath this a region 
of brown-walled filamentous hyphae which gradually merge into the 
hyaline fl.esh toward the gills, clamp connections present (S-19826). 

Cystoderma fallax Smith & Singer, Pap. Mwh. Acad. Sei. Arts and 
Letters 30: 116. 1945. 

The D eceptive Cystoderma 

Illustration: Reel 16, No. 108. 

GENERAL DiscussiON. The annulus in this speCies 1s nearly 
always weil formed and persistent. Frequently, particularly in 
young material, it fl.ares upward and outward as the termination of 
a sheath which covers the lower part of the stipe. Only in age does 
it collapse on the stipe. The persistent annulus is the best character 
by which to distinguish C. fallax from C. amianthinum in the field 
but there is a distinct difference in coloras weil. C. granosum has a 
persistent annulus also, but is found on decaying hardwood logs in 
the central and eastern United States. 

EomiLITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious on moss carpets 
under conifers. It fruits during the spring and fail , and is known 
from Washington, Oregon, California, Colorado and Idaho. 

TECHNICAL DESCRIPTION. Pileus 2-5 cm. broad, obtuse to some
what convex when young, the margin incurved, expanding to cam
panulate or expanded-umbonate, the umbo sometimes abrupt and 
conspicuous, the margin at first decorated with membranous fl.aps 
of the veil remnants, surface dry and at first covered by €reet granu
lose scales, finally becoming more or less evenly granulose or pow-
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dery or the scales persistent around the dise, color evenly "San
ford's brown" "cinnamon-rufous" or "amber-brown" fresh, be
tween "russet" and "ochraceous tawny" when dried (almost fer
ruginous fresh, duller rusty brown dried); flesh thick in the dise, 
thin toward the margin, whitish to tinged with the color of the 
pileus, odor and taste not distinctive or at times subnauseous; 
lamellae adnate to rounded-adnexed, close, 2-3 tiers of lamellulae, 
narrow to moderately broad, "pinkish buff" or paler, edges even; 
stipe 3-6 cm. long, 3-7 mm. thick at apex, usually enlarged dawn
ward or base narrowly clavate, sometimes equal or nearly so, fleshy 
and solid, pallid to yellowish within, sheathed up to the flaring mem
branous annulus by a granulose covering similar in texture and color 
to the granules of the pileus, the sheath composed of an inner mem
branous layer on which are found the closely arranged granular 
scales, scales smaUer and more poorly formed downward, glabrous 
and somewhat silky above the annulus and pallid to pale buff, dull 
tawny above the annulus in dried carpophores, base often conspicu
ously white mycelioid; annulus persistent, upper surface silky and 
pallid to pale buff. 

Spores white in mass, 3.6-4.5 X 2.8-3.5 p., broadly ellipsoid to 
nearly drop-shaped, smooth, amyloid; basidia four-spored, 18-23 X 
4-5.5 p., hyaline in KOH, yellowish in iodine; pleurocystidia and 
cheilocystidia not differentiated; gill trama of parallel hyphae or 
the central portion becoming somewhat interwoven, yellowish in 
iodine ; pileus trama floccose, interwoven, pale tawny brownish 
under the cuticle, paler to hyaline toward the subhymenium, inter
woven, yellowish in iodine, the hyphae with clamp connections; 
cuticle of pileus of chains of globose to ellipsoid cells 10-40 p. in dia. 
or 20-40 X 10-25 p., sorne pear-shaped or a few cylindric to sub
cylindric, the cells very dark rusty cinnamon in KOH (reaction so 
strong the cap surface becomes almost black (G-713). 

Cystoderma amianthinum (Fr.) Fayod, Ann. Sei. Nat. Sér. 7, 9: 351. 
1889. 

The Unspotted Cystoderma 

Agaricus granulosus subsp. amianthinus Fries, Epier. Syst. Mye. p. 18. 
1838. 

Agaricus granUlosus subsp. subochracea Fries, Monogr. Hymen. Suee 1: 29. 
1857. 

Agaricus amianthinus Fries, Hymen. Eur. p . 37. 1874. 
Lepiota granulosa var. ochracea Gillet, Les Hyménomycètes p. 71. '1874. 
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Lepiota amianthina Karsten, Hattsvamp. p. 15. 1879. 
Armillaria amianthina Kauffman, Pap. Mich. Acad. Soi., Arts and Letters 

2 (1922): 60. 1923. 

Illustration: Reel 16, No. 109. 

GENERAL DIScussiON. The colors vary from paler to darker than 
those shawn in the photograph but are more often brighter. The 
photograph was taken at Canyonville, Oregon, under very trying 
circumstances. It had been raining almost continuously for severa! 
days with the result that nearly all the mature caps had a wet shin
ing appearance that might lead one to think they were viscid. The 
rain practically destroyed the typical granulose appearance. The 
diagnostic characters of this species are its amyloid spores which 
measure 5-6.5 X 3-3.5 p. in this, the typical form, the lack of con
spicuous cystidia, and the colors. There are a number of variants 
with somewhat larger spores, see Smith & Singer (1945). 

EnmiLITY. Probably edible, but certainly of no importance as 
an esculent. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious, 
usually among masses and debris on the forest floor under conifers. 
It usually fruits during the late summer and fall, and is not infre
quently collected in our northern and western states. 

TECHNICAL DESCRIPTION. Pileus (1.5) 2-3 .5 (4.5) cm. broad, 
obtuse to convex, expanding to broadly convex or at times obtusely 
umbonate, the margin at first beautifully appendiculate with some
what triangular flaps of broken veil tissue, surface dry and granu
lose, the granules frequently aggregated into small spotlike scales, 
wh en young usually " buckthorn brown " ( dull yellowish brown) 
on the dise and "antimony yellow" (pale yellow) toward the mar
gin or antimony yellow over ail, finally "tawny" to "ochraceous 
tawny" (tawny) over the central part and paler toward the margin, 
when wet sometimes " auburn " (rich dark brown) ; flesh white or 
whitish, thin except in the dise, odor and taste not distinctive; 
lamellae close to crowded, 2 tiers of lamellulae, moderately broad 
(2.5-3.5 mm.) , squarely adnate or ascending at first but often de
veloping a tooth and becoming somewhat sinuate, white or whitish 
at first but usually pale yellowish at maturity (sometimes distinctly 
yellowish-" warm buff "), edges even; stipe 3-6 cm. long, 3-7 mm. 
thick at apex, equal or very slightly enlarged downward, solid but 
often becoming hollow, pith pallid, surface sheathed with a granu-
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lose covering up to the median to superior evanescent annulus, 
granulose portion concolorous with pileus, pallid to yellowish and 
pruinose above the annulus, base with adhering white mycelium; 
annulus when present tawny and granulose on the under side, pal
lid on upper side, rarely well formed. 

Spores narrowly ellipsoid, 5.5-6.5 X 3--3.5 p., amyloid, smooth, 
hyaline; basidia 24-28 x· 6-7 p., clavate, four-spored; cheilocystidia 
absent to very rare, 26--34 X 5-7 p., narrowly ventricose with obtuse 
api ces; pleurocystidia none seen; gill trama homogeneous, hyaline 
in KOH, not amyloid, parallel to somewhat interwoven; pileus 
trama with a differentiated surface covering of chains of infiated 
ellipsoid to globose smooth brown-walled cells (revived in KOH) 18-
32 X 10-24 p., the chains readily breaking up, tramai body of hyaline 
nonamyloid loosely interwoven hyphae, clamp connections present 
on the hyphae of the stipe (G-545). 

Cystoderma Gruberianum sp. nov. 

Illustration: Reel 16, No. 110. 

Pileus 1--3 cm. latus, conicus demum umbonatus, granuloso
squamulosus vel granulosus, sordide vinaceo-cinnamomeus demum 
subochraceus, margine appendicul•ato; lamellae confertae, angustae, 
adnatae demum subdecurrentes, pallide ochraceae, crassiusculae; 
stipes 3-4.5 cm. longus, 3-5 mm. crassus, deorsum vinaceo
cinnamomeus et granulosus vel subfibrillosus, sursum pallidus, de
mum vinaceus; sporae amyloideae, 9-12 X 5-6 p., subfusiformae
Specimen typicum legit prope Welches, Ore., Oct. 25, 1944; Gruber 
& Smith n. 20247: in Herb. Univ. Mich. conservatum. 

GENERAL DrscussiON. This species is known only from the type 
locality and apparently is very rare. The carpophores were scat
tered on the log in such a way that a good photograph could not be 
taken. Consequently an artificial setup was made. The species 
belongs in the amianthinum-series as established by Smith & Singer, 
and is closest to C. amianthinum var. longisporum. The habitat, 
color of the subcuticular hyphae in KOH, and the large spores ap
pear sufficient to establish it as a species. There are a rather large 
number of elongated cells in the chains of sphaerocysts. I take 
pleasure in dedicating this species to Mr. Wm. B. Gruber of Port
land, Oregon, whose interest in the fl.eshy fungi made this publica
tion possible. 
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EmBILITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered or in groups of 
two along a decaying conifer log, probably Douglas fir. 

TECHNICAL DESCRIPTION. Pileus 1-3 cm. broad, conie, becoming 
campanulate to expanded-umbonate, umbo obtuse to rather promi
nent and subacute, surface dry, at first covered by coarse pyramidal 
scales of a granulose texture, these soon breaking down into a 
powder, color evenly "Verona brown" to "Sayal brown", the 
ground co lor " clay~olor ", hardi y changirng in drying, margin 
ragged with the remains of the veil; flesh sordid yellowish, soft, un
changing wh en bruised, odor and taste none; lamellae close (25-34 
reach the stipe, 2-3 tiers of lamellulae, narrow (2 mm.), becoming 
ventricose and up to 3.5 mm. near cap margin, adnate at first, sub
decurrent in age, intervenose, yellowish (" cartridge buff ") or more 
sordid, edges even to eroded, thickish; stipe 3-4.5 cm. long, 3-5 mm. 
thick at apex, slightly enlarged downward, stuffed with a fibrous 
pith, pith pallid yellowish, cortex near "Sayal brown", lower three 
fourths covered by a granulose-fibrillose sheath which breaks up 
into innumerable " Verona brown " to. " Sayal brown " hirsute 
patches, tufts, or scales, finally more or Jess glabrescent, terminating 
in an apical zone, apex silky, pallid, finally near "army brown" 
( dark vinaceous brown). 

Spores white in depos~t, 9~11.5 X 5-6 p., smooth, hyaline in KOH, 

strongly amyloid, with a suprahilar depression and in a side view 
the midportion slightly ventricose (making the shape narro.wly sub
fusiform); basidia hyaline in KOH, 26--32 X 7-8 p., four-spored; 
pleurocystidia none; cheilocystidia none or basidia-like but a little 
longer; gill trama pa.Tallel to subparallel, the hyphae of the obscure 
central strand of short and broad cells (2-4 times as long as wide), 
cells longer and narrower toward the subhymenium, hyaline in 
KOH; pi! eus trama with a cuticle of globose to ellipsoid cells (great 
variations in shape present) 15-25 p. in dia., or '25-40 X 9-20 p., the 
walls dark rusty cinnamon in KOH and sorne with incrusting pig
ment, a few short proliferations on sorne, subcuticular hyphae pale 
cinnamon in KOH, closely interwoven and 6-9 p. in dia., the re
mainder of the flesh hyaline or tinged faintly with cinnamon, clamp 
connections present (S--20247). 

CLITOCYBE (Fr.) Quélet 

Agarics with white spore deposits, fleshy central stipes, very 
hroadly adnate to decurrent gills, and lacking a universal or partial 
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veil are placed in Clitocybe. Tricholoma differs in having typically 
sinuate or adnexed gills. In Leucopaxillus the spores are amyloid 
and usually roughened in contrast to the great majority of clitocybes 
which have nonamyloid spores. Species of Lyophyllum are distin
guished from true clitocybes by the dark granules in the basidia 
when the latter are stained in acetocarmine. In general it may be 
said that the species of Lyophyllum commonly placed in Clitocybe 
can be found in Kauffman's (1928) group II which contains those 
that blacken when bruised. However, sorne of the cespitose species 
of the first group are now included in Lyophyllum also (for further 
detail see p. 390) . 

Although Clitocybe is described as a genus of white spored agarics, 
there are sorne species commonly placed here in which the spores 
are slightly tinted in a good deposit. There are few microscopie 
characters of importance in the genus, and since the field characters 
intergrade considerably and are not striking, the genus is· one of 
little interest to the average collector. A few species such as C. 
illudens and its relatives have bright pigments, but by far the major
ity are typically dull and sordid or pallid to white. In ·conifer re
gions, however, particularly late in the season, they fruit in such 
quantity that they force themselves on the attention of the collector 
by sheer weight of numbers. 

In the Friesian system Clitocybe and Omphalia intergrade with 
each other and it appears to me that there are good arguments for 
placing many of the omphalias with inrolled cap margins and de
current gills in Clitocybe. Although Clitocybe has been written 
up by Murrill in the North American Flora and Kauffman published 
a synoptic k ey to the north temperate species based largely on the 
literature, there is no work adequately treating the North American 
speCies. 

KEY 

I. Gills bright to pale orange or bright yellow 
A. Gills often forked; .typically terrestrial and gregarious 

Clitocybe aurantiaca R. 16, No. 112 

A. Gills not or seldom forked; typically cespitose and lignicolous 
Clitocybe illudens R. 17, No. 113 

I. Gills whitish to pallid yellow 
A. Pileus white to whitish and qui te irregular in shape 

Clitocybe cerussata var. difformis R. 16, No. 111 
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A. Pileus dark; gills white to whitish 
Clitocybe atrialba R. 17, No. 114 

Clitocybe avellaneialba R . 33, No. 225 
A. Pileus orange; gills yellowish ta white 

Clitocybe fiaccida R. 17, No. 115 

Clitocybe cerussata var. difformis Sebum. sensu Bresadola, Icono
graphia Mye. 3, pl. 143. 1928. 

Illustration: Reel16, No. 111. 

GENERAL DrscussroN. Although white species of Clitocybe are 
very difficult to identify, this variety of C. cerussata can be readily 
recognized in the field at sight by its habit of growing in dense 
masses and the shining white plicate to lobed pilei which often be
come very irregular in shape. Var. difformis belongs in a long series 
of species and varieties related to C. cerrusata var. typica, which, 
with this one exception, are difficult to distinguish even with a micro
scope. The novice should expect great difficulty in making identifi
cations among the white, medium sized species. 

EnrniLITY. D angerous. Konrad reports that he has eaten the 
typical variety without suffering ill effects, and that it has been sold 
on the market at Lausanne. He also points out that chemical tests 
have shawn the presence of muscarine, but only in very small quan
tities. Consequently he considers it dangerous to eat large helpings. 

HABIT, HABITAT, AND DISTRIBUTION. Densely gregarious to cespi
tose along old roads, on grassy ground under aider and also in mixed 
conifer and aider forests. It is common during sorne seasons in 
western Washington and Oregon. 

TECHNICAL DESCRIPTION. Pileus 3-8 cm. broad, nearly plane but 
with an inrolled margin, becoming plane or developing a shallowly 
depressed dise in age, the margin spreading or arched and often 
conspicuously crenate-lobed, surface white to pale ashy white, 
glabrous, appearing appressed fibrillose under a lens, sometimes 
with watery gray spots around the dise; fl.esh thin, about 2 mm. 
thick at the stipe, slightly tapered to the margin, pallid ("tilleul 
buff ") and watery, unchanging when eut or bruised, odor and taste 
not distinctive; lamellae short-decurrent, moderately broad (up to 
7 mm.), broadest at the base and tapered to the margin, close but 
not crowded, 50-70 reach the stipe, 4 tiers of lamellulae, pallid 
(" tilleul buff ") or a little darker when young, whiter in age, edges 
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somewhat undulating; stipe 4-7 cm. long, 8--10 mm. thick at apex, 
solid, becoming hollow, cortex pallid, surface dull white and more 
or less appressed cottony-fibrillose, apex more or less fibrillose
pruinose. 

Spores 5-5.5 X 3 p., ellipsoid, smooth, hyaline, not amyloid; ba
sidia four-spored; pleurocystidia and cheilocystidia not differen
tiated; gill trama of narrow interwoven hyphae, not amyloid; pileus 
trama homogeneous, not amyloid, the surface layer slightly gelatin
ous in KOH but not forming a truly gelatinous pellicle, the hyphae 
not appreciably thinner than those of the rest of the trama, clamp 
connections present (S-19553). 

Clitocybe aurantiaca (Fr.) Studer, Hedwigia 40: 6. 1900. 

The Orange Clitocybe 

Cantharellus aurantiactt.s Fries, Syst. Mye. 1: 318. 1821. 
Merulius aurantiacm S. F. Gray, Nat. Arr. Brit. Pl. 1: 636. 1821. (Not 

Merulius Fries, 1821.) 
Cantharellus Ravenelii Berk. & Curt., Ann. & Mag. Nat. Rist. III. 12: 425. 

1853. 
Hygrophoropsis aurantiactt.s .Schrocter in Cohen, Krypt. FI. Schles. 3: 511. 

1889. 

Illustration: Reel16, No. 112. 

GENERAL DrscussiON. I have observed all color variations of 
this species from almost pure white to dark sooty brown with only 
a tinge of orange along the cap margin. The color of the gills is 
more constant but in forms with nearly white caps even that is very 
pale and I have collected material with white gills. No attempt 
has been made here to recognize forms or varieties in the species 
because the variations have not appeared to be constant. The 
forked gills originally caused the fungus to be placed in Can
tharellus, but this is now known to be an error. The division figures 
of the nuclei in the basidia are arranged differently than in' Can
tharellus, the basidia are short and Clitocybe-like, and the edges 
of the gills are thin (acute) instead of obtuse or foldlike. The re
peatedly forked, narrow, crowded, orange gills and dry unpolished 
pileus distinguish it as a species. 

EnmiLITY. It has been regarded as poisonous by sorne investiga
tors in Europe, but Americans have rather consistently reported it 
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as edible. The form illustrated is the one most commonly encoun
tered in the eastern and central United States, and is very likely 
the one tested by Peck, Mcllvaine and others. If a poisonous form 
exists in North America it will most likely be encountered first along 
the Pacifie coast. It is there that I have found the fungus most 
abundantly and observed most of the variations. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious on humus, 
around very decayed conifer logs and in burned over areas. It is 
common throughout the United States and often fruits abundantly 
during years too dry for the fruiting of most other gill fungi . 

TECHNICAL DESCRIPTION. Pileus (2) 3-6 (8) cm. broad, at first 
flat with an inrolled margin or the dise broadly depressed, becoming 
broadly vase-shaped, the margin long remaining inrolled, surface 
dry and opaque, appearing velvety to matted fibrillose under a lens, 
subtomentose in age, margin more or less cottony or fibrillose and 
often irregular or wavy and lobed, often ribbed along the margin, 
color variable, pale orange near margin, with the remainder dark 
sordid brown (" mummy brown" to "aœgus brown") or paler, at 
times deep orange over dise and pale orange toward margin, occa
sionally almost white with a faint yellow to orange tinge over the 
dise, in dark colored caps the yellowish flesh showing through the 
subtomentose layer in age; flesh soft but thickish (3-4 mm. half 
way to margin) , near "pale ochraceous buff" in dark forms, vary
ing to whitish, taste mild, odor none; lamellae crowded, decurrent, 
frequently forked, narrow (3 mm. -+-), edges thin and even, 
"mikado orange" to "orange-chrome" (bright orange) and 
scarcely fading, occasionally white or nearly so in pale forms; stipe 
5-9 cm. long, 5-10 mm. thick at apex, clavate or evenly enlarged 
downward, solid, surface somewhat velvety under a lens and " argus 
brown" (dark yellowish brown to orange), base with a few rhizo
morphs. 

Spores whitish in deposits, hyaline in KOH, not amyloid (yellow 
to rusty brown in iodine), 5-6 X 4 p., ellipsoid, smooth, thin-walled; 
basidia hyaline in KOH, four-spored, 26--31 X 7-8 p,; pleurocystidia 
and cheilocystidia not differentiated; gill trama hyaline in KOH, 
yellow in iodine, loosely interwoven; pileus trama homogeneous, the 
surface region simply more compactly interwoven, clamp connec
tions present (S-24036). 
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Clitocybe illudens (Schw.) Saccardo, Syll. Fung. 5: 162. 1887. 

The Jack-0'-lantern Fungus or False Chantrelle 

Agaricus illudens Schweinitz, Schr. Nat. Ges. Leipzig 1: 81. 1822. 
Agaricus (Pleurotus) facifer Berkeley & Curtis, Ann. & Mag. Nat. Hist. II, 

12: 421. 1853. 
Monadelphus iUudens Earle, Bull. N. Y. Bot. Gard. 5: 432. 1909. 

Illustration: Reel17, No. 113. 

GENERAL DiscussiON. This is a fungus every collector in the 
central, eastern, and southern states should learn to know at sight. 
In California a somewhat similar fungus is sometimes found but it 
has larger spores. This is Pleurotus olearius. It is usually found 
around olive trees in Europe. In Florida there occurs a third spe
cies with truly ellipsoid spores which was collected and described by 
Dr. Murrill. AU of these have gills which are phosphorescent. If 
fresh material, preferably young vigorously developing pilei, is taken 
into a clark room the gills are seen quite plrui.nly as a result of the 
phosphorescent glow. The field 'Characters for C. illudens are the 
densely clustered manner of growth around old hardwood stumps, 
the more or less orange to yellow carpophores and the crowded nar
row giUs. I have not seen the other two species fresh and so can 
make no first hand comparison of their field characters. 

EDIBILITY. Poisonous. Ali three species are to be regarded as 
poisonous, though as yetI do not know that the one from Florida 
has been tested. It is very important that every mycophagist learn 
to know C. illudens weil so that he can distinguish it from Canthar
ellus cibarius. Actually most children can accurately distinguish 
between these two at a glanee if material of both is at hand, but the 
fact still remains that C. illudens causes many cases of poisoning 
every year. Sorne people do eat C. illudens without ill-effects, but 
only after boiling it in salt water for half an hour and then pouring 
off the water. I do not recommend that one experiment with it even 
after this treatment. 

HABIT, HABITAT, AND DISTRIBUTION. In dense clusters, particu
larly around hardwood stumps such as oak, but sometimes appear
ing to be terrestrial when comingl from buried roots. It is common 
in the eastern half of the United States during the later summer and 
fall. 

TECHNICAL DESCRIPTION. Pileus 5-12 (20) CID. broad, convex to 
nearly plane and with an inrolled margin when young, in age the 
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margin decurved or spreading and the dise often slightly and 
broadly depressed, sometimes slightly umbonate, sometimes lobed 
or with an irregular margin, surface glabrous and moist, occasionally 
slightly virgate, color bright saffron-yellow to orange-yellow, be
coming slightly pal er in age; flesh moderately thick and firm, white 
to yellowish, odor and taste strong and disagreeable; lamellae 
crowded, narrow, unequally long-decurrent, tapered either way, oc
casionally forked, concolorous with pileus or either slightly paler or 
brighter, phosphorescent; stipe (7) 10-18 (25) cm. long, 1-2 cm. 
thick, firm, solid, tapered downward to a more or less pointed base, 
often curved or twisted, occasionally eccentric, glabrous, more or 
less concolorous with pileus o:r brownish toward the base. 

Spores pale cream-color in mass, hyaline in KOH, 3.8-5 X 3.5-
4.8 p. subglobose to globose, smooth, hyaline to faintly yellow in 
iodine; basidia four-spored, 32-40 X 6-7.5 p., when immature with 
numerous oil drops, yellowish but soon becoming hyaline in KOH; 
pleurocystidia none; cheilocystidia present and fairly abundant, 18-
24 X 4-6 p., ventricose with knoblike apices or irregular to contorted 
in form, the apex finally proliferating into a long filament (30-40 X 
2 p.) which may also be branched or contorted and which is the only 
part to project beyond the hymenium, gill edge remaining yellowish 
in KOH longer than the hymenium or trama; gill trama subparallel , 
of narrow yellowish hyphae which soon become hyaline in KOH; 
subhymenium very inconspicuous and subcellular; pileus trama with 
a differentiated nongelatinous pellicle of narrow (2-3.5 p.) hyphae 
with yellow contents (finally hyaline in KOH) , remainder of flesh 
floccose hyphae 4-8 p. in dia., clamp connections abundant (S-
20749). 

Clitocybe atrialba Murrill, Mycologia 5: 207. 1913. 

Fayodia atrialba Singer, Lloydia 5: 127. 1942. 

Illustration: Reel17, No. 114. 

GENERAL DrscussiON. Although not brightly colored this fungus 
nevertheless is very attractive when found growing luxuriantly. The 
white gills invariably form a sharp contrast with the dark pileus. 
Note the spore depoait on the leaf at the right in the photograph. 
Clitocybe aveUaneialba bas much the same appearance as this spe
cies but its pileus does not become as furfuraceous and its stipe is 
smooth in contrast to the densely furfuraceous to scabrous stipe of 
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C. atrialba. The spores are also distinctive both in size and shape ; 
those of C. avellaneialba are 8-10 X ~5 p. and broadly fusiform. 
C. atrialba is most frequently found around decaying wood of alder 
whereas C. avellaneialba typically inhabits very rotten conifer logs. 

EnmiLITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Single, scattered to some
what cespitose, usually on decaying alder logs or buried sticks. It 
fruits both during the spring and fall and is a characteristic species 
of the Humid Transition zone along our Pacifie coast. 

TECHNICAL DESCRIPTION. Pileus 4-10 cm. broad, convex
depressed at first, soon expanded to funnel shaped, occasionally the 
margin remaining decurved, surface glabrous at first but soon be
coming minutely pruinose and then slightly to distinctly furfurace
ous, dry at ali times or moist only when real young, color smoky to 
blackish or in age near " wood brown " streaked with " fuscous " or 
dark gray lin es; flesh thin, pliant, odor and taste none; lamellae 
subdistant to close (30-40 reach the stipe), 2 tiers of lamellulae, 
long-decurrent, narrow in small caps (2-3 mm.), broad (1 cm.+) 
in large ones, white to pale ashy gray, edges white or near the stipe 
brownish gray; stipe 5-12 cm. long, (3) 5-12 mm. thick at apex, 
equal or apex flaring, hollow, whitish within, surface " drab " or 
paler to darker depending on the collections, densely furfuraceous 
over ali. 

Spores white in deposit, subellipsoid to broadly ovoid, amyloid, 
10-12.5 X 7-9 (10) p., smooth, wall not appreciably thickened; ba
sidia 36--42 X 8.5-10 p., clavate, two-spored; pleurocystidia and 
cheilocystidia none seen (sorne monosporous basidiru on gill edge) ; 
gill trama interwoven; pileus trama homogeneous beneath a dense 
turf of more or less decumbent pilocystidia 30-60 X 9-15 p. and with 
dull brown contents as revived in KOH, pilocystidia clavate to sub
cylindric or obtusely fusoid ventricose; caulocystidia narrowly cla
vate and elongated (40-150 X 8-15 p.) with dull brown content as 
revived in KOH (S--23859). 

Clitocybe fiaccida (Fr.) Quélet, Champ. Jura et Vosges, p. 341. 
1873. 

Agaricus flaccidus Fries, Syst. Mye. 1: 81. 1821. 
Agaricus inversus Fries, Epier. Syst. Mye. p . 70. 1838. 
Clitocybe inversa Quélet, Champ Jura et Vosges p. 235. 1872. 
Omphalia inversa Quélet, Enchir. Fung. p. 23. 1886. 
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Omphalia inversa var. flaccida Quélet, Flore Mye. Fr. 482. 1888. 
Lepista flaccida Patouillard, Les Hyménomycètes d'Europe, p. 96. 1887. 
Lepista inversa Patouillard, Les Hyménomycètes d'Europe, p. 96. 1887. 

Illustration: Reel17, No. 115. 

GENERAL DISCUSSION. This is a rather common species in west
ern Washington and Oregon. It is distinguished by the yellowish 
to pinkish-cinnamon colors of the cap which generally become 
darker in age, the whitish gills, and small minutely echinulate 
spores. It is necessary to examine the spores in order to be sure 
that one's identification is correct. There are a, number of species 
with somewhat the same coloration. 

EnmiLITY. Not recommended. 
!IABIT, HABITAT, AND DISTRmUTION. Usually found in arcs or 

fairy rings but sometimes gregarious in open woods and on waste 
land, often in stands of second growth conifers. It fruits during the 
fall ra in y season in western Washington, Oregon and northern Cali
fornia. It can often be found quite late in the season. 

TECHNICAL DESCRIPTION. Pileus (3) 5-9 (11) cm. broad, when 
very young broadly convex to plane with an inrolled margin, the 
dise soon becoming broadly depressed and the margin long remain
ing decurved, the margin finally spreading or becoming somewhat 
uplifted, and usually wavy, very flaccid in broadly expanded speci
mens, surface glabrous and smooth, lubricous and with a water
soaked appearance when fresh but not fading in the manner of 
hygrophanous species, color evenly "pale incarnate-cinnamon ", 
" apricot buff " " cinnamon " or " pinkish cinnamon " over the 
central portion, margin paler and "salmon-buff " to " pale pinkish 
buff ", fading only slightly, often darker in age; flesh moderately 
thick and firmin small caps, thin and flaccid in expanded specimens, 
more or less watery and concolorous with the pileus or with a 
whitish band near the gills, odor lacking or in old caps sharp but 
not pronounced, taste mild; lamellae decurrent, narrow, crowded, 
somewhat separable, very few forked, pale buff ("pale ochraceous 
buff " to " pinkish buff ") or finally whitish, edges even; stipe 4-8 
cm. long, 8--14 mm. thick at apex, equal subventricose or somewhat 
clavate, solid at first, hoUowed in age, surface glabrous or with a 
thin coating of whitish canescent fibrils when young, under very 
moist conditions pubescent part way to apex, base usually more or 
less white-strigose. 
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Spores white in mass, 4.5-5 X 3.5-4 p., minutely roughened, 
brownish in iodine (not amyloid) ; basidia 27-32 X 5.5-7 p., four
spored, hyaline in KOH, tawny in iodine; pleurocystidia and cheilo
cystidia none; gill trama hyaline in KOH, tawny in iodine, of inter
woven hyphae, 5-7 p. in dia., the cells of which do not become ap
preciably enlarged in age; subhymenium .of intricately interwoven 
narrow hyphae; pileus trama homogeneous beneath a weil developed 
subgelatinous (in KOH) cuticle of interwoven hyphae 2-3 p. in dia. , 
hyphae of tramai body 4-10 (12) p. in dia., clamp connections pres
ent (G-742). 

Clitocybe avellaneialba Murrill, Mycologia 5: 207. 1913. 

Illustration: Reel 33, No. 225. 

GENERAL DiscussiON. In general appearance this fungus is most 
similar to C. davipes, and can be distinguished accurately only by 
noting the shape of the spores. In the photograph the caps have a 
slight lilac tinge not usually evident on the specimens. The colors 
are typically sorne shade of dark gray. In the central and eastern 
states a fungus with this general appearance is likely to be C. cla
vipes, whereas along the Pacifie coast C. aveUaneialba is common 
but both occur. Note the white, crowded, decurrent gills, and the 
gray stipe on the carpophore at the left. These characters are fairly 
distinctive. The gills are typical for the genus. 

EnmiLITY. Not known. 

HABIT, HABITAT, AND DISTRmUTION. Gregarious to subcespitose 
on humus and rotting wood, under aider or mixed conifers, common 
in Washington, Oregon and northern California. It fruits during the 
fall rainy season. 

TECHNICAL DEsCRIPTION. Pileus (4) 8-12 (20) cm. broad, when 
young obtusely umbonate with a flattened marginal area and an in
rolled margin, sometimes more or less convex, becoming plane or 
slightly depressed, the umbo sometimes obsolete, in age at times 
broadly infundibuliform, margin minutely grayish fibrillose
pubescent, surface moist, slightly scabrous in sorne, cuticle occasion
ally broken into scales in age, toward the margin somewhat fibril
lose-streaked, not truly hygrophanous (when water-soaked appear
ing subhygrophanous), blackish brown to nearly black when young, 
gradually becoming dark to pale cinereous or avellaneous, (" eleve
brown " to "mummy-brown " when young and moist, fading slowly 
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ta " drab " or " avellaneous "), margin often ribbed; flesh white, not 
watery, thin, pliant, odor and taste slightly pungent and subrancid; 
lamellae narrow (4-5 mm.), nearly equal in width and unequally 
decurrent on the stipe, close but not crowded, 57-64 decurrent dawn 
stipe, 2 tiers of lamellulae, pallid (" tilleul-buff ") at first, in age 
white to cream-color, edges even; stipe 6-12 (18) cm. long, 1-3 cm. 
thick, clavate and up ta 4 cm. thick at base, stuffed, becoming hal
law, cortex thin but tough, surface glabrous and uneven, unpolished 
when young, occasionally sparingly fibrillose from shredding of 
cuticle, concolorous with or paler than pileus, base with only a thin 
appressed white mycelium and either abruptly rounded below or 
drawn out ta a point causing the stipe to appear subfusiform. 

Spores 8-10 (11) X 4-5.5 p., broadly fusiform or somewhat inequi
lateral, hyaline, smooth, not amy laid; basidia four-spored; pleuro
cystidia and cheilocystidia not differentiated; gill trama not 
amyloid, the hyphae more or less interwoven; pileus trama with a 
thin cuticle of slightly gelatinous hyphae (in KOH) , their contents 
dark brown, the remainder floccose and hyaline, clamp connections 
abundant (G-715). 

LEUCOPAXILLUS Boursier 

This genus is not one of the " old " genera of the Friesian system 
but instead include.s species from the Friesian genera Clitocybe, Tri
choloma and Pleurotus. From this it is evident that the genus con
tains white spored fungi with fleshy stipes in which the gills may be 
decurrent to sinuate. The character which distinguishes them from 
those in the other genera mentioned is the amyloid spores. The 
spores may be either smooth or roughened and are typically less 
than 10 p. long. The majority of the species are characterized by a 
copious white mycelium which surrounds the base of the stipe and 
is present in such quantities in the surrounding humus as ta give the 
latter a white, moldy appearance. The fruiting bodies are typically 
fleshy even in small forms and have a characteristic dull or unpol
ished appearance. The stipe is central except in one species, L. 
nauseosodulcis. However, one may find occasional specimens with 
eccentric stipes in sorne of the others. The gills may be sinuate to 
decurrent and in the varieties and forms of L. albissimus all grada
tions between these two degrees of attachment are found. In the 
Friesian system sorne of these varieties were placed in different gen
era. 
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Singer and Smith (1943) monographed the genus and recognized 
twelve species and six varieties. Out of this total of eighteen species 
and varieties, thirteen have been found in North America, eight in 
Europe, five in Africa, three in Asia, two in South America and one 
(questionably) in Australia. They are terrestrial fungi and occur 
in either conifer or hardwood forests. Sorne are most abundant early 
in the summer but others are autumnal. As far as we are aware 
there are no violently poisonous species in the genus, but a number 
are characterized by a very bitter taste and are not considered edible 
on that account. 

KEY 

A. Spores rough; gills drying vinaceous to purplish 
LeucopaxiUwt tricolor R. 17, No. 116 

A. Spores smooth; gills not changing 
Leucopaxillwt septentrionalis R. 32, No. 224 

Leucopaxillus tricolor (Pk.) Kühner, Le Botaniste 17: 135. 1926. 

The Three-colored Leucopaxillus 

Tricholoma tricolor Peck, Ann. Rep. N. Y. State Mus. 41: 60. 1888. 
Melanoleuca tricolor Murrill, North Am. Flora 10: 17. 1914. 
Tricholoma pseudoacerbum Costantin et Dufour, Prem. Suppl. Nouv. Fl. 

Champ. p. 259. 1896. 
LeucopaxiUwt pseudoacerbus Boursier, Bull. Soc. Mye. Fr. 41: 392. 192..5. 
Lepista pseudoacerba Konrad & Maublanc, leon. Sel. Fung. 6: 350. 1937. 

Illustration: Reel 17, No. 116. 

GENERAL DrscussiON. The photograph is of a young fruiting 
body and typical in all save one respect, the margin of the cap does 
not show the ribbed condition usually present on mature specimens. 
Note the unpolished appearance of the surface of both cap and stipe. 
This is characteristic of species of Leucopaxillus. The colors are 
well registered in the photograph, although one will frequently find 
fruiting bodies with brighter yellow gills. As is indicated in the 
technical description, the cap becomes darker alutaceous in age. In 
young carpophores such as this one the gills are " tricholomoid " in 
attachment, but in old caps they become somewhat decurrent and 
bence it has also been placed in Clitocybe (see Kauffman, 1918, 
where it is described un der the name C. maxima). From the other 
species of Leucopaxillus, L. tricolor is readily distinguished by its 
colors, massive size and color change of the gills when caps are dried. 
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EDIBILITY. Kauffman listed his C. maxima as edible but it is not 
clear whether his statement was based on his own experience with 
the fungus he collected or whether he was referring to the reputation 
of the true C. maxima. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered, gregarious or sub
cespitose on humus in woods of oak where there is a ground cover 
of blueberry bushes. It is not infrequently found in this habitat in 
southern Michigan during seasons of ample rainfall in late July and 
August. It is known in t he central and eastern United States and 
in Europe. 

TECHNICAL D ESCRIPTION. Pileus 6--30 cm. broad, convex to plane 
or with a broad low obtuse umbo, the margin strongly inrolled, 
sometimes slightly depressed in the center but hardly subinfundi
buliform in age, surface dry and unpolished, appearing matted fibril
lose under a lens, opaque at all stages, margin usually furrowed or 
grooved, pale yellowish at first but gradually darkening to dull tan 
or tawny, in age or when dried gradually assuming a vinaceous cast; 
flesh very thick and firm but becoming flabby in old individuals, 
white to whitish, odor and taste pungent to farinaceous, rather 
strong and disagreeable, sometimes lacking; lamellae close to 
crowded, readily separable from the pileus, pale clear yellow or oc
casionally whitish but gradually darkening to deep yellow in age, 
when dried becoming vinaceous to purplish, narrow to broad in old 
specimens; stipe 4-6 (10) cm. long, 1-3 cm. thick at apex, up to 4 
cm. or more at the base, equal or slightly tapered upward from an 
abruptly bulbous base, solid and fl eshy, white inside, surface whitish 
and unpolished or with a thin cottony tomentose covering, often 
stained ferruginous. 

Spores white in mass, 6-8 X 4-5.5 11-, hyaline, short-ellipsoid, with 
a slight depression in one view, thin-walled, surface covered with 
distinct isolated strongly amyloid warts; basidia 26--30 X 6-7 (9) /L, 

four-spored; pleurocystidia none; cheilocystidia scattered to rare, 
fil amentose, 18-24 X 2-3 IL; gill trama somewhat interwoven; pileus 
trama homogeneous, clamp connections present; dark purplish in
crustations of pigment present throughout the hymenium of dried 
m a t eri a l (S-18388) . 

Leucopaxillus septentrionalis Singer & Smith, Mycologia 39: 726. 
1947. 

Illustration: Reel 32, No. 224. 
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GENERAL DiscussiON. This is one of the smooth spored species 
of the genus and one in which the moldy growth in the surrounding 
substratum is not so conspicuous as in most. This fungus is inter
esting because of the slow manner in whioh the fruiting bodies de
velop. Late in September, 1947, buttons were found pushing 
through the dry, dusty, conifer duff in the type locality. At inter
vals of about a week this locality was visited until freezing weather 
in November. The day they were first visited it rained hard and 
from then on until the freeze-up the area was kept moist by frequent 
rains. In that period a luxuriant fruiting of species of Boletus, 
Cortinarius, Clavaria, Tricholoma and other genera occurred, but 
these had come and gone by early November whereas the now old 
fruiting bodies of the Leucopaxillus, though somewhat worm-eaten, 
showed no signs of decay. Since the closely related species Leuco
paxillus giganteus is known to possess antibiotic properties, it ap
pears likely that the same may be true of this species. 

EDIBILITY. Not tested. 

HABIT, HABITAT, AND DISTRmUTION. Cespitose-gregarious in large 
fairy rings under Pinus ponderosa, Bear Springs, Mt. Hood National 
Forest, Oregon. It is also known from Don Valley, Ontario, 
Canada. 

TECHNICAL DESCRIPTION. Pileus (7) 10-20 (25) cm. broad, at 
first obtuse or convex, with an inrolled margin, soon expanded to 
plane or the dise shallowly depressed, on further expansion becom
ing broadly depressed with a spreading to wavy and often lobed or 
sinuate margin, at times very irregular, never deeply or sharply de
pressed, margin remaining inrolled for a long time (long after it has 
become uplifted), surface-when not rain-soaked-dry and unpol
ished and with a feel like that of kid, margin unpolished to sub
tomentose, dise typically glabrous but often irregularly cracked and 
cuticle at times ruptured into scales of various types-concentric or 
diffracted, color never truly white or whitish, when wet dull grayish 
to near "avellaneous," buttons more or less sordid alutaceous-gray 
over all, watery spotlike depressions present on a few caps; flesh 
thick in dise (up to 2 cm.) tapered evenly to margin, whitish, un
changing, odor strong and subspermatic when specimens were first 
collected, later pungent, taste fairly strong and disagreeable ; 
lamellae shallowly adnexed with a short decurrent tooth clown apex 
of stipe, narrow (4-7 mm.), crowded, many lamellulae present and 
their inner extremities typically rounded, in sorne caps many gills 
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forked near stipe but in others very few forked, readily separable, 
often crisped and pale cream color when young, in age flushed alu
taceous, edges uneven, stipe short and thick, 5-9 cm. long, 2.5-6 cm. 
thick, solid, equal or slightly pinched off at base, whitish within 
when young but sordid in age, surface near " pinkish buff " and un
polished to subtomentose above, with whitish mycelium at base, no 
conspicuous rhizomorphs or moldy areas in surrounding debris, in 
age sordid alutaceous and often darker than the cap, often glabres
cent, color change progressing from base upward and accentuated 
by handling or rubbing the surface or if stipe becomes wet, in un
damaged specimens usually near" cinnamon buff." 

Spores distinctly amyloid, smooth, 6.5-8.5 (9) X 4-5 p., subovoid 
to narrowly ellipsoid, with an oblique inconspicuous apiculus; ba
sidia four- spored, narrowly clavate, 26-32 (38) X 7-9 p., hyaline but 
with oil globules as seen revived in KOH; pleurocystidia and cheilo
cystidia none seen; gill trama of interwoven thin-walled hyphae 
(6) 8-17 IL in dia., clamp connections present; pileus trama with a 
thin cuticle of narrow (3-6 p.) somewhat interwoven, appressed 
hyphae, beneath it the hyphae intricately interwoven and 8-18p. in 
dia., clamp connections present. 

TRICHOLOMA (Fr.) Quélet 

In the Friesian classification this genus was defined as containing 
white spored agarics with central fleshy stipes, adnexed to sinuate 
gills, the stipe confluent with the pileus, and both volva and mem
branous annulus lacking. Clitocybe differs in having decurrent or 
very broadly adnate gills. 

The genus Tricholoma, as recognized in this work is a modified 
Friesian concept. The genus Leucopaxillus is recognized, see p. 374. 
Melanoleuca P atouillard is also segregated, though no species have 
been illustrated here. It is distinguished by its roughened strongly 
amyloid spores and usually in addition by pointed narrow cheilo
cystidia with the apices incrusted in such a way as to remind one 
of the head of an arrow. However, cheilocystidia are not present 
in all species. The annulate species with parallel or interwoven gill 
trama are not included in Tricholoma in this work. For a discussion 
of them see Armillaria. Another group, characterized by the faint 
flesh tints of the spores, Rhodopaxillus, ·has been segregated from 
Tricholoma by Maire. I have not recognized it as a genus. For 
comments see T. personatum. The genus Tricholomopsis Singer was 
erected for certain puzzling species formerly grouped in Clitocybe, 
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Tricholoma and Collybia. Collybia platyphylla and T. rutilans be
long toit. 

The species of Tricholoma are difficult to recognize, and those 
occurring in North America are badly in need of a critical study 
based on fresh material. The microscopie characters are not as 
helpful as, for instance, in Mycena. Pleurocystidia and cheilocys
tidia when present are important, but only a relatively few species 
possess them. The spores are typically small, and though size and 
shape are important characters it is frequently necessary to draw 
fine distinctions. The gill trama is parallel to interwoven and not 
very distinctive. The cuticle of the pileus is cellular in one group, 
Calocybe Kühner. In a second group it is composed of appressed 
narrow hyphae with gelatinous walls and the pilei as a result are 
viscid. In another the pileus is more or less conspicuously ap
pressed-fibrillose to scaly. The hyphae in these are about the same 
diameter as those of the flesh. There are other species in which the 
cuticle is not truly differentiated. In them the hyphae forming the 
surface of the cap are interwoven into a compact layer but are the 
same size and have the same markings as th ose of the flesh proper. 
Finally sorne have the cuticle formed by narrow appressed nongela
tinous hyphae. These characters in my opinion serve as the logical 
ones by which the genus may be divided into subgenera and sections. 

Macroscopic characters such as whether the flesh changes color 
when bruised, the color of pileus, gills and stipe at ali stages of de
velopment, stature, presence or absence of a fibrillose veil, habitat, 
and also the odor and taste are important and should be carefully 
noted. Although the genus is a large one, it is only on rare occa
sions that one encounters large numbers of species. Consequently 
the accumulation of information on the group is difficult and one can 
seldom expect to get fresh material of puzzling species for compari
son. Murrill (1914), who used the name Melanoleuca instead of 
Tricholoma, recognized one hundred and nineteen species in North 
America. 

Tricholomas are typically terrestrial and fruit in the late summer 
and fall. They are often most abundant just before cold weather 
sets in and typically follow such genera as Cortinarius, Lepiota, etc. 
Sorne species appear to be associated with certain trees, but others 
occur in hardwood and conifer forests alike. Since many are fleshy 
and of mild flavor, they are highly regarded by mycophagists. 
Sorne are known to be poisonous whereas others are merely 
suspected, and I caution the collector to know his species weil even 
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though to do so will often require tedious study on his part. Mur
rill's (1914) study of Melanoleuca and Kauffman's (1918) treat
ment of Tricholoma are the best works available on the North 
American species. 

KEY 

I. Pileus fibrillose to somewhat sealy or furfuraceous 
A. Lignicolous; gills yellow 

1. Pileus with pinkish to purple fibrils 
Tricholoma rutilans R. 18, No. 121 

1. Pileus with fuscous to grayish fibrils 
Tricholoma decorum R . 30, No. 210 

A. Terres trial; lamellae pallid beeoming vinaceous 
Tricholoma imbricatum R. 17, No. 117 

I. Pileus dry, moist or viscid, glabrous 
A. Spore deposit tinged vinaceous 

1. Stipe 4-8 mm. thick; pileus typieally pale vinaeeous to avellane-
ous ......... ............. Tricholoma sordidum R. 17, No. 118 

1. Stipe 10-25 mm. thiek, pileus typieally violaeeous to violaeeous 
brown ................. Tricholoma personatum R. 17, No. 119 

A. Spore deposit not tinged vinaceous; pileus viseid, yellow; stipe 1-2.5 
cm. thiek .................. Tricholoma flavovirens R. 18, No. 120 

A. Spore deposit white; pileus pale to dark violaeeous gray; taste 
slowly aerid .... .... ......... Tricholoma virgatum R. 33, No. 226 

Tricholoma imbrieatum (Fr.) Quélet, Champ. Jura et Vosges p. 79 
(42). 1872. 

Agaricus imbricatus Fries, Syst. Mye. 1: 42. 1821. 
Cortinellus imbricatus Karsten, Hattsvamp. p. 27. 1879. 
Gyrophila imbricata Quélet, Enehir. Fung. p. 12. 1886. 
Tricholoma vaccinum var. imbricatum L. Maire, Ét. Synth. genre Tricha

loma p. 99. 1916. 
Agaricus rujus Persoon, Mye. Eur. 3: 175. 1828. 

Illustration: Reel 17, No. 117. 

GENERAL DiscussiON. ln dry weather the cuticle of the pileus 
splits along the margin of the cap and allows the pale flesh to show 
through. This condition is described as rimose and for this species 
may be considered an effeet of dry weather. At times the cuticle 
over the dise may break up into lacera te scales. This is also caused 
by weathering. Both these conditions were encountered on speci
mens from the same region as those shawn in the photograph. Those 
illustrated are typical in ali respects save for the unspotted gills. 
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This character is much more likely to develop in wet weather. Note 
the color of the cap of the upright carpophore in the foreground. 
This is close to " snuff brown " Ridgway except for the paler streaks. 
T. vaccinum, the most closely related species bas a hollow stipe and 
a more fibrillose-scaly pileus. 

EomiLITY. Edible. Konrad and Maublanc rate this as better 
than T. vaccinum. It is fleshy and not ordinarily infested with in
sect larvae. Those who collect in conifer country are likely to find 
it. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious 
under conifers throughout the northern and western United States. 
It is usually at its best late in the season. 

TECHNICAL DESCRIPTION. Pileus 5-10 cm. broad, convex to ob
tuse when young, the margin inrolled and downy, broadly convex 
to obtusely umbonate in age, sometimes remaining broadly conie, 
surface dry, innately fibrillose to fibrillose-scaly, at times the cuticle 
rimose along the margin, sometimes the margin ribbed at least for 
a short time, color dull reddish brown ("Verona brown", "warm 
sepia" or "bister "), at times becoming dull cinnamon-brown 
(" snuff brown ") ; flesh compact, firm, slowly becoming reddish 
when bruised or eut, odor and taste mild to slightly farinaceous ; 
lamellae close, bread, sinuate to adnexed, pallid at first, gradually 
becoming grayish vinaceous or at times with sordid reddish spots, 
edges even or becoming slightly eroded; stipe 4-9 (11) cm. long, 1-2 
cm. thick at apex, clavate but becoming nearly equal, solid, surface 
whitish at first but soon brownish to reddish brown from base up
ward, unpolished, apex white-pruinose. 

Spores 5.5-7 X 4-4.5 p. , ellipsoid, smooth, with a large central oil 
drop, not amyloid; basidia four-spored; 24-28 X 7-8 p., hyaline in 
KOH; pleurocystidia and cheilocystidia not differentiated; gill 
trama parallel, hyaline in KOH, subhymenium very thin and indis
tinct; pile us trama with a cuticle of radially arranged hyphae with 
dull reddish brown walls, the hyphae 5-8 p. in dia. and no clamp con
nections found on them, remainder of flesh hyaline and interwoven 
(G-552). 

Tricholoma sordidum (Fr.) Quélet, Champ. Jura et Vosges p. 84. 
1872. 

The Sordid Tricholoma 

Agaricus sordidus Fries, Syst. Mye. 1: 51. 1821. 
Gyrophila sordida Quélet, Enchir. Fung. p. 18. 1886. 
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Tricholoma nudum var. sordidum L. Maire, Ét. Synth. genre Tricholoma 
p. 46. 1916. 

RhodopaxiUus sordidus R. Maire, Ann. Mye. 11: 338. 1913. 
Melanoleuca sordida Murrill, Mycologia 6: 3. 1914. 
Lepista domestica Murrill, Mycologia 7: 106. 1915. 
Clitocybe tarda Peck, Bull. Torrey Club 24 : 140. 1897. 
Clitopilus tardus Peck, Ann. Rep. N. Y. State Mus. 54: 167. 1901. 
Lepista tarda Murrill, North Am. Flora 10: 110. 1917. 

Illustration: Reel17, No. 118. 

GENERAL DiscussiON. The specimens photographed were not 
preserved. The technical description is taken from Smith no. 17827, 
collected at Port Angeles, Washington. The colors as shawn in the 
photograph are tho se of fresh, brightly colored specimens; and if this 
were the form usually collected the name sordidum would indeed be 
misappliéd. However, no matter how discolored the fruiting bodies 
one finds may be, there is nearly always a vinaceous cast either on 
the gills or pilei. Consequently the color is one of the reliable field 
characters. Tricholoma calathus is a much more slender species but 
is otherwise quite similar to T. sordidum. T. personatum is a much 
more robust fungus with distinctly violet colors at least when young, 
see R. 17, No. 119. All of these have pinkish spore deposits, and 
one should examine the spores under a microscope to accurately dis
tinguish this group from species of Rhodophyllus. In the latter the 
spores are angular. 

EDmiLITY. Edible. I have not tried it, but all of this group are 
considered good. They are not recommended for the novice, how
ever, because of the danger of confusing them with species of Rho
dophyllus. 

HABIT, HABITAT, AND DISTRIDUTION. Densely gregarious to cespi
tose on soil in waste land, pastures, old fields, around abandoned 
farm buildings and on or around compost piles or trash heaps as 
well as in gardens. It fruits during the late summer and faU. 
Kauffman lists it as infrequent in Michigan. It occurs throughout 
temperate North America, but I have found it abundantly only in 
the area west of the Cascade Mountains. 

TECHNICAL DESCRIPTION. Pileus 3-7.5 cm. broad, obtuse and 
with an inrolled margin when young, becoming nearly plane, at 
times the dise depressed and the margin elevated, at times the mar
gin wavy and striatulate, sometimes remaining umbonate, surface 
smooth and moist, hygrophanous, opaque when young, glabrous or 
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with a hoary sheen at first, when moist" vinaceous fawn " to " wood 
brown" (pinkish avellaneous), fading to pale avellaneous or tinged 
vinaceous (" vinaceous buff ") ; flesh thin except in the dise, con
colorous with or paler than the pileus, rouch paler when faded and 
at times with a Iilac tinge, odor and taste not distinctive; Iamellae 
adnate, adnexed or at times short decurrent, close, 2-3 tiers of lamel
lulae, narrow to moderately broad (3-5.5 p. ) and evenly tapered to 
cap margin, " pallid brownish drab " to near " pale vinaceous 
fawn ", in age "vinaceous buff" (or more sordid vinaceous brown 
and usually concolorous with pileus or paler), edges usually more or 
less eroded; stipe 3-5 (7) cm. long, 4-8 mm. thick at apex, narrowed 
somewhat toward the base, solid, fibrous-tough, more or less con
colorous with pileus, glabrous but unpolished at first, in age often 
reticulate from the cuticle which .splits longitudinally, base hardly 
strigose. 

Spores very pale pinkish in mass, 6-7.5 X 3.5-4.5 p., ellipsoid, very 
fin ely punctate-roughened, not amyloid; basidia four-spored, 28-
36 X 5.5-6.5 p.; pleurocystidia and cheilocystidia not differentiated; 
gill trama subregular, very compact, hyaline in KOH, the hyphae 
5-8 p. in dia.; pileus trama homogeneous beneath a very thin sub
gelatinous (in KOH) pellicle of narrow (2.5-4 p.) radially arranged 
hyphae, clamp connections present. 

Tricholoma personatum (Fr.) Quélet, Champ. Jura et Vosges p. 82. 
1872. 

The Masked Tricholoma 

Agaricus personatus Fries, Syst. Mye. 1: 50. 1821. 
Entoloma personatum Peck, Ann. Rep. N. Y. State Mus. 54: 166. 1901. 
Agaricus nudus Fries, Syst. Mye. 1: 52. 1821. 
Gyrophila nuda Quélet, Enchir. Fung. p. 17. 1886. 
Gyrophila amethystina Quél., Enchir. Fung. p. 17. 1886. 
Rhodopaxillus nudus R. Maire, Ann. Mye. 11: 338. 1913. 

Illustration: Reel 17, No. 119. 

GENERAL DrscussroN. The col or variation in this species is very 
deceiving, but sorne violet is always present at least along the mar
gin of the cap and in the young gills. At times the entire carpo
phore may be clark violet, and at times the cap is more or less lilac
tan to sordid vinaceous brown. There are severa! varieties which 
are distinguished by minor characters. Like T. sordidum, its spores 
are dull flesh color or pinkish in a deposit, and this has led sorne to 
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place it in the genus Entoloma (Rhodophyllus of modern authors). 
If it were not for the fact that in North America we have certain 
species with almost smooth spores and almost white spore deposits 
which obviously are closely related to T. personatum, the genus 
Rhodopaxillus would serve a most useful purpose. This would 
avoid the inconsistency of describing Tricholoma as white-spored 
and then including sorne pink-spored species in it. As it is, one 
finds himself confronted with intergrading generic characters on the 
one hand and an inconsist ency in the definition of Tricholoma on 
the other. At !east as far as the North American species are con
cerned, the situation needs further study. On the Pacifie Coast a 
large dark bluish species of Rhodophyllus is not uncommon and 
must not be confused with T. personatum. It can be recognized in 
the field by a strong farinaceous taste. 

EomiLITY. Good. It should be on the list of every collector who 
has access to a microscope, but is not recommended for beginners. 
Old caps orthose which have become arrested in their development 
may have a strong disagreeable flavor. 

HABIT, HABITAT, AND DISTRIBUTION. Single, gregarious or sub
cespitose on decaying vegetable matter or around trash piles, also in 
conifer and hardwood forests or in meadows or grassy fields. Late 
summer and fall . Common throughout the United States. 

TECHNICAL DESCRIPTION. Pileus 4-12 (15) cm. broad, broadly 
convex with an inrolled margin at first, expanding to plane or with 
a low obtuse umbo, the margin at times becoming uplifted and 
wavy and somet imes quite irregular in age, surface glabrous and 
moist, lubricous to subviscid in wet weather, pellicle very thin and 
not truly separable, soon mm·ely moist, hygrophanous, dark to dull 
lilac, lilac-brown, or dull lilac-gray (" light vinaceous drab" over 
all when young but brownish tints developing in age, or sometimes 
"Mikado brown" on dise and "fawn color" more or less on margin), 
fading to pallid lilac, lilac-tan or almost white ("tilleul buff" to dull 
cinnamon-violaceous buff and rather canescent), in age often areo
late on the dise; fl esh soft, thick, watery-punctate, dulllilac to lilac
buff fresh, fading to pallid lilac-gray or merely pale pinkish buff, 
odor fain tl y fragrant, tas te mild to slightly disagreeable; lamellulae 
close to crowded, 92-110 reach the stipe, 2-3 tiers of lamellulae, 
relatively narrow (5-8 mm.) , sharply sinuate to adnexed, pallid to 
pale lilac and becoming vinaceous buff (" pale brownish drab " or 
more intensive lilac in intermediate stages, finally near "vinaceous 
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buff "), edges often becoming un even in age; stipe relatively short, 
3-6 (8) cm. long, 1-2.5 (3) cm. thick at apex, equal or more often 
flared above and with a flattened flared base as well, dull lilac to 
purplish over all, pallid lilac within at first but merely pallid in age, 
surface delicately to coarsely fibrillose-pruinose, in age often merely 
unpolished and sometimes coarsely fibrous-striate, with a copious 
white mycelium permeating the substratum. 

Spores "vinaceous buff" in mass, 6.5-7 (8) X 4-4.5 p., ellipsoid, 
surface very slightly roughened or appearing smooth under low 
magnifications; basidia four-spored, 28-33 X 6-7 p.; cheilocystidia 
and pleurocystidia not differentiated; gill trama of subparallel 
hyphae with hyaline walls when revived in KOH; pileus trama 
homogeneous beneath a very thin pellicle of narrow (1.5-2.5 p.) 
hyphae bearing clamp connections, pellicle not truly gelatinous m 
KOH (G-553). 

Tricholoma flavovirens (Fr.) Lundell, Fungi Exsiccati Suecici, fasc. 
23, No. 1102. 1942. 

Agaricus flavo~virem Fries, Syst. Mye. 1: 41. 1821. 
Agaricus equestris Fries, Elench. Fung. 1: 6. 1828. 
Tricholoma equestre Quélet, Champ. Jura et Vosges p. 76. 1872. 
Gyrophila equestris Quélet, Enchir. Fung. p. 10. 1886. 
Melanoleuca equestris Murrill, North Am. Flora 10: 24. 1914. 

Illustration: Reel 18, No. 120. 

GENERAL DiscussiON. This is one of the most easily recognized 
species in the genus by virtue of its viscid pileus, yellow gills, 
yellowish to whitish stipe and yellow to reddish tinged cap. It 
Jacks a strong pungent disagreeable odor, the character by which 
species of the T. suLphureum group are most easily recognized in the 
field. In addition the caps of the latter are not viscid. T. sejunc
tum may at times be confused with T. ftavovirens but the former 
typically has a conie cap characterized by radiating dark sooty 
!ines or the entire dise may be sooty brown. Its gills are usually 
white in addition. An almost infallible character of T. flavo virens 
is its occurrence in the vicinity of pine trees, either white, ponderosa, 
or red pine. If one finds a fungus in frondose woods which ap
pears to be T. flavovirens he should be very critical in interpreting 
the other characters. From the material I have seen, this fungus 
is not the same as that occurring under pine. It needs further 
study. 
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EnrniLITY. Edible and highly rated by sorne collectors. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to densely gre
garious under white, ponderosa, or red pine throughout the United 
States. Common in the fall, especially if warm wet weather occurs 
late in October or early November. Kauffman reported the species 
from frondose woods, but in my collections from such habitats 
cheilocystidia are present and in Kauffman's the pellicle is reddish 
in KOH. Consequently collections from these habitats need further 
study from fresh material. 

TEcHNICAL DESCRIPTION. Pileus 4-9 (12) cm. broad, obtuse to 
convex with an inrolled margin, expanding to broadly convex, plane 
or with a slight obtuse umbo, surface viscid when moist and some
what fibrillose-streaked beneath the pellicle, soon dry and in age 
becoming slightly scaly over the dise, color pale yellow over all at 
first ("picric yellow") but gradually becoming brownish or reddish 
over the dise and on the scales; fl.esh moderately thick and firm, 
white or tinged yellow under the cuticle, odor slightly farinaceous, 
taste subfarinaceous then disagreeable; lamellae adnexed to nearly 
sinuate and nearly free, close and moderately broad, becoming 
ventricose, bright yellow ("picric yellow" to "martius yellow") not 
staining wh en bruised, edges becoming eroded; stipe relatively short 
and thick, 3-6 (10) cm. long, 1-2.5 cm. thick at apex, equal to some
what clavate, solid or hollowed in age only, whitish within, exterior 
pale yellow to whitish, ("mustard yellow" to "primrose yellow" or 
pal er), slightly furfura~eous to glabrous, usually even. 

Spores white in mass, hyaline in KOH, 6-7.5 X 4-5 p., ellipsoid, 
smooth, pale yellow in iodine; basidia 26-33 X 7-8 p., four-spored, 
hyaline in KOH; pleurocystidia and cheilocystidia none; gill trama 
hyaline in KOH, of parallel to somewhat interwoven hyphae, sub
hymenium very thin and indistinct; pileus trama with a well 
differentiated pellicle of narrow (2.5-4.5 p.) yellow gelatinous hy
phae, the pigment dissolved in the cell sap, flesh proper hyaline, 
floccose and interwoven (G-725). 

Tricholoma rutilans (Fr.) Quélet, Champ. Jura et Vosges p. 78. 
1872. 

Agaricus rutilans Fries, Syst. Mye. 1: 41. 1821. 
CortineUus rutilans Karsten, Hattsvamp. p. 24. 1879. 
Gyrophila rutilans Quélet, Enchir. Fung. p. 11. 1886. 

Illustration: Reel 18, no. 121. 
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GENERAL DiscussiON. This is one of the most colorful fungi 
of conifer forests. Even Mr. Gruber's photograph does oot show 
the color to full advantage since sorne of the yellow has been lost. 
Most of the illustrations found in the literature are totally in
adequate-or show old weathered specimens. The color of the tufts 
of fibrils on the cap and stipe, yellow flesh and gills, and habitat on 
conifer wood are the distinguishing field characters of this fungus. 
The species is typical of the genus Tricholomopsis Singer (1939). 
He included T. rutilans, T. decora and T. platyphylla (Collybia 
platyphylla). I do not accept Tricholomopsis at the present time. 
The problem of evaluating this genus seems to me to revolve around 
the disposition of the whole Tricholoma terreum-group and the 
emphasis to be placed on the presence of clamp connections as a 
generic character. In sorne respects Singer's genus fills a distinct 
need since it e ables sorne closely related species to be brought to
gether under a single generic name which otherwise are classified in 
different genera. 

EDIBILITY. Edible. Mcllvaine stated it has a gummy consis
tency like marshmallow, but was excellent. Konrad & Maublanc 
report it as sold on the markets of Lausanne and Zurich. 

TECHNICAL DESCRIPTION. Pileus (2) 3-8 cm. broad, obtuse with 
an incurved margin, expanding to campanulate and finally nearly 
plane, usually retaining a low obtuse umbo, surfa.ce dry and tomen
tose-squamulose, the squamules bright purplish red (near "brick 
red"), at times appearing to be covered by a closely matted pur
plish red tomentum and more granular roughened than scaly, scales 
developing in age however, as the tomentose layer becomes pulled 
apart, margin often ribbed, a strong yellow cast finally showing 
beneath the fibrillose layer, often yellowish where bruised; flesh 
thick, up to 2 cm. in umbo, about ~mm. halfway to margin, pale 
yellow, odor none, taste slightly of radish; lamellae adnate becom
ing adnexed, narrow (5 mm. -+-), crowded, 3-4 tiers of lamellulae, 
"straw yellow" or a deeper shade, edges crenulate; stipe ( 4) 5-10 
cm. long, (5) 8-15 (20) mm. at apex, up to 25 mm. at the slightly 
enlarged base, stuffed becoming hollow, yellowish within, surface 
covered with appressed "Corinthian red" fibrils with a paler zone 
at apex, staining yellow where handled. 

Spores 5-6 X 3-4 p., broadly ellipsoid to drop-shaped, smooth, 
nonamyloid; basidia 26-30 X 5-5.5 p., narrowly clavate, four-spored; 
pleurocystidia none seen; cheilocystidia very abundant, clavate, 
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fusoid-ventricose, mucronate or fusiform, (40) 50-80 (llO) X 12-20 
(30) p., sordid reddish brown as revived in KOH, smooth, thin 
walled; gill trama parallel, slightly yellowish in KOH; pile us trama 
homogeneous beneath a surface covering of elongated cystidia-like 
cells or filaments of enlarged elongated cells with red contents (these 
form the colored, tomentose layer or scales), clamp connections 
present (G-677). 

Tricholoma decorum (Fries) Quélet, Supp. 11 , Champ. Jura et Vos-
ges, p. 389. 1882. 

Agaricus decorus Fries, Syst. Mye. 1: 108. 1821. 
Clitocybe decora Gillet, Les Hyménomycètes p. 171. 1874. 
Cortinellus decorus Karsten, Hattsvamp. p. 25. 1879. 
Pleurotus decorus Saccardo, Syll. Fung. 5: 342. 1887. 
Gyrophila decora Quélet, Enchir. Fung. p. 11. 1886. 
Tricholoma rutilans var. decorum L. Maire, Ét. synth. gen. Tricholoma 

p. 107. 1916. 
Tricholomopsis decora Singer, Schw. Zeit. Pilzk. 17: 56. 1939. 
Agaricus galbanus Lasch, Linnaea 4: 529. 1829. 
Agaricus multipunctus Peck, Bull. N. Y. State Mus. 5: 73. 1899. 

Illustration: Reel 30, No. 210. 

GENERAL DiscussiON. This species and Tricholoma rutilans are 
so closely related that it is ridiculous to try ta arrange them in 
separate genera. The fungus can be readily recognized by the 
dominantly yellow color, grayish to very dark brown scales on the 
cap, habitat on coniferous logs, and white spore deposit. Kauffman 
placed it in Clitocybe, and Murrill in Cortinellus. The difficulty 
experienced by mycologists in reaching an agreement on the generic 
position of this fungus lends considerable weight toward placing it in 
the genus Tricholomopsis as was done by Singer. 

EDmiLITY. Edible. 

HABIT, HABITAT, AND DISTRIDUTION. Scattered to gregarious on 
decaying conifer logs, frequently on hemlock. Throughout the 
coniferous regions of North America. Not uncommon during the 
fall but seldom collected in large numbers. 

TECHNICAL DESCRIPTION. Pileus (3) 4-6 (8) cm. broad, convex 
with an incurved tomentose margin, surface appearing moist beneath 
a coating of fibrillose scales, the tips of the scales grayish ta sordid 
brown at !east over the dise, ground color sorne shade of yellow 
("yellow ocher") and fading to paler yellow ("antimony yellow"); 
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flesh yellow, thin to moderately thick, watery, often near "Isabella 
color" and fading to near "Naples yellow", firm but becoming flabby, 
odor not distinctive, taste mild; lamellae broadly adnate to adnexed 
or with a decurrent tooth, often readily seceding, moderately broad 
(5-7 mm.) and close, bright yellow ("apricot yellow") or finally 
tinged orange, 1-3 tiers of lamellulae, edges even or becoming 
slightly crenulate; stipe 4-6 (8) cm. long, 5-10 mm. thick, equal or 
nearly so, hollow, yellow within (near "apricot yellow"), surface a 
paler tint (near "Naples yellow"), glabrous or nearly so, when per
fectly fresh with scattered grayish fibrils toward the base and the 
apex faintly yellow-pruinose. 

Spore deposit white; spores 6-7.5 X 4.5-5 p., subellipsoid, smooth, 
hyaline in KOH, not amyloid (yellow in iodine); basidia two- and 
four-spored, hyaline but with oil drops in KOH, 28-34 X 6-7 p., sub
cylindric with slightly enlarged apices; pleurocystidia rare, 34-42 X 
7-8 p., subcylindric with thin wavy walls and hardly projecting be
yond the basidia; cheilocystidia abundant, clava te, saccate to fusoid 
ventricose 36-62 X 9-20 p., yellowish to orange as revived in KOH, 
thin-walled; gill trama regular or nearly so, the subhymenium of 
very narrow compactly interwoven hyphae, yellowish when first 
revived in KOH; pile us trama homogeneous, the scales caused by 
fascicles of innate fibrils and the hyphae composing them of about 
the same diameter as those of the flesh proper, the walls slightly en
crusted (S-19459). 

Tricholoma virgatum (Fr.) Gillet, Les Hyménomycètes p. 106. 1874. 

Agaricus virgatus Fries, Syst. Mye. 1: 48. 1821. 
Gyrophila virgata Quélet, Enchir. Fung. p. 14. 1886. 

Illustration: Reel 33, No. 226. 

GENERAL DrscussiON. The conie, somewhat streaked pileus, and 
the slowly acrid taste are the important field characters. However, 
there is a long series of taxonomie units in Tricholoma which are 
closely related to this species, and it is difficult to know whether to 
rank them as autonomous species, or as subspecies, varieties and 
forms. 

EDmiLITY. Not edible. 

HABIT, HABITAT, AND DISTRIDUTION. Scattered to gregarious 
under conifers. It is one of the common species along the Pacifie 
coast, but is Jess frequent in the region of the Great Lakes. 
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TECHNICAL DESCRIPTION. Pileus 4-7.5 (10) cm. broad, conie 
with an incurved margin at first, in age expanded-umbonate, the 
umbo abrupt and obtusely conie, surface dry and fibrillose, often 
streaked, at times fibrils recurving at tips to form squamules, margin 
pallid to " pale mouse gray " dise darker grayish to fuscous more 
or less toned with violaceous, umbo in sorne violaceous black; fiesh 
thick in the umbo, thin elsewhere, white but soon becoming ash
color, odor earthy, taste tardily but strongly acrid; lamellae broad, 
close, deeply adnexed, edges uneven to eroded, whitish but becoming 
grayish or spotted grayish, sometimes grayish wh en young; stipe 
8-15 cm. long, 1-2 cm. thick, equal, solid but becoming hollow, whit
ish, unpolished and innately fibrillose or with loosely arranged fi briis 
near the base. 

Spores 6-7.5 X 5-6 p., broadly ellipsoid, nonamyloid; basidia four
spored, 30-35 X 7-8.5 p., clava te; pleurocystidia none; cheilocystidia 
thin-walled, clava te, 18-35 X 9-11 p. ; gill trama regular; pi! eus 
trama homogeneous beneath a cuticle of narrower hyphae, very 
slightly gelatinous in KOH (S-24479) . 

LYOPHYLLUM Karsten emended Singer 

The species placed in this genus have previously been distributed 
in such genera as Collybia, Mycena, Clitocybe and Tricholoma. In 
other words they have white spore deposits, but beyond that the 
artificial Friesian system failed to group t hem together. As yet 
there is no comprehensive treatment of the genus available though 
for severa! years Dr. Singer and I have been accumulating notes 
and material toward that end. Within the genera of the Friesian 
system mentioned above, the species of Lyophyllum can be distin
guished by the small bodies in the basidia or base of the sterigmata 
which stain very dark in ferric aceto-carmine. However this is not 
a test which will be available to many who use this work so the 
following diagnosis of macroscopic details is given as an additional 
a id. The carpophores generally lack distinctive co lor; the range 
being from nearly white through innumerable shades of gray, grayish 
brown, olive-brown to almost black. In other words they are typi
cally dirty and unattractive in appearance. The caps are usually 
glabrous and hygrophanous though in a few they are unpolished to 
furfuraceous at first. However, a veil is lacking. The odor and 
taste are either mild or various degrees of farinac eous to very rancid
farinaceous in sorne. The ftesh in many species changes color if eut 
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or bruised. The change "may be to sordid yeUowish, yeUowish gray, 
bluish gray or black, and in nearly all showing such a change the 
final phase is blackish. The fruiting bodies of many of these species 
blacken in drying unless one is extremely careful in handling them, 
and even then good results cannot be obtained if the specimens were 
water-soaked when collected. 

The gills, like the rest of the fruiting body, are typically sordid 
in color though in a few they are white to whitish and unchanging. 
The gill attachment varies from adnate to decurrent to the extent 
of rendering meaningless the distinction between Clitocybe and 
Tricholoma. Consequently the recognition of these two genera is 
made more precise by the removal of the species of Lyophyllum 
from both. The spores, besicles being white in deposits, are smooth 
and nonamyloid. The stipe may be slender and brittle (such 
species were formerly referred to Collybia and Mycena) or thicker 
and more pliant. However, iSO many:' 1species are intermediate 
between "cartilaginous" and "fleshy" that the terms may as well not 
be applied here and divisions should be made on the thickness of 
the stipe at the apex. As regards stature, the genus presents' the 
same ·series of variations found in N aematoloma. There are species 
characterized by large carpophores in immense compact clusters at 
one extreme and at the other the type shown in the photograph. 
They are typically terrestrial and though found in both hardwood 
and conifer forests, are, according to my experience, more numerous 
in the latter. They fruit abundantly in the mountains in the fall 
and appear to be generally more numerous in cool wet seasons tharn 
during those which are warmer and drier. However, the one species 
illustrated is somewhat of an exception to this rule. Species, of 
Lyophyllum are found across the continent in forested regions and 
their number is appreciable. 

Lyophyllum palustre (Pk.) Singer, Rev. Mye. 4: 65. 1939. 

The Lyophyllum of the marshes 

Agaricus paluster Peck, Ann. Rep. N. Y. State Cab. 23: 82. 1872. 
Mycena palustris Saccardo, Syll. Fung. 5: 282. 1887. 
Collybia palustris Smith, Pa p. Mich. Acad. Sei. Arts and Letters 21: 148. 

1936. 
Tephrophana palustris Favre, Bull. Soc. Mye. Fr. 55: 204. 1939. 
Agaricus leucomyosotis Cooke & Smith, Grevillea 13: 57. 1885. 
CoUybia leucomyosotis Saccardo, Syll. Fung. 5: 220. 1887. 

Illustration: Reel 18, No. 122. 
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GENERAL DiscussiON. This is a most interesting little mush
room not uncommonly encountered in sphagnum bogs during the 
late spring and early summer. As regards stature, it is representa
tive of the slender species of Lyophyllum. In fact it is so fragile 
and watery in consistency that well preserved unbroken herbarium 
specimens are difficult to make. It varies a great deal in color and 
occasionally one encounters groups of carpophores in which the gills 
are thick, have blunt edges and are strongly veined in the inter
lamellar spaces. Although the characters of t he fruiting body are 
variable and often difficult to interpret, the species as I know it 
has one feature by which it can be spotted very easily in the field . 
It is apparently parasitic on sphagnum. In the regions where I 
have collected, it is the only fungus which kills the sphagnum in 
distinct areas. In the one bog where I have followed its fruiting 
for more than ten years it kills the moss in areas one to two feet in 
diameter. These areas are seldom circular in outline, but rather 
very irregular. They are conspicuous because in them the moss is 
gray and hence contrasts sharply with the surrounding green healthy 
sphagnum. The fruiting bodies are sooner or later produced in the 
killed-out area but often rather close to the living moss. Its action 
is apparently very slow for I have never observed large areas of 
dead moss. The fungus can be readily cultured from the tissue of 
the cap or from spores, but my results have been erratic, and the 
species needs to be studied critically from material obtained from 
various sources. Spores from sorne caps have germinated poorly, 
whereas those from others produced a vigorous mycelium which in 
the diploid phase eventually produced a black crust of sclerotial 
tissue over the agar plate. 

EDmiLITY. Apparently untested but obviously of no value as 
an esculent. 

HABIT, HABITAT, AND DISTRmUTION. Single to scattered or gre
garious on sphagnum in bogs either out in the open or under very 
dense caver. Not uncommon locally in the spring and summer. 
During cool summers it is a late fruiting species, appearing at its 
best in August. During hot seasons, however , it is much more 
abundant locally and then reaches the peak of its fruiting in June 
or early July. It is to be expected wherever sphagnum bogs are 
found in our north temperate regions. 

TEcHNICAL DESCRIPTION. Pileus 1-2.5 (3) cm. broad, convex 
but usually with a small papilla, broadly conie and papillate at 
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times, becoming plane or slightly umbilicate or remaining campanu
late, surface at first covered by a faint white bloom but soon 
glabrous and watery, hygrophanous, pellucidly striate to near apex, 
" olive-brown" over all as a rule but often more umbrinous and 
sometimes pale watery gray, fading to " buffy brown " or at times 
the margin grayish white, pale forms fading to grayish white over 
all, margin remaining inrolled for sorne time; flesh soft and watery, 
no distinct col or change wh en crushed or bruised; the odor and taste 
farinaceous; lamellae narrow to broad, close to subdistant, 
adnate or with a ·slight tooth, "pale smoke gray", becoming watery 
gray, rather thick at times and intervenose; stipe 4-10 cm. long, 
2-5 (7) mm. thick, gray, paler than the pileus, covered by a white 
pruinosity when young, glabrous and watery in age, hollow, very 
watery and fragile, base usually coated with white mycelium. 

Spores 6--8 X 4-4.5 p., smooth, narrowly ellipsoid, not amyloid; 
basidia four-·spored, 18--22 X 6.5-8 p.; pleurocystidia none; cheilo
cystidia basidia-like; gill trama subparallel, the hyphae 8--12 p. in 
dia. the cells elongated and with nearly parallel walls in optical 
section ; pileus trama homogeneous, nonamyloid (S-20588). 

LACCARIA Berkeley and Broome 

This genus is most readily diagnosed from among the other gen
era of white spored agarics possessing fleshy stipes, attached gills, 
and lacking both annulus and volva, by the thickish waxy-appearing 
gills which are sorne shade of purple to flesh color, and by the non
amyloid typically echinulate spores. The spores are relatively large 
(8 p. +), typically globose or nearly so, and echinulate in ail but 
one of our species. In small carpophores the stipe may appear to be 
cartilaginous instead of fleshy. In fact the stipe is rather tough 
and fibrous even in large fruiting bodies. The species were formerly 
placed in Clitocybe, but, as has long been realized, t hey are very 
distinct from members of that genus. The one aberrant North 
American species, L. trullisata (Ellis) Singer, has very large (15 p.+ 

long) smooth spores which are more or less ellipsoid. However it 
is a typical Laccaria in all other respects. It is a large fleshy spe
cies with purplish gills and is usually found around sand dunes or 
along lake shores in sandy soil. A number of other rare species are 
known which do not have the typical Laccaria aspect, but few col
lectors encounter them and so they are not likely to cause confu
sion. They are characterized by dull colors. The somewhat waxy 
appearance of the gills in Laccaria might lead sorne to search in 
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Hygrophorus for a name for their collection, and, in fact, the species 
iHustrated was referred to Camarophyllus by one author. The 
echinulate spores distinguish ali but L. trullisata from the Hygro
phori. 

As far as is known the species are terrestrial and though edible 
are not rated as desirable. One can expect to find them any time 
from late spring until winter. 

Laccaria laccata (Fr.) Berk. & Br., Ann. & Mag. Nat. Hist. V, 12: 
370. 1883. 

The V atrnished Laccaria 

Agaricus laccatus Fries, Syst. Mye. 1: 106. 1821. 
Clitocybe laccata Quélet, Champ. Jura et Vosges p. 91. 1872. 
Omphalia laccata Quélet, Enchir. Fung. p. 2.6. 1886. 
Russuliopsis laccata Schroeter, Krypt . FI. Schles. 1: 622. 1889. 
Camarophyllus laccatus Karsten, Hattsvamp. p. 231. 1879. 

Illustration: Reel18, No. 123. 

GENERAL DISCUSSION. Laccaria [accata is a cosmopolitan f ungus 
every collector will soon discover, but which, in its many forms, 
will return to annoy him long after he has learned to recognize many 
of the more truly difficult species at sight. Our photograph shows 
the form common on humus in the woods. The pale flesh-colored, 
distant to subdistant gills are distinctive. They are thick in com
parison to those of many other agarics, and for this reason one will 
likely be tempted to search fil'st in Hygrophorus when identifying 
a collection. The surface of the cap in L. laccata is usually glabrous 
but soon becomes furfuraceous or even scaly from the rupturing of 
the cuticle. The colors vary greatly in the different forms, and in 
the moist or faded condition of the fruiting body. When moist the 
pilei are usually pale incarnate or a deeper reddish color, but when 
faded they may be nearly white. A violaceous tinge is often present 
in young caps, and one form, now recognized as a species-L. ame
thystina-is clark violet throughout. L. laccata var. striatula has a 
very thin pileus and when it is moist the giUs show through the 
flesh and appear as long !ines or striations. When the cap fades, 
the striations are no longer visible. The fruiting bodies are rather 
tough and persist for a period of weeks rather than days. As a 
rule no distinctive odor is present but occasionally collections from 
sphagnum bogs possess a distinctive fishy odor. 

EDIBILITY. Edible, but not weil fiavored. 
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HABIT, HABITAT, AND DISTRIBUTION. Single, scattered or gregari
ous on humus, moss beds, -sphagnum bogs or in mountain meadows 
throughout North America. It fruits through the spring, summer 
and fall. In the cool moist climate of the mountains the fruiting 
bodies will persist for as long as a month. One patch of carpophores 
on Mt. Angeles in the Olympie Mountains of Washington was kept 
under observation for three weeks, and since they were well develop
oped when discovered they must have been at least one week old 
at the time. When we left ·at the end of three weeks, only the larg
est caps were badly decayed. 

TECHNICAL DESCRIPTION. Pileus (1) 1.5-4 (8) cm. broad, ob
tuse, convex, plane or with the margin uplifted and the dise slightly 
depressed, variable in shape and the margin at times crenate or 
wavy, surface moist and hygrophanous, colors extremely variable 
but usually sorne variation of flesh-red to orange flesh-color ("pink
ish cinnamon "), fading to pallid or ochraceous when moisture es
capes, becoming somewhat scurfy from the splitting or shredding of 
the cuticle; flesh thin, moist, more or less concolorous with the pileus 
or pallid, odor fungoid, fishy or lacking, taste not distinctive; lamel
lae broad (5-10 mm.), distant to subdistant, usually emarginate, 
sometimes -short-decurrent, often arcuate, thickish, tinged flesh color, 
usually dusted from the spores in old specimens, sometimes the in
carnate color very deep and pronounced (" russet vinaceous "), 
edges even or eroded; stipe 2-10 dm. long, 2-6 (10) mm. thick, more 
or less equal, fibrous and tough, solid or stuffed, sometimes becom
ing hollow, colored more or less like the cap, glabrous or slightly 
scurfy, often distinctly sulcate striate. 

Spores 7.5-10 X 7-8.5 p., globose to broadly ellipsoid, apiculate, 
not amyloid, echinulate, the spines 1-1.5 p. long; basidia 34-38 X 8-
10 p., four-spored, clava te; pl euro- and cheilocystidia none seen; gill 
trama interwoven, homogeneous, hyaline in KOH, the hyphae thin
walled and divided into cells of various lengths of from 40-100 + p. , 

the width 7-12 p.; pileus trama homogeneous and floccose, the 
hyphae more or less similar to those of the gill trama, cuticle of 
more or less radially arranged cells, many undifferentiated hyphal 
branches present as pilocystidia, clamp connections present ( G-
555). 

VAGINATA (Fr.) S. F. Gray 

These fungi are best briefly diagnosed as the amanitas in which 
the annulus is lacking. Ali other characters such as the bilateral 
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gill trama, presence of a volva, etc., are the same. At times it is 
difficult to decide to which genus a collection belongs because in 
sorne species the presence or absence of a ring is variable. The 
existence of such variable fungi, and the lack of truly fundamental 
characters by which to distinguish the two genera, have influenced 
sorne investigators to place the species ail in Amanita. The present 
publication is not the place to consider a detailed revision of the 
North Amercian representatives of these two genera or the problem 
of the number of genera which should be recognized. Consequently 
the three species of Vaginata which I have illustrated are here placed 
in the genus where they are weil known and will be most readily 
found by aU who have learned the Friesian system. The name 
Amanitopsis, by which these fungi are best known, must be dropped 
in favor of the earlier name Vaginata if the Ruies are followed. If 
the results of a critical study of the North American species should 
uphold my present opinion, aU the species would be classified in 
Amanita. 

At best Vaginata is a small genus. Murrill (1914b) in his study 
recognized seven species for North America. If one were to draw 
finer species distinctions, the number recognized would be about a 
dozen. Certain ones are very common in both hardwood and conifer 
forests during the summer and faU, and are distributed throughout 
the United States and southern Canada. A'lthough sorne are edible 
the danger of mistaking an abnormal Amanita for them is so great 
that I cannat recommend even those known to be edible. The im
portant North American literature consists of Murrill (1914), Coker 
(1917) and Kauffman (1918). 

KEY 

I. Pileus glabrous, fulvous ......... ...... Vaginata fulva R. 18, No. 124 
I. Pileus not glabrous at !east in young stages 

A. Pileus blackish to dark gray, covered by small warts 
Vaginata inaurata R . 18, No. 125 

A. Pileus pale buff to orange buff, covered in part ( usually over the 
dise) by a patch of the volva .. . .... Vaginata velosa R. 18, No. 126 

Vaginata fulva (Fr.) comb. nov. 

The Fulvous Vaginata 

Agaricus vaginatus e Fries, Syst. Mye. 1: 14. 1821. 
Amamtopsis fulva Fayod, Ann. Sei. Nat. Sér. 7, 9: 317. 1889. 
Amanita vaginata f. fulva Veseley, Atlas Champ. Eur. fasC'. 4-5: 49. 1934. 
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Amanita vaginata var. fulva Gillet, Les Hyménomycètes p. 51. 1874. 
Amanita vaginata subsp. fulva Konrad & Maublanc, leon. Sel. Fung. 6: 

33. 1924. 
Amanitopsis vaginata var. fulva Saccardo, Syll. Fung. 5: 21. 1887. 

Illustration: Reel 18, No. 124. 

GENERAL DiscussiON. This distinctive species can be recognized 
at sight in the field by the tan to fulvous pileus which is sulcate
striate, the membranous volva, and lack of an annulus. The colors 
as shown are typical but may be either lighter or darker. A white 
and a gray to fuscous species of similar stature occur throughout 
the range of V. fu~va. 

Since the literature on this species is widely scattered and very 
extensive I am not at all certain that the synonymy is complete, 
but it will serve as a point of departure for those desiring to do 
more extensive bibliographie work. It also serves admirably well 
to illustrate how investigators can differ in regard to their disposi
tion of a fungus. It bas been placed in every category from a form 
to a species. 

EomiLITY. Edible, but I suggest that collectors seek other species 
as food. 

HABIT, HABITAT, AND DISTRIDUTION. Single to scattered in open 
woods or in bogs. It is common in the central and eastern states 
during the summer and fall. The most luxuriant fruiting I have 
seen was in a local sphagnum bog during dry warm summers. In 
this locality the carpophores were much more robust than usual. It 
is often found in company with deadly poisonous amanitas. 

TECHNICAL DESCRIPTION. Prleus 5-8 {10) cm. broad, ovoid in 
button stages, becoming campanulate and finally expanding to con
vex or nearly plane, glabrous except for an occasional fragment of 
broken volva, viscid, usually conspicuously sulcate-striate, color 
evenly fulvous ("tawny" to "ochraceous tawny"), fading in age; 
flesh whitish, thin, fragile, odor not distinctive, taste pleasant; 
lamellae free, white or pallid creamy, close, broadest near the mar
gin of the pileus, narrowed toward the stipe, edges even or slightly 
fimbriate; stipe 8-16 cm. long, 4-8 {10) mm. thick at apex, equal or 
narrowed upward, hollow, fragile, usually somewhat fibrillose or 
subsquamulose, seldom glabrous, apex silky, base without a bulb 
and inserted deep in the ground; vol va paUid or tinged fulvous, 
membranous, lobed, sheathing the base of the stipe. 
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Spores globose, 8-10 p., white in mass, smooth, not amyloid; 
basidia four-spored, 48-61 X 10-12 p., clavate, broadest portion just 
below the apex; cheilocystidia and pleurocystidia not differentiated; 
gill trama bilateral, nonamyloid; pileus trama floccose beneath a 
gelatinous pellicle, the pigment diffused through the pel'licle, (mater
ial revived in KOH), not amyloid (S-18373). 

Vaginata inaurata (Secr.) comb. nov. 

Amanita inaurata Secretan, Mycograph. Suisse 1: 36. 1833. 
Amanitopsis inaurata Fayod, Ann. Sei. Nat. Sér. 7, 9: 317. 1889. 
Agaricus solitarius strangulatus Fr-ies, Epier. Syst. Mye. p. 6. 1838. 
Amanita strangulata Quélet, Champ. Jura et Vosges 1: 66. 1872. 
Amanita vaginata var. strangulata Quélet, Enchir. Fung. p. 5. 1886. 
Amanitopsis strangulata Karsten, Hattsvamp. p. 7. 1879. 
Agaricus CeciUiae Berkeley, Outl. Brit. Fung. p. 92. 1860. 

Illustration: Reel. 18, No. 125. 

GENERAL DrscussroN. We present this photograph, taken in 
west central Idaho, in order to in elude one V aginata with the 
remains of the volva in the form of small warts scattered over the 
cap. The membranous character of the remains of the volva 
around the base of the stipe may indicate that the collection photo
graphed represents a distinct variety of the species, so the technical 
description was drawn entirely from this collection. Althoug!h 
membranous and rigid, the volva is essentially friable in texture as 
is shown by the scales of the cap and the manner in which the free 
limb on the youngest carpophore is blocked out into somewhat 
similarly shaped units. These could very easily have been 
separated and left around the base of the stipe in the typical manner. 
I attribute the white color of the volva to its protected position and 
consider it significant that the scales on the pileus are grayish. It 
appears to me that the differences noted between the volva in this 
Idaho cdllection, and that of the descriptions of other authors are 
most likely variations caused by local conditions. The spore size 
of 10-14 p. I consider highly significant and use it as the best charac
ter by which to distinguish V. inaurata from V. plumbea. The 
spor-es of the latter are mostly 8-10 p. with a small number 12.5 
5 p.. I am not inclined to place rouch emphasis on the pleurocystidia 
since they were rare and appeared to be abnormal basidia. 

EmBILITY. Not recommended. It is too easily confused with 
poisonous amanitas. 
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HABIT, HABITAT, AND DISTRIBUTION. Single to scattered under 
conifers, near Fayette Lakes, Idaho, August, 1943. This species is 
widely reported throughout North Am€rica under the name Amani
topis strangulata. 

TECH NI CAL DESCRIPTION. Pi'leus 4-8 cm. broad, ovoid to con v ex 
when young, expanding to broadly convex, obtusely umbonate or 
plane, surface viscid,, ·at first covered with grayish warts of univer
sal veil tissue or veil remuants in the form of a more or less exten
sive somewhat broken-up patch, finally glabrescent, margin soon 
becoming plicate-striate, color evenly pale to dark lead-color, nearly 
black wh en young and fresh; flesh thin and fragile, soft, odor and 
taste not distinctive; lamellae close, moderately broad, free from 
but almost reaching the stipe, lamellulae very unequal in length 
and not regularly arranged, pallid to white, edges somewhat fim
briate and paUid; stipe 3-8 cm. long, 10-12 mm. thick at apex, equal 
or evenly enlarged downward, hollow, surface covered over lower 
portion with cinereous appressed fibrils, apex pallid and silky, base 
sunken into a white membranous volva with a distinct free limb, 
volva often somewhat rusty stained in age. 

Spores white in mass, 10-14 p., globose to subglobose, smooth, not 
amyloid; basidi•a four-spored, 42-60 X 10-14 p., content very granu
lar (many oil droplets present) ; pleurocystidia rare, basidia-like 
but up to 24 p. broad; cheilocystidia abundant to scattered, more or 
less saccate to globose above a short pedicel, 30-50 X 12-20 p.; gill 
trama of hyphae divergent from a central strand, subhymenium 
cellular; pile us trama with a gelatinous pellicle of interwoven hyphae 
1.5-3 p. in dia., hyaline to sordid yellowish brown in KOH and 
gradually merging into a dark sordid yellowish brown hypoderm 
of somewhat broader hyphae, hyphae of the flesh interwoven, 
hyaline and up to 25 p. in dia., clamp connections present on hyphae 
of pellicle ( G-556) . 

Vaginata velosa (Pk.) Murrill, Mycologia 4: 239. 1912. 

The Conspicuously V eiled Vaginata 

Amanitopsis velosa Peck, Bull. Torrey Club 22: 485. 1895. 

Illustration: Reel 18, No. 126. 

GENERAL DrscussiON. The photograph was made of a collection 
from Roseburg, Oregon. The white remains of the volva can be 
seen on the large expanded cap. The cap margin is usual1y more 
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conspicuously striate than shown here. The whole fruiting body 
has a somewhat waxy appearance that in a way reminds one of the 
pale waxy fiowers of sorne plants in the heather family. There is 
no other species of V aginata with which this fun gus would be 
confused, but Amanita calyptroderma appears to be closely related 
by its nonamyloid spores, nature of the volva, and in the lamellae 
which reach the stipe. The Amanita, however, possesses a distinct 
annulus and is about twice as large (see R. 19, No. 127). Because 
of the pinkish gills on old caps of V. velosa sorne might make the 
mistake of thinking the species was pink spored and search in 
Volvaria when trying to identify a collection. If one gets a spore 
deposit it will prevent him from making this error. 

EDIBILITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Solitary to gregarious 
usually under or near oak trees, February to April in southern 
California where it is common, rare in southern Oregon and not 
known from Washington. 

TECHNICAL DESCRIPTION . Pileus 4-9 (15) cm. broad, convex to 
nearly plane, viscid when wet but soon dry, pale buff to orange-buff, 
margin sulcate stria te (very rarely even), almost invariably with 
one l'arge patch of the thick, feltlike, white, volva covering the dise, 
usually gia brous ~lsewhere; fiesh white, unchanging, thick next to 
the stipe, 4-10 mm., thinning rapidly to the margin, odor strong 
and pungent; lamellae close, usually pale creamy but often white, 
sometimes assuming a strong pinkish color when past maturity, 
broadest near t he margin (5-8 mm.), subventrico:se, narrowed 
toward the stipe and decurrent on it by !ines, edges fimbriate; stipe 
8-15 cm. long, stout, 6-9.5 mm. or thicker at the apex, equal or 
slightly tapering upward, not bulbous, the base within the vo'lva 
tapering to a point, pruinose above and roughened by decurrent !ines 
where the lamellae were attached and then torn loose, without an 
annulus but sometimes with an obscure zone where the margin of 
the pileus was in contact with the stipe, glabrous below but with the 
cortex sometimes ruptured in irregular partial rings by the elong
ation of the stipe, white within, solid, with a central pithy core, be
coming hollow ; vol va white, ample, membranous, close! y sheathing 
the base for about 2 cm. , dividing ,above into two layers, the outer 
free, about 1 cm. of it free from stipe and with a more or less regular 
margin. the inner layer thicker and short, usually 3--4 mm. and 
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pressed against the stipe (the stipe in sorne showing clearly that the 
inner lobe is part of the cortex of the stipe ruptured by elongation). 

Spores globose to ovate, 8.4-11 (12.6) X ' 6-10.8 p., hyaline, apicu
late, smooth, not amyloid; basidia four-spored, occasionally two
spored, 60-80 X 12-14 p.; pleurocystidia not differentiated; cheilo
cystidia more or less like sterile basidia (hardly differentiated) ; gill 
trama of somewhat divergent hyphae (bHateral), not amyloid; 
pileus trama floccose beneath a thick gelatinous pellicle, not amyloid 
(G-557). 

AMANITA (Fr.) S. F. Gray 

The diagnostic characters of Amanita as given according to the 
Friesian system 'are the white spore-deposit, the presence of both a 
eup (volva) at the base of the stipe and a ring (annulus) farther 
up, and the typically free gills. These characters should be 
memorized and carefully studied on the photographs since it is of 
the utmost importance for every collector to be able to recognize 
this genus when he sees it. 

The genus is not difficult to spot in the field, but as for many other 
genera of gill-fungi, the species are often difficult because of inter
grading chamcters. The pileus in Amanita is generally obtuse to 
convex and nearly plane in age. It may be viscid or dry and either 
glabrous or covered with warts. The latter are the remains of the 
universal veil and are superficial in nearly ali species, i. e., they are 
not intergrown with the tissue beneath. As a result the warts are 
easily removed and one needs to have young stages in hand to estab
lish their absence. In a few, with somewhat membranous volvas, 
the remnants on the cap may be in the form of a rather large piece 
of the tissue instead of numerous small cones or warts, and this large 
piece is often found adhering to the dise much in the manner of a 
skullcap. Typically glabrous species may at times have a piece or 
two of the volva adhering to the pileus ,and this will cause sorne con
fusion if such specimens are found by the novice. In a very few 
the pileus is dry and innately scaly. The pilei vary from white to 
nearly black or are sorne shade of red, orange, yellow, olive, or 
brown. Individual species often vary considerably in color, and the 
shade or tint present is best considered a secondary character. 
Sorne species have rather distinctive odors such as that of chloride 
of lime or a nauseous-disagreeable odor. I do not use taste as a 
character in this genus for obvious reasons. 

Although the gills me described as free, in sorne species they are 
attached by a narrow line or are narrowly adnate. They are thin 
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and severa! rows of lamellulae may be present. In a few they are 
forked toward the cap margin and in rsome abnormal specimens of 
A. muscaria the hymenium is almost poroid. In most species the 
lamellae are white but in sorne they are yellow to grayish. 

The stipe is readily separable from the pileus, i.e., it breaks away 
cleanly and easily. It is either stuffed or hollow and generally 
about 1 cm. or more thick at the apex. A ring or annulus is typi
cally present but its position though constant in sorne species is 
variable in others. In sorne the ring may be poorly formed and 
soon evanescent. Note the differences as shown in the photographs 
of the various species. The annulus is formed by the partial or 
inner veil. This is the tissue lying between the edges of the gills 
and the stipe in the unexpanded pilei. The surface of the stipe is 
likely to be somewhat roughened as a result of the pulling away of 
the partial veil during the expansion of the cap and the elongation 
of the stipe. The scaliness of the stipe below the ring may be very 
distinct as in A. cothurnata or the surf-ace may simply be appressed 
fibrillose to nearly glabrous as in A. verna. There are a number of 
species such as A. Peckiana and A. gemmata in which the presence 
of an annulus is· a variable character. Vaginata agglutinata may at 
times have a slight annulus. Consequently it is often mistaken for 
an Amanita. The col or of the stipe is usually not very distinctive; 
if it is not white, it, is usually tinged with a paler shade of that of 
the pileus. 

The ·character of the volva is very important taxonomically and 
in most accounts of the genus is used as the primary character by 
which the amanitas are divided into severa! smaller groups. The 
first division contains the species with membranous volvas which 
form true cups that enclose the base of the stipe. The volva may 
be free from the stipe or attached only over the lower portion, the 
upper part usually being more or less lobed. A. caesarea, A. 
Peckiana, A. verna, A. calyptroderma and A. spreta are examples of 
the group. In the second group, of which A. muscaria is the best 
known example, the volva adheres to the bulb and separates from 
the pileus in a circular line leaving a collar or severa! zones of tissue 
around the apex of the bulb. In the third group the volva is very 
crumbly and easily broken into small pieces which more frequently 
than not adhere to the surrounding soil rather than the bulb's sur
face. A. rubescens is typical of this group. In all but the first 
group the pileus is usually covered with superficial warts. In the 
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first group the pileus may be either glabrous, or with a large mem
branous patch of the volva over its dise. 

The microscopie chara·cters are important both in delimiting the 
genus and in subdividing it. Ali species have divergent (bilateral) 
gill trama. This character is of great importance in working out 
the relationships and limits of the severa! genera now grouped in a 
family termed the Amanitaceae. Limacella, Amanitella and Vagi
nata in addition to Amanita comprise the family. I have adhered 
to the older more widely used classification here because much work 
still remains to be done on the generic concepts in this group. It 
may be advisable, for instance to include Vaginata in Amanita, 
and in my estimation the recognition of Amanitella is still open to 
question. 

The spores are either amyloid or nonamyloid, a character which 
bas been used to divide the genus. In the group to which A. 
muscaria belongs, the spores are nonamyloid, and the character bas 
been used to great advantage to clearly distinguish between A. 
Frostiana and A. flavoconia, two species which have been greatly 
confused by many American mycologists. Of those with mem
branous volvas, A. caesarea bas nonamyloid spores and in A. verna 
and its re1atives they are amyloid. Spore size and shape are of 
sorne value in delimiting closely related species but the differences 
are often rather small. In most species the spores are broadly ellip
soid to globose, smooth and thin-walled. The deposit is typically 
white, buiJ in sorne, according to Coker, it is cream-color to olive. 
Cheilocystidia are often present but s·ince they are all more or less 
of one type they do not aid materially in the classification. I have 
never found pleurocystidia in the genus. 

Amanitas are typically sylvan mushrooms and occur as single 
fruiting bodies or in groups, i.e., gregarious. One is likely to find 
them in or around brushy areas in fields or pastures or around 
scattered conifers in pasture land. They seldom occur on decaying 
wood. They can be found in either conifer or hardwood forests, 
although the species characteristic of each forest type are different. 
They are abundant throughout North America, but the Amanita
fiora of the southeastern United States ·appears to be unusually rich. 
Unfortunately the war bas prevented our getting photographS' from 
this region. Most of the species fruit in the summer or early fall, 
although A. muscaria is frequently abundant in June. The genus 
is not large but since a number of its species are common, its mem
bers are likely to be encountered much more frequently than those 
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in many of the larger genera such as Cortinarius. The number of 
species known for North America is probably between twenty-five 
and thirty-five depending on the particular author's concepts. The 
literature on Amanita is very extensive, but in spite of this a satis
factory account of the North American species yet remains to be 
written. Our most usable works are Murrill (1914c), Coker (1917) 
and Kauffman (1918). 

KEY 

I. Volva membranous and leaving a mernbranous sheath or eup containing 
the base of rthe stipe 
A. Pileus typically lead-color to grayish 

Amanita spreta R. 19, No. 129 
A. Pileus typically ochraceous to yeilow-brown, with a patch of the 

volva over or near the dise . . Amanita calyptroderma R. 19, No. 127 
A. Pileus pure white . . .. . . . ........ .. . Amanita verna R. 19, No. 128 

I. Volva 'breaking up readily at !east over t he pileus and in sorne inter
grown with the bulb and typically leaving a free ring or cailar or one 
or two zones on the upper part of the bulb. 
A. Volva adhering to bulb but with a distinct free cailar 

1. Pileus t.ypically sordid brownish in age, yellowish brown to gray-
ish tinged when young .. ... . Amanita pantherina R. 19, No. 131 

1. Pileus pale yellow, scarcely changing 
Amanita junquillea R. 19, No. 132 

1. Pileus essentially white, tinged yellow on dise 
Amanita cothurnata R. 19, No. 130 

A. If volva adherent to bulb not with a single cailar :but rather torn 
into zones over upper part of bulb and lower part of stipe. 
1. Fruitling body soon conspicuously ·staining a sordid vinaceous red 

to reddish brown . . . ... . ... . . Amanita rubescens R. 20, No. 136 
1. Not as above 

a. Pileus typicaily bright red to yellow 
Amanita muscaria R. 19, No. 133 

a. Not as above 
1) . Bulb .typically longitudinally cleft 

· Amanita brunnescens var. pallida R. 20, No. 137 
1) . Bulb not as in above choice 

Amanita aspera R. 20, No. 134 

Amanita calyptroderma Atkinson & Ballen, Science, n . ser. 29: 944. 
June 11, 1909. (again in Ann. Mye. 7: 365. August, 1909.) 

Amanita calyptratoides Peck, Bull. Torrey Club 36: 329. June 17, 1909. 
Venenarius calyptratoides Murrill, Mycologia 4: 241. 1912. 

Illustration: Reel19, No. 127. 
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GENERAL DiscussiON. The photograph was taken under Douglas 
fir near Portland, Oregon, October 19, 1944. The large skullcap-like 
white patch of the volva on the pileus is diagnostic and influenced 
bath Peck and Atkinson in their selection of names. The colors 
shawn in the photograph are typical of expanded specimens or but
tons that have developed slowly. They may be either darker or 
paler, however. A. caLyptrata is the only species Iikely to be con
fused with this one. It is ·characterized .as having a green tinge to 
the cap, gills and stipe, and a grayish white patch of volval remains 
on the pileus. I have never seen such an Amanita in the course of 
my collecting, though the species illustrated here has been found on 
all my collecting trips to Oregon. My impression, gained entirely 
from Peck's description and comments, is that A. caLyptrata and 
A. caLyptroderma are merely forms of one species. In the material 
I have seen of A. caLyptroderma, the annulus has always been well 
formed and membranous. Atkinson, however, has discussed the 
variations of this species at considerable length from information 
supplied by Miss Ballen. He pointed out that at rtimes the annulus 
is almost en tir ely evanescent. Such forms would approach V aginata 
velosa very closely, and one cannat help wondering if sorne of the 
vernal collections identified as A. caLyptroderma by Miss Ballen 
actually did not belong in V. veLosa. 

EnmiLITY. Edible and considered a delicacy by sorne. A. calyp
trata is also known to be edible. Only a few large buttons are 
needed for a meal. Although these fungi are so easily recognized 
that it is difficult to understand how anyone could possibly confuse 
them with any known poisonous species, I hesitate to recommend 
them to the general public. Any who try them should be very cer
tain of their identification. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious 
under conifers and hardwoods. Sorne conifers have been present in 
all the habitats where I have found it-even those which at first 
sight appeared to be entirely of oak or madrona. Only second 
growth Douglas fir was present where the photograph was taken. 
It is said to fruit during bath the spring and fall, and is more 
abundant in southern Oregon and northern California than north
ward. 

TECHNICAL DEsCRIPTION. Pileus 10-18 (22) cm. broad, convex 
when young, expanding to nearly plane, viscid, usually with a large 
membraneous patch of the universal veil adhering over the dise 
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much in the manner of a skull cap, sometimes with severa! small 
patches ·and occasionally glabrous, viscid, the margin soon tubercu
late striate, color variable, buttons " cinnamon-brown " "Dresden 
brown " " old gold" or " apricot yellow " ( dark sordid yellowish 
brown to ochraceous orange or simply ochraceous), margin pale 
yellow at times (" picric yellow ") ; flesh thick, soft and cottony in 
texture, whitish or yellowish near the surface, odor none; lamellae 
broad, crowded, adnaJte and with a decurrent line, soon seceding 
and appearing free, white to pale yellowish, edges even; stipe (10) 
12-20 cm. long, (or remaining shorter at higher elevations), 2-3 cm. 
thick at apex, equal but the base appearing bulbous because of the 
thick volval eup, hollow, whitish but with yellowish patches of 
matted fibrils up to the submedian to superior membranous annulus, 
above the annulus yellowish and long-striate from contact with the 
gills, annulus striate on upper surface, yellowish, cottony-fibrillose 
underneath; vol va thick, white, rigid-submembranous but becoming 
flabby, adnate to the stipe below but with a large, lobed, free mar
gin which often appears to be double; base of fruiting body more 
or less pointed. 

Spore deposit white, spores ellipsoid, (8) 9-11 X 5-6 p., hyaline 
in KOH, pale yellow in iodine, smooth; basidia hyaline in KOH, 
52-60 X 9-10 p., four-spored; pleurocystidia none; cheilocystidia 
narrowly clavate to saccate-pedicellate, 42-56 (64) X (8) 9-16 p., 

abundant; gill t rama hyaline in KOH, hyphae divergent from a 
central strand, hyaline in KOH, subhymenium cellular; pileus trama 
with a thick gelatinous pellicle, the hyphae 2-3 p. in dia., remainder 
of flesh of floccose loosely interwoven hyphae (S-19973). 

Amanita verna (Fr.) Quélet, Champ. Jura et Vosges p. 230. 1872. 

The Destroying Angel 

Agaricus vemus Fries, Syst. Mye. 1: 13. 1821. 
Amanita bisporigera Atkinson, Bot. Gaz. 41: 348. 1906. 

Dlustration: Reel 19, No. 128. 

GENERAL DiscussiON. Ali collectors should know this spec1es 
weil. Its di st inguishing eharacters are the m embranous sheath 
which forms a eup (the so-called death eup) at the base of the stipe, 
the annulus, the white spore deposit, and white pileus, gills and stipe. 
The eup is the aU-important feature and the one a careless collector 
is most likely to miss. A number of white glabrous amanitas with 
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membranous volvas have been described. The photograph actually 
shows the two-spored form which Atkinson described as A. bi
sporigera. The form is generally a more slender agaric than the 
four-spored form, but not always so. Typical A . verna as it grows 
in the aspen-white birch stands of the north is a large and truly 
stately fungus . Several species with narrowly ellipsoid spores have 
been described and apparently are southeastern in distribution. 
Two of these are A. magnivelaris Peck and A. hygroscopica Coker. 

EDIBILITY. Deadly poisonous. To the mycophagist the problem 
of distinguishing between the species mentioned above is academie. 
All should be meticulously avoided when collecting for the table. 
The stern warning not to collect any white terrestrial agarics for 
the table, whether in field, pasture or woods without digging them 
out of the ground should be heeded by every collecter whether he 
considers himself a novice or specialist. One stray fruiting body 
growing "where it should not be" can do irreparable damage. 

HABIT, HABITAT, AND DISTRIDUTION. Single, scattered, or gregari
ous in hardwood or conifer forests, often very abundant on sandy 
soil under aspen and birch. Summer and fall. Very common 
throughout .the northeastern, the eastern, and central United States 
and southern Canada. To my knowledge its occurrence on the 
Pacifie Coast is not clearly established. I have never found it in 
that region, Kauffman did not find it on any of his trips, and 
Canadian investigators apparently have found it only as far west 
as Manitoba. 

TECHNICAL DESCRIPTION. Pileus (3) 4-10 (12) cm. broad, ovoid 
to subcylindric in button stages, expanding to campanulate or con
vex and finally becoming plane ür nearly so, surface viscid and 
glabrous or appressed fibrillose beneath the pellicle as seen under a 
lens, pure white or in age discolored creamy on the dise at times, 
margin usually even; flesh white, moderately thick, odor pleasant 
to somewhat nauseous, taste not recorded, not changing color when 
bruised; lamellae free or attached by a line, moderately broad tc
ward .the margin of the cap, close to crowded, pure white, edges 
floccose; stipe 6-15 (20) cm. long, 8-20 mm. thick at the apex, sub
equal or enlarged downward to an oval or round bulb, stuffed but 
soon hollow, soft and fragile, silky to silky-floccose above the supe
rior annulus, subfloccose to somewhat scaly below; annulus mem
branous, ample, pendant, white; volva membranous, splitting into 
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two or three lobes, sheathing the bulb but free from it at !east in 
the upper part, hence forming a true eup. 

Spores white in mass, globose with a pronounced apiculus, smooth, 
amyloid, 7-9 (10) p.; basidia two-spored, 32-36 X 8-10 p.; cheilo
cystidia saccate, 22-30 X 10-18 p.; pleurocystidia none; gill trama 
divergent; pileus trama floccose beneath a thin gelatinous pellicle, 
not amyloid (S-18376). 

Amanita spreta (Pk.) Saccardo, Syll. Fung. 5: 12. 1887. 

The Hated or Scorned Amanita 

Agaricus (Amanita) spretus Peck, Ann. Rep. N. Y. State Mus. 32: 24. 
1879. 

V enenari'!a spretus Murrill, Mycologia 5: 73. 1913. 

Illustration: Reel 19, No. 129. 

GENER\L DiscussiON. Although the colors as shown in the photo
graph anl too pale, I include the picture in order to illustrate an 
Amanita without a bulb. The color of the cap should be pale lead 
color. The glabrous pileus with it..'l striate margin in age, gray 
colors, eq\llal stipe and membranous volva are distinctive. If one 
overlooks the annulus, or if the ring happened to be accidentally 
destroyed during expansion of the fruiting body, one might easily 
mistake the carpophore for V aginata p~umbea, an edible species. 
The results of such a mistake might be serious. 

EnmiLITY. Deadly poisonous ? Co ker ( 1917) reports it as being 
eaten in soup by sorne people with no harmful effects. 

HABIT, HABITAT, AND DISTRIDUTION. Scattered to gregarious on 
sandy soi!, usually in open oak woods or in waste land along the 
edges of woodlots. Not uncomman during warm wet summer 
weather in the central and southeastern United States, Jess common 
northward. In Michigan it fruits during late July to early Septem
ber. Kauffman reported it as frequent in the pine plains of western 
Michigan which are now covered by scrub oak. 

TECHNICAL DESCRIPTION. Pileus 5-12 cm. broad, ovoid when 
young, soon obtusely conie to convex and finally plane or with a 
low umbo, surface viscid, margin becoming sulcate-striate, glabrous 
or with an occasional membranous piece of the ruptured volva ad
hering somewhere on the surface, color pale to dark lead color or 
grayish brown; fiesh thin, soft and fragile, odor none, no color 
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changes noted; lamellae moderately close, becoming subdistant in 
age, moderately broad, narrowed toward the stipe and attached to 
it by aline, white to creamy white, edgés fimbriate ; stipe 10-15 cm. 
long, 1-2 cm. thick at apex, equal or enlarged downward, stuffed 
becoming hollow, flo ccose-pruinose above the annulus and often 
striate, glabrous to somewhat fibrillose or la·cerated below, white or 
pallid throughout, base inserted into a sheathing white thick mem
branous volva which is split into lobes as the cap expands; annulus 
superior, white on upper surface, tinged gray underneath or con
colorous with upper surface, ·somewhat ·cottony-floccose on under
neath, striate above. 

Spores white in mass, smooth, not amyloid, broadly subovoid, 10-
12 X 6-7.5 IL ; basidia four-spored, 32-38 X 10-12 !Li cheilocystidia 
and pleurocystidia not differentiated; gill trama divergent from a 
central strand, not amyloid; subhymenium appearing cellular in 
sections; pileus trama homogeneous beneath a t hin gelatinous pel
licle of interwoven hyphae 2-3 IL in dia.; region immediately beneath 
the pellicle rather compact and dark -colored (yellowish revived in 
KOH) (S-18428). 

Amanita cothurnata Atkinson, Stud. Am. Fungi p. 66. 1900. 

The Booted Amanita 

Venenari'U3 cothurnat'U3 Murrill, Mycologia 5: 74. 1913. 

Illustration: R eel 19, No. 130. 

GENERAL D iscussiON. The photograph is of the form found in 
open oak woods in southern Michigan. There is a faint tinge of 
yellow over the dise of the cap at maturity but otherwise the fruit
ing body is white. The pilei of button stages may be yellow be
neath the remains of the volva, but become paler markedly as the 
caps expand. The remains of the universal veil are easily removed 
and often no trace of them can be found! on mature ·caps. Note the 
collar around the apex of the bulb. This is one character by which 
the species can be separated from A. chrysobwrna. A . pantherina., 
however, has a similar collar and to make confusion worse, there 
exists a series of ·color variants in the western United States which 
has typical A. pantherina as one extreme and a pale yellow species, 
A. junquillea (R. 19, No. 132) at the other. However, it is unlikely 
that A . cothurnata is the same as any of these. The scales on the 
stipe of A. cothurnata may be very well developed or hardly visible, 
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and if present often become more or less weathered away, as is 
shawn on the turned-up carpophore in the photograph. 

EnmiLITY. Probably poisonous. Under no circumstances would 
I advise one to experiment by eating this species. 

HABIT, HABITAT, AND DISTRIBUTION. Single to scattered in open 
oak woods in southern Michigan and in mixed oak-pine forests 
farther south. It very likely occurs throughout eastern United 
States. It fruits during the summer months, and is· usually most 
abundant from the middle of July to the first week in August in 
southern Michigan. One summer it was very abundant in a woods 
that had been lightly burned over in the spring. 

TECHNICAL DESCRIPTION. Pileus 4-10 (15) cm. broad, ovoid when 
young, becoming obtusely campanulate to convex and finally plane 
or the margin raised slightly and the dise depressed, occasionally 
with a low obtuse umbo, surface viscid and covered with numerous 
whitish cottony warts 3-5 mm. in dia. and irregular in shape, sorne
times the margin with concentric cottony fibrillose patches when 
warts form poorly, margin distinctly tuberculate-striate, color white 
to whitish or yellowish over the dise, dise at times tinged grayish 
or tawny olive; lamellae free, remote, rounded next to the stipe, 
broad toward the cap m!!,rgin, crowded or merely close in large caps, 
white to creamy white, edges floccose; stipe 6-12 cm. long, cylindric 
above the distinct rounded bulb or slightly tapered upward, hollow, 
soft, silky above the su peri or annulus, slightly fl.occose-scaly below; 
annulus white, silky above, mar gin often thick, persistent; vol va 
forming a close fitting covering over the bulb and terminating in a 
distinct inrolled collar. 

Spores white in mass, broadly ellipsoid to subglobose, 8--10 X 6-
8 p., smooth, not amyloidl; basidia 42-46 X 9-11 p., four-spored; 
cheilocystidia abundant to scattered, 26-34 X 9-12 p., saccate to 
clava te, thin-walled and hyaline; pleurocystidia none; gill trama 
of divergent hyphae; pileus trama floccose and homogeneous beneath 
a gelatinous pellicle of narrow (2-4 p.) hyphae (S-18380). 

Amanita pantherina (Fr.) Quélet, Champ. Jura et Vosges p. 68. 
1872. 

The Panther Fungus 

Agaricus pantherin1113 Fries, Syst. Mye. 1: 16. 1821. 
Amanita pantherinoides Murrill, Mycologia 4: 262. 1912. 
Venenarius pantherinoides Murrill, Mycologia 4: 242. 1912. 

Illustration: Reel 19, No. 131. 
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GENERAL DiscussiON. In the photograph the warts of universal 
veil tissue on the large cap are more patchlike and fibrillose than 
usual for the species. Those on the button at the left are more 
typical. Note how the vol va has only a narrow free coll ar around 
the apex of the bulb. In this respect A. cothurnata, A. junquiUea, 
and A. pantherina are similar, and, as one can readily see by com
paring their photographs, they differ chiefl.y in the color of the pileus 
and secondarily in stature and in the distinctness of the warts or 
patches of veil tissue on the pileus. A. pantherina is quite variable 
in color, however, and one frequently finds it dominantly yellow, 
though typically duller than A. junquillea. This color is shown to 
sorne extent on the reclining fruiting body at the right of the large 
cap. The texture of the universal veil is weil shown in the photo
graph as is the manner in which the tissue at first completely covers 
the young buttons and the manner in which it gr.adually breaks up 
as the caps expand and the stipes elongate. 

EDIBILITY. Poisonous. In the relatively heavily populated re
gion adjacent to Puget Sound in the state of Washington this spe
cies is often abundant under groves of conifers, particularly Douglas 
fir, and has been the cause of a rather large number of cases of 
poisoning, see Hotson (1934). It is apparently the most dangerous 
mushroom in the Pacifie Northwest, and statistics .show that in 
Europe it has actually caused more deaths than A. muscaria. It is 
important to keep this in mind since in most books on mushrooms 
emphasis is placed on A. muscaria. 

HABIT, HABITAT, AND DISTRIBUTION. Common under conifers 
during the spring and fall in the area west of the Cascade Moun
tains. It is particularly abundant in the area near Tacoma, Wash
ington usually referred to as the Tacoma Prairies. The photograph 
was taken near Olympia, Washington. 

TECHNICAL DESCRIPTION. Pileus 5-10 cm. broad, convex, becom
ing broadly convex to nearly plane, surface viscid, at first covered 
by deciduou8, pyramidal whitish to cream colored warts which de
velop convex bases, margin tuberculate-striate, color variable, " raw 
sienna" and becoming "amber yellow ", dise often more sordid 
yellowish brown, sometimes " wood brown " to " avellaneous " on 
dise and near "vinaceous buff" on the margin (yellow to yellowish 
brown, cinnamon-brown or avellaneous, often rather dark dull 
brown-near " bister " on the dise) ; flesh moderately thick (near 
1 cm. next to the stipe), tapered evenly almost to the margin and 
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then abruptly thinner, whitish but often with a yellowish line near 
the pellicle, odor not distinctive; lamellae close to crowded but dis
tinct, 1-2 tiers of lamellulae, broadest (up to 1 cm.) in front, at 
first attached to the stipe by a line but becoming remote in age, 
white to whitish, edges crenulate; stipe 6--10 cm. long, 1-2 cm. thick 
at apex, clavate, 2-3 cm. thick at base, stuffed, white and silky 
above the annulus, coarsely fibrillose below the ring and with 2-4 
zones of volval tissue usually remaining near the base, volva adher
ing to the bulb as an adnate sheath and with a free collar-like roll 
at the apex, volva remnants if present above the collar usually soon 
disappearing; annulus median to superior, floccose and torn along 
the margin, coarsely fibrillose underneath, cottony above, margin 
soon yellowish to avellaneous. 

Spores 9-11 X 6.5-8 p., .smooth, broadly ellipsoid to somewhat 
ovoid, with a large oil globule, not amyloid; basidia 38--52 X 9--12 p., 

clavate, four-spored; cheilocystidia abundant and variable, fila
mentous, irregular, clavate or saccate, 32-40 X 4-6 p., or 24-36 X 
6--12 p. in irregular or davate individuals, 18--26 X 9-14 p. when sac
cate; pleurocystidia none seen; gill trama with the hyphae divergent 
from a central strand; pileus trama homogeneous beneath a thick 
gelatinous pellicle composed of narrow (3-4 p.) hyphae (G-608). 

Amanita. junquillea Quélet, Champ. Jura et Vosges Supp. 4, p. 324. 
1876. 

Illustration: Reel 19, No. 132. 

GENERAL DiscussiON. The field characters of this species are 
the typically pale yellow color, and the free-margined collar around 
the apex of the bulb. One should pay particular attention to the 
bulb in order not to ·confuse this fungus with A. calyptroderma. At 
times A. junquillea may have a rather large piece of volval tissue 
remaining on the cap, but the characters of the bulb will readily 
distinguish such occasional fruiting bodies. Much more difficulty 
will be experienced in distinguishing between A. junquillea and A . 
pantherina because the characters of the bulb are practically iden
tical in both and at times the colors of both appear to intergrade 
somewhat. Actually these two and A. cothurnata are very closely 
related by the characters of bulb, volva and nonamyloid spores. 

If one attempts to read the literature on this species and evaluate 
its characters from the published accounts, he will find himself 
faced with numerous contradictions. Sorne authors consider A. 
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junquiUea as conspecific with A. gemmata. Without authentic 
specimens upon which to base a reëvaluation of the situation, I 
prefer to use the name by which our western fungus has been known 
in our Iiterature for the past twenty years. 

EnrniLITY. Konrad lists A. gemmata f. gract1is Gilbert as edible 
-he states that he tried it. He also lists A. junquillea as a synonym 
of A. gemmata so presumably it is edible also. However I do not 
consider this sufficient evidence to establish the edibility of our 
western fungus, and, in view of the very real danger of confusing 
the latter with A. pantherina, I recommend that for ali practical 
purposes it be regarded as poisonous whether it actually is or not. 
I certainly would never consider trying it. 

HABIT, HABITAT, AND DISTRIBUTION. Usually scattered to gre
garious in mixed forests, particularly in stream valleys. It is not 
ra•re during the fall in Washington, Oregon, and California. 

TECHNICAL DESCRIPTION. Pileus 4-6 (12) cm. broad, convex 
when young, becoming broadly convex to plane or the dise shal
lowly depressed as a result of the margin becoming slightly uplifted, 
margin becoming rather conspicuously tuberculate-striate, viscid, 
glutinous when wet, bright to dull yellow ("Naples yellow" to near 
"pinkish buff" in age, often "cream-buff" ·at first), when young 
covered with fiat irregular patches of the broken volva 5 mm. to 
2 cm. in dia., the volvaJ remnants white at first but near "cinna
mon-buff" in age, readily washed off the cap in wet weather and 
often present only along the margin of buttons or remaining at
tached to the debris through which the cap has been pushed; fiesh 
thin, white, moderately firm, 5 mm. + near the .stipe, tapered evenly 
to the mar gin, odor not distinctive, no col or changes wh en bruised; 
lamellae close, 2 tiers of lamellulae, narrow (but becoming broad in 
large caps), broadest .toward the cap margin, attached tO' the stipe 
by a 1ine but becoming free in age, whitish to cream-color, edges 
even; stipe (6) 10-14 cm. long, 10-15 (20) mm. thick at apex, 
gradually enlarged downward, stuffed with a silky pith, whitish 
above the superior annulus and with short striations (impressions 
of the gills), unpolished, sordid creamy to whitish or rarely with a 
brownish tinge below the annulus, thinly fibrillose except near the 
bulb where the surface is frequently broken into concentric zones 
or scales, base rounded-bulbous, volva adnate to the bulb but with 
a free margin much as in A. pantherina; annulus superior, mem
branous, persistent, the margin often with scales from the remains 
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of the volva, silky on upper surface, fibrillose on the under side. 
Spores white in deposits, (8) 9-11 X~ p., hyaline under the 

microscope in KOH, with a large oil drop, not amyloid (nearly 
hyaline in iodine), smooth, broadly ellipsoid to subglobose; basidia 
four-spored, 46-57 X 10-12 p., with large highly refractive oil drops, 
hyaline in KOH; pleurocystidia none; cheilocystidia abundant, sac
cate and 10- 20 p. in dia., sorne clavate and 18-26 X 10-15 p., yel
lowish as revived in KOH; gill trama hyaline in KOH, of loosely 
divergent hyphae from a thin central strand, subhymenium cellular; 
pileus trama with a thick gelatinous pellicle, tissue beneath loosely 
floccose and hyaline in KOH (S-20261). 

Amanita muscaria (Fr.) S. F . Gray, Nat. Arr. Brit. Pl. 1: 600. 1821. 

The Fly Agaric 

Agaricus muscarius Fries, Syst. Mye. 1: 16. 1821. 

Illustration: Reel 19, No. 133. 

GENERAL DrscussiON. The photograph is of the typical Euro
pean form as it is found along our west coast and in the Rocky 
Mountains. In the eastern United States the pilei are more orange 
than red. A. muscaria and its closely related species have the tissue 
of the volva intergrown with that of the stipe and consequently the 
only remains of it which one can see are concentric zones or scales. 
These remains may disappear as the bulb becomes weathered but 
they are not superficiai as in A. rubescens. The color of the cap, the 
remains of the universal veil as small white patches on it, and the 
intergrown volval remnants on the bulb distinguish A. muscaria 
and its forms. In eastern United States it is apparent that A. 
Frostiana and A. muscaria have been frequently confused, the 
former being considered merely a paler-than-usual form of A. mus
caria. The spores of A. Frostiana are said to be globose in contrast 
to the broadly ellipsoid spores of A . muscaria. 

EmBILITY. Poisonous. The stories one frequently hears about 
people eating t his so-called deadly poisonous mushroom without 
even becoming ill may be based on a misidentification of A . Frosti
ana. I have no proof of this, but the stories of an edible A. mus
caria seem too persistent to be based on fancy alone. My advice to 
all collectors is not to eat either species. There is definite proof that 
the yellow form of A . muscaria is poisonous. 
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HABIT, HABITAT, AND DISTRIBUTION; Scattered to gregarious, 
usually under conifers but also under aspen or in brushy places in 
pastures. It is common and usually .has two fruiting periods during 
the year, the first in late spring or early summer and the second 
when the fall rains come. It is found throughout the conifer areas 
of the United States. 

TECHNICAL DESCRIPTION. Pileus 7-10 (15) cm. broad, hemi
spheric when young, soon convex to broadly convex and in age 
nearly plane, surface viscid and at first covered by pallid to yellow
ish warts or irregular patches from the remains of the volva, pellicle 
blood-red to orange-red (" scarlet" to "scarlet red "), gradually 
fading to orange; flesh thick, pallid, odor not distinctive; lamellae 
free or just touching the stipe and appearing decurrent by a line, 
broad, white to yellowish, edges even or floccose; stipe 8-12 (15) 
cm. long, 20-25 mm. thick at apex, stuffed becoming hollow, base 
bulbous but nearly equal above the bulb, white to pale yellow be
tween the annulus and bulb and more or less, fibrillose, pallid to 
white and silky fibrillose to slightly floccose near apex, bulb 
rounded, upper part covered by concentric rings of the torn inter
grown universal veil tissue, hence no true eup present, the zones 
usually yellow; annulus median to superior, ample, pendant, margin 
usually frayed and with thickish yellowish flo ccose patches. 

Spores white in deposit, 9-11 X 7-8/h broadly ellipsoid, not amy
laid, with a large central oil drop; basidia four-spored, 44-52 X 7-
9 p.; p1eurocystidia none seen; cheilocystidia present, 38-62 X 8-
10 p., consisting of septate hyphae of 2-4 cells, the terminal cell sac
cate and broadest, each succeeding cel! narrower; gill trama diver
gent; pileus trama floccose beneath a gelatinous pellicle (G-743). 

Amanita aspera (Fr.) Quélet, sensu Ricken, Lange, Rea and Konrad 
& Maublanc. 

Illustration: Reel 20, No. 134. 

GENERAL DiscussiON. This species is most likely to be confused 
with A. rubescens, but it does not stain in as distinct a manner , 
though it is true that one findg it with an occasional reddish spot. 
The dark sordid brown to yellowish brown of the cap readily allows 
A. aspera to be distinguished from such species as A. flavorubescens 
and A. flavoconia, aU of which are characterized by the same type 
of fragile volva.. The field characters to remember for A. aspera are 
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its tendency to develop yellowish tints in the remains of the volva 
or along the edge or under side of the annulus, the very clark bister 
to sordid yellowish brown color of the cap, the amyloid spores and 
the loosely adhering volval remains around the base of the stipe. At 
present the distribution also appears to be distinctive, but this needs 
further V·erification before being emphasized. 

EDIBILITY. Konrad says that there is no proof that the fungus 
he has described under the above name is poisonous, but I strongly 
recommend that collectors refrain from testing the North American 
form. There is too much danger of confusing it with A. pantherina 
in the first place, and secondly it is possible that the edible qualities 
of our form and the European one are not the same. They do occur 
in different habitats. 

HABIT, HABITAT, AND DISTRIBUTION. Scatter·ed under conifers 
such as pine, balsam fir, hemlock, and redwood in Washington, Ore
gon and California. It is not rare late in thè season. 

TECHNICAL DESCRIPTION. Pileus 4-8 cm. broad, obtuse to con
vex when young, plane or with a slight umbo in age, margin even 
or very short-striate, viscid, surface covered at first by " chamois " 
( dull yellow) pulverulent to fioccose patch es of universal veil tissue 
that become aggregated into deciduous scales and become sordid to 
grayish or brownish in age, color beneath the scales "raw umber " 
to " bister " or " Dresden brown " ( dark sordid brown tinged with 
yellow) on the dise, "ocher-yellow" or more sordid grayish yellow 
toward the mar gin or at times " buckthorn brown "; fiesh white or 
yellowish under the cuticle, moderately fragile, odor none, unchang
ing when eut; lamellae close, broad, approximate to the stipe or 
attached by a tooth, two tiers of lamellulae, white when young but 
soon assuming a yellowish cast near the cap margin or over ali, 
edges slightly crenulate; stipe ( 4) S-12 cm. long, 10-15 mm. thick 
at the apex, thickened downward to a more or less clavate bulb 
which is either pointed or fiattened below, stuffed solid, striate and 
pale yellow to brownish yellow above the superior annulus, slightly 
pruinose, furnished with yellow furfuraceous zones below the an
nulus, glabrescent in age and then more or less silky, basal portion 
with rings of tissue left by the fragile universal veil, these remnants 
usually grayish on the surface and yellow underneath, base of bulb 
and the interior slowly staining reddish brown when eut or bruised; 
annulus double, pale yellow above, yellowish- or grayish-fibrillose 
to subscaly beneath. 
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Spores 8--10 X 6-7 p., broadly ellipsoid, smooth, hyaline in KOH, 
amyloid; basidia four-spored, 36--43 X 7.5-9 p., hyaline in KOH; 
pleurocystidia not differentiated; cheilocystidia scattered to abun
dant, subcapitate, 36--48 X 9--18 p., thin-walled and readily collaps
ing; gill trama of hyphae divergent from a central strand, the cells 
short and broad, not amyloid; pileus trama floccose beneath a thin 
gelatinous pellicle, not amyloid; remains of the volva composed of 
globose thin-walled cells up to 60 p. in dia. (G-694) . 

Amanita fiavoconia Atkinson, Journ. Mye. 8: 110. 1902. 

Illustration: Reel 20, No. 135. 

GENERAL DiscussiON. Both Mr. Gruber and I agreed that the 
general public had a right to expect one photograph of an honest-to
goodness "toadstool " even if it did involve sorne manipulation on 
our part. This photograph represents our best efforts in this re
spect. The little fellow was easy to catch, but it took a lot of coax
ing to make him sit still even long enough to speed-flash him. How
ever, nothing would change his lugubrious expression. 

Note the patches of volval remnants beside the stipe (at the left) 
of the cap on which the toad is sitting. Note also that on the fruit
ing body which has been placed on its side no r·emains of a volva 
can be seen over the base of the stipe. The fragile nature of the 
universal-veil tissue, in addition to the fact that it is separable from 
the stipe, makes the character of the presence or absence of a volva 
a difficult one for the novice to ascertain both in this and closely 
r·elated species. The veil remnants nearly always adhere to the soil 
when the fruiting bodies are gathered. The orange-yellow to yellow 
pilei, the 1ack of reddish stains, the warts left on the cap by the uni
versai veil, the characte! of the volva already mentioned and the 
amyloid spores are diagnostic for this species. It is most closely 
related to and most easily confused with A . flavorubescens Atk., a 
species which stains reddish when bruised. However, it has been 
most frequently confused with A. Frostiana, a species of the A. mus
caria group, in which the remains of the volva are adnate to the 
stipe and the spores nonamyloid (see Singer, 1943). 

EnrniLITY. In my estimation it has not yet been established as 
to whether A . flavoconia is poisonous or not. It is not clear now 
as to whether Ford studied A. Frostiana or A. flavoconia, though it 
was probably the latter. If so, A . flavoconia is probably edible. 
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HABIT, HABITAT, AND DISTRIBUTION. It grows in low moist conifer 
or hardwood forests in the region east of the Great Plains. Accord
ing to my experience it is one of the common species in this region 
and can nearly always be found during the summer or early fall if 
the rainfall is not subnormal. It is usually found most abundantly 
at the time Lactarius volemus is at the peak of its fruiting cycle. 

TECHNICAL DESCRIPTION. Pileus 3-8 (10) cm. broad, convex to 
ovoid or merely obtuse at first, expanding to broadly convex or 
nearly plane, sometimes with an obscure umbo, surface viscid and 
usually covered by pale to bright yellow flocculent warts forrned by 
the breaking up of the universal veil, ground color " orange" to 
"cadmium orange" but sometimes either paler or redder, only 
occasion ally slightly stria te; flesh th in, white, soft and fragile, odor 
n<Jt distinctive; lamellae free but approxima te to the stipe, close, 
narrow, becoming moderately broad, white, edges minutely fimbri
ate; stipe 5-10 cm. long, 5-10 mm. thick, nearly equal, stuffed by 
a white pith but becoming hollow, straight or flexuous, basal portion 
typically covered with soft separable floccose yellowish patches of 
universal veil tissue, whitish and appressed-fibrillose to subfloccose 
below annulus, somewhat ftoccose above and whitish or tinged yel
lowish; annulus membranous, superior, yellow at !east around the 
edge, sometimes entirely yellowish, collapsing on the stipe in age. 

Spores white in mass, 7-9.5 X 4.5-5 p., smooth, ellipsoid, amyloid; 
basidia four-spored, yellow in iodine, 28--35 X 8-9.5 p.; pleuro
cystidia none; cheilocystidia abundant, saccate to vesiculose, 10-
18 X 8-15 p., thin-walled, readily collapsing; gill trama divergent 
from a central strand; pileus trama floccose beneath a pellicle of 
narrow (3-5 p.) hyphae, gelatinous; vei1 remuants on cap consisting 
chiefty of vesiculose cells with sorne connective tissue (S-20501 ) . 

Amanita rubescens (Fr.) S. F . Gray, Nat. Arr. Brit. Pl. 1: 600. 
1821. 

The Reddening Amanita 

Agw·icus rubescens Fries, Syst. Mye. 1: 18. 1821. 
Venenarius rubens Murrill, Mycologia 5: 75. 1913. 

Illustration: Reel 20, No. 136. 

GENERAL DIScussiON. A. rubescen.s is variable in its appearance 
and seldom really attractive because of the sordid reddish stains 
which soon develop on nearly ali parts of the fruiting body. The 
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gills in particular often become evenly dark reddish vinaceous. The 
scales on the cap are ordinarily by no means as abundant as shown 
in our photograph, a::1d sometimes disappear completely, i.e., get 
washed off by rains. The volva or eup in this fungus is technically 
present but for all practical purposes it is not evident. The tissue 
of the universal veil, of which the eup is formed, is very fragile and 
soon becomes broken up into small particles by the expansion of 
ail the other parts of the fruiting body. These particles usually ad
here to the soi! aroundl the base of the stipe. A. ftavorubescens, a 
closely related species, has a yellow instead of a gray universal veil 
and a bright yellow pileus at !east when young. It also becomes 
stained reddish in age or when bruised. I have occasionally noted 
similar reddish stains on other species of Amanita with this same 
fragile type of universal veil. Although these stains were not so 
char.acteristic for the species on which they occurred, they might 
mislead the novice into identifying a poison<>us species as A. robes
cens. Needless to say such a mistake could have serious conse
quences. 

EomiLITY. Edible and very good. But no one should eat a col
lection which has not been checked by a competent mycologist. The 
closely related A. ftavorubescens is suspected of being poison<Jus and 
slight stains are sometimes found on sorne very po.ison<Jus species. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious in 
open woods of oak, hickory, and maple and particularly abundant 
around partly dried up woodland pools. It is typically a summer 
mushroom but does occur in the fall months as well. It is common 
throughout the United States and in southern Canada east of the 
Great Plains, but rare on the Pacifie Coast. 

TECHNICAL DESCRIPTION. Pileus 5-12 (15) cm. broad, ovoid at 
first, soon obtusely campanulate to broadly ·convex or nearly plane, 
often retaining a low broad umbo, viscid to subviscid or nearly dry, 
colors difficult to describe, brownish buff, reddish brown, avellaneous 
or grayish, reddish tinges usuaJ.ly developing in age, usually more 
or less avellaneous when young but sometimes near "tawny-olive" 
and retaining this color to sorne degree when dried, surface usually 
covered with fioccose patches or warts from the remains of the 
volva, the warts soft and pallid to grayish or stained reddish, the 
margin of the cap usually obscurely striate; fiesh soft and fragile, 
thin, whitish but staining reddish when bruised or in age, odor not 
distinctive or merely slightly pungent, taste pleasant but not dis-
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tinctive; lamellae moderately broad near cap margin and narrowed 
toward stipe, free or reaching the stipe only by a line, close, white 
or pallid, saon stained reddish or flushed with pink, edges ft occase; 
stipe 8--15 (20) cm. long, 8--25 mm. thick, more or less equal above 
the clavate ta rounded-bulbous base, stuffed, pallid within but stain
ing reddish, surface silky to subfloccose above the annulus and 
sometimes striate, pale avellaneous or tinged pinkish, below the an
nulus somewhat floccose to unpolished and sometimes darker than 
the apex, often merely pallid over ail , staining reddish, bulb usually 
with scattered patches of volva adhering at least to the upper part, 
bulb and vol val remnants bath staining reddish; annulus broad, 
superior, fragile, pallid but often stained, often striate above. 

Spores white in mass, ellipsoid, 8--10 X 5-6 p., smooth, amy laid; 
basidia 36--48 X 8--10 p., four-spored; cheilocystidia abundant, often 
forming a sterile band along the gill edge, balloon shaped but not 
capitate (tapered to the pedicel), thin-walled, hyaline, 24-42 X 10-
30 p.; gill trama more or less divergent from a central strand, the 
diverging hyphae relatively large, the subhymenium appearing cel
lular in section; the pileus tissue floccose beneath a gelatinous pel
licle of narrow (3-4 p.+) radially arranged hyphae, numerous lacti
fers present in the flesh and visible under the m~croscope as highly 
refractive rather crooked hyphae (revived in KOH) (S-18387). 

Am.anita brunnescens var. pallida Krieger, Mycologia 19 : 308. 1927. 

Illustration: R eel 20, No. 137. 

GENERAL DiscussiON. Although this species has been confused 
with A. phalloides, it actually belongs in the same group as A. rubes
cens and appears to be quite closely related ta t he latter . Conse
quently only experts should collect A. rubescens for the table. The 
fi eld character by which material of the typical or the pale variety 
of A. brunnescens can nearly always be identified at sight is the 
broad, margined bulb which splits longitudinally. This is clearly 
shawn in the photograph. The splits are often more pronounced in 
expanding buttons than in older carpophores. The photograph 
shows <eaps with only scattered patches of volva tissue--again a 
character of bath the typical and pale varieties. In this species 
as in A. rubescens and A. aspera, one will frequently find no remains 
of a volv:a around the bulb. When such remains are present in A . 
brunnescens they usually adhere along the margin of the bulb. As 
Atkinson pointed out when he described the species, there is a dif-
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ference in the color-change exhibited by it andl A. rubescens. In 
the latter it is reddish vinaceous and in the former it is sordid rusty 
brown and .often not very conspicuous. I have never observed A. 
brunnescens to darken on the gills cap and stipe as is frequently 
the case for A. rubescens. 

EnmiLITY. Poisonous. 

HABIT, HABITAT, AND DISTRIBUTION. Single, scattered or gregari
ous in groups of three to six, rarely more. On humus in open oak 
woods locaUy, but occurring in various stands of mixed hardwoods 
containing sassafras, hornbeam, maple and aspen. Both the typical 
and pale varieties are common locally during wet weather in July 
and August. Both var. paUida and var. typica are known to occur 
throughout the central and eastern United: States. 

TECHNICAL DESCRIPTION. Pileus 4-9 (12) cm. bread, obtuse 
when young, expanding to broadly convex or nearly plane, very fre
quently the dise slight1y umbonate and the margin slightly raised 
or arched to produce a shallow depression around the umbo, sur
face slightly viscid and often covered with small floccose whitish 
warts of universal veil remnants, color pallid with only a tinge of 
umber-brown (typical variety rather dark umber-brown over the 
dise), often nearly pure white in age; flesh thin, soft, fragile, odor 
not distinctive; lamellae close, approximate to the stipe, bread (up 
to 10 mm. in large caps), white to whitish, edges even to slightly 
crenulate; stipe (5) 6--12 cm. long, 8-15 mm. at apex, hollow, 
slightly enlarged downward to a greatly enlarged marginate bulb, 
nearly al.ways furnished with one or more longitudinal clefts, sur
face above the bulb floccose squamulose to merely appressed fibril
lose, above the apical to superior annulus silky and white, annulus 
membranous and pallid to white, bulb and lower half of stipe yel
lowish to white and eventually staining sordid rusty brown from 
being bruised or handled. 

Spores white in deposits, globose, 8-10 p., smooth, amyloidî basidia 
four-spored, 33-37 X 9-10 p., hyaline in KOH; pleurocystidia none; 
cheilocystidia scattered, saccate to globose-pedicellate, 18-25 X 9-
15 p., thin-walled, hyaline and readily collapsing; gill trama of 
hyphae divergent from a central strand (bilateral), hyaline in 
KOH; pileus trama with a pellicle of narrow (2-4 p.) hyaline gela
tinose hyphae, tissue beneath the pellicle of hyaline floccose hyphae, 
the cells 10-20 p. bread (S-18410). 
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Amanita silvicola Kauffman, Papers Mich. Acad. Sei. Arts and Let
ters 5: 123. 1926. 

Illustration: Reel 20, No. 138. 

GENERAL DiscussiON. This, aeeording to my experien()e, is the 
most common pure white Amanita in Washington, Oregon, and 
northern California. The others which might possibly be confused 
with it have more distinct warts on the cap or a strong odor of 
chloride of lime. The texture of the volva is very delicate, as is that 
of the partial veil also. One will find specimens whi,ch have scareely 
any trace of an annulus, and consequently be tempted to seek in 
Vaginata first when identifying the collection. At high altitudes 
where the caps frequently get frosted one finds them more viscid 
than usual and tinged yellowish on the diw after they have been 
damaged. 

EDIBILITY. Not known. Do not experiment with it. 

HABIT, HABITAT, AND DISTRIBUTION. On the ground in eonifer 
forests. Not infrequent in the mountains of Washington, Oregon, 
and California. I have eollected specimens at sea leve! on the 
Olympie Pen insu la of Washington. It fruits in the fall. 

TECHNICAL DESCRIPTION. Pileus 6-10 (12) cm. broad, convex to 
broadly convex expanding to nearly plane, surface white over all 
or in age sometimes sordid buffon dise (especially if frosted) viseid 
to subviscid, when young covered by a soft fl.occose continuous 
mass of universal veil tissue which fina,lly breaks up and later is 
irregularly disposed in flat patches or masses (never in the form of 
distinct warts), margin persistently ineurved and evep but at matur
ity often erenate from appendiculate veil remuants; fl.esh abruptly 
thin near margin but about 1 cm. thick near stipe, soft, odorat times 
slightly soapy, no color change when bruised; lamellae slightly at
tached to stipe or with indistinct decurrent !ines, erowded, moder
ately broad, edge distinctly fl.occose ; stipe 6-12 cm. long, 15-25 mm. 
thick at apex, at first the pileus seated on an almost marginate bulb 
(stipe elongating as in species of subgenus Bulbopodium of Cor
tinarius), bulb up to 3-4 cm. thick when stipe has elongated, rarely 
disappearing, white throughout, surface covered by obscure floccose
silky remains of the veil, vei1 remnants at times forming a fl.occose 
evanescent annulus, surface above annulus pruinose-furfuraceous; 
volva adnate to bulb, breaking circumscissilely as in A. muscaria but 
the zones or patches left around apex of bulb easily obliterated. 
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Spores 9-12 X 5-6 p., ellipsoid, smooth, white in deposits, weakly 
amyloid ; basidia four-spored, 40-52 X 7-8 p., clavate, hyaline in 
KOH; p1eurocystidia none; cheilocystidia pear-shaped to sace a te or 
nearly globose-pedicellate, 12-20 (40) X 9-20 (30) p., thin-walled, 
hyaline; gill trama divergent; pileus trama homogeneous beneath 
a thin gelatinous pellide, no clamp connections seen (G-745). 

LIMACELLA Earle 

The members of this genus occupy a place between Amanita and 
Lepiota. Until recently they were placed in Lepiota, but they dif
fer sharply from the members of that genus in having divergent gill 
trama. In the field they can nearly always be identified by the 
presence of a coating of slime over both cap and stipe, but in sorne 
only the pileus is viscid when moist. It should be remembered that 
there are a few true lepiotas which have viscid caps also so this 
character is not infallible for Limacella. From Amanita the lima
cellas can be readily distinguished by the absence of a universal 
veil. Actually, they are considered now to be more closely related 
to Amanita than to Lepiota because of the similar organization of 
the gill trama. The free gills of most of the species allow them to be 
readily distinguished from the other white spored agarics with 
viscid stipes or caps such as members of the subgenus Limacium of 
Hygrophorus. In one species, L. glioderma, the gills are slightly 
attached and as a result the fungus was placed in Armillaria and 
Tricholoma by sorne investigators. The genus is a small one con
taining about a dozen species most of which are very rare. For a 
classification of the North American species see H . V. Smith (1945). 

Limacella solidipes (Pk.) H. V. Smith, Pap. Mich. Acad. Science, 
Arts and Letters 30: 142. 1945. 

Lepiota solidipes Peck, Bull. N. Y. State Mus. 5: 647. 1899. 
Lirnacella McMurphyi Murrill, Mycologia 4: 213. 1912. 

Illustration: Reel 20, No. 139. 

GENERAL DrscussroN: This is a rare American fungus and the 
only species of the genus which we have photographed. It is charac
teristically whitish throughout, but the dise may be tinged " pale 
pinkish buff ". It does not stain olivaceous in any part even during 
wet weather, and when dried is about the same color in all parts as 
shown in the photograph. Many white agarics discolor to yellowish 
or pale tan no matter how carefully one dries them. Lepiota nau-
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cina bears sorne resemblance to this species, but differs microscopie
ally both in gill and spore characters. Dried carpophores of the 
two can be readily distinguished from each other because the gills 
of the Lepiota become dark avellaneous to vinaceous brown in dry
ing. In the fi eld the two can be distinguished by the strong fari
naceous taste of the Limacella as compared to the mild taste of L. 
naucina. There are other more intangible differences which are evi
dent if the photographs are compared, see R. 21, No. 143. 

EmBILITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Single under aider and 
maple on very moist soil in woods or along streams. It fruits in the 
late summer or fall, is very rare, and bas been collected in New 
York, Washington, and Oregon. 

TECHNICAL D ESCRIPTION. Pileus 5-10 cm. broad, obtuse when 
young, expanding to very broadly umbonate or nearly plane, sur
face glabrous and smooth, viscid when moist but soon dry, pure 
white or the dise with a faint bll ff tinge (" pale pinkish buff ") , 
margin opaque and not striate; ftesh thick, firm, white, unchanging 
wh en eut or bruised, odor and ta ste strongly farinaceous; lamellae 
close to crowded, free but approximate to the stipe, broad, white, 
edges not staining; stipe 5-10 cm. long, 8-l7 mm. thick at apex, 
equal or evenly enlarged downward, solid, whitish throughout, with 
a superior fiaring membranous annulus, silky and unpolished above 
the ring, somewhat lacerate-fibrillose below. 

Spores white in deposits, 3.8-4.6 p., globose to subglobose and with 
a distinct apiculus, smooth, not amyloid (pale yellow in iodine) ; 
basidia hyaline in KOH, four-spored, 23-27 X 7-8 p.; pleurocystidia 
and cheilocystidia not differentiated; gill trama hyaline in KOH, 
divergent from a narrow central strand, the subhymenium cellular; 
pileus trama hyaline in KOH, loosely ftoccose beneath a weil differ
entiated cuticle of upright subgelatinous hyphae, the hyphae septate, 
basal cells 10-15 IL in dia. , terminal cells often t apered from 7-9 p. 

at the base to 3-4 IL at the obtuse to subacute apex (S-19545). 

LEPIOTA (Fr.) S. F. Gray 

The white spore deposit , free gills, central stipe, presence of an 
annulus and lack of a volva are the diagnostic characters of the 
genus in the Friesian classification. The stipe is typically readily 
separable from the pileus and when removed leaves a clean break. 
The annulus may be persistent or evanescent, and in sorne species 
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with granulose veils it seldom forms. One species, L. M olybdites, 
has a green spore deposit. The gill trama is parallel to interwoven 
and the spores are mostly pseudoamyloid (clark brown in iodine) or 
nonamyloid. 

The genus is here restricted to the extent that the granulose spe
cies with attruched gills' are placed in Cystoderma and those with 
divergent gill trama are placed in Limacella. The latter appear to 
be more c1osely related to Amanita than to the fungi retained in 
Lepiota. Lepiota is readily distinguished from Armillaria by the 
free gills and the manner in which the stipe separates from the 
pileus. The consistency of lepiotas is typically very soft and deli
cate whereas that of the whole Armillaria-series is typically fibrous , 
hard, or firm. 

The first four species illustrated represent the larger easy to recog
nize, and consequently best known lepiotas, but there are a large 
number of small, delicate, very attractive members- of the genus 
which invariably arouse the interest and curiosity of the nature 
lover regardless of whether or not he is a mycologis.t. Many species 
are rare, difficult to identify, and distinguished largely on the basis 
of spore ·characters. The spores show a truly remarkable diversity 
of form. In sorne they are ellipsoid, in sorne fusoid, and in others 
truncate at the base (appearing as if chopped off instead of being 
rounded) and with or without a pronounced oblique apiculus. 
Pleurocystidia are known for a few species and are important. 
Cheilocystidia are present in nearly all species and because of their 
similarity in shape are not so significant. Kühner (1936) empha
sized the organization of the cuticle of the pileus in the classification 
of the genus, and its characters are certain of an important place 
in future work. In one group of species the surface of the cap is 
covered by a powdery layer formed of more or less globose cells. 
This group is known as the Pruinosae, and is the one to which the 
species <lf Cystoderma were formerly referred. In others the cuticle 
is made up of the usual appressed narrow hyphae, and in these the 
cap is glabrous to silky or fibrillose-scaly. In still others, however, 
the cuticle is formed of a palisade of differentiated cells, and be
cause this layer does not expand at the same rate as the rest of the 
cap, it soon becomes broken up into patch-like scales at least over 
the marginal area, the dise often remaining smooth and glabrous. 
In these the cuticle is usually highly col<lred. In sorne species the 
flesh .as weil as the cuticle may be torn into scales· and then crust
like scales as well as those composr.ci of faRcicles of fibrils may be 
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present. In sorne the cells of the cuticle are not arranged as a pali
sade, but instead are looser in organization and form a turflike 
layer. 

As indicated, the annulus may be persistent or evanes<Jent, and 
in the Pruinosae, actually, it is seldom formed since the veil tissue 
is similar in organization to the powdery layer over the pileus. In 
sorne the stipe is glabrous below the annulus, whereas in others the 
lower portion is ragged and fibrillose from a torn sheath which ter
minates as the annulus. In L. clypeolaria this condition is very 
striking but in other species the remuants of the torn sheath may be 
in<Jonspicuous. In a few the sheath may not become torn and then 
it simp1y terminates as the membranous annulus. 

Lepiotas exhibit a wide range of colors and are very characteristic 
in appearance. They are typically terrestrial and as a rule very 
sporadic in their fruiting habits. When the right season arrives, 
however, their number seems almost endless. Around one hundred 
species are known for North America. They fruit most abundantly 
in the late summer or fall and are to be expected on ri<Jh soil or 
deep humus in either hardwood or conifer forests. I have often 
found them under mnk growths of herbaceous plants. At least two 
poisonous species are known, so one should proceed cautiously when 
testing their edibility. The one causing the most trouble in the 
United States is the green-spored L. M olybdites. The account given 
by Kauffman (1924) is our most comprehensive treatment. 

KEY 

I. Spore print green ............... . Lepiota Molybdites R. 21, No. 141 

I. Spore print white 
A. Pileus white or tinged grayish on dise, dry, glabrous or silky fibril

lose; growing in grassy places or around compost piles 
Lepiota naucina R. 21, No. 143 

A. Pileus colored, distinctly fibrillose to granulose 
1. Annulus weil formed and usually movable 

a). Scales of cap originating as aggregations of the fibrils com
posing the cuticle; scales never coarse and conspicuous 

Lepiota Barssii R . 20, No. 140 
a.). Scales arising from the ibreaking up of the cuticle, typically 

coarse and conspicuous 
b). Stipe typically long and slender 

Lepiota procera R. 21, No. 144 
b). Stipe short and thick . . Lepiota rachodes R . 21, No. 142 
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1. Annulus typically fibrillose or poorly formed. 
a). Stipe conspicuously firbrillose and shaggy up to the annular 

zone ........ . ......... . Lepiota clypeolaria R. 21, No. 146 
a). Stipe not conspicuously shaggy-fihrillose 

1). Pileus with dull brown fibrillose scales 
Lepiota acutesquamosa R. 21, No. 145 

1) . Pi! eus pulverulent, powder at first lilac 
Lepiota BucknaUi R. 21, No. 147 

1) . Veil powder white; carpophore with a tendency to stain 
reddish ............. . Lepiota rufescens R. 33, No. 227 

Lepiota Barssii Zeller, Mycologia 26: 211. 1934. 

Illustration: Reel 20, No. 140. 

GENERAL DiscussiON. This species, as Zeller pointed out, is 
closely related to L. naucina, but in the field can be readily distin
guished at a glanee by its drab to cinnamon-drab or nearly wood
brown pileus and fibrillose to scaly surface. Dried specimens of L. 
Barsii are usually paler than the colors shown in the photograph and 
approa·ch "avellaneous" rather closely. However, the two species 
can be differentiated at sight in the dried condition by their differ
ently colored gills. Those of L. Barsii, in a well dried specimen, re
main pallid or become merely a pale sordid buff: those of L. naucina 
become dark vinaceous brown to purplish brown or at times remain 
a vina'ceous gray (darker than avellaneous). Fresh buttons of L. 
naucina may be tinged pale gray at times-but by maturity nearly 
always have changed to white or whitish, and are never as coarsely 
fibrillose or scaly as those of L. Barssii. 

EDIBILITY. Edible and excellent. It is now one of the well known 
and best liked wild mushrooms in the Willamette V ailey of western 
Oregon. Sorne people can it for winter use, and early in the fall it 
can often be purchased on the Portland vegetable market. Those 
who have never tried it should observe the usual precautions of try
ing only a small quantity the first time. Many prefer it to L. nau
cina. Zeller reports that both occur in the same localities but that 
L . Barsii usually fruits a few days earlier. 

HABIT, HABITAT, AND DISTRIBUTION. It occurs in pastures, plowed 
fields, gardens, archards or in grain fields after the grain has been 
harvested. Zeller reports it as attaining its largest size around old 
straw stacks or manure piles, but that it also favors strawberry or 
potato plantings. It varies in habit from gregarious to clustered, 
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and the buttons often appear to originate rather deep in the ground. 
So far as is known at present the species is limited in its distribution 
to the Willamette Valley and adjacent regions. Efforts should be 
made to grow it commercially. 

TECHNICAL DESCRIPTION. "Pileus 7-15 cm. broad, fieshy, at first 
subglobose to ovoid, then convex to plano-expanded, obtusely um
bonate to subumbilicate, sometimes splüting radially at margin, 
surface dry, smoke-gray to drab with darker, fuscous or cinnamon
drab umbo, covered by fibrillose, fuscous· scales; flesh at first white, 
then sordid, thick at disk but very thin toward margin; giLls 7-16 
mm. broad, unequal, narrower behind, close but not crowded, free, 
edge even, sterile, white changing slightly stramineous; stem stout, 
8-18 mm. broad above, 10-15 mm. broad below, 8-12 cm. long, al
most equal, stuffed then hollow, glabrous or silky above and below 
the ring, white within and without; annulus formed from veil and 
outer layer of stem, white, collar-like, persistent, superior, often 
movable at maturity; spores ellipsoid-ovoid, variable in size in same 
plant, 7.5-9.5 X 5-6 (av. 7.7-5.5) p., smooth, white, guttulate; odor 
and taste pleasant." 

The original description is quoted. The following is an account 
of the microscopie characters of the specimens photographed 
(Gruber, 640): Spores white in deposit, ellipsoid to subovoid, 7.5-
9 X 4.5-5 p., with a somewhat thickened wall and a small apical 
pore, pseudoamyloid (rusty-reddish brown in iodine) ; basidia four
spored, 18-22 X 7-8 p., clava te, yellowish in iodine; pleurocystidia 
none seen; cheilocystidia abundant, vesiculose, clavate or broadly 
fusoid-ventricose to mucronate, 20-30 X 10-16 p., hyaline, thin
walled and readily collapsing; gill trama very loosely interwoven, 
hyaline in KOH, scarcely yellowish in iodine; subhymenium com
pact and cellular, yellowish in iodine, hyaline in KOH; pileus trama 
loosely interwoven, the hyphae pale yellowish brown in iodine, 
hyaline in KOH, cuticle of more or less radially arranged fibrils 
composed of aggregations of slender equal hyaline (in KOH) hyphae 
ô-9 p. in diameter, no clamp connections seen. 

Lepiota Molybdites (G. Meyer ex Fr.) Saccardo, Syll. Fung. 5: 30. 
1887. 

Agaricus Molybdites G. Meyer ex Fr., Hymen. Europ. p. 30. 1874. 
Pholiota Glasiovii Berkeley in Warming, Vidensk Meddel. 1879-80; 32. 

1879. 
Agaricus Morgam Peck, Bot. Gaz. 4: 137. 1879. 



LEPIOTA 

Lepiota Morgani Saccardo, Syll. Fung. 5: 31. 1887. 
Lepiota ochrospora Cooke & Massee, Grevillea 21: 73. 1893. 
Chlorophyllum Molybdites Massee, Kew Bull. 1898: 135. 1898. 
Chlorophyllum esculentum Massee, Kew Bull. 1898: 136. 1898. 
Agaricus guadelupensis Patouillard, Bull. Soc. Mye. Fr. 15: 197. 1899. 
Lepiota chlorospora CQpeland, Ann. Mye. 3: 28. 1905. 
Leucocoprinus Molybdites Patouillard, Bull. Soc. Mye. Fr. 29: 215. 1913. 
Chlorophyllum Morgani Graff, Mycologia 19: 323. 1927. 

Var. marginata var. nov. 

A typo differt: Lamellae fuscomarginatae. Specimen typicum 
A. H. Smith n. 20497. 

Illustration: Reel21, No. 141. 

GENERAL DiscussiON. This large and beautiful agaric attracts 
attention whenever found. In addition to the robust stature, smooth 
stipe, and pale colors, it can always be identified by its green spore 
deposit. The last mentioned character is the key character by which 
it is at once distinguished from any other Lepiota or species of 
Agaricus. In al1 likelihood there are a number of biotypes in this 
species in addition to the variety described here, but I know of no 
critical study of the species based on material from various widely 
separated localities. It seems that because the green spore deposit 
has furnished a ready means of quickly identifying the fungus, the 
other characters have not been studied critically enough. In addi
tion to the dark-margined gills of the variety described here, the 
young buttons were surrounded by a very thin membranous uni
versai veil, the remains of which can be seen on the small button in 
the photograph. The cuticle of the cap is at first smooth but soon 
becomes broken into crustose to areolate patches. Then the tissue 
of the ·cap becomes pulled apart at the surface to form the lacerated 
to fibrillose scaly condition which can be seen near the margin of 
the larger buttons. Although L. M olybdites is sometimes referred 
to as the green-gilled Lepiota, this term is actually misleading. As 
many mycologists have pointed out, the gills are whitish to creamy 
at first and are greenish only when covered by mature spores. In 
age the dominant shade is gray slightly tinged with olive. In the 
variety described here the gills of old caps are so dark that one 
might be led to assume that the spores were dark colored. 

I have given the synonymy for the species as it is found in the 
literature, but have not verified any of it from an actual comparison 
of specimens, and have included it only in order to give the reader 
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information as to which species should be considered if he wishes to 
pursue the matter further. I have accepted the name M o~ybdites 
on the basis of Patouillard's (1913) comments. If one reads the 
original descriptions of these various ·species, he is likely to be im
pressed by the differences which seem to be evident. In view of the 
many errors frequent1y found when such old descriptions are com
pared with the original specimens, I am not inclined to place rouch 
emphasis on any apparent differences until they can be verified. 
More than likely sorne indicate the existence of forms or varieties 
more or Jess comparable to the one described here. 

EDmiLITY. Poisonous to many people. This is a truly dangerous 
species because it is so easy to confuse it with the edible lepiotas and 
with members of the genus Agaricus. Graff (1927) has given a very 
interesting account of the edibility of the variety found in the 
Philippines. From his observations as well as from those of others 
it appears that the only way to determine whether you will be 
poisoned by L. M o~ybdites is to try it and see. Tho se who can eat 
it pronounce it one of the best of edible fungi, but such peop~e shou~d 
never allow others to eat it without exp~aining ta them that thery 
might be poisoned. Under no circumstances should it be sold on 
public markets. 

HABIT, HABITAT, AND DrsTRIDUTION. The fruiting bodies usually 
form fairy rings in meadows, pastures, waste land, gardens, etc. It 
usually fruits during wet weather in the summer, but sometimes ap
pears quite early in June or during 1ate August or September. It 
is widely distributed in tropical regions of South America and the 
Pacifie ocean. In our southern, central and eastern states it is often 
abundant. 

TECHNICAL DESCRIPTION. Pileus (6) 10-25 (30) cm. broad, 
hemispheric, convex or obtuse when young, expanding to broadly 
convex or obtusely campanulate, at very first covered by thin white 
membranous patches of an almost rudimenary universal veil, cuticle 
" pale pinkish buff " to " light pinkish cinnamon ", the crustose 
scales sometimes darkening to almost fuscous in age if they persist, 
whitish where cuticle has been torn away to expose fiesh, often 
coarsely areolate-scaly along the margin at the time the veil breaks; 
fiesh thick (up to 2 cm.), soft and fibrillose, dry, white but changing 
to sordid reddish when eut or bruised, odor faint and slightly pun
gent, taste slight and hardly distinctive; lamellae close, broad (up to 
2 cm.), free and remote from the stipe, white to creamy white, be-
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coming greenish and in age gray with an olive tint or at times rather 
dark sordid brown, edges· eroded and margined pale to dark fÙscous 
in buttons (blackish in age); stipe 14-25 ·cm. long, 2-2.5 cm. thick 
at apex, 4.5-6 cm. at the clavate base, perfectly smooth and glabrous 
below the annulus, whitish at first but gradually becoming sordid 
incarnate-avellaneous in age, glabro].ls and smooth to slightly 
powdered above the ring, whitish to tinged pallid incarnate
cinnamon; annulus large, firm, double, becoming movable, superior 
at first, whitish and glabrous on upper side when not covered by 
spores, zoned or scaly underneath and the edge usually lacerated. 

Spores "glaucous green" in mass, greenish-hyaline under the 
microscope in KOH, dark reddish brown in chloral hydrate-iodine 
solution, (9) 10-12.5 X 6.5-8 p., subovoid, with a thickened wall and 
an obscurely truncate apex; basidia four-spored, hyaline in KOH, 
yellowish in iodine, 36-44 X 9-12.5 p., clavate; pleurocystidia none 
seen; cheilocystidia abundant, clavate to fusoid-ventricose, 42-
68 X 9-15 p., thin-walled, contents pale to dark fuscous, pigment 
persistent in KOH ; gill trama fl.occose, interwoven, hyaline in KOH, 
scarcely yellow in iodine; fl.esh of pi! eus loosely interwoven, yello;w
ish in iodine, hyaline in KOH, cuticle of narrow very compactly 
interwoven hyphae except over the dise where they are more or Jess 
upright but not organized into a typical t urf, clamp connections not 
seen (S-20497). 

Lepiota rachodes (Vitt.) Quélet, Champ. Jura et Vosges p. 70. 1872. 

Agaricus rachod~ Vittadini, Fung. Manger. p. 158. 1835. 
Leucocoprinus rachodes Patouillard, Essai Taxonomique, p. 171. 1900. 

Illustration: Reel 21, No. 142. 

GENERAL DiscussiON. This species so closely resembles L. 
Molybdites that the two are likely to be confused by anyone. Note 
that the cuticle of the cap is continuous in the button stages but that 
as expansion takes place it becomes broken into coarse scales which 
finally weather away so that old caps are merely fibrillose with 
brownish dise-s. The same thing happens in L. Molybdites. The 
arrangement and type of cell forming the cuticle of the cap offers 
the only means of unerringly distinguishing between these two spe
cies. Christensen (1943) challenges any one to sort correctly a 
basket full of buttons of these two, but this would be comparatively 
easy if the cuticle of each button were examined under the micro
scope for the characters of the cuticle are most reliable on button 
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stages. The spore deposit, which is white in L. rachodes and green 
in L. M o~ybdites is the only relia ble distinguishing character for old 
carpophores on which the cuticle is badly weathered. 

EDIBILITY. Edible but definitely not recommended because of the 
danger of confusing it with the poisonous L. M o~ybdites. Any who 
desire to try it take note that the buttons, which are most desirab~e 
for eating, are the very stage which cannot be accuratdy identified 
without examining each button microscopically. 

HABIT, HABITAT, AND DISTRIBUTION. It is typically a faU species 
and very rare in the regions where I have collected. In fact the only 
fresh material I have seen was that photographed. Christensen 
(1943) reports it as fairly common and states that both it and L. 
M organi (L. M o~ybdites) grow in similar locations, especially in 
pastures and grassy places, and that both sometimes come at the 
same time and may be intermingled with each other. My collection 
came from under a pine tree, but spruces were within a radius of 
fifteen yards. Lange reports it as not uncommon under spruce. It 
occurs along our west coast, particularly in the area around Puget 
Sound, and here, as far as I am aware, L. Mo~ybdites has not yet 
been reported. 

TECHNICAL DESCRIPTION. Pileus (8) 10-20 cm. broad, obtuse to 
convex in buttons, broadly convex to nearly plane in age, cuticle 
continuous and cap glabrous but unpolished at first, pallid grayish 
to avellaneous or tinged "vinaceous fawn ", cuticle soon rupturing 
into coarse recurved concentrically arranged scales exposing the 
white fibrillose flesh beneath, scales becoming dark cinnamon-brown 
to " bister ", surface between large scales torn into more or less ap
pressed white fibrillose scales and margin fringed with aggregations 
of fibrils ; fl esh delicate, white, thick, becoming slightly pinkish when 
broken or bruised, odor and taste not distinctive; lamellae close, 
broad, free and remote, white, staining slightly to yellowish and 
then brown when bruised, edges even; stipe 10-20 cm. long, 1- 2.5 
cm. thick at apex, clavate, base up to 5 cm. thick, stuffed with a 
white silky pith, white and glabrous over ali but soon staining bister 
over lower part (often rather pale bister); annulus thick, double, 
scaly below toward the margin, upper limb fringed, discoloring to 
dark brown underneath in age. 

Spores 8-10.5 X 5-6.5 p., subellipsoid to somewhat ovoid, strongly 
pseudoamyloid but when fi rst mounted with a distinct vinaceous 
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tint, with a small apical lens-shaped plate; basidia 22-34 X 7-9 p., 

clavate, four-spored; pleurocystidia none; cheilocystidia abundant, 
vesiculose, clavate, or mucronate, 18-27 x· 10-15 p., brownish to 
hyaline in KOH; gill trama loosely floccose; pileus cuticle of a com
pact hymeniform layer of clavate to capitate cells 18-36 X 8-14 p., 

smooth, with flexuous pedicels, the layer dull pale brown in KOH, 
flesh proper floccose and hyaline in KOH (S-20743). 

Lepiota naucina (Fr.) Quélet, Champ. Jura et Vosges p. 73 (35). 
1872. 

The Smooth Lepiota 

Agaricus naucinus Fries, Epier. Syst. Mye. p. 16. 1838. 
Agaricus naucinoides Peek, Ann. Rep. N . Y . State Mus. 29: 66. 1876. 
Lepiota naucinoides Morgan, Journ. Mye. 13: 10. 1907. 

Illustration: Reel 21 , No. 143. 

GENERAL DiscussiON. This species can be easily distinguished 
from the white and deadly Amanita verna by the lack of a volva or 
eup at the base of the stipe. Compare the photographs. There are 
a number of other diffm·ences which can be seen at a glanee but are 
difficult to put into words. Krieger (1935) used the name L . nau
cinoides for this species, reserving L . naucina for a fungus with glo
bose spores. However, comparatively recent investigations of 
European material have shawn that its spores are not globose. 
Actually, L. naucina is one of the best known and most widely dis
tributed species of Lepiota. Its field chamcters are the white spore 
deposit, smooth cap which is dry and appressed fibrillose as seen 
under a lens, whitish color and the changing gills. At times there 
may be a rather distinct grayish cast present o.n the pileus; but not 
enough to cause one to confuse the species with such closely related 
fungi as L. Barssii Zeller. When learning to recognize L. naucina 
be sure to check the color of the gills after the caps have dried. One 
frequently will find young vigorous material which has white, ap
parently unchanging gills. Such carpophores frequently do not ex
hibit the change for nearly a week if allowed to stand that long, but 
will always develop it as they are dried. 

EnmiLITY. Edible but it must be studied and accurately identi
fied before being collected to eat. There are many opportunities 
to make unfortunate mistakes in the course of studying this fungus. 
As Krieger pointed out, and he knew the species as well as anyone, 



434 MUSHROOMS IN THEIR NATURAL HABITATS 

there are closely related lepiotas which are not easy to distinguish 
and which are at !east mildly poisonous. He mentions L. Schulzeri 
(Kalchb.) Sace. as one based on his own experience. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious in 
pastures, lawns, waste ground grown up to grass and weeds, about 
compost piles, and occasionally in open woods. It was abundant 
for severa! years in a local pine plantation. It is common through
out the United States and usuaHy fruits during the late summer 
and fall. 

TECHNICAL DESCRIPTION. Pileus 4-8 (12) cm. broad, when young 
subglobose to ovoid, soon becoming convex and finally broadly con
vex or with a slight obtuse umbo, surface dry, unpolished to ap
pressed fibrillose, smooth or only rarely broken up into scales, the 
margin usually fibrill<>se-tomentose, white to dull white or with a 
smoky gray shade visible over the dise, occasionally tinged very 
pale buff wh en young; flesh white, thick, rather firm, odor slight 
and not distinctive; taste mild; lamellae free, approximate to the 
stipe but more distant in age, close, broad, broadest near cap margin, 
white at first, slowly changing to sordid grayish vinaceous and dingy 
vinaceous brown to dark avellaneous when dried, edges slightly 
floccose; stipe (5) 7-12 (15) cm. long, (5) 6-12 (18) mm. thick at 
apex, equal or the base only slightly enlarged, stuffed but soon 
hollow, white throughout, glabrous to silky below the annulus, 
slightly pruinose above annulus; annulus membranous, persistent, 
with a thick, white, cottony, floccose double edge, often collar-like 
around the stipe and flaring above the collar, white and silky on 
upper surface, lower surface pallid buff at least in a zone near the 
margin. 

Spores white in deposits 7-9 X 5-6 p., subovoid, smooth, hyaline in 
KOH, with a large oil drop, rusty brown in iodine {pseudo-amyloid), 
with a small apicallens-shaped plate; basidia four-spored, 28-32 X 
8-9.5 p., hyaline in KOH; pleurocystidia n<>ne; cheilocystidia abun
dant, 28-39 ( 44) X 7-12 p., sorne slightly fusoid-ventricose with ob
tuse apices, sorne clava te to saccate, hyaline in KOH; gill trama 
interwoven, hyaline in KOH; pileus trama homogeneous, no pellicle 
formed, slightly enlarged hyphal cells present as occasional pilo
cystidia, these 80-100 X 7-10 ,_,., the cells usually tapered slightly 
to an obtuse apex (G-728). 
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Lepiota procera (Fr.) S. F. Gray, Nat. Arr. Brit. Pl. 1: 601. 1821. 

The Tall Lepiota 

Agaricus procerus Fries, Syst. Mye. 1: 20. 1821. 
Leucocoprinus procerus Patouillard, Essai Tax. p. 171. 1900. 

Illustration: Reel 21, No. i44. 

GENERAL DiscussiON. This is a beautiful species when growing 
luxuriantly, and one that is certain to attract the attention of every 
collecter. The flat scales of the cap, which are simply the remains 
of the original cuticle that fails to expand with the rest of the pileus, 
are frequently absent in old carpophores and hence their presence 
cannot be considered a reliable character. The long relatively 
slender furfuraceous stipe and white spore deposit are the most re
liable characters for the mycophagist to note. The somewhat 
similar but poisonous L. M olybdites is sometimes confused with L. 
procera, for a comparison see R. 21 , No. 141. L. Molybdites is 
usually found in pastures or fields where it forms fairy rings. L. 
procera is usually found in or along the edges of the forest or in 
rather open woodlots. 

EmBILITY. Generally considered one of the best, a rating I can 
confirm from persona! experience. It is not a meaty species but the 
flavor is excellent. A few ·caps are usually enough for a meal, and 
a collection of buttons the size of the one photographed is a choice 
find indeed. 

HABIT, HABITAT, AND DISTRIBUTION. Single to scattered or widely 
gregarious in thin woods, along the edges of wooded areas or in pas
tures that are not entirely cleared. It occurs during the summer and 
faU throughout the central and eastern United States. I have not 
found it along our west coast and no specimens from that region are 
among Kauffman's collections. His westernmost record was Rush 
City, Minnesota. In the North American Flora Murrill gave Ne
braska as the western edge of its distribution. 

TECHNICAL DESCRIPTION. Pileus (6) 7-20 cm. broad, ovate when 
young, becoming campanulate, convex and finally nearly plane with 
a low obtuse umbo, ·covered at first with a reddish brown or crust
brown cuticle which becomes ruptured to form flattish scales as the 
cap expands, small floccose scales may be found among the large 
flat ones, the surface finally becoming floccose-fibrillose, the whitish 
flesh showing through in places, the cuticle over the umbo scarcely 
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ruptured; flesh thick, soft, white or slightly reddish ; odor and taste 
pleasant; lamellae free, remote, narrowed toward the stipe, broad 
toward the cap margin, white, becoming faintly pinkish and at 
length brownish, edge floccose; stipe 15-40 ·cm. long, 8--12 mm. thick 
at apex, base bulbous, tapering slightly toward the apex, separating 
readily from the pileus, hollow or stuffed with long delicate fibrils, 
concolorous with the pileus or paler, surface furfuraceous or break
ing up into minute scales and allowing the white flesh to show 
through; annulus superior, movable, lower surface scaly and con
colorous with the stipe. 

Spores broadly ellipsoid, 12.5-15 (16) X 7.5-10 p., smooth, white 
in mass, with a thick wall and an obscure apical pore, purple brown 
in iodine; basidia four-spored; pleurocystidia not differentiated; 
cheilocystidia clavate to subcylindric, 20-38 X 5-12 p.; gill trama 
regular or nearly so; pileus trama with the {:Uticle covering the dise 
formed by a compact turf of brown cells 30-70 p. long and 5-10 p. 

in dia., the terminal cell very slightly infl.ated and either tapered to 
a point or mucronate, the surface of the large flat scales of similar 
organization, fibrillose scales on remainder of cap of septate hyphae 
5-15 p. wide with cross walls every 100-150 p., the cells readily 
separable (thus giving rise to the powdery appearance of the cap 
which is sometimes noticeable), clamp conn€ctions present but rare 
(S-20594). 

Lepiota acutesquamosa (Weinm.) Gillet, Les Hyménomycètes p. 60. 
1874. 

The Acutely Squamose Lepiota 

Agaricus acutesquamosus Weinman, Syll. Plant. Nov. 1: 70. 1822. 
Agaricus Friesii Lasch, Linnaea 3: 155. 1828. 
Lepiota Friesii Quélet, Champ. Jura et Vosges 1: 72. 1872. 
Lepiota Friesii var. acutesquamosa Quélet, Champ. Jura et Vosges 1: 72. 

1872. 
Agaricus trichochtoides Krombholz, Abbild. der Schwamme 1: 72. 1831. 
Agaricus aculeatus Vittadini, Fung. Mang. p. 348. 1835. 
Agaricus Mariae Klotzch, Linnaea 7: 196. 1832. 

Illustration: Reel 21, No. 145. 

GENERAL DiscussiON. The carpophores photographed had forked 
gills and hence would be placed in L. Friesii if that species were 
considered distinct. The color of the scales as shown in the photo
graph is near" wood brown " of Ridgway. In these caps the cuticle 
was made up almost entirely of filamentose hyphae. This may be 
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explained in part by the length of time they had stood in the woods. 
The detachable hyphal cells, of course, are the first to be weathered 
away and this causes the scales to be somewhat broken up with the 
result that they are not always as conspicuous as the name implies. 
Lepiota Cortinarius is the most closely related species and one likely 
to be mistaken for L. acutesquamosa. Its gills, however, soon de
velop sordid brownish to yellowish brown stains, and its annulus 
seldom forms. It is usually found under conifers. A number of 
smaller fungi are similar to L. acutesquamosa in their essential 
characters and together form what is known as the Acutesquamosa
group, or as Kauffman recognized it, the section Asperae of Lepiota. 
These species, L. eriophora, L. fusco squamea, L. hispida and others 
are distinguished largely on microscopie characters and a critical 
comparison of them is not within the scope of this discussion. In 
the photograph, the little red cup-fungus in the foreground is Antho
peziza floccosa (Schw.) Kanouse. 

EnmiLITY. Konrad & Maublanc have tested it and found it edible 
but do not recommend it. It has been under sorne suspicion. Meil
vaine, for the United States, reported both L. acutesquamosa and 
L. Friesii as edible and excellent. He tested both. I suggest that 
anyone trying it eat a very small portion the first time. 

HABIT, HABITAT, AND DISTRIBUTION. Usually on rich humus and 
often abundant on black muck in swamps under nettles in southern 
Michigan. It fruits during the summer and fall, and is fairly 
abundant during sorne seasons. Ordinarily, however, it would be 
difficult to get more than half a dozen caps in a day's outing. It 
occurs throughout the central and eastern United States. 

TECHNICAL DEsCRIPTION. Pileus 4.7-8.5 (10) cm. broad, obtuse 
to convex at first, becoming broadly convex to nearly plane, sorne
times with an obtuse umbo, surface dry, at first covered by conspicu
ous cottony fibrillose scales or warts, scales more squarrose on dise 
and toward the margin more appressed, somewhat evanescent and 
at times the dise merely appressed fibrillose in age, the whitish 
ground color usually showing toward the margin, the fibrillose 
cuticle dark avellaneous to rich cinnamon ("wood brown" to "haïr 
brown" or tinged "cinnamon:" to "Sayal brown"), when dried 
usually near "Sayal brown"; flesh thick, 4-10 mm. at dise, taper
ing evenly to margin, firm, white, t aste mild, odor pungent as in L. 
cristata or lacking; lamellae thin, crowded, narrow (4-8 mm.), free, 
sometimes forked, white, edges usually eroded; stipe 6-11 cm. long, 
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8--12 mm. thick at apex, clavate to somewhat bulbous (15-22 mm. 
at base), hollo.w or stuffed with a white silky pith, fl.esh white to 
yellowish ("Marguerite yellow "), surface appressed silky-fibrillose 
or nearly glabrous above the evanescent cottony-fibrillose annulus, 
lower portion more fibrillose and nearly concolorous with the pileus; 
annulus median to superior, fibrillose and often evanescent, the 
margin colored like the fibrils of the cuticle. 

Spores subcylindric, 6.5-9 (11) X 2-3.5 p., hyaline to very pale 
yellowish in iodine; basidia four-spored; pleurocystidia none seen; 
cheilocystidia 20-25 X 7-10 p., clavate, thin-walled and hyaline; gill 
trama parallel; pileus trama with a cuticle composed of short 
cylindric to nearly globose cells which separate readily and are 
intermingled with a mass of filamentous hyphae 2.5-8 p. in dia. and 
more or less radially arranged, the walls brown and smooth or 
slightly roughened, tramai body hyaline and compactly interwoven, 
clamp connections abundant (S-18390). 

Lepiota clypeolaria (Fr.) Quélet, Champ. Jura et Vosges p. 72. 
1872. 

The Shield Lepiota 

Agaricus clypeolarius Fries, Syst. Mye. 1: 21. 1821. 
Lepiota magnispora Murrill, Mycologia 4: 237. 1912. 
Lepiota colubrina S. F. Gray, Nat. Arr. Brit. Pl. 1: 601. 1821. 

Illustration: Reel 21, No. 146. 

GENERAL DiscussiON. This ragged little mushroom bas a charac
teristic appearance, well shown in the photograph, but beyond that 
I shall not attempt to characterize it for the novice. There are a 
number of species likely to be confused with it if one does not have 
access to a microscope. The species itself is quite variable in color, 
and pale yellow carpophores are sometimes found. The fruiting 
bodies photographed represent the form which is very common 
along our Pacifie Coast. 

EnmiLITY. Kauffman listed it as suspected. Ricken and Bresa
dola both state that it is edible. However, L. helvola Bresadola, a 
small species resembling L . clypeolaria in sorne respects·, is known to 
be poisonous. 

HABIT, HABITAT, AND DISTRIBUTION. Single to scattered or gre
garious on humus. Not uncommon und er conifers in the northern 
United States and in the mountains. It fruits during the late sum-



LEP IOTA 439 

mer and fall. It occurs throughout the United States but is fre
quently abundant on the Pacifie Coast. 

TECHNICAL DESCRIPTION. Pileus 2.5- 7 cm. broad, narrowly ovoid 
to obtusely campanulate when young, expanding to broadly cam
panulate or convex, sometimes nearly plane and sometimes with an 
obtuse umbo, in age the margin at times slightly recurved, surface 
dry, cuticle at first appressed fibrillose, soon ruptured to form fibril
lose scales or patches, the scales more widely separated over the 
marginal area than around the dise, dise usually remaining ap
pressed fibrillose, dark chestnut to cinnamon brown over the dise 
and paler, usually ochraceous tawny, toward the margin (" ochrace
ous tawny ", "ochraceous buff" or " pinkish cinnamon "), sorne
times the en tire cap yellowish; flesh white or near the surface pale 
yellowish, thin, odor mild to slightly pungent, taste not distinctive; 
lamellae close, approxima te to the stipe, narrow, (2-4 mm.), two 
tiers of lamellulae, edges even; stipe 4-10.5 cm. long, 2.5--8 mm. 
thick, equal or nearly so, hollow, fragile, appressed silky fibrillose 
above the annulus, below it sheathed with a dense floccose fibrillose 
sheath which soon becomes torn into scales or zones and eventually 
may disappear, white or whitish toward the apex, more or -less sordid 
yellowish brown over the lower portion, or in age sordid yellowish 
over ali. 

Spores white in mass, fusiform, 12.5-18 (20) X 4-5.5 p., yellow
brown to dark brown in iodine; basidia four-spored, 28-36 X 4-14 p., 

hyaline, thin-walled, at times the apices minutely echinulate (as in 
Mycena iodiolens) but usually smooth; gill trama of enlarged some
what interwoven hyphae, subhymenium cellular in section; pileus 
trama with a cuticle of more or less upright hyphae with brown 
nearly smooth walls, the terminal cells with rounded apices and 
flexuoue walls, clamp connections not present at basal septum, the 
cells of an even diameter except near the base (10-12 p.), end cells 
100-250 p. long, arranged in fascicles (and thus forming the scales 
visible on the pileus), trama beneath the cuticle <Jf hyaline inter
woven hyphae 9-12 p. in dia. and furnished with clamp connections 
at the cross walls (G-693). 

Lepiota Bucknalli (Berk. & Br.) Saccardo, Syll. Fung. 5: 50. 1887. 

Bucknall 's Lepiota 

Agaricus (Lepiota) BucknaUi Berkeley & Broome, Ann. & Mag. Nat. Rist. 
v, 7: 124. 1881. 

Illustration: Reel 21, No. 147. 
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GENERAL DiscussiON. This is a rare and beautiful species repre
sentative of the granulose lepiotas. The colors are brightest in the 
expanding buttons and gradually become sordid and duller so that 
in age drab rather than lilac is the dominating color. Note how 
the veil hangs in shreds along t he margin of the cap. It is such 
remnants as these that are frequently difficult to photograph if one 
attempts to take the carpophores indoors. The powder of both cap 
and stipe falls away easily when the fruiting body is distributed. 
In many frui ting bodies of species in this group, rouch of it is re
moved as the caps are pushed up th rough debris. Although beauti
fully colored, this species has a vile odor and it is the latter charse
ter which often enables one to spot old or atypical carpophores in 
the field. 

EDIBILITY. Not known. 

HABIT, H ABITAT, AND DISTRIBUTION . Scattered to gregarious on 
moist humus in conifer and mixed conifer and hardwood forests. In 
the Olympie Mountains of Washington it was in the vicinity of 
western red cedar in a wet springy area. At Rhododendron, Oregon, 
where the photograph was taken, cedar had been present but had 
been eut out. Alder and maple dominated the habitat. The fungus 
is very rare, but occurs throughout the United States. Hesler has 
found it in T ennessee. 

TECHNICAL D ESCRIPTION. Pileus 2.5-4.5 cm. broad, campanulate, 
becoming expanded-umbonate to broadly convex, surface dry and 
granulose over all, the granulose covering lilac to vinaceous-lilac at 
least around the dise ("clark lavender " to " deep dull lavender "), 
becoming duller in aging (" benzo brown " to near" drab " at times) 
and at times sordid grayish with a tinge of vinaceous, the margin 
sometimes pallid, drying pallid to pale yellowish, the margin at firs·t 
fringed with veil remnants; fi esh t hin, white, taste mild, odor very 
strong and resembling that of coal tar ; lamellae crowded, broadest 
near the stipe and tapering to the margin, approximate to the stipe, 
pale yellow ("ivory yellow "); stipe 4-10 cm. long, 2-4 mm. thick, 
equal, hollow, pruinose, with an evanescent pruinose lavender sheath 
which terminates in a powdery evanescent apical zone, often becom
ing more or Jess pallid in age and becoming dark violaceous wit.hin 
at the base. 

Spores white in deposits, 6-7.5 X 2.&-3 p., somewhat bullet-shaped, 
smooth, hyaline in KOH, pale yellow in iodine; basidia four-spored, 
22-25 X 7.8 p. , hyaline in KOH ; pleurocystidia and cheilocystidia 
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not differentiated, gill trama subparallel, hyaline in KOH; pileus 
trama fl.occose and hyaline in KOH; cuticle formed of chains of 
readily separable globose cells, 15-38 p. in dia., thin-walled and 
readily collapsing, the walls lilaceous in water mounts of fresh mate
rial, hyaline in KOH (S-19751). 

Lepiota rufescens (Ber k. & Ber.) Lange, Agaricina D anica 1: 36. 
1935. 

Agaricus granulosus var. rufescens Berkeley & Broome, Ann. & Mag. Nat. 
Rist. V, 7: 124. 1881. 

Lepiota granulosa var. rufescens Saccardo, Syll. Fung. 5: 47. 1887. 

Illustration: Reel 33, No. 227. 

GENERAL DrscussiON. This is a curious fungus because of the 
powdery veil, and is another of those species classified in Lepiota 
but in which the annulus is seldom present because of the powdery 
nature of the veil. It is questionable in my mind whether or not 
this collection is Lepiota petasiformis Murrill. It did not darken 
in drying, but sorne tendency to reddish i·s shown in the photograph 
and pleurocystidia are present in the hymenium-both characters 
of L. rufescens as understood by Lange. 

EDIBILITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. On rich humus in hardwood 
forests during late summer or fall. It is usually scattered to some
what gregarious. Along our west coast it is usually found in stream 
valleys under alder and cottonwood. According to my experience, 
however, it is not common in this region. 

TECHNICAL DESCRIPTION. Pileus 1.5-3.5 cm. broad, conie to 
broadly convex, surface dry and covered by a dense coating of 
mealy pyramidal evanescent scales, evenly powdery or granular in 
age, margin at first appendiculate with pulverulent patches of veil 
tissue, whitish or sordid cream color when fresh, becoming more 
grayish in age and tinged reddish to dull ferruginous; fl.esh whitish, 
slowly rufescent where eut, fairly thick, taste bitterish, odor not dis
tinctive; lamellae broad, close, almost reaching the stipe, white, be
co ming sordid brownish wh en dried; stipe 2-4 cm. long, 1.5--4 mm. 
thick, white, tubular, enlarged somewhat at the base, at first covered 
by a dense sheath of powdery material similar to that on the pileus, 
becoming sordid where handled; annulus merely a zone of pulveru-
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lent tissue, not truly membranous, soon evanescent, whitish or 
sordid cream color. 

Spores 4-4.5 X 2.5 p., very minute, oblong to sub-elliptic, hyaline 
to scarcely yellowish in iodine; basidia four-spored , 18-22 X 5-
5.5 p.; pleurocystidia scattered to rare, 24-33 X 7-11 p., broadly 
fusoid to submucronate, hyaline, content homogenous in KOH; 
cheilocystdia scattered, similar to pleurocystidia or more saccate to 
clava te; veil elements of thin-walled globose cells 20-40 p. in dia. 
and hyaline in KOH (G-670) . 

KEYB 

The pink spored agarics 
A. Spores angular ..... ......... ........... .. ... . Rhodophyllus, p. 446 
A. Spores not angular 

1. Spores longitudinally striate 
a. Stipe eccentric to central, terrestrial fungi . .... Clitopilus, p. 450 
a. Stipe lateral or lacking, not terrestrial ...... . ... ... .. Octojuga 

I. Spores smooth, globose to ellipsoid. · 
a. Volva weil developed, annulus lacking ................ Volvaria 
a. Volva typically absent 

1) . Annulus present .. .. .. .. . ... ... ........ .. ..... Annularia 
1) . Annulus absent 

a). Gills free; cap and stipe readily separa~ble 
Pluteus, p . 442 

a). Gills attached to stipe; pileus and stipe not readily 
separable ....................... . Psathyrella, p. 550 

PL UT EUS Fries 

This genus is easily recognized by the pink spore deposit, the free 
gills, and the central fieshy to subcartilaginous stipe which Jacks 
both annulus and volva. The consistency of the fiesh is typically 
very soft, and the stipe, as in L epiota, is readily separable from the 
pileus. The spores are smooth and mostly globose to subglobose. 
They do not offer much aid in the recognition of species. Pleuro
cystidia may or may not be present. When present they may be 
smooth or have the apices covered with two or more horn-like pro
jections. In sorne species· they are very large, but not abundant, 
and bence difficult to demonstrate. The gill trama is composed of 
large hyphal cells which instead of diverging out from a central 
strand, converge downward toward the midportion of the gill. This 
type of gill trama is called the inverse or convergent type in con-
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trast to the divergent type as found in Hygrophorus and Amanita. 
In addition to the different arrangement, the hyphal <lells themselves 
are also strikingly different by being both very long and very broad. 
The genera Volvaria, Annularia and Pluteus all have this type of 
trama. 

The structure of the cuticle of the pileus is important in the clas
sification of the species into sections. In one group the cuticle is 
formed by the usual narrow (2-5 p.) appressed subgelatinous and 
otherwise undifferentiated hyphae. In another it is' formed by a 
compact palisade of pear-shaped to clavate cells. In the third the 
pileus is covered by more or less appressed very large pilocystidia. 
There is considerable intergradation between the second and the 
third types. Aside from a few common species, the situation in re
gard to th ose occurring in North America is very confused and 
much needs to be done before a satisfactory classification can be 
attained. Murrill (1917b) recognized fifty-seven species for North 
America, thirty-five of which he described as new. His classifica
tion is based on size of carpophore, the color of the pileus, and 
whether its surface is glabrous, fibrillose, or scaly. 

The commonest species, P. cervinus, is the one most likely to at
tract the mycophagist. The majority are relatively small or have 
pilei up to about 5 cm. broad. They fruit during the spring and 
fall during periods of cool wet weather. Farther north or in the 
mountains they may be relatively abundant during the summer 
months. Because of the soft consistency of the fruiting bodies they 
soon decay. The species occur throughout the United States chiefl.y 
on wood in various stages of decay, and are likely to be found on 
water-soaked mossy logs along streams or in other wet places. After 
periods of prolonged precipitation they appear on debris anywhere 
in the woods or forests. 

KEY 

I. Pileus grayish brown to blaclcish; stipe white or tinged grayish; pleuro-
cystidia horned . .... .. .... ... ...... . Pluteus cervinus R. 22, No. 148 

I. Pile1_1s. yellow or smoky tinged over the dise; stipe yellowish to pinkish; 
eyst1dia not horned ... ..... ... . Pluteus flavofuligineus R . 22, No. 149 

Pluteus cervinus (Fr.) Quélet, Champ. Jura et Vosges p. 115. 1872. 

Agaricus Pluteus Fries, Syst. Mye. 1: 199. 1821. (not A. cervinus Fr. 
Syst. Mye. 1: 82. 1821.) 

Illustration: Reel 22, No. 148. 
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GENERAL DiscussiON. This is another of the very corn mon 
agarics which, in its many forms, will return again and again to 
plague the novice, and which can be distinguished for certain even 
by specialists only with a microscope. Although the caps vary from 
white to nearly black, the common forms are more or Jess buffy 
brown to avellaneous. It is never a bright colored fungus. The 
fruiting bodies shown in the photograph are typical of the species 
as it occurs on debris in the woods of southern Michigan. Here it 
is usually single or but two or three on a log. Note the fibril s on 
the stipe. These often darken to grayish in age and become even 
more appressed. Sometimes the stipe is perfectly glabrous. Al
though P. cervinus is characterized by having horned cystidia, it is 
not the only Pluteus with this feature. P. umbrosus, usually found 
on decaying conifer wood, bas the gills margined with clark brown 
by the colored cheilocystidia. However, sorne irwestigators consider 
it only a variety of P. cervinus. P. salicinus is stained smoky olive 
at the base of the stipe in the form Kauffman (1918) described. It 
grows on willows and the typical form is said to have bluish tints 
on the pileus. I have not seen it. Both P. umbrosus and P. salicinus 
have horned cystidia. 

EnrniLITY. Edible. Kauffman states that the disagreeable odor 
and taste disappear on cooking. When one is collecting it for the 
table, he should look for it on old sawdust piles in shaded places. 

HABIT, HABITAT, AND DISTRIBUTION. It is cosmopolitan and likely 
to appear anywhere if moisture and temperature conditions are right 
and a favorable substratum is available. It prefers moist warm 
but not hot weather, and is most abundant in the northern and 
central United States in the spring and fall. On the Pacifie Coast 
it is likely to, be found whenever temperature and moisture condi
tions are favorable during any season of the year. It reaches its 
most luxuriant development on old sawdust piles in shaded places. 
Ordinarily it occurs on decaying logs, stumps and branches· of 
either conifers or hardwoods, but is most abundant on the latter . 

TECHNICAL DESCRIPTION. Pileus 3-8 (12) cm. broad, obtuse 
when young and soon becoming broadly campanulate, expanding to 
plane or r emaining umbonate, surfa ce glabrous to somewhat fibril
lose or at times slightly furfuraceous, surface often uneven or 
wrinkled at first but becoming even in age, soft (like kid) to the 
touch and when wet slightly tacky but never truly viscid from a 
separable gelatinous pellicle, color variable, often blackish to dark 
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drab at first and gradually becoming more or less buffy brown to 
avellaneous in age, sometimes more or less avellaneous from the 
start, dise often dar ker and margin pal er; flesh moderately thick 
and relatively soft, white, odor and taste not distinctive; lamellae 
close, free, broad, rounded at inner extremity, white to pallid but 
saon flesh colored (pinkish) from spores; stipe 5-10 cm. long, 6-10 
mm. thick, firm, solid, glabrous or obscurely fibrillose, unpolished, 
pallid (whitish) or tinged with the color of the cap, base slightly 
mycelioid. 

Spores ellipsoid, pinkish in mass, smooth, nearly hyaline under 
the microscope, 5.5-7 X 4.5 p.; basidia four-spored, 22-26 X 6-7 p., 

often broadest in the midportion (base and apices obtuse, however) ; 
pleurocystidia abundant, 54-66 X 10-13 p., broadly fusoid to sub
clavate, apical region narrowed slightly and evenly, the walls 
slightly thickened, apex studded with 2-5 short hornlike projections, 
cheilocystidia narrowly clavate, 38--52 X 7-9 p., smooth, thin-walled 
(sorne similar to pleurocystidia also present) ; gill trama composed 
of large convergent hyphal cells; pileus trama floccose beneath a 
poorly organized gelatinous pellicle of radially arranged cells 3-4 p. 

in dia. (S-18403). 

Pluteus flavofuligineus Atkinson, Journ. Mye. 8: 117. 1902. 

Illustration: R eel 22, No. 149. 

GENERAL DrscussiON. The photograph was taken on Mt. Scott, 
Portland, Oregon. The sordid brownish dise of the pileus and the 
bright yellowish margin are the important colors to note. When 
young the entire cap is very dark sordid brown with an olivaceous 
cast, but yellow becomes more prominent later. The gills are white 
at first and in the one cap shown have not assumed the character
istic pinkish tint typical of the mature gills in species belonging to 
this genus. The surface of the pileus is furfuraceous because of the 
long not entirely a.ppressed pilocystidia. I have found the color 
of the stipe to be quite variable in Oregon collections. In Smith 
no. 19424, from Rhododendron, there was only a slight tinge of 
yellow toward the base and in old carpophores ·a strong pinkish tint 
was present throughout. In the material from Mt. Scott, the yellow 
was dominant. In Michigan collections I found the stipe white but 
becoming pinkish. P. flavofuligineus is apparently very closely re
lated to P. leoninus, but the latter is said to have a glabrous pileus. 

EmBILITY. Not known. 
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HABIT, HABITAT, AND DISTRIBUTION. Single on very decayed 
sticks and wood of hardwood trees. It is known from New York, 
Tennessee, Michigan, and Oregon, but apparently is very rare. It 
fruits both during the early summer and fall seasons. 

TECHNICAL DESCRIPTION. Pileus (2.5) 3-7 cm. broad, when 
young ovoid to convex, expanding to broadly umbonate or broadly 
convex, surface moist but appearing more or less granulose to fur
furaceous, margin even or only indistinctly striate, dise even to 
wrinkled or rugulose, color variable, "mummy brown " (nearly 
black) or with an olive cast, the margin yellowish, gradually chang
ing to sorne shade of yellow, pale lemon-yellow to ocher-yellow on 
margin and dise tinged umber or smoky (" antimony yellow " to 
"yellow-ocher" on margin, central portion" raw sienna ","antique 
brown" or the rugose portions "raw umber "); flesh thin, pallid, 
odor none, taste not distinctive; lamellae free, rounded next to the 
stipe, 3-5 mm. broad, close, pallid yellowish buff to almost white but 
soon tinged pink from the spores, edges even or slightly fimbriate; 
stipe 4-8 cm. long, 4-6 mm. thick at apex, equal or very slightly 
and evenly enlarged downward, glabrous, solid, pallid to pinkish 
within, surface at first pinkish but gradually becoming yellowish 
and finally more or less concolorous with the margin of the pileus. 

Spores 6-7 X 5-6 p., flesh co lor in deposits, subglobose, smooth; 
basidia 22-24 X 7-8 p., four-spored, projecting one half their length 
when sporulating; pleurocystidia fairly abundant, 58-86 X 12-23 p., 

broadly fusoid-ventricose with obtuse apices; cheilocystidia similar 
but smaller; gill trama. of large convergent hyphae, subhymenium 
cellular, the cells 15 p. in dia.; pileus trama with a surface covering 
of large (100-200 X 20-30 p.), fusoid-pointed, nonseptate pilocys
tidia with yellow to smoky yellow contents; tramai body of inter
woven hyphae (G-565). 

RHODOPHYLLUS Quélet 

This genus includes the genera Entoloma, Clitopilus (those with 
angular spores) , Leptonia, N olanea, Eccilia and the angular spored 
species of Claudopus of the Friesian classification. The group is 
thus characteriz·ed primarily by the fiesh-colored angular spores and 
Jack of both annulus and volva. Such characters as whether the 
gills are sinuate, adnate or decurrent, whether the stipe is fleshy or 
cartilaginous, and whether or not the margin of the cap is straight 
or incurved at first, are of no value at the generic level. All who 
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have attempted to use the Friesian system, which was based on a 
parallelism with the white spored species, were impressed by the 
difficulties of arranging these pink spored fungi into genera. In fact 
the critical investigator was usually forced to study ail the species 
of severa! genera in order to properly identify . a given collection. 
Grouping them ail together accomplishes the desirable purpose of 
placing the species where they can be readily located and allows a 
better expression of their relationships than could ever be reached 
in a system where those belonging in single stirps had to be classified 
in two or more genera. 

The species of Rhodophyllus offer a very difficult study from the 
standpoint of the specialist to say nothing of the novice. The 
microscopie characters are not very distinctive, and as far as the 
spores are ·concerned, are a bit difficult to describe. The classifica
tion worked out by Romagnesi (1937) is a step in the right direc
tion, but no account of the North American species based on his 
system is available. He has used the symmetry of the spores in ad
dition to the stature of the fruiting body and the nature of the cuticle 
of the pileus. The genus is both large and natural, i.e., it contains 
obviously closely related species. In fact it is the long series of very 
closely related species and the intergradations which occur between 
them which makes units at the species level so difficult to recognize. 
About two hundred species are recorded for North America, but 
this number might be reduced somewhat by a critical study. The 
important publications to consult are Kauffman (1918) , Peck's 
articles scattered in the reports of the New York State Museum, and 
Murrill (1917a). In these publications the genera are given in ac
cordance with the Friesian classification with a few exceptions as 
to names. 

The species of Rhodophyllus are mostly terrestrial fungi found on 
humus, in or along the edges of bogs, upland woods of either conifers 
or hardwoods, and occasionally on decaying wood. They are identi
fied by spore size and shape, presence or absence of cystidia (though 
relatively few have pleurocystidia), stature, color of pileus and 
stipe, and any odd characters such as a peculiar odor or taste. 
There are a number of large fleshy rather attractive species, but 
mycophagists are warned against this entire group since a number 
of poisonous species are known and are difficult to recognize. 

The name Rhodophyllus is not valid according to the Interna
tional Rules, but it is being proposed for conservation. It has al
ready been adopted by most of the active workers in Europe, and 
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was used by the late Jakob E. Lange in his well known Flora 
Agaricina Danica. There is much to be gained by adopting it. I 
am using it here in the hope that it will be validated. 

KEY 

I. Stipe about 1 cm. thick; pileus grayish, subviscid to lubricous, not truly 
hygrophanous . .. . . . .. ......... . Rhodophyllus lividus R. 22, No. 150 

I. Stipe slender (1-3 mm.); cap deep blue; gills not margined 
Rhodophyllus coelestinus var. violaceus R. 22, No. 151 

Rhodophyllus lividus (Fr.) Quélet, Enchir. Fung. 57. 1886. 

The Livid Rhodophyllus 

Agaricus lividus Fries, Epier. Syst. Mye. p. 143. 1838. 
Entoloma lividum Quélet, Champ. Jura et Vosges, p. 116. 1872. 
Hyporhodius lividus Schroeter, in Cohen, Krypt. Fl. Schles. 3: 617. 1889. 

Illustration: Reel 22, No. 150. 

GENERAL DiscussiON. The larger species of Rhodophyllus, in
cluding R. lividus, intergrade to such an extent that the novice can
nat hope to identify them accurately from the present literature. 
Since R. lividus is poisonous it has been selected to illustrate the 
group in order to give the user of this work sorne idea of the type 
of fungus to be avoided. The colon> should be slightly grayer than 
as rendered in the reproduction, but one will find a lot of variation 
in this character in the fi eld . Note the pinkish cast to the gills. 
One danger the novice should be on guard against is mistaking 
young carpophores of a Rhodophyllus for a species of Tricholoma. 
This is one reason why it is dangerous to collect Tricholoma for the 
table. The best combination of characters I have found for recog
nizing R . lividus is the farin aceous odor and taste, the lubricous to 
subviscid pileus, the livid to sordid yellowish brown color of the cap, 
and the fact that the latter !oses moisture very slowly and does not 
appear to be typically hygrophanous. 

EmBILITY. Poisonous. No pink-spored agaric of this general ap
pearance should be collected for the table. 

HABIT, H ABITAT, AND DISTRIDUTION. Scattered to gregarious 
under hardwoods and conifers. lt is widely distributed in the 
United States. The picture was taken under scrub oak near Ann 
Arbor, but 1 have also collected it in California under redwood. It 
fruits during the summer and fall, and is common during wet ses
sons. 
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TECHNICAL DESCRIPTION. Pileus 7-10 (15) cm. broad, obtuse 
when young and expanding to pl!iine or with an obtuse umbe, the 
margin inrolled at first but eventually spreading, surface glabrous, 
slightly canescent at first, soon subviscid to lubricous, not typically 
hygrophanous (fading very slowly), pellicle separable only in 
shreds, margin striatulate at times, color dull sordid brown to gray
ish (" bister" to "rouff brown", gradually paler and at times near 
avellaneous when faded) ; flesh rather cartilaginous near cuticle and 
bister, white in main portion, thick near stipe, tapered abruptly 
away from the umbo, odor and taste strongly farinaceous; lamellae 
broad, close to subdistant, sinuate, pallid grayish when young, pale 
flesh color at maturity, the edges sometimes eroded; stipe (4) 6-12 
cm. long, 1-2.5 (4) cm. thick at apex, equal or either the base or 
apex slightly enlarged, hollow, surface pale grayish (concolorous 
with the young gills at first) , sparsely fibrillose to subscaly at !east 
near apex. 

Spores pinkish in mass, angular, 7-10 X 7-9 p., circular to sub
circular in outline, with a distinct api cul us; basidia large, 38-52 X 
10-12 p., four-spored, hyaline in KOH, with many oil droplets; 
pleurocystidia none seen; cheilocystidia fairly abundant, cylindric 
to clavate or narrowly fusoid-ventricose with obtuse apices, 42-64 X 
7-10 (12) p. , scarcely colored when revived in KOH; gill trama 
hyaline, of parallel hyphae; pileus trama floccose beneath a distinct 
subgelatinous pellicle of hyphae 5-7 p. in dia. and with sordid brown 
contents (S-18448). 

Rhodophyllus coelestinus var. violaceus (Kauff.) comb. nov. 

Nolanea coelestina var. violacea Kauffman, Mich. Acad. Sei. Rep. 10: 67. 
1908. 

Illustration: Reel 22, No. 151. 

GENERAL DIScussiON. This is not exactly a habitat photograph 
but when only one fruiting body is found, one is forced to com
promise. Needless to say, the beautiful blue coloris the outstanding 
character of the variety. The conie pileus is also imp0:rtant, how
ever. The gills were immatme and consequently pale. When ma
ture they become pinkish from the spores. There are a fairly large 
number of blue or bluish black pink-spored agarics, but the major
ity of them have broadly convex to somewhat depressed pilei or can 
be recognized by their much more robust stature. The collection 
reported from Nova Scotia by Smith and Wehmeyer as N. coelestina 
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is the above variety. The differences between the typical variety 
and var. violaceus need further study. If Lange's account of the 
typical variety in the Flora Agaricina Danica is correct, Kauffman's 
should be given the rank of a species. 

EniBILITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Usually single on rich 
humus in woods, rare. Known from Nova Scotia, Michigan, and 
Oregon. 

TECHNICAL DESCRIPTION. Pileus 8-12 (15) mm. broad, conie 
when young, the margin bent in slightly toward the stipe, expanding 
to conic-campanulate, surface dry to moist and innately silky
fibrillose when viewed under a lens, margin even, color evenly dark 
blue "deep slate blue", scarcely fading; :flesh thin, fragile, pallid, 
odor and taste mild; lamellae adnexed, close to subdistant, narrow 
to moderately broad, white, finally becoming pale pink, not reaching 
the margin of the pileus, edges even; stipe 3--6 cm. long, 1-1.5 mm. 
thick at apex, equal or slightly enlarged downward, pruinose at apex, 
otherwise glabrous and concolorous with pileus or darker, base with 
a cottony mycelium. 

Spores 9-11 X 6--7.5 p., angular-tuberculate, elliptic in outline, 
pinkish in mass; basidia four-spored; pleurocystidia and cheilo
cystidia none differentiated; gill trama homogeneous and parallel; 
pileus trama homogeneous, cuticle not clearly differentiated, clamp 
connections not seen (G--566). 

CLITOPILUS (Fr.) Quélet 

The diagnostic characters of this genus are the pinkish color of 
the spore deposit, fieshy and often eccentric stipe, decurrent gills, 
longitudinally furrowed spores, and terrestrial habit. Neither an
nulus nor volva is present. 

As far as is known the genus is represented in North America by 
only two species, C. orcdla and C. prunulus. In the Friesian classi
fication fungi with three distinct types of spores were included in 
this genus. However, much is to be gained by redistributing the 
species into more than one genus. It now appears to be generally 
agreed that the angular-spored species should be placed in Rhodo
phyllus, and the non-angular spored species in Rhodopaxillus if that 
group is recognized as a genus. 

From a nomenclatorial standpoint sorne comment in regard to the 
use of the name Clitopilus is pertinent. Fayod established the name 
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Hexajuga for the species here placed in Clitopilus, but the latter has 
priority (1872 as compared to 1889) over Fayod's name. However, 
S. F. Gray assigned the one species illustrated here to Pleuropus in 
1821. As S. F. Gray used the name Pleuropus, however, all the spe
cies included in it, including C. orcellus, were listed as lignicolous. 
Fries placed C. orcella among the species of the tribe Pleurotus in 
volume one of Systema Mycologicum, and listed it as on trunks of 
trees. In the Epicrisis' however, he listed it as " In silvis ... gre
garius " and A. orcellus since then has always been regarded as a 
terrestria1 fungus. Just how the fungus changed its habitat is not 
clear to me, but in view of this situation I question whether it is 
advisable to change weil established usage to the extent required 
here. Since Gray's genus clearly included fungi of the Pleurotus
Panus type, Singer and Smith have proposed that that concept be 
maintained and that the Congress conserve Panus against Pleuropus. 

Clitopilus orcella (Fr.) Quélet, Champ. Jura et Vosges p. 120. 1872. 

The Sweet-bread Mushroom 

Agaricus orcellus Fries, Syst. Mye. 1: 180. 1821. 
Pleuropus orcellus S. F. Gray, Nat. Arr. Brit. Pl. 1: 615. 1821. 
Hexajuga orcella Fayod, Ann. Sei. Nat. Sér. 7, 9: 389. 1889. 
Pleuropus obesus Murrill, North Am. Flora 10: 105. 1917. 

Illustration: Reel 22, No. 152. 

GENERAL DiscussiON. This is a rather unattractive species un
Jess one happens to come upon it just as the buttons begin to ex
pand. The three carpophores shawn in the foreground in our 
photograph are immature. An old one is shawn turned up in the 
background. The close and decurrent gills, the dull whitish color, 
slightly viscid cap, and the frequently eccentric stipe are its out
standing field characters. The most closely related species, C. 
prunulus, is not viscid and at Ieast in Michigan is usually a rather 
dark gray. The taste in bath is strongly farinaceous. If one has 
access to a microscope the longitudinally grooved spores distinguish 
bath from any other gill fungus with which they might possibly be 
confused. If the spores cannat be examined the task is more diffi
cult. Rhodophyllus abortivus, the species most likely to be con
fused with either C. orcella or C. prunulus, has gray gills at first 
and aborted masses of fungus tissue are usually found around the 
well-formed carpophores. One of the peculiar features of C. 
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orcella, which is evident if the fungus is fruiting abundantly, is the 
manner in which the cap becomes lobed or sinuate or very irregular 
in outline, and often severa! caps become fused together. Occasional 
or scattered carpophores, however, may remain well formed. Sorne 
authors consider C. orcella a synonym of C. prunulus. 

EDIBILITY. Both this and C. prunulus are considered very good. 
The strong farinaceous taste disappears with cooking. 

HABIT, HABITAT, AND DISTRIBUTION. Single to scattered or gre
garious in thin woods or grassy areas with scattered trees. Often 
abundant in the scrub oak forests of southern Michigan. It is 
particularly abundant in the Waterloo Recreation Area between 
Jackson and Ann Arbor, Michigan, during wet years, and fruits 
from July to September. If C. prunulus and C. orcella are regarded 
as belonging in a single species, the fungus is widely distributed 
in the central and eastern states. 

TECHNICAL DESCRIPTION. Pileus 3-8 cm. broad, convex when 
young, the margin involute, soon expanding to plane or the dise be
coming shallowly depressed, often irregular in outline or severa! 
pilei confluent, surface soft and unpolished, somewhat sticky to the 
touch but not possessing a separable gelatinous pellicle, at times 
somewhat glutinous when wet, opaque, color white to whitish or 
becoming slightly yellowish in age; fl.esh thick, very soft, whitish, 
unchanging, odor and taste strongly farinaceous; lamellae deeply 
decurrent, narrow, close, white but soon dull vinaceous from the 
spores; stipe central to slightly eccentric, 2-6 cm. long, 4-12 mm. 
thick, more or less equal, solid but soft and fragile, surface white 
and somewhat fl.occose-fibrillose or in age silky. 

Spores vinaceous in mass, 7-9 X 5-6 p., subventricose and with 
5-7 longitudinal grooves or striations; basidia 32-36 X 9-10 p., four
spored; pleurocystidia and cheilocystidia none; gill trama some
what interwoven; pi! eus trama homogeneous, a few undifferentiated 
hyphal tips 5-7 p. in diameter projecting from the surface 
(S-18436) . 

KEY c 
The ocher-brown spored agarics 

A. Partial veil cobweb-like; spores typically with a slightly wrinkled to 
warty exospore and never truncate; typically terrestrial fungi 

Cortinarius, p . 477 
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A. Not with aJbove combination of characters 
I. Cuticle of pileus in the form of a viscid pellicle or radially arranged 

to interwoven filamentous hyphae typically 1.5-5 tJ. in diameter. 
a. Stipe typically fleshy, about 4-20 (30) mm. in diameter. 

1). Typically terrestrial fungi. 
a). Annulus membranous; rudimentary universal veil often 

evident ............................ . Rozites, p. 468 
a). Annulus not membranous but a fibrillose zone may be 

present. 
(1). Pileus viscid ............. .. .. . Hebeloma, p. 472 
(1). Pileus typically dry and fibrillose . . Inocybe, p. 487 

1) . Typically lignicolous 
a). Annulus present or stipe conspicuously scaly or both 

(1). Spores rough, not truncate .. . . Gymnopilus, p. 470 
(1). Spores smooth, not truncate .. { Pholiota, p. 493 

Flammula, p. 501 
(1). Spores truncate ... . ..... . Kuehneromyces, p. 500 

a). Annulus lacking and scales if present on stipe easily 
obliterated 
{1). Spores rough . ............. . Gymnopilus, p. 470 
(1). Spores smooth .... .. ... ...... . Flammula, p. 501 

a. Stipe typically cartilaginous or slender and fragile. 
1). Spores very pale, thin-walled (membrane simple); gills 

typically subdecurrent to decurrent and pale to bright cin-
namon ........ ............ .. ...... .... . Tubaria, p. 453 

1). Spores typically thick-walled and yellowish brown; gills 
typically adnate or notched. 
a). Margin of pileus straight at first ..... . Galerina, p. 456 
a). Margin of pileus incurved to inrolled at first 

Naucoria, p . 458 
I. Cuticle of pileus formed by a paJ.isade of pear-shaped cells, or if cells 

irregularly arranged vesiculose and nearly isodiametric (section 
young pilei if in doubt since the cells of old caps may be collapsed); 
spores typically truncate. 
a. Pileus plicate-striate; paraphyses coprinoid ... . Bolbitius, p. 464 
a. Not with above combination of characters. 

1). Margin of cap incurved at first and spore deposit typically 
dull earthy brown to deep rusty brown .......... Agrocybe 

1). Margin of cap straight at first and spore deposit yellowish 
brown to rusty brown .. ... ... .... ... . . . Conocybe, p. 462 

TUBARIA W. G . Smith 

The members of this genus have pale yellow to ochraceous brown 
spore deposits, central usually relatively thin but not truly car
tilaginous stipes, decurrent gills, and no annulus or volva. Formerly 
the genus was thought to parallel Omphalia in the white spored 
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group and Eccilia among those with vinaceous spores, but there is 
no close relationship to these fungi. 

Romagnesi (1940), who has published an account of sorne of the 
European species, described the genus as follows : Pileus more or less 
hygrophanous, often depressed at the center, never mammillate, red
dish brown, tawny or creamy-ochraceous, becoming pale when faded, 
the margin slightly incurved at fi.rst. Veil silky-cortiniform and 
white, sometimes fugacious but often also more or less spotting the 
cap and stipe with white fl.ecks which at times may be abundant. 
Stipe confluent, somewhat fl.eshy. Lamellae adlnate or adnate
decurrent, linear to triangular, tawny, reddish brown, or yellow. 
Spores ochraceous or bright rust-color in deposits, oboval, ellipsoid 
or subcylindric in shape, strongly guttulate, with a simple mem
brane, very pale when viewed under the microscope or in sorne 
scarcely colored, absorbing certain stains such as Cotton blue C-4-B 
very readily. Cheilocystidia always present, varying from short 
and clavate to cylindric or fl.exuous and subcapitate. Cuticle of 
hyphae variable in size and more or less incrusted and not differen
tiated appreciably from the fl.esh, clamp connections present. Gill 
trama filamentous, somewhat interwoven to regular, often colored 
as viewed under a microscope. Terrestrial or lignicolous. 

Romagnesi recognized and described six species. Murrill recog
nized fourteen in North America, but these need to be restudied 
and more emphasis given to microscopie characters. The genus 
will not attract the mycophagist. A typical species has been illus
trated. 

Tubaria pellucida (Fr.) Gillet, Les Hyménomycètes, p. 539, 1878. 

Agaricus pellucidus Fries, Syst. Mye. 1: 156. 1821. 
Hylophila pellucida Quélet, Enchir. Fung. p. 103. 1886. 
Naucoria peUucida Ricken, Blatterpilze Deutsch!. p. 221. 1912. 

Illustration : Reel 22, No. 153. 

GENERAL DrscussiON. The name T. peUucida has been used for 
this fungus in accordance with the concept set forth by Romagnesi. 
The Michigan collections I (1936) reported under this name should 
be classified as Tubaria furfuracea . According to Romagnesi, T. 
furfuracea is distinguished from T. pellucida by its larger spores, 
(7.5) 8-9 (10) X 4.5-5 p. as compared to (6) 6.5-7.5 (8.5) X (3.7) 
4.2-5 p., and cheilocystidia (35) 50-75 X 5-10 p. as compared to 
22-45 X 4.5-8 (10-12) p.. There is a great variation in the size of 
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the carpophores and not infrequently one will find specimens like 
those photographed but with the spores and cheilocystidia. of T. 
furfuracea. The photograph shows· the typical appearance of the 
members of this genus. They are mostly unattractive fungi and of 
fragile consistency. 

EDIBILITY. Probably harmless. One would scarcely think of 
collecting these for the table. 

HABIT, HABITAT, AND DISTRIBUTION. Probably throughout the 
temperate portion of North America, but never common in the sense 
that large numbers of fruiting bodies are found. We have found it 
both during the spring and fall seasons. It is· to be sought for in 
wet areas such as partly dried up spring-holes, around the edges of 
woodland pools and in wet spots in pastures and open woods, often 
in brushy places. 

TECHNICAL DESCRIPTION. Pileus 8-15 mm. broad, convex to ob
tuse with the margin only slightly incurved at first , expanding to 
broadly convex or nearly plane, surface moist and hygrophanous, at 
first more or less covered with pallid buff fibrillose fl.ecks or patches 
of fibrils from the remains of t he partial veil, the fl.ecks at times in 
concentric rows over the marginal area, glabrescent over the dise 
first, when moist dull cinnamon ("Sayal brown"), fading to cinna
mon-buff; fl.esh thin, fragile, pale cinnamon, odor and taste not 
distinctive; lamellae distant to subdistant, 2 tiers of lamellulae, 
arcuate-adnate but becoming triangular-decurrent, pallid cinnamon
buff young, concolorous with moist pileus at maturity, edges even 
or eroded; stipe 1-2 cm. long, 1.5-2.5 mm. thick, equal, hollow, 
fragile, with scattered minute fibrillose fl.ecks from the veil up to the 
evanescent annular zone, apex somewhat silky; veil pallid buff to 
whitish, fibrillose. 

Spores 5.5-7 (8) X 4-5 p., ovoid to ventricose and slightly tapered 
to apex, very pale cinnamon under the microscope, appearing smooth 
under ordinary magnifications; basidia four-spored, 22-26 X 5-6 p.; 

pleurocystidia none; cheilocystidia sace a te to clava te, short, 2&-34 
X (5) 9-15 p.; gill trama not reviving well but appearing to be 
homogeneous and interwoven, the cells enlarged (10-15 p. in dia.), 
and with pale cinnamon walls in KOH; pileus trama with a cuticle 
of radially arranged cells, the latter tapered to a rounded or sub
acute apex and 20-46 X 10-18 p., the remaining cells 10-15 p. in dia., 
ail with an incrusted cinnamon colored pigment on the walls, clamp 
connections present {G-568). 
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GALERINA Earle, emended Kühner 

In this genus the spore deposit is yellowish, the margin of the 
pileus appressed against the stipe in button stages, the stipe slender 
and cartilaginous, and the cuticle of the pileus composed of narrow, 
appressed, filamentose hyphae. The spores lack a typical lens
shaped pore. 

The species are all rather small, like the one illustrated, and are 
seldom found in large numbers. They are lignicolous or terrestrial 
and are sometimes relatively abundant along the edges of woodland 
pools which are drying up. They are also frequent on the masses in 
sphagnum bogs, and are relatively common on moss-covered logs. 
Sorne are characterized by the presence of a veil which may or may 
not leave an annular zone of fibrils on the stipe. The gills are 
adnate to notched but not truly decurrent. The spores and cystidia 
are important characters in the recognition of species. 

Since these fungi are of no value as esculents, only the more 
curious collectors are likely to be tempted to identify them. They 
fruit during the spring, summer or fall. Atkinson (1918) published 
the best account to date on the American species, but it is not 
readily available. It embraces both Conocybe and Galerina under 
the name Galerula. There is no treatment of the species of Galerina 
which satisfactorily describes all the North American representa
tives. Murrill's account of Galerula in the North American Flora 
and Kauffman's of Galera in the Agaricaceae of Michigan are the 
most readily available treatments. Kühner (1935) should be used 
by any who wish to critically study the group. 

Galerina rubiginosa (Fr.) Kühner, Encyc. Mye. 7: 200. 1935. 

Agaricus rubiginosus Fries, Epier. Syst. Mye. p. 206. 1838. 
Galera rubiginosa Gillet, Les Hyménomycètes p. 552. 1878. 
Galera hypnorum var. rubiginosa Quélet, Fl. Mye. Fr. p. 475. 1888. 

Illustration: Reel 22, No. 154. 

GENERAL DiscussiON. The important point brought out by the 
photograph is the difference in the color of the stipe in young and 
old carpophores. Compare the one on the extreme left with the one 
on the extreme right. There are a number of species with the pale 
ochraceous, conspicuously striate pilei so that character even though 
prominent cannat be relied upon to distinguish the species. In 
Galerina as in Conocybe, species are distinguished largely on their 
microscopie characters. Consequently the novice need not try to 
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name every collection he finds. Like many agarics, G. rubiginosa 
bas been known under more than one name. I have adopted the 
concept of Kühner, cited above. In North America, the name 
Galera hypnorum bas been used for it previously. 

EDIBILITY. Of no value as an esculent. I do not know that its 
edibility bas been established. 

HABIT, HABITAT, AND D ISTRIBUTION. Not rare on beds of moss or 
on massy logs, scattered to gregarious during the summer and fall, 
but never in large numbers. It is generally found in conifer regions. 
During dry seasons one is likely to find single carpophores in wet 
deeply shaded massy spots in the otherwise dry forest. 

TECHNICAL DESCRIPTION. Pileus (5) 10-25 (30) mm. broad, 
obtusely conie to convex, becoming broadly campanulate to ex
panded-umbonate or nearly plane, often with a broad prominent 
umbo and recurved margin, surface moist and hygrophanous, with 
broad dark translucent striations extending almost to the center, 
opaque when faded but then occasionally somewhat sulcate, when 
moist pale to dark honey color over dise and striations, paler yellow
ish along the margin between the striations ("ochraceous tawny" 
more or less over the dise), fading to paler yellow ("warm buff") ; 
flesh thin and fragile, pale tawny to yellowish, odor and taste mild; 
lamellae close or appearing subdistant in fully expanded caps, 10-
15 reach the stipe, 1-2 tiers of lamellulae, broad (5-8) mm., broadly 
adnate, at times somewhat ventricose, pallid tawny when young, 
concolorous with pileus in age; stipe 3-6 .(12) cm. ·long, 1.5-2 mm. 
thick, equal, strict or flexuous, fragile, tubular, pale yellowish to 
tawny at first and minutely pubescent from projecting caulocystidia, 
darkening ta chestnut brown at least throughout the lower portion 
in age, when dried dull reddish to tawny-brown with a yellowish 
apex. 

Spores 9-11 X 5-6.5 p., somewhat almond-shaped, exospore 
wrinkled, pale ochraceous tawny under microscope; basidia two
spored, 20-24 X 7-8 p., subcylindric to only slightly enlarged a hove 
a broad base; pleurocystidia and cheilocystidia abundant to 
scattered, 56-74 X 10-16 p., fusoid-ventricose, pedicel slender (3-5 p. 
at base), the ventricose portion more or less gradually enlarged and 
then tapered to an acute to subacute apex, walls of neck often 
flexuous, hyaline; gill trama subregular to interwoven, the hyphae 
becoming greatly enlarged in age and with yellowish walls; pileus 
trama homogeneous, the pellicle scarcely differentiated (G-570). 



458 MUSHROOMS IN THEIR NATURAL HABITATS 

NAUCORIA (Fries) Quélet 

In the Friesian system this genus was defined as containing gill 
fungi with rusty to ocher brown spore deposits, cartilaginous to sub
cartilaginous stipes, attached but not decurrent gills, and with the 
pileus having an incurved margin when young. It was supposed 
to parallel Collybia in the white spored series. As thus defined it 
contained a large number of various types of gill fungi, sorne of 
which closely approach those referred to Galera and Tubaria on the 
one band and Flammula on the other. The specialist and the be
ginner alike find it difficult to decide whether or not the stipe is car
tilaginous in many of the species. It is thus not surprising to find 
that many attempts have been made to arrive at a better arrange
ment for these fungi, and that the genus bas been variously divided. 
As yet, however, there is no critical or comprehensive treatment of 
the North American species either for the genus in the broad 
Friesian sense or for any of the segregates. I am fully in accord 
with the position taken by a number of investigators in regard to 
the division of the genus into a number of smaller genera. I reserve 
the name Naucoria for the species closely related to N. centuncula, 
which is here considered the nomenclatorial type of the genus. A 
number of the species placed in N aucoria by other investigators 
unquestionably belong in such genera as Agrocybe, Gymnopilus, or 
Galerina (for instance G. triscopoda) . Alnicola, Macrocystidia, 
Phaeocollybia, and Phaeomarasmius also probably deserve to be 
recognized as genera. Although I have accumulated data on these 
fungi for years, I am not yet prepared to discuss critically the rela
tionships of the North American species. 

Naucoria in the broad sense is a fairly large genus. Murrill 
(1917c) recognized sixty five species in the North American Flora. 
The characters by which the segregates of the genus are recognized 
and by which the species may also be distinguished, are both macro
scopic and microscopie, but, contrary to the situation as found in 
Mycena, here it appears advisable to use certain combinations at 
the generic rather than subgeneric level. When studying these fungi 
particular attention should be given to the spore characters such as 
color, sha p e, m arkings, and t h e presence or absence of an apical 
hyaline pore. The cheilocystidia, the cuticle of the pileus, pleuro
cystidia and general aspect of the carpophores including such char
acters as color, taste, etc. should be carefully noted. As in both 
Mycena and Marasmius, the structure of the cuticle of the pileus il' 
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very important. The species are as variable in their habitat and 
time of fruiting as those of Marasmius and are to be found through
out the United States and Canada. However, they are of no im
portance to the mycophagist. 

KEY 

A. Stipe 1-2.5 mm. thick; pileus olivaceous brown 
N. centuncula R. 25, No. 173 

A. Stipe 1.5-3.5 cm. thick; pileus cinnamon to clark reddish brown 
N. Kauffmanii R. 23, No. 155 

Naucoria Kauffmanii Smith, Mycologia 29: 52. 1937. 

PhaeocoUybia Kauffmanii Singer, Rev. Mycologie 5: 11. 1940. 

Illustration: Reel 23, No. 155. 

GENERAL DiscussiON. This species is typical of Phaeocollybia 
Heim and ~s perhaps the largest in the genus. Naucoria lugubris is 
very similar to it but is distinguished by smaller spores and the 
change to ferruginous of the bruised stipe and gills. N. festiva is a 
more slender fungus with a dark olive cap. The caps of N. Kauff
manii often barely project above the soi!, although at times they 
may be 10-15 cm. above ground. I have never been able to exca
vate successfully to determine the point of origin of the pseudo
rhiza. It gradually tapers to a fragile thread and invariably is 
broken and !ost before its point of attachment is reached. Though 
up to 4 cm. thick at times, the stipes have a truly cartilaginous cor
tex. Small immature carpophores are shawn in the photograph. 
As they mature they darken in all parts and in age are very unat
tractive. 

EmBILITY. Not known. I am inclined to classify it at !east as 
not edible because of its slimy cartilaginous pileus and relatively 
thin :flesh. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious to scattered 
under conifers on very rich humus, often around old logs. It is 
known from the region west of the summit of the Cascade Moun
tains in Washington and Oregon and in the Siskiyou Mountains of 
northern California in the west, and from Tennessee in the east. It 
fruits from late August until December and is not uncommon in our 
western states. 

TECHNICAL DESCRIPTION. Pi!eus 8-15 (19.5) cm. broad, convex 
to obtusely conie, becoming expanded and broadly umbonate, glabr-
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ous, very glutinous at first, margin long remaining inrolled and 
never striate, when moist " cinnamon " to " cinnamon buff " " light 
pinkish cinnamon" "cinnamon-rufous" or "Kaiser brown" (vari
ous shades of cinnamon-buff to cinnamon-red), becoming "liver 
brown " when old and water-soaked, subhygrophanous, fading to 
" ferruginous " or " apricot orange" (bright to pale orange or 
orange-buff) ; fiesh thick and firm at first but becoming thin, with 
a thick cartilaginous ri nd near the surface, " army brown " (clark 
vinaceous brown) moist, incarnate-buff when faded , taste slightly 
farinaceous, odor not distinctive; lamellae crowded, free or slightly 
attached by a tooth, narrow but in age becoming up to 2 cm. broad, 
when young" tilleul buff ", in age clark vinaceous brown ("Verona 
brown") ; stipe (10) 20-40 cm. long, 1.5-3.5 ( 4) cm. thick at apex, 
gradually tapering downward to a long thread-like pseudorhiza, pal
lid to pale vinaceous above, sordid purplish brownish below, becom
ing nearly black in age, stuffed with a pallid brownish pith, cortex 
clark watery brown, glabrous or faintly longitudinally striate. 

Spores pale cinnamon-brown in mass, 8-10 X 4.54> (7) p., slightly 
roughened, almond-shaped; basidia four-spored, 28-34 X 7-8 p.; 

pleurocystidia none; cheilocystidia narrowly clavate, 30-36 X 5-
7 p.; gill trama rcgular, brownish in K 0 H; pileus trama brownish in 
KOH beneath a thick hyaline gelatinous pellicle of hyphae 2.5-4 p. 

in dia., no clamp connections seen (G-700). 

Naucoria centuncula (Fr.) Gillet, Les Hyménomycètes, p. 545. 1878. 

Agaricus centunculus Fries, Syst. Mye. 1: 262. 1821. 
Simocybe centunculus Karsten, Hattsvamp. p. 420. 1879. 
Hylophila centunculus Quélet, Enchir. Fung. p. 100. 1886. 

Illustration: Reel 25, No. 173. 

GENERAL DrscussiON. This species is variable in color and in the 
number of pilocystidia present. On the carpophores photographed 
they were rather abundant and formed a tangled mass almost dense 
enough to be regarded as a distinct cuticle. This may have been 
caused at !east in part by the protected position in which the carpo
phores developed. They were within a rotten aider log where 
humidity and temperature were undoubtedly very constant, and 
were not exposed to the usual forces which cause such cells to col
lapse and disappear. As one can readily see by comparing the illus
tration of this species and N. Kauffmanii, there is a striking differ
Pnce in aspect between the typical species of N aucoria (restricted 
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sense) and Phaeocollybia. For N. centuncula the sordid olive
brown color is diagnostic when present, but the olive may fade out 
and then the colors may be confusing. The broadly adnate gills 
with their crenulate edges also aid in field identification. However, 
rouch work remains to be done on the slender-stiped rusty-brown
spored agarics in North America and the average collector cannat 
hope to do rouch more than refer his collections to the genus in the 
broad Friesian sense. 

EDIBILITY. Not worth considering as an esculent. Its edibility 
has apparently not been reported. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious on 
hardwood logs, often in hollow logs or on the under side of prostrate 
trunks throughout at least the northern United States. lt fruits 
both during the spring and fall, but according to my experience is 
fairly rare during either season. 

TECHNICAL DESCRIPTION. Pileus 1-3 (4) cm. broad, broadly con
vex with an inrolled margin, nearly plane in age, surface moist and 
hoary pruinose-pubescent, becoming glabrous, striatulate on the 
margin, " olive-brown " and gradually becoming nearly " buffy 
brown " ( dull olivaceous brown), fading in age to sordid yellowish 
brown (near " clay-color ") ; fl.esh nearly equal, thin (2 mm. -+-), 
olive-brown and watery, pliant, odor none, taste mild; lamellae 
bluntly adnate or finally developing a slight decurrent tooth, close, 
2 tiers of lamellulae, broad (3-4 mm.), olivaceous gray when young, 
the edges whitish-crenulate and frequently beaded with drops of 
moisture; stipe typically short and curved, 2-3 cm. long, 1.5-2.5 mm. 
thick, equal, tubular, grayish from a thin coating of appressed fibrils, 
glabrescent and then olivaceous gray. 

Spores sordid rusty brown in deposits, 6.5-7.6 (8) X 4-4.8 p., sub
ellipsoid in face view, bean-shaped in side view, smooth, thin
walled; basidia four-spored, 17-20 X 6-7 p., hyaline in KOH; pleu
rocystidia none; cheilocystidia abundant, 26-36 X 6-9 p., forming a 
sterile band, sorne slightly ventricose, sorne cylindric with sub
capitate apices, sorne filamentous and with fl.exuous walls, all thin
walled and hyaline or bases slightly brownish in KOH; gill trama 
subparallel to interwoven, pale rusty brown in KOH; pileus trama 
rusty brown in KOH, homogeneou& but with numerous pilocystidia 
over the surface, these mostly 28-42 X 9-14 p., fusoid ventricose to 
saccate or subcylindric, forming a rather densely tangled covering, 
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and with the wall of the enlarged portion rusty brown in KOH and 
somewhat thickened in a few, (S-19163). 

CONOCYBE Fayod 

The diagnostic characters are the cellular to hymeniform cuticle 
of the pileus, the smooth or nearly smooth spores with thickened 
walls and usually a distinct apical lens-shaped pore, the rusty color 
of the spore deposit, the slender stipe, and the typically appressed 
to somewhat incurved margin of the pileus in button st ages. 

In the Friesian system this genus formed part of Galera, and 
Galera was characterized by the rusty brown spore deposit, cartil
aginous stipe, and appressed margin of the pileus. The name Ga
lera, however, had previously been used for a genus of fiowering 
plants and consequently is untenable for either the fungi here placed 
in Galerina or Conocybe. I recognize bath these genera in the sense 
of Kühner (1935). Singer (1939) recognized the genera Galerella, 
Conocybe and Pholiotina for fungi with the essential characters of 
Conocybe. The first two lack veils. Galerella has a plicate
striate cap as in many Coprini and fiask shaped cheilocystidia 
whereas Conocybe has merely a smooth, translucent-striate or only 
slightly sulcate pileus, and rcapitate cheilocystidia. I include all of 
these in Conocybe. Species of Pholiotina sensu Singer have more 
or less distinct veils and sorne are annulate. A number of these 
were formerly placed in Pholiota. Their cheilocystidia may be 
capitate or fiask-shaped. 

Conocybe is a fairly large genus containing around thirty to forty 
species in North America. They are nearly ali delicate fungi and 
many are found on the dung of animais, richly manured ground, 
lawns, pastures, roadsides, etc., as weil as on humus in the forest. 
Sorne occur on decaying wood and are frequently found around the 
edrges of brush piles. They are often abundant in the spring, and 
one, C. lactea, is a common sight on lawns in southern Michigan 
during early June. The species are difficult to identify and the dis
tinctions are often made on microscopie characters so that it is not 
practical for the amateur to attempt to do more than recognize the 
genus. The type species of the genus is illustrated here. Although 
the primary distinction between Galerina and Conocybe is whether 
the cuticle of the pileus is composed of slender appressed threads or 
made up of inflated cells, one saon learns to detect the difference in 
the fieldl just by the appearance of the pilei, and a microscopie 
examination is necessary only for final confirmation. Species of 
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Galerina are more likely to be conspicuously striate and to appear 
wetter when moist than those of Conocybe. There is also a differ
ence between faded pilei, those of Conocybe having a slight glisten
ing appearance which is referred to by the term atomate. The most 
authoritative account of the North American species is that by 
Atkinson (1918). It includes both Galerina and Conocybe. The 
most authoritative account of the European species is that by 
Kühner (1935) . 

Conocybe tenera (Fr.) Fayod, Ann. Sei. Nat. Sér. 7, 9: 357. 1889. 

Agaricus tener Fries, Syst. Mye. 1: 265. 1821. 
Galera tenera Quélet, Champ. Jura et Vosges, p. 136 {104) . 1872. 
Galerula tenera Murrill, North A. Flora 10 : 166. 1917. 

Illustration : Reel 23, No. 156. 

GENERAL DiscussiON. C. tenera is rare in North America. C. 
lactea is t he species usually referred to under this name in our litera
ture. It is very common and appears yearly in abundance on lawns 
or in grassy places in southern Michigan. It is characterized by 
pal er colon~ throughout its development. C. tenera was considered 
a rather variable fungus in the concept of the earlier investigators 
(bef ore emphasis was placed on microscopie characters), and has 
since been found to contain what are now regarded as severa! spe
cies. But even with the help of such characters as spore size, 
cystidia, etc. , it has been difficult to arrive at a stable concept. 
Kühner (1935) recognized severa! forms and varieties in Europe. 
Although I have been collecting data on this fungus for a number 
of seasons, I am not yet prepared to critically discuss the variations 
occurring in North America. The photograph was taken near 
Lewiston, Idaho, in 1943 and represents the typical form of the 
species. 

EDIBILITY. Of no culinary value. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious in 
grassy places or in pastures, in the spring and early summer. To 
judge from reports in the literature the plant is cosmopolitan, but 
since more than one species has been passing under this name, the 
reports cannat be taken at their face value. 

TECHNICAL DESCRIPTION. Pileus 1-3.5 (4) cm. broad, obtusely 
conie with the margin appressed against the stipe at first, expanding 
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to broadly conie or with the margin recurved to merely flaring, sur
face glabrous, moist, hygrophanous, opaque or only faintly striate, 
pale honey-yellow to tawny when moist (" chamois " to " ochrace
ous tawny "), fading to pale buff (" pinkish buff " to " cartridge 
buff ") ; flesh thin, pale buff, very fragile, odor and taste mild; 
lamellae close, narrow, ascending-adnate to nearly free, pallid yel
lowish but finally tawny brown from the spores, edges even; stipe 
4-9 cm. long, 1.5-3 mm. thick, equal or very slightly enlarged dawn
ward, tubular, fragile, pallid yellowish, not darkening appreciably 
in age or in drying (becoming tawny in drying on old specimens), 
more or less densely pruinose over ali. 

Spores bright rusty brown under the microscope, 10-13 X 6-7.5 p., 

smooth, apices obscurely truncate, ellipsoid to ovoid; basidia four
spored, 22-24 X 10-12 p.; pleurocystidia none; cheilocystidia scat
tered, 15-18 X 7-10 p., capitate, the head borne on a very short neck 
and 4-5 p. in dia.; gill trama with a narrow central strand of more or 
less parallel hyphae, flanked on either side by large inflated hyphal 
cells, subhymenium thin and not distinctive; pileus trama corticated 
by an hymeniform layer of pear-shaped cells, the cells 18-28 X 10-
16p., thin-walled; covering of stipe made up of caulocystidia similar 
to the cheilocystidia, fila.mentos·e hyphae not observed among them 
(G-572). 

BOLBITIUS Fries 

The species of this genus are characterized by rusty brown spore 
deposits, fragile consistency, coprinoid paraphyses and deliquescing 
gills. The last two characters are those of Coprinus also, but the 
two genera are readily distinguished by the color of the spore de
posit. In Coprinus it is typically black or in a few dark rusty 
brown; in Bolbitius it is bright tawny to ferruginous . Pluteolus 
is a closely related genus of doubtful standing in which the gills do 
not deliquesce. It is supposed to be the ocher-brown spored 
counterpart of Pluteus, but actually there is no close relationship 
between the two. It is unfortunate that the comparison was ever 
made. The species of Pluteolus and Bolbitius are so closely related 
that it is difficult to distinguish them, particularly since the gills· in 
Bolbitius usually deliquesce only when the humidity is very high. 
Singer, with considerable justification, has placed Pluteolus reticu
Latus in Bolbitius. To illustrate the aspect of the group, I have in
cluded the one species most people will find. 
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Bolbitius vitellinus Fries, Epier. Sys·t. Mye. p. 254. 1838. 

The Y ellow Bolbitius 

Agaricus viteUinus Fries, Syst. Mye. 1: 303. 1821. 
Pluteolus vitellinus Quélet, Enchir. Fung. p. 104. 1886. 

Illustration: Reel 23, No. 157. 

GENERAL DiscussiON. The field characters for this fungus are 
the very delicate texture of ali parts, the yellow color of the cap, 
and the white-floccose particles on the stipe. The colors of the 
pileus are brightest when young and either fade out to pallid or 
develop an orange tinge over the dise. This change apparently de
pends somewhat on the weather. The gills are a more rusty
ochraceous color than shown in the photograph; the reddish tinge 
came out too strong in the master film. There are severa! closely 
related species in which the stipe is merely pruinose above. Sorne 
investigators recognize these as subspecies. The habitat is usually 
characteristic, but one can find the fungus not only on dung of 
domestic animais but also on dead grass, particularly if there IS 

quite an accumulation, as occurs at times along little-used roads. 

EmBILITY. Harmless, but not worth trying. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to closely gregari
ous on dung of domestic animais, on old straw, or accumulations of 
dead grass. Throughout the United States. Not rare during wet 
weather in the late spring or early fall. 

TECHNICAL DESCRIPTION. Pileus (2.5) 3-7 cm. broad, obtusely 
conie to convex, expanding to plane or the dise slightly depressed, 
glutinous when young, becoming nearly dry in age, glabrous, 
tuberculate-striate when young but becoming plicate-striate as 
pileus expands and often splitting in age, color bright yellow over 
all when young, soon fading along the margin (" citron yellow " to 
" barium yellow " or in age with an orange tinge on dise and mar
ginal area with a brownish cast) ; flesh membranous, watery yellow, 
very soft and delicate, odor and taste not distinctive; lamellae at
tached by a line to apex of stipe, close but becoming nearly sub
distant as cap expands, 2 tiers of lamellulae, narrow (3-5 mm. in 
large caps), pallid or tinged yellow, becoming sordid pale ochrace
ous-tawny or somewhat darker, edges even, somewhat deliquescing; 
stipe 6-12 cm. long, 3-5 mm. thick at apex, readily separable from 
pileus, evenly but only slightly enlarged downward, hollow, very 
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fragile, pale yellow over all beneath a white-fibrillose to scurfy 
covering, no veil present, base white mycelioid. 

Spores rusty ochraceous in deposits, bright tawny under the 
microscope in KOH, 12-15 X 7-8.5 p., smooth, ellipsoid to subo~oid , 
with a trun ca te apex; basidia 20-24 X 10-13 p., hyaline in KOH, 
four-spored; paraphyses coprinoid, 14-16 X 10-15 ,.,., vesiculose, 
thin-walled; pleurocystidia none; cheilocystidia abundant ( 42 ) 53-
70 X (9) 10- 18 p., ventricose with obtuse apices and crooked necks, 
sorne merely saccate or with a short broad neck and measuring 28-
36 X 10-14 p. (these probably elongating in age), al! thin-walled 
and hyaline in KOH; gill trama of enlarged cells more or Jess parai
lei; pileus trama with a cuticle of clavate to pear-shaped cells 37-
53 X 9-17 ,.,., the walls subgelatinous and the cells more or Jess de
cumbent, flesh proper of enlarged hyaline interwoven hyphae {S-
19571) . 

CREPIDOTUS (Fr.) Quélet 

The fungi placed in this genus are characterized by the fruiting 
bodies lacking a stipe or if a short one is present it is eccentric to 
lateral. The spore deposit is ocher-brown to rusty in color, and no 
veil is present. The species are typically lignicolous. The spores 
are typically very finely echinulate or punctate and vary in shape, 
depending on the species, from ellipsoid to globose. Cheilocystidia 
are usually present and in sorne species pleurocystidia are also 
known to occur. The pileus is typically fleshy or with a gelatinous 
fee! caused either by a viscid pellicle or a gelatinous layer immedi
ately beneath one which is non-viscid. The surface may be fibril
lose, scaly, or glabrous, and if fibrillose the fibrils may be colored 
distinctively. Most species are whitish, however, and become more 
or less discolored as the spores mature. 

The fungi placed in Crepidotus will not attract the mycophagist 
since they are rarely found in sufficient quantity to overcome the 
drawback of their small size and thin flesh. They are most abun
dant during spring or early summer and again in the fall if the 
weather is fairly warm and wet. Since the species are largely dis
tinguished on spore characters and those of the cystidia, one with
out a microscope cannot expect to make accurate ident ifications. 
One small rare species, C. cinnabarinus, Pk., however, can be recog
nized at sight by its scarlet pileus. C. fulvotomentosus can usually 
be recognized at sight by the fulvous fibrils over the cap. 

Murrill recognized forty-six species for North America in his ac
count in volume ten of the North American E'lora. According to 
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my experience they are most frequently found on cottonwood and 
aider on the Pacifie Coast and on aspen, basswood and maple in the 
central and eastern United States. Singer (Lilloa 13: 59-95. 1947) 
has just published a monograph on the genus. 

Crepidotus fulvotomentosus (Pk). Saccardo, Syll. Fung. 5: 887. 
1887. 

Agaricus (Crepidotus) fulvotomentosus Peck, Ann. Rep. N. Y. State Mus. 
26: 57. 1874. 

Illustration: Reel 23, No. 158. 

GENERAL DiscussiON. Sin ce this species has been placed in 
synonymy with C. calolepis by sorne investigators, I am pleased to 
be able to illustrate it. As I know C. calolepis, it differs in its 
smaller subglobose spores and in having the fibril s of the cuticle at 
first distinctly vinaceous in color. The colors of both species are 
most characteristic in the young stages. As the pilei expand, the 
scales become quite widely separated and consequently their color 
no longer is dominant over the pileus. In the photograph note the 
color of the scales toward the base of the cap and the difference in 
color between the faded and unfaded. portions. One distinctive fea
ture of this species cannot be brought out in the photograph. It is 
the pliant nature of the flesh and its gelatinous fee! when crushed 
between the fingers. This condition is caused by a gelatinous layer 
beneath the fibrillose covering. The young caps in particular are 
dry to the touch, and even old ones are not truly viscid unless badJy 
rain-washed. Both C. mollis and C. haerens, which also have 
gelatinous layers in their pilei, are glabrous. When the spores are 
mature the color of the gills will be much darker than shown on the 
cap in the foreground. The spring beauty was included in the pic
ture to indicate the time of year. 

EDIBILITY. Edible. Mcllvaine states "Substance fair, taste 
strong but pleasant ". The gelatinous layer very likely causes the 
caps to be watery and finally tough when cooked. I have not tried 
it. 

HABIT, HABITAT, AND DISTRmUTION. This is a common species 
across the continent and one which most collectors are likely to 
find. It appears to be most abundant during the late spring to 
early summer but records up into October are known. It grows on 
decaying wood of hardwoods· such as birch, aspen, maple, and bass-
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wood, but is not limited to these alone. The collection photo
graphed was found on aider on Mt. Scott, Portland, Oregon. 

TECHNICAL DEsCRIPTION. Pileus (1) 3-6 (7) cm. broad, sub
orbicular at first, then reniform or dimidiate, the margin incurved, 
surface moist and hygrophanous but also densely fibrillose to fibril
lose-scaly, watery grayish beneath the fibrils when moist, fading to 
pale ochraceous, fibrils or scales tawny (" tawny "), margin slightly 
striate when moist; flesh firm, thin, pallid to yellowish, odor none, 
tas te not recorded; lamellae close, broad, radia ting from the point 
of attachment of the cap to the substratum, pallid but soon clark 
brown (" Prout's brown ") ; stipe lacking or present as ~ short vil
lous tubercle, base at point of attachment usually conspicuously 
white mycelioid . 

Spores dull yellowish brown (" Dresden brown ") in mass, 8-10 X 
5-6 p., subovoid, pale tawny in KOH, smooth or very minutely punc
tate, usually with a slight depression on one si de; basidia four
spored, 32-36 X 7-8 p.; pleurocystidia none seen; cheilocystidia sub
gelatinous, 27-36 X 5-6 p. ; apices obtuse, filamentous, hyaline; gill 
trama with a hyaline interwoven centra1 strand fl anked by narrow 
bands of parallel hyphae (the basidia arising from the outer side of 
this layer) which become progressively gelatinous toward the gill 
margins; pileus trama with a cuticle of more or less radially ar
ranged tawny brown hyphae the cells of which are 40-90 X 9-12 p. 

in dia., and) the walls heavily incrusted with brownish pigment in 
the form of rings or spiral thickenings, beneath this a thick region 
of hyaline gelatinous hyphae (revived in KOH) 3-5 p. in dia. , the 
remainder of the flesh of hyaline floccose hyphae 6-10 p. in dia ., 
clamp connections present (G- 571). 

ROZITES Karsten 

The fungi now placed in Rozites were formerly classified in Pho
liota. The genus might weil be characterized as Cortinarius with 
a rudimentary volva and a membranous partial veil. Fries was not 
far wrong when he placed R. caperata in Cortinarius. The spores 
are rusty brown, roughened in the same manner as in Cortinarius, 
and the general aspect of the fruit ing body is also of that genus. 
Rozites contains only one common species in North America. 

Rozites caperata (Fr.) Karsten, Hattsvamp. p. 290. 1879. 

Agaricus caperatus Fries, Syst. Mye . 1 : 241. 1821. 
Cortina.rius caperatus Fries, Epier. Syst. Mye. p. 256. 1838. 
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Pholiota caperata Gillet, Les Hyménomycètes p. 435. 1878. 
Dryophila caperata Quélet, Enchir. Fung. p. 66. 1886. 
Hylophila caperata Quélet, Fl. Mye. Fr. p. 98. 1888. 

Illustration: Reel 23, No. 159. 

GENERAL DiscussiON. This is a very easy species to spot in the 
field once one has learned to recognize the color and uneven surface 
of the cap, the persistent white membranous annulus, and the trans
versely banded gills with crisped edges. The remains of the volva 
are not distinct enough to be recognized as such in most collections. 
According to my experience the hoariness of the pileus is more con
spicuous during relatively dry seasons. Although the character of 
the crisped gills is a secondary one of no great general value, still it 
is surprisingly constant in this species and must be considered an 
important field char acter. The transverse bands mentioned by 
Overholts (1927) do not show clearly in the photograph. As Over
holts pointed out, one might confuse R. caperata with Hypholoma 
rugocephalum Atk. because of the similarity in color and wrinkled 
pilei. The spore deposit of the Hypholoma (Psathyrella of my 
classification) is darker and that species has no annulus. Its cysti
dia will distinguish it from aberrant collections of the Rozites which 
are sterile and in which the annulus has been accidentally destroyed. 

EmBILITY. Edible. Konrad reported it as good. 

HABIT, HABITAT, AND DISTRmUTION. Single to scattered or gre
garious on humus in conifer and hardwood forests. It is a common 
species in the northern United States and in the mountains of our 
western states. It fruits during the late summer and fall. 

TECHNICAL DESCRIPTION. Pileus 5-10 (15) cm. broad, ellipsoid 
to ovoid in button stages, expanding to broadly convex or obscurely 
umbonate, surface typically uneven, wrinkled or quite corrugated, 
moist, at first with a thin superficial hoary coating at least in the 
depressions, soon glabrescent, the margin occasionally decorated 
with scattered patches of veil tissue, color near " ochraceous orange " 
to" ochraceous tawny" on the dise or at times merely" clay-color ", 
margin paler and more yellowish (" ochraceous buff "), sometimes 
near" cinnamon-buff" over all at first, fading slowly to pale aluta
ceous or yellowish as if subhygrophanous; flesh thick, firm, white, 
unchanging when bruised, odor and taste not distinctive; lamellae 
adnate becoming slightly sinuate to adnexed, close, 2 tiers of lamel
lulae, broad, paHid but slowly becoming dull tawny as spores ma-
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ture, often transversely banded, the edges often remaining pallid 
and becoming crisped; stipe 5-10 (12) cm. long, 10-20 mm. thick 
equal , firm, solid, with a more or Jess median membranous persistent 
annulus, surface above the ring striate from gill impressions or 
merely uneven and with the outer layer broken up into uneven 
somewhat distinct zones, at times nearly glabrous, white or whitish, 
the zones at times buff, below the annulus merely sordid whitish and 
sparingly fibrillose, base usually with an obscure zone marking the 
breaking point of a rudimentary universal veil. 

Spores dark rusty brown in KOH, 12-14 X 7-9 p., subalmond
shaped in side view, broadly subovoid in front view, verrucose; ba
sidia four-spored, 46--54 X 10-14 p., hyaline in KOH; pleurocystidia 
none; cheilocystidia scattered, inconspicuous, 34-56 X 8-10 p., sub
cylindric to fusoid ventricose, hyaline in KOH, thin-walled; gill 
trama of parallel hyphae, the cells cylindric, hyaline in KOH; pileus 
trama with a thick pellicle of hyaline subgelatinous hyphae 5-7 p. in 
dia., beneath it a hypoderm of vesiculose brown-walled cells, the re
mainder of fioccose hyaline hyphae and scattered brownish lactifers 
(G-704). 

GYMNOPILUS Karsten 

This genus is a logical aggregation of species formerly grouped in 
Pholiota, Flammula and N aucoria. In it the spores are character
ized by various shades of bright yellowish-rusty brown or cinna
mon; under the microscope they are seen to have a warty or 
wrinkled exospore and Jack a smooth area near the hilum (a char
acter possessed by spores of many species of Galerina). The pilei 
are typically bright colored and often fibrillose to fibrillose
squamulose, or if the cap is more or Jess smooth (as in G. spectabilis) 
a veil is present which usually leaves an annulus or zone of fibrils on 
the stipe. Pleurocystidia are typically absent, but this cannat be re
garded as a constant character for al1 species. The habitat is lig
nicolous for ali the species I know. In Singer's (1939) system this 
genus is found under the name Fulvidula, but since Gymnopilus 
Karsten dearly applies to the same group and has priority, it is the 
generic name now accepted by him. 

Gymnopilus is a rather large genus and one rather easy to r ecog
nize bath in the field at s ight as weil as from dried specimens. As 
yet its limits still need sorne clarification, but this can best be 
handled by means of a monographie study. In my estimation it is 
as " natural " a genus as Cortin arius. There are no publications 
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available which cover it in the sense that it is used here. Murrill's 
account in the North American Flora applies to the genus Flam
mula. He used Karsten's name in a bread sense because Flammula 
was not valid. 

Gymnopilus spectabilis (Fr.) comb. nov. 

Agaricus spectabilis Fries, Elench. Fung. p. 28. 1828. 
Pholiota spectabilis Gillet, Les Hyménomycètes p. 443. 1878. 
Fulvidula spectabilis Singer, Schweiz. Zeitschr. Pilzk. 17: 99. 1939. 
Pholiota lutea Peck, Ann. Rep. N. Y. State Mus. 51: 288. 1898. 
Pholiota ventricosa Earle, Bull. N. Y. Bot. Gard. 2: 341. 1902. 

Illustration: Ree], 23, No. 160. 

GENERAL DiscussiON. This is one of the largest fungi in the 
genus. In the photograph the yellow of the pilei is partly obscured 
by the white silky coating which is characteristic of the younger 
stages. The entire cluster was young as is evidenced by the pale 
gills of the one carpophore showing the underside. The photograph 
was taken at Bear Springs, in the Cascade Mountains of Oregon, 
and shows the form of the species most commonly found in the 
western United States. This form is common on conifer wood, bas 
a bitter taste, spores 8-10 p. long and caps which become squamulose 
in age. 

EDmiLITY. Not edible. 

HABIT, HABITAT, AND DISTRmUTION. Cespitose on dead wood. 
According to my experience it is usually found on wood of conifers. 
It is not uncommon in the mountains of our western states, and is 
known from the centra], and eastern states as weil as southern 
Canada. It fruits during the late summer and faU. 

TECHNICAL DESCRIPTION. Pileus 8-18 cm. broad, convex or 
slightly fl.attened at first, expanding to broadly convex, nearly plane 
or broadly subumbonate, surface smooth, slightly silky-fibrillose 
from remains of a thin veil, at times becoming lacerated slightly and 
with minute squamules except over the dise, virgate when moist, 
" light orange yellow " when young, becoming deeper colored at 
maturity, (" deep chrome" " ochraceous orange" to "raw sienna ") ; 
fl.esh at first pale yellowish, becoming " mustard yellow " at matur
ity, relatively thin except in the dise, firm, odor slight, taste bitter; 
lamellae at first adnate or toothed, at length emarginate-uncinate 
or with descending !ines on stipe, crowded, rather narrow t.o moder-
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ately broad (up to 10 mm. in large caps), pale yellow at first, finally 
"Mars yellow" (rusty from spores in age), edges minutely crenu
late ; stipe 5-15 (20) cm. long, (8) 10-30 mm. thick at apex, clavate 
when young but usually attenuated below, sometimes ventricose, 
sometimes nearly equal but tapered at base, solid, pale yellow 
within, rather compact and hard, surface pale yellow (about con
colorous with pileus) and streaked, slightly fibrillose from the rem
nants of the thin veil; veil. thin and submembranous to fibrillose, 
pale yellow, leaving an indistinct apical evanescent annulus or a 
slight fibrillose zone. 

Spores "zinc orange" or duller rusty brown in deposits, 8-10 
(10.5) X 4.5-5 (6.3) p., ovoid to ellipsoid in face view, subovoid to 
slightly almond-shaped in a side view, with a wrinkled exospore, 
dark rusty tawny brown in KOH; basidia two- and four-spored, 24-
29 X 6.5-8 p., hyaline to pale yellowish in KOH but hymenium often 
rusty brown as seen in revived material (from numerous dark brown 
basidium-like bodies); pleurocystidia none seen or basidium-like in 
size but fusoid-ventricose (these may be basidia bearing only one 
sterigma) ; cheilocystidia numerous, fusoid-ventricose and often with 
subcapitate apices, 18-24 X 4-7 p., sometimes present on face a short 
dist ance back from the edge; gill trama of parallel hyphae, yellow
ish in KOH, numerous rusty brown lactifers present ; pileus trama 
homogeneous, yellowish with rusty lactifers in KOH, clamp connec
tions present (G-657). 

HEBELOMA (Fr.) Quélet 

The diagnostic characters of the genus are the sordid ocher-brown 
to clay-colored spores (in one species they are dull flesh col or), 
fleshy central stipe, adnexed to emarginate (not decurrent) gills, 
viscid to subviscid pileus and Jack of bath vol'va and a true annulus 
though a fibrillose veil is present in one section. The odor is often 
similar to that of radishes but in sorne it is distinctly sweetish
aromatic. The genus parallels Tricholoma of the white spored 
series of the Friesian system of classification. It is a natural genus 
but one which at times can be separated from closely related genera 
only with sorne difficulty. 

Species of Hebeloma are most likely to be confused with those 
of the subgenus Phlegmacium of Cortinarius since in bath the caps 
are viscid and the habitat terrestrial. However, only one section 
of Hebeloma has species possessing a fibrillose partial veil. In gen
eral if the veil is very silky or weblike and the spores deep rusty 
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brown in deposits, the collection belongs in Phlegmacium. If the 
spore deposit is dirty brown and the veil rather coarsely fibrillose; 
the material in hand probably belongs in Hebeloma-particularly if 
the odor or taste is radishlike. In the field hebelomas can be dis
tinguished at once from inocybes by their viscid caps. A few ter
restrial species of Flammula may also cause trouble, but these have 
broadly adnate to subdecurrent gil.ls and abundant pleurocystidia. 
The maj ority of the flammulas, however, are lignicolous. 

I have illustrated species of each of the two sections of the 
genus. The characters by which the various species are separated 
are not highly contrasting with the result that they are difficult to 
evaluate and the species difficult to recognize. The pilei may be 
white, cream, yellowish, tan, alutaceous, or various shades· of red
dish to dark sordid brown. The spores may be roughened as in 
Cortinarius ( with a wrinkled exospore) or smooth. In sorne they 
appear very finely punctate. The shape varies from ellipsoid to 
almond-shaped. Spore size is an important character but the range 
in length for the genus is approximately only 7-15 p.. Odor and 
taste are important as mentioned previously. The genus is rela
tively small, but since the North American species need critical 
study with proper emphasis given to microscopie, characters, it is 
difficult to say just how many valid species occur here. Murrill 
(1917d) recognized fifty. Kauffman (1918) included eighteen in 
his Agaricaceae of Michigan. Hebelomas are not recommended as 
esculents because of the difficulty in identifying species and because 
sorne are very likely poisonous to sorne people. 

KEY 

I. Veil present . ..... .. .. ....... . Hebeloma mesophaeum R . 24, No. 162 
I. Veil absent 

A. Stipe when young distinctly scaly upwards 
Hebeloma sinapizans R. 33, No. 229. 

A. Stipe not as above ....... . Hebeloma crustulinijorme R. 23, No. 161 

Hebeloma crustuliniforme (Fr.) Quélet, Champ. Jura et Vosges p. 
128. 1872. 

Poison Pie 

Agaricus crustulinijormis Fries, Epier. Syst. Mye. p. 180. 1838. 
Hylophila crustuliniformis Quélet, Enchir. Fung. p. 99. 1886. 

Illustration: Reel23, No. 161. 
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GENERAL DiscussiON. The novice cannat be sure of recognizing 
this species in t he field, so he should not eat a.ny gill fungus which 
closely resembles it. The photograph shows rather pale carpo
phores. These are the colors of young rapidly developing pilei. 
As they mature they assume a darker, pale crust-brown color, and 
in age are sometimes quite dark. During dry weather when de
velopment is slower, the caps are likely to be relatively dark from 
the button stages on. The distinguishing characters are the pale 
rusty brown spores, Jack of a veil , the radishlike odor of the crushed 
flesh and the pale crust-brown pilei. The difficulty of recognizing 
it lies in the fact that young stages are not always present so the 
absence of a veil cannat be positively ascertained, and the odor may 
be faint, particularly if the fruit ing bodies have stood for a time 
before being collected. H owever, after one has once found this 
species in quantity and has thus become familiar with it, he should 
be able to readily recognize its variations. Since H . crustuliniforme 
has no part ial veil , it can be distinguished! readily from the Corti
narii which most closely resemble it. 

EDIBILITY. lt is classified here as poisonous on t he basis of ac
counts of European authors. The clinical history of the cases ob
served indicates effects are similar to those produced by muscarine 
but t hat sorne gastro-intestinal symptoms are also present. 

HABIT, H ABITAT, AND DISTRIBUTION. Scattered, gregarious or in 
fairy rings or arcs in pastures, open woods and forests. Like many 
other typically European species, this one is much more abundant 
along our west coast th an anywhere el se in North America. It is 
one of t he common species in the area and particularly abundant 
on cutover land now occupied by dense ,stands of second growth 
conifers. In Michigan both the studies of Kauffman and myself 
indicate that the species as it occurs here departs in minor characters 
from the form found along the Pacifie coast . lt is generally consid
ered to be an autumnal' fungus, but, like many others in Washington 
and Oregon, one may expect to find it during either the spring or 
fall. 

TECHNICAL DESCRIPTION. P ileus 3-7 (9) cm. broad, convex with 
an inrolled margin at first , gradually expanding to broadly convex 
or plane, in age t he margin spreading or uplifted, surface glabrous 
and viscid, appearing as if varnished when dry, margin opaque and 
even and remaining white-pruinose for sorne time, color very pale 
at first an di graduai! y darkening, ( cream-color but gradually be-
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coming pale to moderately dark alutaceous) often darker on the 
dise (" cinnamon~buff ") and " light buff" on margin; fiesh thick 
in the dise, tapering abruptly near the margin, firm, white, odor 
usual1y strongly of radish, taste similar or more spicy; lamellae 
close to crowded, narrow but becoming moderately broad, bluntly 
adnate, becoming adnexed, pallid when very young, saon pale avel
laneous and finally clay-color, edges white-crenulate and often 
beaded with drops of moisture; stipe 4-7 cm. long, 6-10 mm. thick, 
white, solid, equal or base more or less abruptly enlarged and sur
rounded by a copious white mycelium; apex furfuraceous, fibrillose 
downward or in age sometimes lacerated. 

Spores 9-11.5 X 5.5-7 p., very minutely punctate or appearing 
smooth under ordinary magnifications, inequilateral to somewhat 
almond-shaped, pale tawny under the microscope when revived in 
KOH; basidia four-spored, 32-34 X 7-8 p.; pleurocystidia none; 
cheilocystidia abundant, 50-70 X 6-8 p., thin-walled, narrowly cla
va te to cylindric or in age almost filamentous; gill trama homo
geneous, hyphae hyaline (in KOH) and subparallel; pileus trama 
homogeneous beneath a thin gelatinous pellicle of narrow (3-4 p.) 
hyaline hyphae with abundant clamp connections, the tramai body 
of thicker compactly interwoven hyaline hyphae (G-590) . 

Hebeloma. sinapizans (Fr.) Gillet, Les Hyménomycètes p. 527. 
1878. 

Agaricus sinapizans Fries, Epier. Syst. Mye. p. 180. 1838. 
Hylophila sinapizans Quélet, Enehir. Fung. p. 99. 1886. 

Illustration: Reel 33, No. 229. 

GENERAL DiscussiON. This is one of the robust species, and is 
distinguished by the lack of a veil on buttons, the decidedly scaly 
stipe, more or less cinnamon-colored viscid pileus, and strong odor 
and taste of radish. In most mushrooms the presence of sueh a 
scaly stipe would indicate that the carpophores were veiled in at 
least the button stages, but not 'SO here. The scal<y stipe is the most 
important field character. 

EomiLITY. Not reeommended. 

HABIT, HABITAT, AND DISTRmUTION. Usually found in large num
bers growing cespitose to gregarious or scattered. It usually fruits 
during warm wet weather in the fall, but it cannat be found reg
ularly in the same place year after year according to my experience. 
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It favors hardwood forests or thinly wooded hillsides in Michigan . 
In Oregon it was in a pine-oak forest. 

TECHNICAL DESCRIPTION. Pileus (4) 7-12 (15) cm. broad, 
broadly convex with an inrolled margin, expanding to nearly plane 
or finally the margin arched or uplifted, surface viscid, with a pal
lid sheen obscuring the cinnamon-tan or deeper vinaceous brown 
ground color, margin cottony when still inrolled but no veil present; 
flesh hard at first but soon soft, thick, odor and t aste distinctly of 
radishes ; lamellae broad, close, deeply adnexed to emarginate, pal
lid but becoming pale clay color or cinnamon-tinged, edges soon 
serrulate and often beaded; stipe 6-12 cm. long, 1.5-3 cm. t hick , 
rigid, nearly equal above a somewhat bulbous base, stuffed but soon 
hollow, white from the cuticle which is soon broken up into series of 
scales, finally sordid in age. 

Spores 10-12.5 X 6-7 p. almond-shaped in side view, subovoid in 
face view, distinctly roughened, pale cinnamon in KOH ; basidia 
four-spored, 26-28 X 8--9 p.; pleurocystidia none; cheilocystidia very 
abundant 48--70 X 10-11 p., subcapitate to clavate at apices, nar
rower and flexuous in the shank ; gill trama of parallel to subparallel 
hyaline hyphae as revived in KOH; pileus trama of interwoven 
hyphae, pellicle thick and gelatinous (G-1201). 

Hebeloma mesophaeum (Fr.) Quélet , Champ. Jura et Vosges p. 128. 
1872. 

Agaricus mesophaeus Fries, Epier. Syst. Mye. p. 179. 1838. 
Irwcybe mesophaea Karsten, Hattsvamp. p. 470. 1879. 
Hylophila mesophaea Quélet, Enehir. Fung. p. 99. 1886. 
Hylophila versipeUis var. mesophaea Quélet, FI. Mye. Fr. P. 476. 1888. 
Hebeloma versipelle subsp. mesophaeum Konrad et Maublanc. leon. Sel. 

Fung. 1, pl. 78. 1924-30. 

Illustration: Reel 24, No. 162. 

GENERAL DISCUSSION. This species is representative of the veiled 
hebelomas. They are not an attractive group of fungi and are 
likely to be misidentified as Cortinarii or inocybes. The specimens 
photographed were mostly young and the characteristic discolora
t ion of the stipe was not yet pronounced enough to show through the 
fibril s covering its surface. As the synonymy given indicates, the 
species is very close to H . versipelle. It differs from the latter in 
having smaller spores and darker colors. I have never seen it with 
the gills beaded by drops of moisture as in H. fastibile. 
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EnmiLITY. It is reported as edible, but not recommended by 
Konrad & Maublanc who state that they have tried it. 

HABIT, HABITAT, AND DISTRIDUTION. Gregarious to scattered on 
sandy soü under pine, aspen, or scrub oak. Occasionally on waste 
land among grass, weeds, etc. Spring and fall. Sporadic in appear
ance and sometimes abundant. It probably occurs throughout tem
perate North America. The specimens photographed were found 
at P ayette Lakes in Idaho, June, 1943. 

TECHNICAL DESCRIPTION. Pileus 2-6.6 cm. broad, convex to 
somewhat umbonate, the margin at first inrolled, in age broadly 
umbonate, plane or the margin arched, viscid when wet but soon 
dry, the dise glabrous or canescent and "cinnamon-brown" to 
"warm sepia " or" clay-color" (cinnamon-brown to sordid yellow
ish brown) , appressed fibrillose toward the whitish margin, "pinkish 
buff " to " tilleuL buff " near the margin and the latter often fringed 
at first from remains of the veil; flesh moderately thick, watery 
brown becoming whitish, taste bitterish, odor none or at times 
slightly of radish when flesh is crushed; lamellae close to nearly sub
distant, adnate or in age adnexed, moderately broad, whitish when 
young, then avellaneous to pale cinnamon and finally dull cinnamon, 
edges becoming fimbriate; stipe 4-6 cm. long, 4-8 (10) mm. thick, 
stuffed becoming hollow, white-pruinose near apex, lower portion 
more or less fibrillose from the remains of the veil, the scales or 
patches pale alutaceous, sometimes with a white annular zone, soon 
becoming grayish brown to bister (dark to bl>ackish brown) from 
the base upward. 

Spores 8-10 (11) X 5-6 p., smooth, slightly inequilateral to nearly 
ellipsoid, very pale cinnamon in KOH: basidia four-spored, 26-
30 X 7-8 ,.,_; pleurocystidia none seen; cheilocystidia abundant 40-
80 X 7-9 ,.,_, subcapitate but elongating to filamentose with obtuse 
apices; gill trama of parallel hyphae, homogeneous, subhymenium 
not distinctive; pileus trama with a thin gelatinous cuticle of nar
row somewhat interwoven hyphae 2-3 p. in dia., bearing clamp con
nections, beneath the cuticle is a dark colored hypoderm, beneath 
this the flesh is pale yellowish to hyaline and of intricately inter
woven hyphae {G-591). 

CORTINARIUS (Fr.) S. F . Gray 

Kauffman (1932) in his monograph of the species occurring in 
North America defined the genus as foUows: "pileus fleshy, putres-
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cent, solitary, gregarious or cespitose; surface dry or vis cid, gia brous, 
silky or scaly; context floccose-fibrillose; lamellae persistent, dry, 
changing color during process of maturing, at length powdery with 
the clinging spores, adnate to emarginate; stipe central, fleshy, at 
first connected with margin of pileus by a cobwebby cortina; uni
versai veil present or lacking, usually evanescent, either gelatinous 
or fibriliose-interwoven in texture; spores cinnamon-brown to fer
ruginous in mass, mostly with roughened epispore." 

From genera such as Inocybe, Hebeloma, Flammula and Pholiota 
it is supposedly distinct by virtue of the cobwebby partial veil, but 
any one who collects extensively saon learns to recognize the genus 
more by general aspect than by any one particular character. The 
genus is a paradox in the sense that it is hard to define but easy to 
recognize. Many inocybes have a thin fibrillose veil, but these can 
ali be distinguished from Cortinarius by spore characters. In Ino
cybe the spores are smooth, angular or nodulose to spiny. In Cor
tinarius the spore surface is typically slightly wrinkled. Hebeloma 
and Cortinarius realiy do intergrade through the group of hebelomas 
with partial veils and the species of Phlegmacium of Cortinarius. 
Here, however, the cheilocystidia, which are narrowly clavate to 
filamentous in the hebelomas, will help to distinguish them. Flam
mulas are mostly lignicolous whereas the Cortinarii are terrestrial. 
In addition most species of Flammula have conspicuous pleuro
cystidia whereas in Cortinarius such organs are rarely found. Pho
liota in the broad Friesian sense contains sorne species which are 
close to the Cortinarii, but only a few of the latter have truly mem
branous annuli. Of the pholiotas which Jack the characteristic an
nulus, most are lignicolous or are featured by distinctive pleuro
cystidia. Cortinarius contains such diverse types as species with 
pilei 35 cm. broad and stipes 6.5 cm. thick to those with pilei 1.5 
cm. broad and stipes 2 mm. thick. The identification of species is 
so difficult that relatively few mycologists have studied them critic
aliy. However, in spite of the difficulties attending the recognition 
of its species, it contains sorne of the most striking and beautiful of 
ali gill fungi. 

N earl y ail the species are terrestrial and grow in forests or unpas
tured woods. It seems that when a woods is pastured, the Cortinarii 
saon disappear except for a few of the common species. They are 
exceptionally abundant in the cool moist forests of our mountainous 
regions. One of the outstanding features of the flora of the Olympie 
National' Park in western Washington is the number of Cortinarii 
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present and the large numbers of fruiting bodies produced' by many 
of the species. They are also abundant in hardwood forests or in 
areas covered by rather young secondgrowth saplings. In these 
habitats, however, their appearance is sporadic and one may not find 
them in all their glory more than once in every five to ten years. 
When such a season does come the specialist is too rushed for time to 
critically study ali of them, and the result is that information on the 
genus accumulates in a manner as sporadic as the fruiting habits 
of the rarer species. 

Nearly all investigators have despaired at the never-ending series 
of new species which they have encountered. This is as true today 
as in 1821. The genus bas been divided into seven subgenera: 
Myxacium is featured by a viscid stipe and the pileus is also viscid 
though this is not of diagnostic value at the subgeneric level. 
Bulbopodium is characterized by two features readily observed in 
the field-a saucer-shaped bulb at the base of the stipe (or base of 
stipe merely flanged) and a viscid pileus. Species of Phlegmacium 
have viscid pilei and clavate stipes which are dry. Inoloma and 
D ermocybe are characterized by dry pilei (neither viscid nor hygro
phanous). Inoloma is distinguished from Dermocybe by its stouter 
more clavate stipe, but the two subgenera might just as well be 
merged into one since the difference is not significant. Telamonia 
and Hydrocybe have hygrophanous pilei. The former is separated 
from the latter by the presence of a universal veil. Here again the 
difference is of no pbylogenetic or practical value and the two groups 
could be merged to advantage. 

Species in all subgenera are differentiated largely on spore size, 
color of young gills, pileus, and stipe, and such striking or unusual 
features as a bitter taste or peculiar odor. Stature and veil rem
nants are also important when the differences are pronounced. Al
though color is more important in recognizing species of Cortinarius 
than in any other genus of agarics, certain ones exhibit great varia
tion and this makes their study difficult. The Cortinarii have never 
rated bigh as esculents and because of their peculiar habits are not 
as frequently encountered by the average collector as species in 
many other genera. For tbese reasons I bave not attempted to ade
quately illustrate the genus. There are over two hundred and fifty 
species known to occur in North America. 

KEY 

I. Pileus viscid, billb of stipe marginate; cap covered in •part at least by 
fibrillose remains of the veil .... Cortinarius calyptratus R. 24, No. 163 
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I. Pileus not viscid 
a. Fruiting body dark violaceous throughout; cap coarsely fibrillose to 

scaly .......... . ........... . . Cortinarius violaceus R. 24, No. 164 
a. Not as in above choice 

1. Pileus and gills exuding a red pigment when crushed in KOH 
a) . Gills and cap deep red; stipe yellow 

Cortinarius phoeniceus var. occidentalis R . 24, No. 165 
a). Gills, pileus, and stipe yellow 

Cortinarius cinnamomeus R. 24, No. 166 
1. Not exuding a red pigment in KOH; pileus typically su'bhygro

phanous; lamellae dull cinna mon rbrown at first; stipe slender 
Cortinarius punctatus R. 24, No. 167 

Cortinarius calyptratus Smith, Contr. Univ. Mich. Herb. No. 2, p. 14. 
1939. 

Illustration: Reel 24, No. 163. 

GENERAL DiscussiON. The photograph is included in order to 
show a typical species of the subgenus Bulbopodium and one for 
which no previous colored illustration exists. Note the distinct bulb 
and how the remains of the loosely fibrillose universal veil form a 
sort of volva around the margin of it. These fibrils at first com
pletely envelop the buttons. The mat of fibril s left on the caps in 
this particular collection was somewhat obscure<1 by the dirt which 
was carried up as the stipe elongated. The cluster was on a very 
steep slope and in a difficult spot for a picture. The colors of the 
gills and pilei had faded somewhat and assumee!! the characteristic 
vinaceous tints of mature or old caps. Species of Bulbopodium 
cannet be accurately identified without a microscope, but after one 
becomes acquainted with them the majority can practically always 
be recognized at sight in the field. 

EnmiLITY. Not tested. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious to subcespitose 
on humus and soil under conifers. lt is known only from California 
and, Oregon, and apparently is quite rare. 

TECHNICAL DESCRIPTION. Pileus 4-8 cm. bread, broadly convex, 
becoming plane or the margin slightly elevated, margin remaining 
inrolled for a long time, surface slimy-viscid when wet but saon dry, 
evenly "deep slate violet" to " slate violet (2) " at first, nearly 
" clark vinaceous gray " in age, dise covered more or less by a felty 
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fibrillose mass of universal veil remnants which are pale violet at 
first and fade to sordid violaceous or whitish; flesh " cinnamon
buff" in buttons and mature caps, watery and sordid in age, in the 
stipe colored violaceous near the periphery at the apex, elsewhere 
"cinnamon-buff ", odor and taste not distinctive; lameUae "deep 
dulllavender" at first, changing slowly to near " clay-color ", nar
row, crowded, adnexed, edges even or nearly so; stipe 5-9 cm. long, 
10-20 mm. thick at apex, equal above a broad marginate bulb, sur
face " deep dull lavender " or brighter at first from the copious 
lavender fibrils which cover it, fading slowly and finally rusty
violaceous-particularly where handled, bulb marginate but not de
pressed, 2-3.5 cm. broad, covered by a pale violaceous mass of 
mycelium and often leaving a volva-like fringe along the margin, 
fading to sordid yellowish in age. 

Spores rusty brown in deposits, 7-9.5 X 4.5-6 p., subalmond
shapedi in a s'ide view, dark rusty brown in KOH, with a wrinkled 
exospore; basidia four-spored, 24-29 X 7-8 p., hyal.ine or nearly so 
in KOH; pleurocystidia present only as a few brownish basidia-like 
bodies 18-24 X 6-8 p.; cheilocystidia none; gill' trama parallel or 
the central strand slightly interwoven, subhymenium of narrow (2-
3.5 p.) more or less parallel hyphae; pileus trama with a thick gela
tinous pellicle of narrow (2-4 p.) hyphae, slightly yellowish to tawny 
in KOH from a thin incrusting pigment, beneath the peflicle a some
what differentiated hypoderm appearing cellular in sections and 
orange-rusty colored in KOH, the remainder of the trama fila
mentous and hyaline to pale yellowish (S--19828). 

Cortinarius violaceus (Fr.) S. F . Gray, Nat. Arr. Brit. Pl. 1: 628. 
1821. 

The Violet Cortinarius 

Agaricus violaceus Fries, Syst. Mye. 1: 217. 1821. 
Inoloma violaceum Ricken, Die Blatterpilze 1: 149. 1912. 

Illustration: Reel 24, No. 164. 

GENERAL DiscussiON. This is a noble and beautiful species of 
the northern conifer forests. It never fails to stir the admiration 
of the collector, and once seen is seldom forgotten. There are many 
Cortinarii with lilac to violet colors, but only one with the peculiar 
deep shade of this one and the erect tufts of fibrils on the cap. It 
is the best known of ali species in the subgenus Inoloma and serves 
admirably to illustrate that group. However, sorne who have never 
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seen it have doubtless referred other violaceous species to it errone
ously. Young vigorous carpophores are sometimes almost violet
black, and frequently in age a vinaceous tinge pervades the cap and 
stipe. The violet of the gills is only rarely completely obscured by 
the spores. 

In descriptions of this fungus European authors have failed to 
note the pleurocystidia and this, along with the smaller spore size 
usually given by them, led me to suspect that the North American 
material might represent a distinct variety. However, an examina
tian of material collected in Germany (Lohwag, no. 711, Aug. 1937), 
showed it to be identical in microscopie characters with the carpo
phores photographed. In both the characteristic vinaceous color 
reaction in KOH is present, the pleurocystidia are moderately 
abundant and: with either a colored sap or hyaline, and the spores 
measure 12-14.5 X 7-9 p.. These are the same measurements I get 
from my own dried material. The size given in the description was 
obtained from a deposit. 

EDIBILITY. Edible and said by sorne to be the equal of Agaricus 
campestris. Those who live in coniferous regions should be on the 
watch for it. 

HABIT, HABITAT, AND DisTRIBUTION. I find it regularly either 
single or scattered to somewhat gregarious in virgin conifer forests. 
It is usually on or beside very decayed: conifer logs. Most authors 
list it as rare but according to my experience it can be found quite 
regularly in the fall in the habitat mentioned above. It is by no 
means rare in the mountains' of Washington and Oregon. 

TECHNICAL DEsCRIPTION. Pileus 5-12 cm. broad, obtuse to con
vex when young, expanding to broadly convex, plane or slightly um
bonate, surface dry and covered by tufts of more or less erect fibrils 
or merely more appressed fibrillose toward the margin, color evenly 
dark violet or in age developing a slight tinge of lilac or vinaceous, 
often metallic-shining, the margin fibrillose to fringed; flesh thick, 
dark violet to grayish violaceous in age, unchanging when bruised, 
odor and ta ste not distinctive; lamellae adnate, becoming adnexed, 
broad, subdistant, dark violet and concolorous with the pileus, the 
violet color seldom completely obscured by the spores, thick, edges 
even to eroded; stipe 7-12 (16) cm. long, 1-2.5 cm. thick at apex, 
equal to enlarged downward, usually somewhat clavate, violaceous 
within, surface conspicuously appressed fibrillose from veil rem
nants, silky towarrl the apex, concolorous with the pileus, unchang-
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ing when bruised but in age sometimes with a vinaceous tinge. 
Spores rusty cinnamon in mass, rusty brown in KOH, 13-17 X 

8-10 p. (from deposits), ellipsoid to oblong in front view, very 
slightly inequilateral in side view, minutely but distinctly tubercu
late; basidia 30--38 X 10-14 p., clavate, two- or four-spored, often 
with large highly refractive oil drops, hyaline in KOH; pleurocys
tidia scattered to abundant (54) 6ô-90 (110) X 9-16 (20) p., nar
rowly fusoid ventricose to broadly ventricose with a more or less 
elongated neck and obtuse to subacute apices, (broader and shorter 
away from gill edges), many filled with a violaceous sap which be
cornes sordid vinaceous in KOH, thin-walled, a few lactifers also 
termina ting in the hymenium as contorted imbedded cystidia; cheilo
cystidia forming a sterile band on the edge, sorne very long and with 
colored content (resembling the pleurocystidia), others shorter (18) 
2ô-40 X 5-8 p. and subcylindric to subfusoid, hyaline, smooth and 
thin-walled; gill trama of paraliel hyphae, dull violaceous when re
vived in water and a dull violet soluble pigment dissolving out, when 
mounted in KOH becoming vinaceous and the vinaceous pigment 
coloring the mounting medium, the trama eventually clearing and 
appearing hyaline, subhymenium remaining sordid vinaceous, lac
tifers present; pileus trama homogeneous, the color reactions as in 
the gill trama, eventually hyaline, cuticle merely of innate hyphae 
grouped in bundles to form the scales (S-24690). 

Cortinarius phoeniceus var. occidentalis Smith, Contr. Univ. Mich. 
Herb. no. 2, p. 30. 1939. 

Illustration: Reel 24, No. 165. 

GENERAL DiscussiON. The field characters for this variety are 
the red pileus and gills, yellow stipe without any red fibrils and non
hygrophanous pileus. It is only in extreme age or upon drying that 
the fibrils at the base of the stipe become vinaceous. There are a 
series of species very similar in appearance to this one ali having a 
deep red pigment readily soluble in KOH. In one, C. sanguineus, 
the entire carpophore is as red or redder than the gills of C. phoeni
ceus. In a second, C. semisanguineus only the gills are red, the cap 
and stipe being yeliowish (near "Isabella color "). Ali three of 
these are found in the same habitats and occur at the same time of 
year. There are a number of other species, as pointed out under 
C. cinnamomeus, which Jack the red color entirely but when treated 
with KOH give out the same deep red pigment. 
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EDIBILITY. Probably edible but there are no records of actual 
tests. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious and common 
during sorne seasons in the co ni fer forests of Washington, Oregon, 
and California. When it fruits it usually produces a larger number 
of carpophores than any of the closely related species. It was very 
abundant during the relatively cool fall of 1935 in the Olympie 
Mountains of Washington. 

TECHNICAL DESCRIPTION. Pileus 3-8 cm. broad, broadly convex 
to obtuse when young, becoming expanded to broadly campanulate 
or somewhat umbonate and the margin decurved, surface dry, in
nately silky under a lens, becoming appressed fibrillose at maturity, 
often splitting radially in age, color evenly " oxblood red " to " Pom
peian red", scarcely fading; flesh rather thin, reddish near the 
cuticle, olive-brown near the gills and stipe, firm, odor and taste 
not distinctive or slightly radishy; lamellae " Bordeaux " with a 
brighter almost " carmine " margin or concolorous with pileus, with 
a changeable sheen when viewed at different angles, subdistant to 
distant or appearing close in small caps, broad, equal; stipe 4-7 (10) 
cm. long, 6---12 mm. thick, equal, evenly "chamois" to "honey yel
low" over ali, covered evenly by a coating of yellowish fibrils, "old 
gold " within, in age sometimes becoming sordid brown but never 
red when fresh, cortina scanty and " chamois" or paler, mycelium 
around base and in soil "yellow-ocher" or paler, in age becoming 
tinged vinaceous red. 

Spores rusty brown in deposits, ô--6.5 X 4-4.2 p., oblong to sub
ellipsoid, very minutely roughened; basidia 19--23 X 5-6 p., four
spored, hyaline in KOH when isolated, in sections of the gills ap
pearing reddish; pleurocystidia and cheilocystidia none; gill trama 
parallel to subparalleT, with a diffuse pink pigment in KOH, pig
ment dissolving and coloring the mounting medium also, no incrust
ing brown pigment seen; pileus trama homogeneous and in KOH 
colored like the gill trama or brighter, no pellicle differentiated (S-
19284) . 

Cortinarius cinnamomeus (Fr.) S. F. Gray, Nat. Arr. Brit. Pl. 1: 630. 
1821. 

The Cinnamon Colored Cortinarius 

Agaricus cinnamomeus Fries, Syst . Mye. 1: 229. 1821. 
Illustrations : Reel 24, No. 166. 
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GENERAL DiscussiON. This species is typical of the subgenus 
Dermocybe, and is the most commonly coliected fungus in that 
group. The caps ,shown in the photograph are about " Saccardo's 
umber" of Ridgway. The species has severa! very close relatives. 
One has brilliant orange gills. This is C. croceofo~ius. C. ma~i
corius has an olive context and a brighter yellowish pileus than C. 
cinnamomeus, but is otherwise very similar. In ali of these, if the 
cap is crushed in KOH, a red pigment is exuded, and by this char
acter t he entire group can be separated from other species with 
somewhat similar coloration. The cortina on ali of the C. cinna
momeus group is often scanty and soon obliterated except for scat
tered fibrils on the stipe. On the cap at the left in the photograph 
it can stili be seen. 

EnmiLITY. Ali of the above group are prohably edible. C. cin
namomeus is apparently rather highly esteemed by sorne people. 
Those who live in the coniferous regions of North America are likely 
to find it in considerable quantity. 

HABIT, HABITAT, AND DISTRIDUTION. Single to densely gregarious 
under conifers, spring and fali. It is likely to be found wherever 
conifers grow in North America. In the mountains it is abundant 
at times near melting snow. At low elevations it usualiy fruits in 
the fali. 

TECHNICAL DESCRIPTION. Pileus 2-5 cm. broad, obtuse to convex 
when young, becoming campanulate to broadly convex, at times 
with a subconic umbo and decurved margin, surface dry and ap
pressed silky fibrillose, at times slightly furfuraceous along the 
margin, yeliowish cinnamon to yellowish tawny (" Dresden brown" 
" buckthorn brown " or " Saccardo's umber "), scarcely fading, mar
gin usually bright yellow; flesh pale to moderately deep yellow, thin, 
odor and taste not distinctive; lamellae adnate, sometimes becom
ing adnexed or toothed, broad, close to subdistant, bright yellow 
(" citron yellow " to " antimony yellow ") when young, gradually 
becoming pale rusty brown; stipe 3-8 cm. long, (2) 3-5 (8) mm. 
thick, equal, terete or compressed, straight or flexuous, stuffed, be
coming holiow, concolorous with the gills above, more or less con
colorous with the cap below, in age often becoming darker brownish 
where handled, surface fibrillose from remains of the yeliow cortina, 
context tinged olive, with yellow mycelium around the base. 

Spores 6-7.5 X 4-4.5 p., ellipsoid to somewhat almond-shaped, 
outer wall roughened, rusty brown in KOH; basidia four-spored, 
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22-24 X 5-6 p., hyaline or sorne with dark vinaceous contents in 
KOH; pleurocystidia none seen; cheilocystidia basidia-like; gill 
trama parallel, hyaline or tinged yellowish-vinaceous red in KOH; 
pileus trama homogeneous, cuticle of radially arranged hyphae not 
mu ch different from tho se of the fl.esh (the walls with more incrusted 
pigment), entire upper region dark wine-red in KOH, red amorphous 
patches of pigment scattered through the remainder of the fl.esh in 
KOH (G-610) . 

Cortinarius punctatus Fries, Epier. Syst. Mye. p. 299. 1838. 

Telamonia punctata Ricken, Die Blatterpilze p. 175. 1912. 

Illustration: Reel 24, No. 167. 

GENERAL DiscussiON. This photograph is induded in arder to 
illustrate one of the species of the subgenus Telamonia. The mem
bers of this group and the subgenus Hydrocybe though regularly 
described as hygrophanous frequently fade very slowly so that the 
term, as applied to Cortinarii, should not be applied to other agarics. 
The majority of the telamonias are subhygrophanous, and if the 
cap is at ali fibrillose even this degree of change may be obscured. 
Since the fl.esh of sorne species of Inoloma is watery-punctate, this 
character is of little value in separating the two subgenera. There 
are many large fl.eshy fungi in Telamonia, but equally as many if 
not more with the stature of C. punctatus. Stature does not serve 
as an auxillary character to aid in separating Telamonia from either 
Inoloma or Hydrocybe. Telamonia and Hydrocybe, as stated pre
viously, are distinguished by the presence o.f a universal veil in the 
former and lack of one in the latter. This veil usually leaves a 
fibrillose zone below the line formed by the broken cortina (partial 
veil) and in the photograph is quite distinct on the one upright ex
panded carpophore-but note how indistinct it is on the ones to the 
right. The ease with which the veil remnants become obliterated 
only adds to the difficulties of the novice and specialist alike. 

EDmiLITY. Not recommended. 

HABIT, HABITAT, AND DISTRIDUTION. Scattered to gregarious in 
mixed forests. The photograph was taken on Mt. Hood, Oregon, 
in November 1942. The species is reported from Colorado by 
Kauffman, and I have found it in Idaho and Washington. 

TECHNICAL DESCRIPTION. Pileus (1) 2.5-5 cm. broad, obtuse 
with a connivent margin at first, becoming obtusely umbonate with 
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a decurved margin, surface at first covered by a thin hoary fibrillose 
covering causing the cap to appear canescent against the dark brown 
ground color (" bone brown "), gradually fading to paler sordid 
brown (near "wood brown" and finally tinged "clay-color "-the 
yellow becoming more evident); fl.esh concolorous with surface or 
pallid brownish wh en faded, odor and taste not distinctive; lamellae 
dull cinnamon-brown in buttons and remaining so until near matur
ity, finally rusty yellowish from the spores, close to subdistant, as
cending adnate and seceding readily, broad and becoming some
what ventricose, edges even or nearly so; stipe (2-3) 4-9 cm. long, 
4-7 mm. thick, equal, hollow, fragile, brownish within, surface pallid 
from a coating of whitish fibrils but brown ground color showing 
through, usually with a median whitish belt of fibrils from the uni
versai veil, silky above the evanescent zone left by the cortina, at 
times glabrescent in age. 

Spores 9-11 X 5-6 p., ellipsoid, slightly roughened, ochraceous 
tawny or darker in KOH; basidia 29-34 X 7-8 p., four-spored , 
hyaline in KOH but hymenium pale sordid yellowish brown in sec
tions; pleurocystidia none; cheilocystidia basidia-like; gill trama 
parallel, rusty brownish in sections, pigment thinly incrusted on 
the walls; pileus trama with a cuticle of vesiculose cells 10-20 p. in 
dia. (as seen in sections), the walls pale brownish, tissue beneath 
fl.occose and darker rusty brown in KOH (G-612). 

INOCYBE (Fries) Quélet 

Kauffman (1924) defined the genus as follows: "pileus fl.eshy, 
putrescent, subconic at first, then campanulate to subexpanded, in
nately silky, fibrillose or fibrillose-squamulose, dry or rarely viscid; 
cortina subsilky or fibrillose, more or less evanescent; lamellae ad
nate or adnexed; stipe central, fl.eshy-fibrous; vol va none; spores 
sorne pale shade of brown, yellowish brown, or fuscous, angular or 
even, the epispore tuberculate, spiny or smooth; cystidia present or 
absent; sterile cells on the specialized edges of the lamellae ". 

The cystidia referred to above are the pleurocystidia and the 
" sterile cells " the cheilocystidia. By specialized gill edges Kauff
man referred to the fact that the gill edges lacked basidia and hence 
were sterile. Much work has been published on this genus with the 
result that its species are better known to the mycological public 
than those in many other genera. However, long ago mycologists 
despaired of classifying them on macroscopic characters because so 
many have the same dull brown to yellow brown color, fibrillose and 
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subconic pilei and the same stature. The characters of the spores 
and to sorne extent the cystidia, however, were found to be very 
contrasting and the species are now delimited largely on these in 
addition to the more striking macroscopic differences. 

The spores are smooth in one section, and in this group they vary 
from almond-shaped to ellipsoid or slightly kidney-shaped. Sorne 
show a slight tendency to become angular. In the next group the 
spores are distinctly angular and in this respect simulate to sorne 
extent the spores of Rhodophyllus. The progression from angular 
to nodulose is rather graduai and spores of many species are classi
fied as merely angular-tuberculate, i.e., the corners or angles are 
further produced into a wartlike protuberance. At the opposite ex
treme from the smooth type we have those in which the spores are 
covered by conspicuous nodules, spines or compound warts. The 
spores of I . calospora are spiny and those of I. multicoronata are 
featured by warts in the form of small crowns with tubercules along 
the edge of the crown. 

The pleurocystidia are also rather distinctive, but their presence 
or absence alone is an important character. In most species they 
are thick-walled and incrusted over the apex. In sorne they are 
obese whereas in others they are long and slender. Sorne are char
acteristically thin-walled and somewhat vesiculose, but ali grada
tions to the thick-walled incrusted type occur in the genus. In sorne 
species the walls are distinctly yellowish whereas in others they are 
nearly hyaline. The cheilocystidia are often of two types, one is 
the same as the pleurocystidia and the other is of vesiculose thin
walled cells. The latter are so common that they are not taxo
nomically important. 

Most species are sorne shade of brown but sorne have fairly dis
tinctive colors such as reddish, lilac or bright yellow. A number are 
white or nearly so. A few have very characteristic odors, as in J. 
pyriodora, which aid in their recognition and a fairly large number 
have a subnauseous to spermatic odor. The stipe in sorne is fur
nished with a distinct marginate bulb, but this, although it is a use
fui character, may become obscured by the elongation of the stipe. 
A few show pronounced color changes as a result of being bruised 
or upon aging. 

The inocybes with smooth spores are the only species likely to be 
confused with other genera. These can be readily distinguished 
from the fiammulas by their terrestrial habitat and fibrillose pilei. 
The hebelomas are larger fieshier species for the most part and as 
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previously pointed out also have viscid pilei. The terrestrial species 
of Pholiota which have squarrose scaly stipes are typically cespitose, 
a character rarely found in Inocybe. Inocybes are typically ter
restrial or occur only on very decayed wood, are widely distributed 
throughout North America, and fruit abundantly during the spring, 
summer and fall. About one hundred and twenty-five species occur 
in North America. Poisonous species are known in the genus. 

KEY 

I. Pileus white or creamy, conspicuously rimose 
Inocybe sororia R. 24, No. 168 

I. Pileus tinged or colored lilac to purplish, not rimose. 
Inocybe geophylla var.lilacina R. 25, No. 170 

I. Pileus near cinnamon brown ...... . . Inocybe decipiens R. 25, No. 169 

Inocybe sororia Kauffman, North Am. Flora 10: 259. 1924. 

Illustration: Reel 24, No. 168. 

GENERAL DiscussioN. This species is considered a synonym of 
I. fastigiata by sorne, but among the American variants of that very 
composite species this one is so constant and distinct in its charac
ters that I prefer to continue to recognize it at the species level. It 
is included here largely to illustrate the " typical Inocybe appear
ance " and the meaning of the term rimose. Practically ail collec
tions of this species which I have made had a pronounced odor of 
freshly husked green corn, a rather distinctive odor for an Inocybe. 
Sorne in which it apparently was lacking developed it ta sorne extent 
when the pilei were crushed between one's fingers. 

EmBILITY. Not recommended. I know of no reports on its 
edibility. 

HABIT, HABITAT, AND DISTRffiUTION. On the ground in woods of 
bath hardwoods and canif ers. It fruits during the summer and .fall 
from New England to the state of Washington, but is more abun
dant on the Pacifie Coast than elsewhere in the United States. 

TECHNICAL DESCRIPTION. Pileus (2) 3-6 (8) cm. broad, conie be
coming conie campanulate or with a spreading margin and an 
acutely to obtusely conie, prominent umbo, the margin at times re
curved and then often splitting, surface innately radially fibrillose 
apd saon long-rimose, yellowish to rather bright yellowish ("car
tridge buff" " cream color" " straw yellow " or "mustard yellow ") 
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occasionally sordid in age (" honey yellow ") ; fl.esh thin, pallid or 
tinged yellowish or in age sordid olivaceous, odor of freshly husked 
green corn, taste hardly distinctive; lamellae crowded (50+ reach 
the stipe), about 3 tiers of lamellulae, narrow (3 mm. +), whitish, 
gradually becoming yellowish and then olivaceous, finally near " old 
gold ", edges white-fimbriate; stipe (3) 5-10 (15) cm. long, (2) 4-8 
(10) mm. thick, equal above the slightly bulbous base, silky
cortinate to rather coarsely fibrillose over lower portion and fibril
lose-scurfy above, sometimes longitudinally twisted-striate, more or 
less concolorous with pileus or whitish downward, apex pallid and 
scurfy, in age sometimes more or less glabrescent. 

Spores 10-13 X 5.5-7 (8) p., subovoid to suboblong in face view, 
subellipsoid to subreniform in side view, smooth, nearly tawny in 
KOH; basidia 30-36 X 10-12 p., clavate, hyaline in KOH, four
spored; pleurocystidia none; cheilocystidia abundant, thin-walled, 
hyaline, narrowly clavate to fusoid-ventricose with rounded apices, 
often with granules adhering to them as though the wall were 
slightly mucilaginous; gill trama regular or nearly so, the cells broad 
and elongated and more or less parallel; pileus trama homogeneous, 
with scattered contorted lactifers (G-970). 

Inocybe decipiens Bresadola, Fungi Trid. 2: 13. 1892. 

Illustration: Reel 25, No. 169. 

GENERAL DiscussiON. The spores of this collection are more 
nodulose than is typical of the species, but this appears to be the 
only discrepancy. If this character is found to be constant, it may 
indicate the presence of a new variety in our Inocybe flora. The 
problem of the emphasis to be placed on ,such a character as this in 
the particular group to which this species belongs is a difficult one. 
Such closely related species as 1. subcarpta and 1. decipientoides are 
eliminated by differences in cystidia, etc. The similarity between 
ali the species of Inocybe illustrated in this work is typical but hard 
to describe. These represent the medium sized species in both the 
rough-spored and smooth-spored groups. There are species consid
erably larger than any we have photographed, and many which are 
much smaller-in which the stipe is only 1-3 mm. thick and the 
pilei 5-15 mm. broad. 

EDIBILITY. Not to be considered as an esculent. As pointed out 
above, the material photographed is not entirely typical in its spore 
characters. 
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HABIT, HABITAT, AND DISTRIBUTION. The photograph was taken 
near Mt. Hood, Oregon in June 1942. I have also examined mate
rial from Idaho, and Kauffman collected the species in New York. 
Simon D avis found it in Massachusetts. 

TECHNICAL DESCRIPTION. Pileus 2-5 cm. broad, convex, expand
ing to nearly plane or with an obtuse umbo, surface silky-floccose to 
nearly glabrous around the umbo or dise, sometimes scaly from the 
breaking up of the cuticle, dry, yellowish cinnamon-brown (" snuff 
brown" to near "cinnamon-brown "); flesh pallid, odor earthy, 
taste not recorded; lamellae bluntly adnate to adnexed, close, broad, 
becoming ventricose, whitish at first then cinereous and finally 
sordid cinnamon, the edges slightly fimbriate; stipe 4-6 cm. long, 
5-9 mm. thick, stuffed, glabrous, subpruinose at the apex, slightly 
striate, with an obsolete emarginate bulb, whitish to pallid (tinged 
with color of cap). 

Spores angular-tuberculate, 9-12.5 X 5.5-8.5 p., the tubercles 
rather prominent; basidia four-spored; pleurocystidia abundant, 60-
80 X 10-18 p., fusoid-ventricose with elongated necks, apices obtuse 
and usually incrusted, thick-walled, nearly hyaline in KOH; cheilo
cystidia similar to pleurocystidia or more reduced in size; gill trama 
of parallel hyphae; pileus trama homogeneous, not distinctively 
colored in KOH (G-7). 

Inocybe geophylla var. lilacina (Pk.) Bouclier, leon. Mye. 4:63. 
1905. 

Agaricus geophyllus b Fries, Syst. Mye. 1: 258. 1821. 
Agaricus geophyllus var. lilacinus Peck, Ann. Rep. N. Y. State Mus. 26: 90. 

1874. 
Agaricus geophyllus var. violaceus Patouillard, Tab. An. Fung. 2: 21. 1886. 
Inocybe lilacina Kauffman, Agar. Mich. 1: 466. 1918. 

Illustration: Reel 25, No. 170. 

GENERAL DiscussiON. The variety illustrated here is the most 
delicately tinted of the North American segregates of the species. 
Var. typica is pure white and unchanging. Var. /,ateritia becomes 
stained ferruginous to reddish brown as it ages. The three are en
countered in large numbers in Washington, Oregon, and California 
on the cutover lands which are covered with a rather dense stand of 
conifers. However, not all the white agarics with clay-colored 
spores which appear to be var. typica actually belong to this species. 
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Certain white inocybes have angular spores, and not all those hav
ing lilac colors are this variety. The spores and cystidia must be 
examined for final identification. 

EDIBILITY. Not recommended. One assumes considerable risk 
when he eats any species of Inocybe. 

HABIT, HABITAT, AND DISTRIBUTION. Cornmon throughout the 
United States on moist humus in conifer and hardwood forests. AU 
three varieties are likely to be found in any local area, but one is 
often much commoner than the others. They fruit during the sum
mer and fall. 

TECHNICAL DESCRIPTION. Pileus 1.5-3 (4) cm. broad, obtusely 
conie to campanulate or expanded and with a conie urnbo, surface 
appressed fibrillose, typically dry but when wet subviscid to the 
touch, smooth, in age somewhat rirnose at least near the margin, 
color pale to dark lilac (near "manganese violet") on dise or with 
only a slight lilac tinge, "mauve " toward the pallid margin, gradu
ally fading in age to "pale mauve" or a faint lilac-gray, at times 
nearly white; fl.esh thick in the dise, thin toward the margin, whitish 
or tinged lilac near the cuticle, odor slightly nauseous, taste none or 
slightly disagreeable; lamellae close, adnate to rounded-adnexed, 
rather broad, equal, whitish or tinged lilac at first, becorning grayish 
and finally near " Isabella color " (sordid olivaceous-ochraceous) 
or near clay-color, edges whitish; stipe 4-6 cm. long, 5-8 mm. thick, 
equal, solid, watery whitish within, cortex l}ilaceous to pallid, surface 
whitish to " mauvette" (lilaceous) innately fibrillose and with a 
distinct fibrillose veil leaving an evanescent poorly defined zone, 
apex white and pruinose. 

Spores near clay-color in deposits, 7-9 X 4.5-5.5 p., smooth, sub
ellipsoid to ovoid in front view, slightly inequilateral in a side view, 
near ochraceous tawny in KOH; basidia four-spored , 28-33 X 6-
7.5 p., hyaline in KOH; pleurocystidia very abundant, fusoid
ventricose with crystalline material at the apex, hyaline in KOH, 
43-58 X 10-18 p., the walls only slightly (1 p.) thickened; cheilo
cystidia abundant, similar to pleurocystidia or shorter and more 
clavate, 34-40 X 15-22 p., the walls sometirnes thickened near the 
apex; gill trama regular, subhyrneniurn not distinctive ; pileus trama 
hornogeneous, the surface layer of radially arranged hyphae 5-7 p. 

in dia., clamp connections present (S-19787). 
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PHOLIOTA Fries, emended Singer 

The diagnostic characters of Pholiota as here restricted are the 
fleshy central stipe, rusty brown spore deposit, smooth spores, pres
ence of an annulus (usuaily as a submembranous to fibrillose zone 
of veil tissue), lack of a volva, and habitat on wood. The stipe is 
typicaily scaly below the annulus and the pileus is also usuaily cov
ered by scales. These are the remains of the broken veil. The 
spores are smooth or finely punctate and in sorne species they have 
a distinct apical pore. The latter species should perhaps be re
garded as genericaily distinct, since the smooth truncate spore is a 
character of major importance in the ocher-brown spored agarics. 
Overholts under the name Hypodendrum, recognized twelve species 

· for North America, but this number is certain to be increased con
siderably. In fact there appear to be no reaily distinct generic dif
ferences between Pholiota and Flammula, and a restudy of the 
North American representatives of Gymnopilus, Flammula and 
Pholiota is badly needed in order to make the classification con
sistent with the obvious !ines of evolution as represented in these 
three genera. As I have used the name Pholiota here, it is applied 
to the fungi closely related to P. squarrosa, P. auriveUa, etc. P. 
squarrosa .should be regarded as the nomenclatorial type. 

Since the species of Pholiota (in the Friesian sense) occurring in 
the United States are rather weil known, thanks to the work of L. O. 
Overholts (1927), sorne comment on that work is pertinent here. As 
stated, it deals with the genus in its broader concept, and thus em
braces a number of rather diverse types of agarics. Most of the 
more distinctive groups have already been proposed as genera and 
are brought together in Singer's (1939) system. One of these is 
Agrocybe. In addition to having the characters of Pholiota as given 
in the Friesian classification, the pileus has either a cuticle composed 
of a palisade of upright clavate to pear-shaped ceils or the cuticular 
elements are vesiculose and in a layer one or more cells deep. In ad
dition, the spores are typicaily truncate and smooth. These species 
are Stropharia-like in appearance and this similarity is further ac
centuated by the very duil brown color of the spore deposit as weil 
as the characters of the spores themselves. 

Phaeolepiota also appears to be a logical segregate of Pholiota. 
One rare species occurs in North America, P. aurea. It is aptly 
characterized by stating that it is a Cystoderma with an ochraceous 
spore deposit. 
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The members of the so-called PhoLiota toguLaris group in my esti
mation may logically be transferred to Conocybe as has been done 
to sorne extent already by Kühner. Singer places them in Pholio
tina. 

The beginner is encouraged to pay close attention to Pholiota 
since the genus contains sorne fine edible species and many are easy 
to recognize. In addition, one usually finds them in large quantities 
so that it is not difficult to obtain enough for a meal. 

KEY 
I. Pileus viscid 

A. Gills pallid to whitish when young. 
1. Scales on pileus minute and often aggregated along the margin 

Pholiota mutabilis R. 25, No. 175 
1. Scales coarse and covering entire cap. 

Pholiota squar'l'osoideg R. 25, No. 172 
A. Gills yellow when young. 

1. Typically closely gregarious to subcespitose; spores 5.4-6.2 X 
4.4--4 .6 !L ••••••••••• • Pholiota squarroga-adiposa R. 25, No. 174 

I. Pileus dry, scaly; gills with an olive tinge 
Pholiota squan·osa, R. 25, No. 171 

Pholiota squarrosa (Fr.) Quélet, Champ. Jura et Vosges p. 126. 
1872. 

The Scaly Pholiota 

Agaricus squarrosus Fries, Syst. Mye. 1: 243. 1821. 
Dryophila squarroga Quélet, Enchir. Fung. p. 68. 1886. 
Hypodendrum squarromm Paulet ex Léveillé, leon. Champ. de Paulet, pl. 

137. 1855. 

Illustration: Reel 25, No. 171. 

GENERAL DiscusSION. The ~ry scaly pileus and stipe, the yellow 
colors, and the clustered habit distinguish this species. The photo
graph shows young pilei at the foot of a live fir tree (Abies sp.). As 
the carpophores age an olive cast develops in the gills and the fiesh 
of the cap and the entire fruiting body darkens considerably. When 
old it is much less attractive in appearance than as shawn in the 
illustration. In the expanded condition the taste of the flesh is dis
agreeable, so when collecting for the table look for clusters in the 
stage of development shawn here. 

As is readily seen by comparing R. 25 nos. 171-172, P. squarroso
adiposa can be easily distinguished from P. squarrosa by its gen-
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eral appearance. The former, in addition, has a gelatinous pellicle, 
but at times the scales are so numerous that the nature of the pellicle 
is obscured. Pholiota flammans is also closely related to P. squar
rosa but is characterized by its very brilliant yellow color through
out. It also is said to have a dry cap. In the western United States 
P. Kauffrnaniana is not uncommon. It has the appearance of P. 
flammans but has a distinctly vis cid pileus. N earl y ali the species 
in this genus will be found at times without a true annulus and in 
many even the apical zone of scales may become obliterated. This 
is likely to cause sorne confusion when one is trying to distinguish 
between Flammula and Pholiota. 

EmBILITY. Edible. Mcllvaine stated that it was one of the best, 
but that old caps had a taste like rancid lard. Ricken considered 
P. squarrosa unpalatable. The Canadian authors, Güssow and 
Odell, list it as edible with no additional comment. Since P. squar
rosa is frequently collectecl! in the Rocky Mountains, it should be 
on the list of edible species of collectors residing in that area. 

HABIT, HABITAT, AND DISTRIDUTION. Cespitose on logs, trunks or 
stumps of conifer as well as hardwood trees, late summer and fall. 
It is known to occur in the eastern and central United States and 
southern Canada east of the Rocky Mountains, but appears to be 
rare. It is found quite regularly by collectors in the Rocky Moun
tain area. It is a late species, but in the higher mountains where 
frosts are frequent in August, it may occur then and a simple list
ing of months in which it has been collected might seem to belie 
the above statement. 

TECHNICAL DESCRIPTION. Pileus 3-10 (12) cm. broad, obtuse to 
convex when young, the margin incurved, becoming campanulate 
with a conie umbo to broadly convex or nearly plane, surface dry, 
cuticle sometimes denuded along the edge leaving a glabrous margin, 
scales "cinnamon-buff" to "clay-color" and becoming dull tawny 
at maturity (light to dark yellowish brown), pale yellow between 
the scales or in age pale greenish yellow along the mar gin; fl.esh 
moderately thick and pliant, pale yellowish, odor none, taste mild or 
slightly rancid; lamellae bluntly adnate to somewhat arcuate and 
with a decurrent tooth or line, close to crowded, narrow, pale yellow
ish when young, soon more or less sordid greenish yellow (" Isabella 
co lor "), and fin ally sordid rusty brown, edges even; stipe 4-10 (12) 
cm. long, 4-12 (15) mm. thick, equal or nearly so, at times tapered 
to a long strigose pointed base, solid, yellowish within, surface cov-
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ered with recurved pale tawny scales up to the annular zone, an
nulus often evanescent but sometimes membranous and persistent 
(and then the margin of cap not conspicuously appendiculate) . 

Spores ellipsoid to slightly bean-shaped, 6.5-8 X 3.5-4.5 p., smooth, 
dull brown in KOH; basidia four-spored, 20-24 X 5-6 p.; pleuro
cystidia scattered to abundant, mostly imbedded in the hymenium, 
30-42 x 8-12 p., arising in the subhymenium, mucronate to obovoid, 
more or less fusoid ventricose but with the neck not greatly elon
gated (6-10 p.), content usually in the form of large or small highly 
refractive amorphous granules (as in species of Naematoloma), sorne 
remaining dark cinnamon brown when revived in KOH; gill trama 
of parallel pale yellowish hyphae 6-8 p. in dia.; subhymenium gela
tinous, hyaline, 15-18 p. in dia. in revived mounts; pileus trama 
homogeneous, cuticle differentiated as a layer of pale tawny non
gelatinous hyphae of the same thickness as the hyphae of the re
mainder of the flesh, the tawny fibrils grouped into fascicles to form 
the scales, no clamp connections seen (G-580). 

Pholiota squarrosoides (Pk.) Saccardo, Syll. Fung. 5: 750. 1887. 

Agaricus (Pholiota) squarrosoides Peck, Ann. Rep. N. Y. State Mus. 31: 
33. 1879. 

Hypodendrum squarrosoides Overholts, North Am. Flora 10: 278. 1932. 

Illustration: Reel 25, No. 172. 

GENERAL DiscussiON. The cluster photographed was a little past 
its prime but does show the important features of the species. The 
tawny recurved to squarrose scales and the whitish ground color 
between them are a valuable field character. P. squarrosa is a 
much yellower fungus, see R. 25, No. 171. I have found collections 
of Peck's species with such a dense covering of scales that the cap 
seemed dry to the touch. Since scales are least abundant along the 
margin that is the best place to test for viscidity in the field. The 
pallid gills and stipe also aid in distinguishing this fungus from 
others which are closely related. The setup for the photograph is 
artificial to the extent that the cluster was moved from one end of 
the log on which it grew to near the other end. 

EnmiLITY. Edible and with a well flavored flesh. This is an easily 
recognized species not likely to be mistaken for any that are poison
ous. It frequently occurs in large clusters so that if found when 
young enough, one can get enough for a meal in one cluster. 

HABIT, HABITAT, AND DISTRIBUTION. Clustered on logs of hard
woods, particularly soft maple, birch, beech and basswood. In 
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Washington and Oregon it is found on red alder. It may also be 
found on living trees in which it produces a heart rot. It is rela
tively common in the northern and eastern United States and in 
the Pacifie Northwest. 

TECHNICAL DESCRIPTION. Pileus (2.5) 3-7 (11) cm. broad, ob
tuse becoming broadly umbonate to convex, at times nearly plane, 
the margin often fringed with veil remuants, surface viscid between 
the scales, scales dry, recurved to squarrose, scattered near the mar
gin, often crowded over the dise, pale tawny (" tawny" to "ochra
ceous tawny "), ground color white or whitish when fresh, becoming 
only slightly cinnamon tinged in age or remaining whitish; flesh 
thick, whitish, rather pliant, odor and taste not distinctive; lamellae 
close to crowded, adnate but becoming sharply adnexed, moderately 
broad (5 mm.), broadest at base and tapering toward the margin, 
whitish at first, slowly changing to dull rusty brown as spores ma
ture, sometimes with brighter rusty stains; stipe ( 4) 5-10 (14) cm. 
long, 5-10 (15) mm. thick, equal, stuffed solid, fleshy-pliant, lower 
two thirds covered by coarse recurved ochraceous tawny persistent 
scales, tinged pale buff between the scales or with a tendency to 
stain rusty brown near the base, ground color typically pallid, an
nulus superior and pallid, often more fibrillose than membranous 
and evanescent, above the annulus whitish and silky. 

Spores dull rusty brown in deposits, 4.2-5.6 X 3-3.4 p., smooth, 
ellipsoidto oblong; basidia four-spored, 17-20 X'4-5 p., subcylindric, 
hyaline in KOH; pleurocystidia abundant, 26-42 X 7-11 (13) p., 

when revived in KOH sorne with yellowish to brownish contents 
and sorne hyaline, gradually enlarged above a narrowed pedicel and 
tapered abruptly above to an obtuse or subcapitate apex, imbedded 
in hymenium or only slightly projecting; cheilocystidia abundant, 
16-19 X 9-12 p. and saccate or only 6-9 p. wide and ventricose with 
obtuse apices, sorne merely clavate to subcylindric, usually hyaline; 
gill trama with a central strand of parallel hyphae flanked on either 
side by a broad gelatinous subhymenium; pileus trama with a gela
tinous pellicle of hyphae 3-7 p. in dia., flesh proper of hyphae 10-
15 p. in dia., sorne lactifers present (S-25066). 

Pholiota squarrosa-adiposa Lange, Flora Agaricina Danica 5: 101. 
1940. 

Pholiota intermedia Lange, Flora Agar. D anica 3: 55. 1938. (Not P. 
intermedia Singer, 1929). 

Illustration: Reel25, No. 174. 
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GENERAL DiscussiON. This is a common and easily recognized 
species in British Columbia, Washington and Oregon. It may occur 
in clusters but the typical habit is subcespitose, i.e. it grows in 
masses of hundreds of fruiting bodies but usually only two or three 
carpophores are attached together at the base. Dead aider trees or 
stubs are not infrequently covered by the fruiting bodies on at !east 
one side for a distance of ten to twenty feet. I have not observed 
any of the closely related species to fruit in this mann er. The viscid 
cap and broad ochraceous-tawny to rusty brown scales might lead 
one to confuse the species with P. adiposa, but in the latter the scales 
on the stipe are said to be gelatinous and apparently its carpophores 
are more likely to be densely clustered. P. aurivella might easily 
be mistaken for either P. adiposa or P. squarrosa-adiposa but it has 
larger spores than either . The photograph shows a single mature 
carpophore on an aider stub. The scales are nearly washed away 
along the cap margin, but the annulus and scales on the stipe are 
typical. Since the carpophore photographed was not saved, the 
microscopie data are taken from Smith, 16625, collected near Mt. 
Baker, Washington. 

EmBILITY. Edible at least insofar as the northern form is con
cerned. If the typical form from the west were poisonous this 
would have been brought to the attention of mycologists by now, 
since I fee! certain that bath P. aurivelLa and P. squarroso-adiposa 
have been collected indiscriminately for table use. The scales and 
the viscid pellicle should be removed before cooking. 

HABIT, HABITAT, AND DISTRIBUTION. Rarely single, usually scat
tered to densely gregarious or subcespitose on standing dead trees or 
stubs but a Iso on fallen logs and stumps. It is co mm on in W ash
ington and Oregon in the fall and is also known from British Co
lumbia. It occurs on wood of conifers and hardwoods alike. 
Douglas fir, Abies sp. and red aider are the three on which I have 
collected it. 

TECHNICAL DESCRIPTION. Pileus 3-9 cm. broad, obtuse to convex 
when young, expanding to broadly convex to plane or with a low 
obtuse umbo, surface viscid (gela ti nous in wet weather), covered at 
first with more or Jess scattered triangular to strap-shaped some
what recurved scales, scales 3-4 mm. long and 3-4 mm. wide at base, 
in age the scales often spotlike and agglutinated, occasionally nearly 
glabrescent (scales often washed off in wet weather), when young 
"russet" to " amber brown ", saon becoming paler (" ochraceous 
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tawny ") and in age pale yellow (" antimony yellow " to "naples 
yellow " over all except the dise; flesh thick ( up to 1 cm. at the 
stipe), pliant, pale yellow (" massicot yellow " " cream-buff" or 
" cartridge buff ") to whitish, often with a green, watery line above 
the gills, odor and taste none or the latter slightly disagreeable; 
lamellae pale yellow (" cream-buff ") young, gradually becoming 
cinnamon to cinnamon-brown from the spores, bluntly adnate, be
coming depressed-adnate, close, 48-54 reach the stipe, 3-4 tiers of 
lamellulae, narrow becoming moderately broad in age (3-4 mm. or 
finally 7-9 mm.), equal, edges even; stipe 4-8 (10) cm. long, 8-18 
mm. thick at apex, equal or base flanged if attached directly on a 
hard surface, solid but becoming hollow, yellowish within (" massi
cot yellow ", finally becoming" amber brown" at !east in the base), 
occasionally fading to whitish in upper part, surface covered up to 
the apical fibrillose zone with appressed to recurved scales which are 
concolorous with those of the pileus, partial veil pale yellow becom
ing whitish, surface between scales pale yellowish but finally amber
brown over lower part, silky and yellowish above; annulus present, 
submembranous or merely fibrillose. 

Spores sordid cinnamon-brown in deposits, 5.4-6.2 X 4.4-4.6 p., 

ellipsoid to slightly ovoid, smooth; basidia 20-23 X 4-5 p., four
spored, hyaline in KOH; pleurocystidia inconspicuous or only 
slightly projecting, 26-40 X 10-12 p., submucronate or obovate, often 
only slightly proj ecting, sorne brown basidia-like bodies also present 
in the hymenium; cheilocystidia 23-28 X 5-7 p., clavate to fusoid
ventricose with obtuse apices, hyaline, abundant but inconspicuous, 
in age elongating up to 45 p.; gill trama with a central strand of sub
parallel hyphae flanked on either si de by a gelatinous subhymenium; 
pileus trama with a thick gelatinous pellicle of hyphae 4-7 p. in dia., 
cells of tramai body up to 20 p., mostly 10-15 p. in dia ., clamp con
nections present. 

Pholiota mutabilis (Fr.) Quélet, Champ. Jura et Vosges, p. 126. 
1872. 

Agaricus mutabilis Fries, Syst. Mye. 1: 245. 1821. 
Dryophila mutabilis Quélet, Enchir. Fung. 'P· 69. 1886. 

Illustration: Reel 25, No. 175. 

GENERAL DrscussroN. The group of fruiting bodies photographed 
developed on an aider stump near the back door of our laboratory 
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at Rhododendron, Oregon, during the fall of 1944. The cluster was 
three days old when photographed at which time the material was 
all somewhat immature. The part not collected remained on the 
stump in good condition for over a week. Note the clark color of 
the young caps and how they gradually become paler and how they 
fade--usually on the dise first. The field characters to remember 
are the dull buff to clay-colored caps at maturity, the viscidity of 
the pileus, the densely arranged small scales on the stipe, and the 
manner in which the stem darkens from the base upward. The an
nulus is usually persistent. Carpophores in which the scales have 
been more or less weathered away may be confused with P. mar
gineUa Pk. Because of the truncate spores this species is not typical 
of Pholiota in the restricted sense, and there appear to be good rea
sons for segregating it and severa! other American species inter
mediate between Naucoria and Pholiota in a new genus.* 

EDIBILITY. Not recommended. One rather small Pholiota which 
might possibly be confused with this one is known to be poisonous. 

HABIT, HABITAT, AND DISTRIBUTION. Cespitose on decaying hard
wood stumps and logs, spring and fall . It is typically northern in 
distribution and probably not rare within that range. It is rela~ 
tively common in the Pacifie Northwest, but is also known from 
as far east as Nova Scotia in Canada. 

TECHNICAL DESCRIPTION. Pileus (2.5) 3-5 (6) cm. broad, at first 
obtusely conie to campanulate, expanded-umbonate or with a de
curved mm·gin, umbo obtuse, surface viscid and hygrophanous, 
usually with one row of minute superficial fibrillose scales near the 
margin, occasionally more, often the scales scattered and very incon
spicuous, soon glabrous or nearly so, color clark reddish brown 
(near " Mars brown ") to dull cinnamon (" Sayal brown ") when 
young, soon becoming paler and near "clay-color ", fading to pale 
buff (" cinnamon-buff" to " pinkish buff "), the dise at times later 
developing a more ochraceous tint, margin often striatulate in age 
when wet; fl esh pallid ("tilleul buff "), thick in the dise (8 mm.) 
but abruptly thinner away from the stipe, odor fungoid, taste 
slightly unpleasant; lamellae broadly adn a te becoming decurrent, 
close to crowded, broad (5 mm.), tapering slightly to the cap margin, 
pallid when young, near "Sayal brown" (dull cinnamon) at matur
ity, edges even; stipe 3-7 (10) cm. long, 5-8 (12) mm. thick at apex, 
tapered downward to an almost pointed base or nearly equal, often 

* Kuehneromyces mutabilis (Fr.) Singer & Smith, Mycologia 38: 505. 1946. 
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connate, stuffed but saon hollow, surface densely covered with min
ute recurved scales up to the superior, evanescent, submembranous, 
pallid to clay-color annulus, pallid to clay-color above the ring and 
silky or occasionally striate, the part below the annulus sordid buff 
to clay-color but soon darkening to dark sordid brown (" Dresden 
brown "), the change extending from the base upward. 

Spores dark rusty brown in mass, 6-7 X 3.8-4.2 p., subovoid, rusty 
brown in KOH, smooth, with a small apical pore (appearing trun
este under oil); basidia four-spored, 17-19 X 4-4.5 p., hyaline in 
KOH ; pleurocystidia none; cheilocystidia abundant, hyaline in 
KOH, fusoid-ventricose, 17-23 X 5-8 p., apices obtuse to subacute, 
the walls often wavy; gill trama regular, hyaline in KOH, the sub
hymenium not distinct; pileus trama homogeneous beneath a thick, 
viscid pellicle, floccose portion hyaline or nearly so in KOH (S-
19540). 

FLAMMULA (Fr.) Quélet, emended Singer 

The species of Flammula are characterized among the rusty
brown spored agarics with central stipes by their lignicolous habitat, 
usually viscid pileus, and lack of conspicuous colored scales on the 
pileus and stipe. The spores are not bright yellowish-ferruginous 
as in Gymnopilus and are typically smooth. Pleurocystidia are 
typically abundant. A veil is usually present but is not developed 
weil enough to leave a distinct annulus on the stipe. 

The genus is separated from Pholiota only with sorne difficulty. 
This is true, however, regardless of whether the genera are used in 
the old Friesian sense or as emended by Singer. In general, species 
of Pholiota are densely cespitose whereas in Flammula they are 
not. In Pholiota the stipe is usually covered by very distinct re
curved scales whereas in Flammula this condition is rare. A similar 
difference exists in regard to the pileus. These characters must ali 
be considered in placing collections in which a distinct annulus is 
lacking. If a weil formed annulus is present, the material would 
of course be referred to Pholiota. From Inocybe and Hebeloma the 
flammulas are distinguished principally by their lignicolous habitat. 
The hebelomas most likely to be confused with flammulas have 
rough instead of smooth spores. The genus Inocybe, once one 
knows the general appearance of t he species, cao be identified at 
sight with little or no difficulty. The recognition of the genus 
Gymnopilus makes it rouch easier to distinguish flammulas from 
Naucoria . In general the species formerly grouped in both Nau-
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coria and Flammula but having very bright rusty colored spores 
which are more or Jess roughened are placed in Gymnopilus. The 
latter is characterized in addition by the species having dry pilei 
and in pleurocystidia being typically absent. If the pileus is not 
typically dry and fibrillose an annulus is present on the stipe. A 
great deal of research remains to be done in arranging a satisfactory 
classification for t he North American species of Flammula, Pholiota , 
Naucoria and Gymnopilus, but the recognition of such genera as 
Agrocybe and Gymnopilus and the restrictions applied to Pholiota 
and Flammula clarify rather than complicate the situation. 

ln addition to the difficulties offered by the fungi themselves, the 
nomenclature in regard to Flammula is somewhat confused. The 
name Flammula was used in 1868 for a genus of flowering plants, 
but never came into general use and is now regarded as a synonym 
of Ranunculus. ln view of the use of this name prior to t hat of 
Quélet, Murrill ( 1917 ) adopted the na me Gymnopilus Karsten. 
Karsten's genus is based on F. liquiritiae and F. picrea, two species 
which 1 consider generically distinct from those illustrated here as 
flammulas. Romagnesi (1936) gave the name Fulvidula to species 
congeneric with Gymnopi lus sensu Karsten. His name must there
fore be considered a synonym of Gymnopilus. Ali of this prevents 
the name Gymnopilus from being used in the sense of Murrill as a 
substitute for Flammula. Since the British mycologists as weil as 
Singer and myself have proposed Flammula for the list of Nomina 
Conservanda, 1 am cont inuing to use it in the hope that favorable 
action will be taken by t he next congress. Kauffman's (1926) key 
to species of Flammula and Murrill's (1917) account of Gymnopilus 
treat the genus according to the concept of the Friesian system. 

KEY 

I. Pileus with clark vinaceous brown fibrils at !east over the dise 
Flammula decorata R. 26, No. 176 

I. Pileus glabrous and bright. scarlet red to pinkish orange, readily blacken-
ing ............ .. .......... . . . Flammula astragalina R. 26, No. 177 

I. Pileus orange to tawny, with superficial scales along the margin 
Flammula lubrica R. 26, No. 178 

Flammula decorata Mun·ill , Mycologia 4: 262. 1912. 

Gymnopilus decoratus Murrill, Mycologia 4: 251. 1912. 
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GENERAL DiscussiON. This fungus can be readily spotted in the 
field by the copious white to yellowish tinged veil which leaves a 
white cottony fringe along the cap margin, the clark army brown 
scales or appressed fibrils around the dise of the cap, and the fibril
lose sheath on the stipe which becomes somewhat broken up. An
other curious feature of the species is the habit of growing on dead 
branches rather than on the larger pieces of wood such as old logs 
or stumps. The photograph shows typical highly colored carpo
phores. Particularly in dry weather one finds it rouch paler and 
duller, and at times only a few colored fibrils are visible arouncL the 
dise. The pleurocystidia are voluminous in comparison with the 
basidia and furnish a valuable microscopie character by which dried 
material can be identified. 

EDIBILITY. Apparently not tested. 

HABIT, HABITAT, AND DISTRIBUTION. Single to subcespitose on 
dead branches of conifers either on standing trees or on slash or 
windfalls. It fruits during the fall and is common in Washington, 
Oregon, and California. 

TECHNICAL DESCRIPTION. Pileus 3-7 cm. broad, obtuse when 
young, expanding to broadly campanulate or expanded umbonate, 
at times broadly convex to plane, the margin often arched and up
lifted slightly causing the dise to be shallowly depressed and with or 
without a slight umbo in the center, surface viscid but covered at 
first by dull vinaceous brown fibrils at !east over the dise ("natal 
brown " to " army brown " or pal er), these becoming arranged into 
appressed scales or scales slightly recurved over the dise and with 
pallid tips, margin usually appendiculate with copious white fibrils 
from the partial veil-almost cottony at times, occasionally with 
white floccose superficial scales over the cap-margin from veil rem
nants; co lors gradually becoming pal er and in age the dise often 
merely él.ark avellaneous to vinaceous buff, the margin at times near 
isabella co lor in age; flesh thickish, white, watery cartilaginous, oc
casionally pale sordid yellowish in age, odor none or faintly frag
rant, taste mild; lamellae close, broad, tapered evenly to cap margin, 
bluntly adnate or depressed adnate and with a slight tooth, white 
to pale yellowish, slowly becoming sordid brownish (often near 
" avellaneous "), edges even; stipe 5-11 cm. long, 5-8 mm. thick, 
equal above a slightly bulbous base, hollow, flesh pale yellowish, 
with a whitish to vinaceous fibrillose sheath up to the apical an
nular zone, apex whitish to pale greenish yellow and silky, sheath 
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breaking up into more or less floccose scales or zones or remaining 
merely appressed fibrillose, flesh in the base usually sordid brown. 

Spores dull rusty brown in deposits, pale tawny in KOH, 5.8-
6.7 X 4-4.6 p., oblong to ovoid in front view, very slightly bean
shaped in side view, smooth; basidia four-spored, 21-24 X 5-6.5 p., 

hyaline in KOH; pleurocystidia very abundant, fusoid-ventricose 
with obtuse apices and the walls often wavy, thin-walled, hyaline 
in KOH, 53-78 X 9-16 p., arising in subhymenium; cheilocystidia 
similar or shorter; gill trama with a broad central strand of parallel 
hyphae flanked on either side by a gelatinous subhymenium, hyaline 
or nearly so in KOH; pileus trama with a thick gelatinous pellicle 
the hyphae 4-7 p. in dia., sorne with slight incrustations of pigment, 
flesh proper of floccose hyaline hyphae closely interwoven, clamp 
connections present (S-24696). 

Flammula astragalina (Fr.) Quélet, Champ. Jura et Vosges 2: 347. 
1873. 

Agaricus astragalinus Fries, Syst. Mye. 1: 251. 1821. 
Agaricus Neesii Barla, Champ. Prov. Nice p. 46. 1859. 
Dryophila astragalina Quélet, Enchir. Fung. p. 71. 1886. 

Illustration: Reel 26, No. 177. 

GENERAL DiscussiON. This is perhaps the most brightly colored 
species in the genus. The carpophores photographed were young 
and in perfect condition but the blackish stains were already evi
dent on one cap. If the caps do not become discolored, the colors 
gradually become more yellowish. It is not uncommon to find 
clusters which have faded and then become water-soaked and 
blackened and which present a rather unsightly appearance. This 
is one of the most difficult of ali agarics to dry. If the carpophores 
are watersoaked to begin with they cannot be dried to make good 
herbarium specimens. The least bit of overheating or merely poor 
circulation of air is enough to cause material to blacken. As one 
may readily surmise, the tendency to stain black, the bright pinkish 
orange color of fresh caps, and habitat on conifer logs are sufficient 
to allow the fungus to be readily identified in the field. 

EmBILITY. Not edible because of the very bitter taste. 

HABIT, HABITAT, AND DISTRmUTION. Single, scattered, or in small 
clusters on decaying wood of conifers during the late summer and 
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fall. It is northern in distribution. I have examined material from 
Ontario, Canada, and from Michigan, Montana, Washington, and 
Oregon in the United States. The photograph was taken at Rho
dodendron, Oregon. 

TECHNICAL DESCRIPTION. Pileus 2-4 cm. broad, obtusely conie 
or obtusely umbonate when young, expanding to obtusely campanu
late and finally with a spreading or uplifted marg!P which may be
come wavy, usually retaining a slight obtuse umbo, surface smooth, 
viscid to glutinous when wet, soon dry, glabrous except for pallid 
fibrillose remains of the veil along the margin, color brilliant pinkish 
orange (" flame scarlet" to " bittersweet orange"), fading some
what in age and soon developing blackish discolorations; flesh 
moderately thick, tapered evenly to the margin (about 4 mm. in 
the dise), pliant and watery, "Mikado orange" but soon paler yel
lowish orange, odor none, ta ste very bitter; lamellae sharply and 
deeply adnexed, at times appearing to be almost free, close, 2-3 tiers 
of lamellulae, moderately broad (3-4 mm.), "capucine yellow" 
(orange-yellow) but discoloring somewhat where bruised, edges 
even; stipe 5-9 cm. long, 4-7 mm. thick, equal, terete, hollow, 
flexuous, " cream-color " within at apex, sordid orange buff in the 
base, surface more or less fibrillose and pallid yellowish from the 
veil, base tinged faintly like the pileus and soon sordid orange
brown where handled, glabrescent. 

Spores 5.6-6.3 X 4-4.2 lh pale reddish tawny under the microscope 
in KOH, smooth, oblong to subellipsoid; basidia yellowish in mass 
(sections) in KOH, hyaline when isolated, four-spored, lS-23 X 5-
6 p.; pleurocystidia abundant, hyaline but with a highly refractive 
amorphous substance in the enlarged part as seen revived in KOH, 
32-44 X 9-16 p., mucronate or with a papillate apex, in sorne the 
papilla enlarged to a small knob, in others tapered to a sharp point; 
cheilocystidia subcylindric but elongating to filamentous and up to 
60 p. long, 3-6 p. in dia .; gill trama of narrow interwoven hyphae, 
sordid yellowish to orange-yellow in KOH, the subhymenium very 
intricately interwoven and orange brown in KOH; pileus trama with 
a thick gelatinous pellicle of pale yellowish hyphae 2.5-4 p. in dia., 
flesh proper orange-brown in KOH, with a somewhat differentiated 
hypoderm, the remainder floccose-filamentous and compactly inter
woven, lactifers numerous (S-19747). 
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Flammula lubrica (Fr.) Quélet, Champ. Jura et Vosges p. 251. 
1872. 

Agaricus lubricus Fries, Syst. Mye. 1: 252. 1821. 
Dryophila lubrica Quélet, Enchir. Fung. p. 70. 1886. 

Illustration: Reel 26, No . 178. 

GENERAL DiscussiON. This is one of the larger species in the 
genus and one which can be recognized by its habit of appearing 
near an old conifer log-as is shown in the photograph. I have 
never found it directly on one unless it was in the last stages of de
cay. The orange-reddish colors and small superficial scales are also 
characteristic, but the scales are soon washed off the pileus by rain. 
The coarsely fibrillose stipe below the zone left by the broken veil 
is also characteristic. Because of its apparently terrestrial habitat 
and large size sorne who find it will search in Hebeloma for a name. 
If a microscope is available the specimens can be quickly assigned 
to the proper genus by checking the presence of pleurocystidia and 
the small smooth spores. 

EDIBILITY. Not recommend'ed. Probably edible but there is 
danger of confusing other species with it. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered, usually along the 
side of or near old conifer logs or occasionally on the very ·decayed 
wood. It fruits during the spring and fall, and is typically north
ern in distribution. I have found it commonly only at medium 
elevations (3000-4000 ft .) in the Cascade and Olympie Mountains. 

TECHNICAL DESCRIPTION. Pileus (4) 5-10 (12) cm. broad, con
vex to obtuse when young, the margin incurved, expanding to ob
tusely umbonate or plane, the margin finally spreading or recurved, 
surface glutinous, at first with scattered fibrillose scales from the re
mains of a universal veil, soon glabrous except for the margin which 
may be decorated with veil remuants, color tawny on the dise and 
yellowish to orange or orange-cinnamon toward the margin 
(" tawny " on dise, remainder "cinnamon-buff" to " ochraceous 
orange " or " zinc-orange") ; flesh thick, pliant, pallid to pale avel
laneous, odor none, taste slightly nauseous (odor of radish-Kauff
man) ; lamellae bluntly adnate becoming subdecurrent, at times 
somewhat adnexed and toothed, close to crowded, 61- 73 reach the 
stipe, 2-3 tiers of lamellulae, broad (up to 10 mm.), white to pallid, 
soon dull brown (" tawny olive" to "wood brown") , edges uneven; 
stipe 4-7 (12) cm. long, 10-15 mm. thick, equal, solid or in age be-
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coming hollowed, near apex white and silky, lower down coarsely 
fibrillose to somewhat fibrillose-scaly and white at first, gradually 
becoming pale to dark rusty brown from the base upward in age, 
when dried pale buff to alutaceous. 

Spores rusty brown in mass, smooth, pale tawny in KOH, ellip
soid to subovoid, 6-7.4 X 3.5-4 p.; basidia four-spored, 19-26 X 4-
5.5 p., yellowish in mass in KOH (hyaline in thin sections) ; pleuro
cystidia abundant, yellowish in KOH but gradually becoming 
hyaline, 50-72 X 10-16 p., fusoid-ventricose, the apices subacute, the 
walls slightly thickened; cheilocystidia abundant, similar to or 
shorter than the pleurocystidia; gill trama with a central strand of 
parallel hyphae, the cells 5-10 p. in dia. and :flanked on either side by 
a gelatinous subhymenium; pileus trama with a thick gelatinous pel
licle of hyphae 2.5-4,.,. in dia., those on the upper surface yellow in 
KOH, the body of the pellicle hyaline, hyphae next to the trama 
proper with incrusted yellow pigment, trama below hyaline, inter
woven, the cells 8-10 p. in dia., clamp connections present (S-20018). 

KEY D 

The dark spored agarics 

A. Gills deliquescing at maturity .... .. .... . . . .... .... .. Coprinus p . 570 
A. Gills not deliquescing 

I. Pileus with cuticle formed of pear-shaped or vesiculose cells arranged 
in a palisade or in a compact layer one or more cells thick; fruiting 
body typically fragile 

a . Gills spotted lby maturing spores; spores not decoloring rapidly 
in concentrated sulphuric acid .............. . Panaeolus p. 564 

a. Pileus plicate-striate and paraphyses coprinoid 
Pseudocoprinus p. 560 

a. Pileus not plicate-striate, or if so paraphyses not coprinoid 
Psathyrella p. 550 

I. Pileus with cuticle formed of slender filamentous hyphae ( cells vesi
culose in a few but then formed by ,the breaking up of chains and 
appearing powdery on cap) 

a. Annulus typically present 

1). Gills free; stipe readily separable from cap 
Agaricus p. 531 

1) . Gills attached; stipe not readily separable 
Stropharia p. 521 

a. Annulus not present, veil if present adhering to cap or along its 
mar gin 
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1). Gleoeystidia present in hymenium; typically lignicolous spe
cies or on pea.t or muck (if on dung or humus see Stro-
pharia) ............... .......... .. . Naematoloma p. 508 

1). Gleocystidia not present though other types of pleurocystidia 
may be present and abundant ........... . Psilocybe p. 516 

NAEMATOLOMA Karsten 

The members of this genus are better known under the generic 
name Hypholoma. However, the genus Hypholoma (Fr.) Quélet 
contained two groups of fungi so diverse in their fundamental char
acters that it is' now recognized that they belong in separate genera. 
Karsten was the first to divide the genus Hypholoma Quélet into 
two genera along the !ines which now appear to be correct. He pro
posed the name Naematoloma for the species related to our common 
brick-cap, N. sublateritium, and retained the name Hypholoma for 
the fragile species. The species of Naematoloma are characterized 
by their typically bright colors, the more or Jess pliant flesh, dull 
brown to purple brown spores, by their habit of growing on wood 
or debris or on soi! composed largely of peat, and by the lack of a 
distinct annulus. The cuticle of the pileus is composed of narrow 
appressed hyphae which may or may not be gelatinous, and a dif
ferentiated hypoderm is present in sorne species. The stipe varies 
in consistency from fleshy to cartilaginous. Its consistency is 
utterly worthless as a character for distinguishing between Psilocybe 
and Naematoloma. The only distinction which I have been able 
to find which appears to be both practical and logical is the presence 
of gleocystidia in N aematoloma and their absence in Psilocybe. 
From Stropharia, Naematoloma is also separated with sorne diffi
culty until one is acquainted with the two types of fungi. The an
nulus in Stropharia is the most reliable character to use, but as 
pointed out for severa! species, is not always present. In addition, 
most stropharias are terrestrial whereas the naematolomas likely to 
be confused with them are lignicolous. 

The pleurocystidia of Naematoloma, here referred to as gleo
cystidia, are variable in shape but are all characterized by having, 
when revived in KOH, a highly refractive amorphous content which 
usually only partly fills the central cavity. They may or may not 
project from the hymenium, and, if imbedded, as in most of the 
common species, are easily overlooked because their content is 
hyaline in water mounts of fresh material. Sections of fresh mate
rial should be stained in cotton blue or in basic phloxine in order to 
more readily demonstrate these cystidia. 
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The spores, though typically purple brown when fresh , are a dull 
yellowish brown when dried and then revived in KOH and viewed 
under a microscope. This difference is very striking and likely to 
be confusing to those learning to study herbarium material. There 
are also sorne species in which the spore print is neither typically 
purple brown nor rusty brown. This creates sorne difficulty when 
one is working with fresh material. 

Naematoloma is not a large genus. About twenty-five species are 
recorded for North America, but three are so common that most 
people soon find at least two of them, N. sublateritium and N. fasci
culare. Because of this they frequently find themselves comparing 
the genus with Flammula and come to think of naematolomas as 
typically medium sized fungi. As far as the number of species in 
the genus is concerned, this impression is erroneous since most are 
typically rather small and slender, much as in N. dispersum (R. 26, 
no. 182) . N. sublateritium is a highly prized esculent in regions 
where it is abundant. N. fasciculare is said to be poisonous, but in 
addition is so bitter that no one is ever likely to eat enough of it ro 
suffer much harm. Most of the species fruit during the late sum
mer or fall, and during late August and September the smaller ones 
are a common sight along the rabbit trails in our sphagnum bogs. 
The larger species are usually clustered and conspicuous because of 
their bright colors. A revision of the North American species is 
soon to be published in volume ten of the North American Flora. 

KEY 

I. Carpophores not typically cespitose 
Naematoloma dispersum R. 28, No. 182 

I. Carpophores typically cespitose. 
A. Gills becoming distinct! y green or greenish; taste of flesh intensely 

bitter ................... . Naematoloma fasciculare R. 26, No. 181 
A. Gills not tru! y green and taste not intense! y bitter; pileus typically 

red or reddish on dise .. . Naematoloma sublateritium R. 26, No. 179 
A. Pileus cinnamon-orange to tawny 

Naematoloma capnoides R. 26, No. 180 

Naematoloma sublateritium (Fr.) Karsten, Hattsvamp. p. 495. 
1879. 

The Brick-red Naematoloma 

Agaricus sublateritius Fries, Epier. Syst. Mye. p. 221. 1838. 
Hypholoma sublateritium Quélet, Champ. Jura et Vosges p. 143. 1872. 
Geophila sublateritia Quélet, Enchir. Fung. p. 113. 1886. 
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Dryophila sublateritia Quélet, FI. Mye. Fr. p. 154. 1888. 
Agaricus perplexus Peck, Ann. Rep . N. Y. Sta.te Cab. 23: 99. 1872. 
Hypholoma perplexum Saccardo, Syll. Fung. 5: 1028. 1887. 

Illustration: Reel 26, No. 179. 

GENERAL DiscussiON. The cluster photographed was a small one 
but is nevertheless representative. The appendiculate margin of 
the pileus does not show weil in the picture, but the remains of the 
veil on the pileus can be seen near the margin. The gills are whitish 
in typical material but may be yellowish at times and considerable 
variation is not infrequent. Consequently I do not recognize Peck's 
H. perplexum as a species. The taste is another variable character, 
being mild in sorne collections and bitter in others, but I have not 
been able to correlate the mild taste with the yellow to olivaceous 
gills. N. sublateritium is distinguished from its close relatives by 
the brick red color of the pileus, though under certain circumstances 
the color may be paler. The cluster photographed was redder than 
usual. The cystidia and spore size of ali the larger naematolomas 
are so similar that they are of relatively little value in distinguish
ing species. 

EnmiLITY. From the mycophagist's point of view this is one of 
the very important species. It is both abundant and weil fiavored 
besicles being relatively free from insects. In the vicinity of Ann 
Arbor, Michigan, it is one of the species collected and dried or 
canned for winter use. Depending on the season, it can be found 
from August until winter, and is often one of the last edible species 
available in the fall. In the European literature it has been re
ported as poisonous, but like many American and Canadian inves
tigators, I have eaten and enjoyed it with no ill effects. 

HABIT, HABITAT, AND DISTRIDUTION. Cespitose to subcespitose on 
or around old stumps, particularly oak. The largest carpophores 
I have seen were collected at the edge of an old sawdust pile in an 
oak-hickory woods. It is very common throughout the central and 
eastern United States during the late summer and fall. lts fruiting 
period appears to be more prolonged than that of Armt1laria mellea. 

TECHNICAL D ESCRIPTION. Pileus 2-8 (10) cm. broad, obtuse 
when young, becoming broadly convex or plane, sometimes with a 
low obtuse umbo, at times the margin uplifted in age, margin inrolled 
and white cottony-tomentose at first, with a pallid to pale yellowish 
appendiculate zone from the broken veil, surface moist, at first cov-
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ered over all by a thin canescent appressed whitish-fibrillose coating 
and dotted here and there by scattered patches of yellowish fibrils 
from the broken veil, in age often glabrescent on the dise, color 
" camee brown " to " cacao brown " on the dise and " buff pink " to 
whitish along the margin (more or less brick-red with a paler mar
gin), gradually fading to " orange-cinnamon " or " cinnamon " 
(cinnamon-color), sometimes yellowish where bruised and at times 
entirely yellow when buried under leaves; fiesh thick, firm, pallid 
brownish, about 1 cm. thick in the dise, odor none, taste mild to 
bitterish, sometimes staining yellowish where bruised; lamellae close 
but not crowded, 48-55 reach the stipe, 3-5 tiers of lamellulae, 
bluntly adnate and readily seceding, broadest (6--7 mm.) at the 
point of attachment, equal to the abruptly narrowed outer end, 
white to pallid whitish, in some collections yellowish to olivaceous, 
becoming clouded gray and finally dark purple-gray from the spores, 
edges even; stipe 5-9 cm. long, 5-10 mm. thick, equal, solid, pallid 
watery gray when young, the cortex white, surface white over all 
and appressed fibrillose below the fibrillose annular zone left by the 
broken veil, at times almost fibrillose-sealy toward the base, soon 
staining yellowish and finally rusty brown from the base upward, 
apex silky to pruinose. 

Spores " dark vinaceous gray " or " deep slaty brown " in deposits, 
pale purplish in water-mounts when fresh, yellowish brown revived 
in KOH, 6--7.5 X 3.5-4 JL, with an obscure apical pore, smooth; ba
sidia four-spored, 17-20 X 5-7 JLi pleurocystidia· scattered to abun
dant, more or less imbedded in the hymenium, fusoid-ventricose to 
mucronate, 24-36 X 10-15 JL1 when revived in KOH usually contain
ing a highly refractive irregular amorphous body; cheilocystidia 26--
34 X 7-9 JL, fusoid-ventricose with obtuse to subcapitate apices; gill 
trama parallel, hyphae 4-8 JL in dia.; pileus trama with a thin sub
gelatinous pelliele of hyphae 2.5-3 JL in dia., beneath this a hypo
derm of colored cells compactly arranged and 6--12 (15) JL in dia., 
the remainder fioccose and of narrower hyphae (S-20540). 

Naematoloma capnoides (Fr.) Karsten, Hattsvampar p. 495. 1879. 

Agaricus capnoides Fries, Syst. Mye. 1: 289. 1821. 
Hypholoma capnoides Quélet, Champ. Jura et Vosges p. 348. 1873. 
Dryophila fascicularis var. capnoides Quélet, FI. Mye. Fr. p. 478. 1888. 

Illustration: Reel 26, No. 180. 
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GENERAL DiscussiON. The cluster photographed was still wet 
from recent heavy rains, and this accounts for the shiny appearance. 
The pilei are not viscid though when as wet as those shawn here 
they are slippery because of the slight gelatinization of the hyphae 
covering the surface. The diagnostic field characters of the species 
are the pallid to purplish gills (when young and old respectively), 
the more or less orange-cinnamon to tawny pilei which become paler 
in age, and the purplish spore deposit. Compare this species with 
Flammula astragalina. The latter can at once be distinguished in 
the field by its tendency to blacken. Its spores are a different color 
and there are other differences as well, but the two are nevertheless 
closely related. N. capnoides is difficult to distinguish in the field 
from N. tsugaecola since both grow in the same habitat and have 
more or less the same color. However, N. tsugaecola has larger 
spores and very few pleurocystidia. 

EnmiLITY. Edible. Considered good by sorne authors. 

HABIT, HABITAT, AND DisTRIBUTION. Typically cespitose to 
densely gregarious on the wood of conifers in the mountainous areas 
of the western United States. During warm wet fall seasons in 
this region it is the most frequently encountered species in the genus. 

TECHNICAL DESCRIPTION. Pileus (2) 3-5 (7) cm. broad, obtuse 
to convex and with an inrolled margin at first, expanding to broadly 
convex to plane or at times with an obtuse umbo, surface moist but 
not truly hygrophanous, hoary silky at first or with a few thin 
patches of buff fibrils and soon glabrescent, margin at first appen
diculate with patches of fibrils, color " cinnamon " to " ochraceous 
tawny" or " orange rufous " (more or less bright fulvous to yellow
ish brown), the margin usually pale yellowish, when mature often 
"ochraceous buff" (buff yellow) on the dise and pale yellow (" light 
buff ") on the margin; fiesh modera tel y thick (3-5 mm.) and firm, 
tapering gradually to the margin , white to pallid, odor and taste not 
distinctive; lamellae close, 38-42 rea ch the stipe, 3 tiers of lamel
lulae, moderately broad to narrow (2.5-3.5 mm.), rounded-adnate, 
readily seceding, white to grayish white when young, soon clouded 
grayish-purple-brown, edges even; stipe 5-7 cm. long, (3) 4-8 (10) 
mm. thick, equal or slightly enlarged at the base, base somewhat 
strigose, t erete or compressed, tubular or becoming hollow in age, 
surface whitish toward the apex, pallid tan toward the base, becom
ing darker tan or rusty brown in age from the base upward, sparsely 
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fibrillose up to the faint annular zone left by the broken veil, apex 
somewhat pruinose to subglabrous. 

Spores dull purple brown in water mounts of fresh material, dull 
yellowish brown when revived in KOH, ellipsoid, smooth, 6-7 X 4-
4.5 p., with a small apical pore and hence obscurely truncate; basidia 
four-spored, 18-20 X 5-6 p.; pleurocystidia scattered to abundant, 
usually obovate-mucronate but varying to subclavate, 22-30 X 7-
10 p., with a highly refractive content and hence readily discernible 
when revived in KOH, inconspicuous in water mounts of fresh mate
rial; cheilocystidia either similar to pleurocystidia (these rare) or 
fusoid-ventricose with obtuse apices, hyaline, 16-24 X 6-9 p.; gill 
trama subregular, homogeneous, subhymenium very narrow; pileus 
trama homogeneous beneath a thin nongelatinous (or very slightly 
gelatinous) cuticle, hypoderm of hyphae 10-40 p. in dia. and with 
rusty brown walls as revived in KOH, clamp connections present 
(G-722). 

Naematoloma fasciculare (Fr.) Karsten, Hattsvamp. p. 496. 1879. 

The Fasciculate Naematoloma 

Agaricus fascicularis Fries, Syst. Mye. 1: 288. 1821. 
Pratella fascicularis S. F. Gray, Nat. Arr. Brit. Plants 1: 627. 1821. 
Hypholoma fasciculare Quélet, Champ. Jura et Vosges, p. 144. 1872. 
Geophila fascicularis Quélet, Enchir. Fung. p. 113. 1886. 

Illustration: Reel 26, No. 181. 

GENERAL DiscussiON. The important characters for recognizing 
this species are the bright orange-yellowish to greenish yellow caps, 
the pale yellow gills which soon become greenish and finally olive
green, and the very bitter taste. On the Pacifie Coast from central 
California north it is usually a medium sized species with caps about 
4-8 cm. broad. However, in old slashings and burns throughout the 
same region it is not uncommon to find old logs and snags covered 
by hundreds of fruiting bodies, all of them small (caps 2-4 cm. 
broad) . In the nmth central, the northeastern and the eastern 
United States south to the Carolinas this small form is the one 
usually encountered. It is a truly beautiful fungus when at its 
best, but has a tendency to become sordid after being water-soaked 
and since the fruiting bodies are relatively persistent, one's first im
pression of it is likely to be unfavorable. When water-soaked, the 
cap as well as the gills may become olivaceous. 
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There are two medium sized naematolomas which have greenish 
gills at !east in sorne stages. These are N. el..aeodes and N. sub
lateritium. Kauffman apparently was of the opinion that both of 
these were really only one species, N. sublateritium, and my own 
observations support this conclusion. In any event, the yellowish 
pileus readily distinguishes N . fasciculare at sight. A number of 
small slender naematolomas have olivaceous gills, but these grow on 
humus or moss and have distinctly larger spores. 

EnmiLITY. After tasting the raw flesh of this species, one is not 
likely to be tempted to eat it. Sorne writers class it as not edible, 
and sorne as poisonous. There are reports of people eating this spe
cies after boiling the caps in water and of suffering no ill effects. 
The bitter taste of N. sublateritium disappears as the caps are 
cooked or is not intense, but this is not true for N. fasciculare. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious to cespitose on 
decaying logs and stumps of broad leaved trees as weil as conifers. 
Common throughout northern United States. It occurs either dur
ing the spring or fall months and is sometimes abundant during mild 
winters. In northern California it is sometimes very abundant on 
old redwood logs. 

TECHNICAL DESCRIPTION. Pileus (1) 2-5 (8) cm. broad, when 
young obtusely conie to campanulate, expanding to umbonate or 
becoming nearly plane, the margin incurved at first, surface glabrous 
or at times the cuticle breaking up to form spotlike scales, sorne
times slightly silky toward the margin, somewhat lubricous when 
wet, margin at first hung with veil fragments, color " ochraceous 
orange" on dise and "citron yellow" to "Isabella color" (tinged 
greenish) along the margin, sometimes " amber brown " on dise in 
age, the margin then " straw yellow " or sordid olive; flesh moder
ately thick (4 mm. towards the stipe), tapering gradually to the 
margin, "citron yellow" to "lemon yellow ", when eut changing to 
sordid brown, odor none, taste very bitter; lamellae crowded, 55-62 
reach the stipe, severa! tiers of lamellulae, adnate, seceding, narrow 
(3 mm.), pale sulphur yellow and becoming bright greenish yellow 
(" sulphur yellow "to " pale greenish yellow "to " chrysolite green " 
and finally " olive-citrine"), edges even; stipe 5-12 cm. long, (3) 
4--10 mm. thick, narrowed downward, hollow, fleshy, yellow within, 
terete or compressed, sulphur yellow at first but soon becoming 
tawny to ferruginous from the base upward, surface appressed fibril
lose or with an evanescent zone from the broken veil, apex pruinose 
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to glabrous but unpolished, often wavy or undulating and somewhat 
contorted. 

Spores 6.5-8 X 3.5-4 p., ellipsoid to slightly ventricose, pale sordid 
brown when revived in KOH, purplish brown fresh, smooth, apex 
with a hyaline germ pore; basidia four-spored, 17-21 X fHJ p.; 

pleurocystidia very abundant, 26-42 X 6-11 p., ventricose with an 
abruptly narrowed and prolonged apex, sorne mucronate, sorne 
buried in the hymenium, sorne projecting somewhat, others arising 
from the gill trama, highly refractive in KOH, sorne merely with a 
highly refractive central body; cheilocystidia 1S--32 X 6-10 p., ob
tusely fusoid-ventricose; gill trama more or less regular, yellowish 
in KOH; pileus trama homogeneous, the cuticle hardly differen
tiated and consisting only of more compactly arranged hyphae, 
clamp connections present (S-24296). 

Naematoloma dispersum (Fr.) Karsten, Hattsvamp. p. 496. 1879. 

Agaricus dispersus Fries, Epier. Syst. Mye. p. 222. 1838. 
Hypholoma dispersum Quélet, Champ. Jura et Vosges p. 144. 1872. 
Geophila dispersa Quélet, Enehir. Fung. p. 113. 1886. 
Dryophila dispersa Quélet, FI. Mye. Fr. p. 153. 1888. 
Agaricus fascicularis var. marginatus Fries, Syst. Mye. 1: 289. 1821. 
Hypholoma marginatum Schroeter, Krypt. FI. Schles. p. 571. 1889. 
Psilocybe ochraeceps Kauffman, Pap. Mieh. Acad. Sei. Arts and Letters 5: 

143. 1926. 

Illustration: Reel 26, No. 182. 

GENERAL DISCUSSION. The characters which aid most in identify
ing this fungus in the field are the habitat and the white fibrillose 
zones usually present on the stipe and which nearly always show 
up very distinctly because the fl.esh of the stipe darkens beneath 
them. Most of the other slender species are found on peat deposits, 
in sphagnum bogs, or occasionally they fruit on piles of organic 
matter in the woods such as those left along streams when high 
water has receded. The color of the cap is not a reliable character 
since it varies a great deal, and other species have similar colors. 
N. dispersum is included here in order to complete the series of spe
cies illustrating the differences in stature in the genus. 

EDmiLITY. Bitter and not recommended. 

HABIT, HABITAT, AND DisTRmuTION. Scattered to gregarious on 
or around very decayed conifer logs or where chips have accumu
lated from wood-cutting operations. It is common in western 
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Washington, Oregon, and in northern California, but is a'lso known 
from northern Idaho. It often fruits late in the fall. 

TECHNICAL DESCRIPTION. Pileus 1--3.5 (4) cm. broad, conie to 
convex, broadly umbonate in age, surface glabrous on the dise and 
faintly silky near the appendiculate margin, lubricous when moist, 
not striate, color variable, orange-tawny to tawny at first, becoming 
yellowish to sordid olivaceous toward the margin, fading slowly to 
sordid yellow or buff (only subhygrophanous)," ochraceous-orange" 
to "ochraceous tawny" becoming "honey yellow" to "Isabella 
color " near margin, fading slowly to sordid " ochraceous buff" or 
"warm buff "; flesh rather watery but firm, whitish or sordid oliva
ceous to yellowish, odor not distinct, taste slightly bitterish and un
pleasant; lamellae broad, adnate, close, white to whitish at first, 
becoming sordid olive and finally purplish brown, edges whitish; 
stipe 6-10 cm. long, 2-5 mm. thick, equal above a slightly enlarged 
more or less strigose base, brittle or in large carpophores tough and 
pliant, covered by a dense silky fibrillose layer to near the pruinose 
apex, at times with faint fibrillose patches or subannular fibrillose 
zones over the lower portion, lower part dark reddish brown to 
bister beneath the fibrils, paler above and yellowish. 

Spores 7-9 X 4-5 p., ellipsoid, smooth, with an apical pore, dull 
reddish brown when revived in KOH; basidia four-spored, 18--24 X 
6-7 p., hyaline in KOH; pleurocystidia abundant, 32-48 (60) X 8--
12 (15) p. , mucronate, the enlarged portion with a highly refractive 
content; cheilocystidia abundant, fusoid-ventricose to subcylindric, 
18--22 (34) X 6-9 p., hyaline, content homogeneous, apex rounded; 
gill trama parallel to subparallel, subhymenium indistinct; pileus 
trama with a very thin subgelatinous pellicle of more or less hyaline 
hyphae 2.5-4 p. in dia., beneath it a highly colored orange hypoderm 
of enlarged (10-12 p.) hyphae, the remainder floccose and inter
woven, paler than the hypoderm (G-707). 

PSILOCYBE (Fries) Quélet, emended 

This genus is closely related to Stropharia and Naematoloma. 
In fact, it may be said that these three form a triangle with each 
genus placed at one of the angles. There is considerable inter
gradation among them, but three distinct groups are clearly recog
nizable. The spores in Psilocybe have an apical or eccentric germ 
pore, are purple-brown in deposits and sordid yellowish brown when 
revived in KOH and viewed under the microscope. The cuticle of 
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the pileus is not formed of vesiculose cells as in Psathyrella, but 
in one species it is formed by a palisade of narrow clavate cells. 
These however are quite different from the type found in Psathy
rella. The cuticle in Psilocybe usually consists merely of appressed 
narrow hyphae which may or may not gelatinize, or no cuticle is 
present. In the latter case the hyphae on the surface are the same 
diameter as those making up the remainder of the flesh but are 
usually more compactly interwoven. Cheilocystidia are present 
and typically abundant. They often are coated with a mucilaginous 
substance over the apex or neck. This can frequently be seen in 
dried material revived in KOH as a coating or drop adhering to 
the apex or neck. Pleurocystidia are sometimes present but are not 
the type found in Naematoloma and sorne species of Stropharia. 
They may resemble the cheilocystidia, or they may be evenly highly 
refractive or colored, but the content is not aggregated into an irreg
ular amorphous mass. As pointed out under Naematoloma, the 
presence or absence of such cystidia bas been used here as the di
viding line between the two genera. The dividing line between 
Stropharia and Psilocybe is drawn as follows: If the carpophores 
are annulate, they belong in Stropharia. If not annulate and they 
possess gleocystidia (the Naematoloma type), they belong in Stro
pharia. If gleocystidia are absent and no ring is present but the 
fungus occurs on the dung of animais, try Stropharia first. There 
bas been sorne disagreement over the proper generic position of the 
coprophilous species, but from my own studies it appears illogical to 
group ali of them in Stropharia. However, the difference, if any 
really exists, in the consistency of the stipe between these two genera 
does not appear significant to me. The species of Psilocybe, as the 
genus is defined here, may or may not have a fibrillose veil and the 
gill attachment varies from adnate to decurrent. The genus De
conica, erected for species with decurrent gills, is here regarded as a 
synonym of Psilocybe. A study of the North American species has 
shown the character to be of no generic value. 

The species of Psilocybe are distinguished largely on microscopie 
characters. The spores vary in shape and are often quite character
istic. Sorne are flattened somewhat and are more or less angular 
to rhomboid in face view. The position of the germ pore, whether 
it is apical or eccentric, the degree of flattening, the density of the 
color as seen when they are revived in KOH, and the shape in both 
the side and face views are all used in distinguishing between spe
cies. The spores vary in size from 4-6 to 12-16 p. long. Pleuro-
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cystidia when present are also distinctive unless they are merely 
the same as the cheilocystidia. The pigment of the hyphae in the 
trama of the pileus and gills is incrusted on the walls and typically 
is sorne shade of yellowish brown when revived in KOH. The na
ture of the pellicle is also important. Macroscopically many of 
the species are so similar in appearance that one cannat hope to 
identify them at sight. One group is featured by bluish to greenish 
colors on sorne part of the fruiting body or these colors develop 
after bruising. The majority, however, are sorne shade of brown. 
They occur on decaying wood or other plant remains , on sail in pas
tures, on humus in the woods, on dung or on beds of Polytrichum 
or Sphagnum moss as weil as on moss-covered sail, rocks or logs. 
They fruit during the spring and fall and are widely distributed over 
the continent. Since nearly all are small species and seldom found 
in quantity, they are of little interest to the mycophagist and we 
have illustrated only two, one a rare species which is somewhat 
anomalous by virtue of its curious pleurocystidia. An account of 
the North American species will appear in volume ten of the North 
American Flora. 

KEY 

I. No veil present; caps tawny orange to tawny brown 
Psilocybe corneipes R. 27, No. 183 

I. Veil present on buttons; cap chocolate-color at maturity 
Psilocybe atrobrunnea R. 33, No. 228 

Psilocybe corneipes (Fr.) Karsten, Hattsvamp. p. 504. 1879. 

Agaricus corneipes Fries, Monograph. Hymen. Suee. 2: 304. 1863. 
Geophila corneipes Quélet, Enchir. Fung. p. 114. 1886. 

Illustration: Reel 27, No. 183. 

GENERAL DrscussiON. This fungus is found in northern regions 
and mountain bogs. The photograph is of typical carpophores 
though the colors are often brighter. The darkening of the stipe 
from the base upward is weil shawn, but the tawny fibrils sometimes 
present at the base were absent in these specimens. The fungus is 
most likely to be confused with Naucoria cidaris, and, macroscopic
ally, the color of the spore deposit is perhaps the best distinguishing 
feature. The deposit is pale purplish brown in the P silocybe and a 
dull earthy brown in the Naucoria. If a microscope or good band 
lens is available the presence of the large pleurocystidia at once 
serves to identify the Psilocybe. Sorne slender species of Naema-
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toloma bear a superficial resemblance to P. corneipes, but are all 
characterized by at !east a slight fibrillose veil in the button stages. 
In addition, the naematolomas have a different type of pleuro
cystidium. N. udum is most likely to be confused with P . corneipes 
because of the similarity in stature and color. It is often abundant 
along rabbit runways in sphagnum bogs. 

EmBILITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious to scattered 
in or along the edges of sphagnum bogs in Canada and in the higher 
mountain-bogs of the western United States. It is rare and fruits 
during the late summer and fall. 

TECHNICAL DESCRIPTION. Pileus 1-3 cm. broad, obtusely conie 
with an inrolled margin when young, expanding to campanulate or 
broadly convex, if umbonate the umbo obtuse to conie, surface 
glabrous and polished, moist, color dull to bright orange or orange
brown and at maturity more or less ochraceous tawny to near " clay 
color " (" apricot orange " to " tawny " young, at maturity 
"ochraceous tawny" and with a translucent stria te margin), hygro
phanous and fading first around the dise to " zinc orange " or finally 
"ochraceous buff "; flesh watery tawny and fading to yellowish, 
firm, odor and taste not distinctive; lamellae close, broad, rounded
adnate and soon seceding, pallid to pale buff (" cartridge buff ") at 
first but soon sordid grayish brown, edges whitish; stipe 3-5 cm. 
long, 1.5-2 mm. thick, equal or slightly enlarged above, base sorne
times strigose with dull tawny hairs, tubular, glabrous and carti
laginous, yellowish, pale orange or finally dull tawny at apex, apex 
faintly pruinose, dark reddish brown below and gradually blacken
ing from base upward. 

Spores " benzo brown " (pale purplish brown) in mass, pale gray
ish brown with a vinaceous tinge when revived. in KOH, 6--7.5 X 4-
5 p., ellipsoid to subovoid, apex not truncate, wall thickened only 
slightly; basidia four-spored, 24-26 X 6--7 p.; pleurocystidia abun
dant, hyaline or with pale brownish walls, walls somewhat thickened, 
60-86 X 10-20 p., fusoid-ventricose with obtuse apices which are 
sometimes incrusted; cheilocystidia similar but shorter; gill trama 
subparallel to interwoven, the hyphae very pale brownish when re
vived in KOH and 8-14 p. in dia.; pileus trama with a thin non
gelatinous cuticle of radially arranged pallid hyphae 8-12 p. in d.ia. 
and with sorne connective hyphae 3-4 p. in dia. present, their walls 
pallid. in KOH, flesh immediately beneath this layer dark cinnamon 
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in KOH and gradually paler toward the gill trama, clamp connec
tions present (G-622) . 

Psilocybe atrobrunnea (Lasch) Gillet, Les Hymén., p. 586. 1878 

Agaricus atrobrunneus Lasch, Linnaea 3: . 1828. 
Psilocybe dichroa Karsten, Hattsvamp. p. 504. 1879. 
Psilocybe fuscofulva Peck, Bull. N. Y. State Mus. 1: No. 2: 7. 1887. 
Psilocybe turficola Favre, Bull. Soc. Mye. Fr. 55: 196. 1939. 

lllustration: Reel 33, No. 228. 

GENERAL DiscussiON. As a rule species in this genus are difficult 
to recognize, but once learned, this one can be rather easily distin
guished. The colors as shown in the photograph are typical of 
young caps which have not become water-soaked or frozen . They 
become nearly black (dark mummy brown) in age or when frozen. 
Since the species fruits most abundantly late in the fall one fre
quently finds it after it bas been frosted. Such carpophores may 
still appear to be in good condition in all other respects and spore 
deposits can be obtained from them. The species is included here 
in order to show a typical Psilocybe. 

EomiLITY. Not known. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious to scattered in 
sphagnum bogs or along their edges, almost always in the vicinity of 
or directly on sphagnum. I find it most frequently along the edges 
of trails, rabbit runways or patches of sphagnum in bogs from the 
middle of September until the end of the collecting season. It is to 
be expected in the sphagnum bogs of the central and eastern United 
States and in eastern Canada. It is common locally. 

TECHNICAL DESCRIPTION. Pileus 1.5-4 (5.5) cm. broad, conic
campanulate, mammillate, or convex, becoming plane or with an 
obtuse umbo, margin inrolled at first and faintly white-fibrillose 
from the remains of a rudimentary veil, soon glabrous over all, sur
face viscid or subviscid from a thin subseparable gelatinous pellicle, 
color dark reddish brown (" carob brown", "Rood's brown", 
" Mars brown " or " Prout's brown ") at first, usually blackish 
brown in age when wet, margin sometimes faintly pellucid-striate, 
hygrophanous, fading to " cinnamon-buff " or darker and with a 
more or less ochraceous dise; flesh thickish, pliant and fair! y tough, 
dark brown and watery at first, fading to " cinnamon buff ", odor 
faint and hardly distinctive , taste farinaceous; lamellae close7 



STROPHARIA 521 

broad, adnate, soon seceding, pallid cinnamon buff when young, 
clark purplish brown in age, edges white fimbriate; stipe 8-18 cm. 
long, 2.5-6 mm. thick, equal and often flexuous, stuffed by a white 
pith but soon hollow, cartilaginous and tough, at first more or less 
evenly covered with a coating of appressed, white fibrils to the 
faint zone left by the rudimentary veil, apex pruinose, veil fibrillose 
and very distinct in button stages, surface dull grayish brown be
neath the fibrils, in age becoming bister from the base upward. 

Spores 9-11 X 5-6 p., clark purple brown in mass, pale chocolate 
brown in KOH, smooth, ellipsoid, trun ca te; basidia four-spored, 
22-26 X 7-8 p., hyaline in KOH, projecting when sporulating; pleu
rocystidia imbedded in hymenium 30-38 X 4-6 (8) p., ventricose 
near base and with a slender tapered neck; cheilocystidia 24-36 X 
4-7 p., forming a sterile band on gill edge, similar to pleurocystidia; 
gill trama parallel, pale brown in KOH; pileus trama with a thin 
gelatinous pellicle, remainder rusty brown in KOH, clamp connec
tions present (S-20582). 

STROPHARIA (Fr.) Quélet 

Mushrooms with purple-brown spores, fleshy central stems, at
tached gills, and an annulus were placed in this genus in the Friesian 
classification. In addition to the above characters, the genus, in the 
concept used here, is restricted to species in which the cuticle of the 
pileus is not made up of thin-walled vesiculose cells. As pointed 
out under Psathyrella, those having a cuticle made up of such cells 
are all transferred to that genus. Although the spores in Stropharia 
are purple-brown in fresh deposits, when revived in KOH they are 
dull yellowish brown as in Psilocybe and N aematoloma. In many 
species of Stropharia the spores are found to be slightly angular in 
at least the face view. This condition is characteristic of many 
species of P silocybe and indicative of the close relationship between 
the two genera. Gleocystidia as found in Naematoloma may or 
may not occur in Stropharia depending on the species. A relatively 
large number of fungi in this genus have been illustrated to show 
the general aspect since that is important as a fi eld character. The 
annulus, which is supposed to be the decisive character in distin
guishing between Stropharia and both N aematoloma and Psilocybe, 
may not always be present. This makes the genus difficult to recog
nize at times. 
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As in the closely related genera, species are distinguished by spore 
size and shape, presence or absence of pleurocystidia (and if present 
their type), whether or not the cuticle of the pileus gelatinizes, the 
color of the pileus, type of annulus, whether the stipe is dry or 
viscid, and the habitat. A few have stems tapered downward into 
a long pseudorhiza. This is an important character and is easily 
missed if one does not collect carefully. In a few the pileus is cov
ered at first with delicate fibrillose scales which are superficial and 
soon disappear, seeS. squamosa. Most of the species are terrestrial 
or .coprophilous but a few grow on or around decaying logs and 
stumps. About thirty-five are known from North America, but 
only a few can be classed as common. The genus as a whole is 
not recommended to mycophagists. Sorne are known to be poison
ous and the species are not easily identified. They are widely dis
tributed, particularly those which are coprophilous. The latter are 
to be expected throughout the country wherever animais are pas
tured. The terrestrial species occur on plowed land, in pastures, 
or on humus in the woods, usually in the late summer or fall. A 
revision of the North American species will soon appear in volume 
ten of the North American Flora. 

KEY 

I. Growing on dung; stipe viscid . . Stropharia semiglobata R . 27, no. 188 
I. Not as a,bove. 

A. Pileus squamulose when young from superficial remains of the veil; 
annulus well formed and persistent 

Stropharia squamosa R. 27, no. 187 
A. Pileus glabrous when young or annulus not weil formed. 

1. Annulus not weil formed; veil remnants adhering mostly to the 
cap margin ............. .. . Stropharia ambigua R. 27, no. 184 

1. Pileus pale yeilow, typicaily glabrous; annulus membranous and 
persistent; typicaily terrestrial 

Stropharia coronilla R . 27, no. 186 
1. Pileus brown or clouded with purplish gray; annulus persistent; 

usually near or on very rotten wood 
Stropharia Hornmannii R. 27, No. 185 

Stropharia ambigua (Peck) Zeller, Mycologia 6: 144. 1914. 

Hypholoma ambiguum Peck, Bull. Torrey Club 25 : 325. 1898. 
Drosophila ambigua Murrill, Mycologia 4: 304. 1912. 

Illustration: Reel 27, No. 184. 
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GENERAL DiscussiON. The medium to large size, bright yellow 
to brownish yellow pilei, and t hick white fragile veil distinguish 
this fungus from those most likely to be confused with it. Occa
sionally one finds completely sterile fruiting bodies and these nearly 
always have very brightly colored pilei and gills. Ordinarily in 
fertile caps the gills are white or whitish and soon become dark 
purple brown from the spores. In the sterile form they remain 
white for a long time and finally become bright yellow. The glisten
ing surface of the cap is caused by the gelatinous pellicle. This is 
one of the stropharias in which the annulus is often poorly formed 
or lacking, but the relationship of the fungus to other species in the 
genus is so evident that it would not be logical to classify it any
where else. 

EDIBILITY. Reported as edible by Miss McKenny, Olympia, 
Washington. I suggest that any one trying it eat only small quan
tities at first. Several of this group are under suspicion, and more 
than likely sorne people may react differently than others. It is an 
abundant species in the Pacifie Northwest, however, and has very 
likely been tried by large numbers of individuals. If it were poison
ous to very many people this fact would undoubtedly have been dis
covered before now. 

HABIT, HABITAT, AND DISTRIBUTION. Usually gregarious on hu
mus in ·Conifer forests or in river valleys under aider. Very corn
mon on the Pacifie Coast from California northward. It fruits most 
abundantly in the fall but can be collected in the spring when the 
weather is wet. 

TECHNICAL DESCRIPTION. Pileus 3-8 (10) cm. broad, obtuse to 
convex when young, the margin inrolled, becoming broadly convex 
to plane in age, rarely slightly umbonate, viscid, at first decorated 
with superficial white floccose scales at least near and along the 
margin, glabrescent, color "yellow-ocher" (deep dull yellow) to 
" antique brown " or " buckthorn brown " ( dull yellowish brown to 
nearly amber) when young, gradually becoming pale yellow 
(" warm-buff "), ·sterile pilei usually very pale yellow (" Naples 
yellow " to " cream-color ") ; flesh thick and fairly firm, tapered 
abruptly near the margin, white to whitish, odor none or earthy, 
taste faint and sometimes resembling raw potatoes; lamellae close, 
bluntly adnate, often developing a decurrent tooth and sometimes 
adnexed, moderately broad (5 mm.), gradually tapered to the mar
gin of the pileus, white when young but soon grayish and finally 
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dark purplish brown, edges even (remaining white in sterile forms); 
stipe 8-15 (20) cm. long, 10-15 mm. thick, equal or narrowly cla
vate at the base, fleshy, stuffed by a white pith, surface white, striate 
over apical region, lower portion often floccose from the remains of 
the veil or scantily white fibrillose up to the ragged and torn white 
floccose annulus, soon glabrescent over all, in age dull grayish to 
yellowish but not discoloring to tawny or ferruginous, with numer
ous white rhizomorphs surrounding the base. 

Spores purple-brown in mass, dark yellowish brown revived in 
KOH, 11-14 X 6-7.5 p., ellipsoid, smooth, with an apical germ pore 
and appearing truncate; basidia projecting when sporulating, 34-
38 X 8-10 p. four-spored; pleurocystidia imbedded in the hymenium 
and inconspicuous, 32-64 X 8-12 p., often arising in the gill-trama, 
broadly fusoid with pointed apices, with a highly refractive content 
when reviV€d in KOH; cheilocystidia abundant, subventricose
capitate to cylindric or clavate, the apex rounded and usually as 
broad or broader th an the mid portion, hyaline in KOH; pileus 
trama with a gelatinous pellicle of narrow hyphae (3-5 p.), below 
it a compact area of brownish hyphae (revived in KOH), the re
mainder loosely floccose, hypoderm not differentiated except by 
the darker color of the hyphae (G-673). 

Stropharia Hornemanni (Fr.) Lundell et Nannfeldt, Fung. Exsic. 
Suee. Fasc. I , no. 19. 1934. 

Agaricus Hornemanni Fries, Syst. Mye. 1: 285. 1821. 
Agaricus depilatus Fries, Hymen. Eur. p. 283. 1874. 
Stropharia depilata Karsten, Hattsvamp. p. 487. 1879. 
Geophila depilata Quélet, Enchir. Fung. p. 111. 1886. 

Illustration: Reel 27, No. 185. 

GENERAL DiscussiON. This is one of the most conspicuous sylvan 
species of Stropharia. It can be readily recognized by the du],] 
brown color of the cap whieh frequently varies toward smoky 
purplish, the well-formed and persistent annulus, and the conspicu
ous scales on the stipe below the ring. The white rhizomorphs ex
tending out from the base are a feature of severa! sylvan species in 
this genus. It is most likely to be confused with large fruiting 
bodies of S. squamosa if the scales of the cap in the latter happen 
to have disappeared, but the cheilocystidia invariably distinguish 
the two. 

EDIBILITY. Not recommended. 
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HABIT, HABITAT, AND DISTRIDUTION. Single to gregarious or 
rarely two to three in a cluster. It fruits in the fall and is most 
abundant around old, almost completely decayed conifer logs and 
stumps. It is relatively common in the mountains of the western 
United States. The form which I have encountered most frequently 
in that region fruits most abundantly during warm moist seasons 
rather than during dry periods. The form found in the region 
around Lake Superior appears to be more robust, has a more 
purplish colored cap, and often fruits abundantly during relatively 
dry seasons. 

TECHNICAL DESCRIPTION. Pileus (4) 6-12 (15) cm. broad, ob
tuse to convex with an inrolled margin when young, becoming 
broadly convex to plane, at times with an obscure umbo, occa
sionally the margin elevated in age, viscid to glutinous when wet 
and with scattered superficial white floccose scales along the margin, 
soon perfectly glabrous, the margin at times translucent-striate, 
colors pale sordid purplish brown to sordid smoky-reddish brown, 
becoming sordid olive or olive-brown over the marginal area and 
sordid yellowish brown over the dise (" light cinnamon drab" to 
dull " Verona brown " or " Sayal brown " young, " deep olive buff " 
on margin and near "clay color" on dise at maturity); flesh thick 
on the dise, thin toward the margin, somewhat flabby, pallid or pale 
watery-olive buff, becoming sordid yellowish tan in age, odor faint 
but not distinctive, taste slightly disagreeable; lamellae close to 
subdistant, about three tiers of lamellulae, broad, adnate and de
veloping a decurrent tooth, pallid to pallid gray when young, dull 
purple brown in age, edges even; stipe 6-12 cm. long, 8--20 mm. 
thick at apex, nearly equal, becoming hollow, at first whitish within 
but becoming sordid yellowish, surface covered with white scales or 
zones from the ruptured sheath which terminates in the weil formed 
membranous apical or distant annulus, glabrous and silky above, 
lower portion glabrescent in age; annulus spreading at first but soon 
drooping, sometimes torn or ragged. 

Spores 11-13.5 X 5.5-7 p., narrowly ovate in face view, slightly 
inequilateral in side view but not appreciably flattened, truncate 
but apical pore small and inconspicuous, smooth, yellowish brown 
in KOH; basidia 28--36 X 9-12 p., mostly four-spored; pleuro
cystidia of two types, the first large and ventricose with thin hyaline 
walls, content hyaline in KOH and apices obtuse to somewhat en
larged, 50-70 X 10-18 (20) p., the second type mucronate with a 
highly refractive body or globule, sorne with an elongated needle-
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like apex, sorne merely papillate, 28--40 X 9-12 (15) JLi cheilocys
tidia similar to first type of pleurocystidia or even more elongated 
and with narrower necks, abundant ; gill trama parallel or in large 
gills developing an interwoven central strand at least in the part 
toward the cap trama, hyaline; pileus trama homogeneous beneath 
a thick gelatinous hyaline to yellowish pellicle, fi esh proper of 
hyaline hyphae 8--12 JL in dia., clamp connections present (G-972). 

Stropharia coronilla (Fr.) Quélet, Champ. Jura et Vosges p. 255 
(237). 1872. 

Agaricus coronillus Fries, Syst. Mye. 1: 282. 1821. 
Geophila corcmi.lla Quélet, Enehir. Fung. p. 111. 1886. 
Agaricus obturatus Fries, Epier. Syst. Mye. p. 219. 1838. 
Agaricus phaeospermus Fries, Monograph. Hymen. Suee. 1: 413. 1857. 
Stropharia obturata Quélet, Champ. Jura et Vosges p. 142. 1872. 
Stropharia phaeosperma Quélet, Champ. Jura et Vosges p. 142. 1872. 

Illustration: Reel 27, No. 186. 

GENERAL DiscussiON. The pale yellowish color of the cap is one 
of the distinguishing features of this species but to use it properly 
one should correlate it with spore size. The somewhat squatty 
stature is a field character of considerable importance also, but 
again, it should be correlated with spore size when actually making 
an identification. The fruiting bodies photographed have thicker 
stipes than usual for the species, but if one reads descriptions by 
severa! different authors he soon becomes aware that there is con
siderable variation in the character. The annulus in the material 
photographed is striate above in the typical manner but this char
acter is not clearly shawn in the photograph. It is present on the 
turned up carpophore at the left in the master photo, but did not 
come out weil in the reproduction. Considerable diffi.culty in decid
ing whether or not the pileus of t his species is viscid or merely 
lubricous may be expected by both the amateur and specialist since 
one condition may prevail at one time and the other at other times. 
The differences are caused by the varying degrees of gelatinization 
which the pellicle undergoes. In wet weather or in a moist foggy 
atmosphere the cap is likely to be more viscid than lubricous. The 
pigment usually incrusting the hyphae of the pellicle may be less 
conspicuous or almost lacking under such conditions with a resulting 
pale color of the entire cap. Fruiting bodies developing during 
drier weather are usually darker and less viscid. 
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EmBILITY. Suspected. This species is generally rated as su
spected, and in view of the possibility of confusing it with other 
species, perhaps the safest procedure is to avoid eating it or any 
which closely resemble it. 

HABIT, HABITAT, AND DISTRIBUTION. lt fruits in small groups or 
the carpophores may be scattered here and there over a relatively 
wide area. It is not common according to my experience, but is 
likely to occur anywhere in the United States and southern Canada. 
I have examined material from Texas and Florida and the photo
graph was taken in the Spalding State Park, Idaho in late Novem
ber. It is likely to fruit any time during the late summer, fall, or 
early winter depending on the conditions of temperature and mois
ture. 

TECHNICAL DESCRIPTION. Pileus 2--4 (6) cm. broad, hemispheric 
to convex, becoming nearly plane, surface moist and slightly sticky 
to the touch at times but not truly viscid except when quite moist, 
glabrous but at times the cuticle breaking up to form scales, evenly 
pale yellow (" cream-buff ") to ocher-yellow or occasionally the dise 
darker (buff to pale alutaceous when dried) ; flesh rather thick and 
soft, white, taste mild, odor faint and slightly pungent; lamellae 
adnate or rounded next to the stipe and sinuate in age at times, 
moderately broad, ventricose, close, whitish but very soon fuscous
violaceous and finally purplish black, edges white-fimbriate; stipe 
short, 2--4 cm. long, 3-6 (8) mm. thick, white, minutely flocculose 
above the annulus, fibrillose below but glabrescent; annulus median 
to inferior, floccose-membranous, persistent, white, striate on upper 
surface. 

Spores 7-9 (8-11) X 4.5-5 (5-6) p., ovoid in face view, sub
ellipsoid in side view, obscurely angled in sorne, smooth, apical pore 
very small and apex not distinctly truncate, pale cinnamon-brown 
in KOH; basidia 22-26 X 7-8 p., two- and four-spored, hyaline in 
KOH; pleurocystidia imbedded in hymenium, 22-30 X 9-12 p., mu
cronate and with a small hyaline highly refractive body, cheilo
cystidia similar to pleurocystidia, no other type observed; gill trama 
parallel or subinterwoven in central portion only, subhymenium 
rouch branched, ail parts hyaline in KOH, the hyphae 6-14 p. in dia.; 
pileus trama with a ·cuticle of radially arranged hyphae 3-6 p. in 
dia.; their walls dull ocher in KOH from an incrusting pigment, not 
truly gelatinous in KOH, clamp connections present, remainder of 
flesh hyaline and interwoven, the hyphae 5-12 p. in dia. (G-618). 
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Stropharia squamosa (Fries) Quélet, Champ. Jura et Vosges, p. 348. 
1873 var. typica. 

The Scaly Stropharia 

Agaricus squamosus Fries, Syst. Mye. 1: 284. 1821. 
Geophila squamosa Quélet, Enchir. Fung. p . 111. 1886. 
Psalliota squamosa Schroeter, Krypt. Fl. Schles. 1: 574. 1889. 
Stropharia distans Morgan, Journ. Mye. 14: 75. 1908. 

Illustration: Reel 27, No. 187. 

GENERAL DrscussiON. In young stages of this species the pileus 
is covered by superficial fibrillose scales. On the carpophores 
photographed sorne have disappeared. They are held to the cap 
only by contact with the viscid pellicle, and consequently are very 
frequently removed either as a result of the cap being pushed up 
through the debris of the forest floor, or by being washed off by rain. 
The viscidity and color of the pileus, rather slender stipe which is 
conspicuously scaly below the annulus, the color changes undergone 
by the stipe as the fruiting bodies age, and the filamentous cheilo
cystidia are the distinguishing characters of the species. A very 
brightly colored (orange-red to brick-color) variety also occurs in 
North America. 

EnmiLITY. Edible according to Konrad & Maublanc. According 
to my collecting experience it is rare. 1 have not seen it in sufficient 
abundance to attract the mycophagist. 

HABIT, HABITAT, AND DISTRIDUTION. Single or scattered on humus 
in mountain meadows and mixed conifer and aider forests in the 
Pacifie Northwest. Lange states that it is found under Fagus 
(beech) in Europe, and Murrill gave the habitat as on the ground 
or humus in woods, fields and gardens. 

TECHNICAL DESCRIPTION. Pileus 3-8 cm. broad, conie or obtuse 
when young, the margin incurved, becoming broadly campanulate 
to expanded and usually retaining a conie umbo, sometimes becom
ing convex or plane, surface viscid, at first covered with small super
ficial fibrillose scales of a buff color, soon denuded, entirely glabrous 
in age, color "ochraceous tawny" over all in button stages, 
" tawny " to " chestnut" on the dise at maturity and along the mar
gin " tawny olive " to " ecru-olive," fading as if hygrophanous to 
"ochraceous buff" (yellow) over ali except for the "ochraceous 
orange" (orange) dise, or yellow over ali in age, occasionally 
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slightly stria tula te on the water-soaked margin; :flesh thin, 3-5 mm. 
thick at the stipe, watery brownish and fading to pale buff, rather 
fragile, odor fain tl y pungent, taste mild; lamellae modera tel y close 
to subdistant; 36--41 reach the stipe, 2-3 tiers of lamellulae, adnate 
and with a slight decurrent tooth, moderately broad (5 mm.), equal 
in width, pallid bluish gray (" pallid mouse gray ") young, dark 
grayish in age, (" Quaker dr ab "), edges slightly fimbriate; stipe 6-
10 (15) cm. long, (3) 6-10 mm. thick, equal, hollow, fragile, lower 
two thirds becoming sordid brown and covered with pallid to brown
ish recurved scales, apex white and fibrillose-pruinose, annulus 
membranous, superior, pallid and striate on upper surface, with 
brownish fibrillose patches underneath. 

Spores 12-14 X (5) 6-7.5 p., purple brown in water mount3 of 
fresh material, dull dark yellowish brown when revived in KOH, 
ellipsoid, apex truncate from a hyaline pore; basidia four-spored, 
26-32 x· 7-8 p., projecting beyond the immature basidia when spor
ula ting; pleurocystidia none seen, cheilocystidia abundant, 36-68 X 
2.5-4 p., flexuous and filamentous, apices acute, appearing gelatinous 
in water mounts of fresh material, not appearing gelatinous in 
KOH; gill trama homogeneous, of interwoven hyphae, pileus trama 
with a thin gelatinous pellicle of yellowish hyphae, beneath it a 
hypoderm of somewhat in:flated cells 1-2 hyphae thick, the hypo
derm brownish in KOH, remainder of tissue floccose but filled with 
numerous contorted highly refractive lactifers, clamp connections 
present on floccose tissue of pileus (G-9-2). 

Stropharia semiglobata (Fr.) Quélet, Champ. Jura et Vosges p. 143 
(112). 1872. 

The Hemispherical Stropharia 

Agaricus semiglobatus Fries, Syst. Mye. 1: 284. 1821. 
Agaricus stercorarius Fries, Syst. Mye. 1: 291. 1821. 
Stropharia stercoraria Quélet, Champ. Jura et Vosges p. 143 (112). 1872. 
Stropharia adnata Murrill, Mycologia 14: 133. 1922. 

Illustration: Reel 27, No. 188. 

GENERAL DiscussiON. The first feature the novice is likely to 
note in our photograph is that no annulus is visible on the stipe and 
yet the presence of an annulus is one of the key characters used in 
identifying the genus according to the Friesian classification. As a 
matter of fact the annulus seldom forms, or if formed, soon weathers 
away, but the species is placed here because of its obvious relation-
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ship to other more typical members of the genus. The stipe is cov
ered by a thin gelatinous sheath causing it to be viscid or glutinous 
in wet weather and to appear varnished when dry. Note the yellow 
color of the very young caps and the sordid pale olive appearance 
of the largest one which is turned up. The surface of the cap is also 
viscid or glutinous as can be seen by the way the needles stick to it. 
The important characters of this fungus are viscid pileus and stipe, 
the yellow cap, usually the lack of a weil formed annulus, and 
coprophilous habitat. 

EDIBILITY. Konrad and Maublanc report it as not edible but 
probably harmless. Mcllvaine states that he ate both S. stercoraria 
and S. semiglobata for twenty years and enjoyed both. He stated 
further that both caps and stems are edible but that they cook in 
different lengths of time. 

HABIT, HABITAT, AND DISTRIBUTION. Single to gregarious on the 
dung of domestic animais. It is a common fungus found through
out the country. Any one collecting mushroolllE in a pasture is sure 
to find it if conditions are at ali favorable for the fruiting of agarics. 

TECHNICAL DESCRIPTION. Pileus 1-4 cm. broad, obtuse to hemi
spheric, becoming broadly convex to nearly plane in age, glabrous, 
glutinous, pellicle separable, evenly " antimony yellow " (bright 
pale yellow), fading to "pinkish buff" (dull yellow) or nearly 
white, sometimes " honey-yellow " (rather sordid yellow with a faint 
olive tinge); fl.esh thick in the dise, thin on the margin, soft and 
watery, very pale yellowish, odor and taste not distinctive; lamellae 
very broad (6-8 mm.), adnate and with a slight decurrent tooth, 
becoming ventricose, close to subdistant, 23-28 reach the stipe, 1-2 
tiers of lamellulae, grayish when young, sordid purplish brown in 
age, edges white fimbriate; stipe 5-8 cm. long, 3-5 mm. thick, 
stuffed, becoming hollow, cortex white, pith yellowish, equal above 
a slightly bulbous base, sometimes equal, viscid over t he lower two
thirds, with an apical evanescent fibrillose zone, annulus seldom 
well-formed, veil t issue white and very delicate, surface below an
nular zone either concolorous with pileus or whitish, fl.esh at times 
sordid yellow at base and in the bulb. 

Spores 15-19 (20) X 7-9 (11) p., smooth, ellipsoid, d-ark purple 
brown when fresh, when revived in KOH dull yellowish brown, with 
a small apical germ pore; basidia four-spored, 36-42 X 10-12 p., pro
jecting when sporulating; pleurocystidia present but difficult to 
demonstrate in fresh material mounted in water, 32-46 X 9-14 p., 
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mucronate and the ventricose portion with a highly refractive 
globule (when revived in KOH); cheilocystidia 26-38 X 6-9 p., nar
rowly fusoid ventricose with rather long flexuous necks, hyaline, 
abundant, apices obtu e, gill trama floccose and interwoven ; pileus 
trama homogeneous beneath a thick gelatinous pellicle, clamp con
nections present (G-619). 

AGARICUS Fries, emend. Karsten 

The members of this genus form a very natural group which is 
easy to recognize if a few fundamental characters are kept in mind. 
The spores in deposits are sorne shade of purple-brown, cocoa-brown 
or blackish brown but not rusty brown to flesh colored. The gills 
are free from the stipe and the latter is easily removed from the 
pileus. It separates with a clean break. An annulus or ring is 
present on the stipe but a volva or eup, as found in Amanita, is 
lacking. These are the diagnostic characters of the genus. 

In addition to the above mentioned details, most of the species are 
characterized by the pileus having a fibrillose cuticle the threads of 
which may be so closely interwoven in sorne species as to cause the 
cap to appear glabrous (as in the commercially grown strain of the 
white form of A. campestris) or the fibrils may be very loosely ar
ranged and either white or deeply colored. In sorne species they 
become aggregated into patches or scales as the cap expands. As is 
to be expected with such a situation prevailing, the characters of 
glabrousness, fibrillosity or scaliness as applied to the pileus in this 
genus must be carefully evaluated before rouch emphasis is given 
them in the delimitation of taxonomie groups such as species or vari
eties. In one species, A. echinatus, the cuticle of the cap and the 
veil-tissue covering the stipe is made up of hyphae containing en
larged or globose cells which readily separate from each other to 
forma powder. Because of this character A. echinatus is considered 
here to belong to a distinct subgenus from those with truly fibrillose 
veils and pilei. Most species of Agaricus are rather fleshy but as 
in ali other groups of gill-fungi, size and stature have little value 
as generic characters. Sorne very small delicate species closely re
lated to A. campestris are known. In ali but a few species clamp 
connections appear to be absent, but the genus cannat be character
ized as lacking them entirely. They have been observed on A. sub
pratensis Murrill as well as on a few other American species exclud
ing A. echinatus. The range in spore size, taking the genus as a 
whole, is not as great as in many genera of gill fungi, but spore 
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size, shape, and color are very constant for the individual species. 
Cheilocystidia are present in the majority but distinctive in rela
tively few species. They are cylindric to clavate or subovoid and 
smooth. Pleurocystidia are rarely found but are known for sorne of 
the members of the A. arvensis group and for A. Rodmani. The 
flesh is typically mild or nutty in fl avor and the odor if present 
usually resembles that of almonds. The flesh of a large number of 
species, particularly those with white to pale yellow pilei, is yellow 
when treated with KOH, and in sorne it becomes dark to pale oliva
ceous (as in A. vinaceo-umbrinus Smith). A large number have 
flesh which changes to vinaceous, pink, or blood red, either slowly 
or rapidly, after the caps have been bruised. This character is very 
striking in sorne and bas been emphasized in the literature, but it is 
now known to have definite limitations, and if the change is slow 
and not pronounced, it is probably not significant. The color of the 
young gills is another much used and rather unreliable character 
particularly when the question involves the shade of pink at a given 
stage of development. When no pink develops in the gills before 
the spores are formed, the lack of it appears to be significant 
taxonomically. 

The annulus may be double, single, or lacking (as in most col
lections of A. echinatus). A double annulus is one in which two 
rings form, one a short distance below the other, the upper one being 
nearly always the larger and best formed. The lower ring may 
not form as a ring but instead the tissue may remain attached to 
the under side of the upper ring as floccose scales. When these 
scales are small and aggregated mostly along the margin of the 
upper ring (in this case there appears to be only one), the annulus 
is described as "typically double ". As a rule, in those species 
with a typically single annulus the latter is very thin and often 
evanescent or present merely as a zone of fibrils-as is frequently 
true for the wild form of A. campestris . One character of consider
able value to the taxonomist is whether or not a fibrillose layer or 
sheath covers the lower portion of the stipe. If present, it soon be
cornes broken up into zones or patches, and the fibrils are usually 
concolorous with those f01·ming the cuticle of the pileus. 

Although the genus contains sorne of the best of edible fungi, sorne 
poisonous species are known. Also, sorne people may be rather vio
lently upset by one species which his neighbor may devour in quan
tity with no ill-effects whatever. Because of this situation the col-
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lector again is cautioned to try only small portions when he tests a 
species for the fust time even though he is sure it is edible. 

The members of this genus are abundant both in the fields and 
woods, around heaps of organic matter such as compost piles, straw 
stacks or manure piles, or on heavily manured ground. They are 
terrestrial and can be found during the spring, summer, and fall, 
though in the spring they are relatively ·rare. A. Rodmani is often 
abundant in late May and in June in southern Michigan, and A. 
sylvico/,a in la te June and J uly as well as la ter in the season. 

The eight species illustrated show the impo,rtant types of carpo
phore characteristic of the genus. A. campestris is typical of the 
meadow mushrooms. There are a number of these which occur in 
different sections of the country. A. Rodmani illustrates the type 
with a truly double annulus. The carpophores of these are also 
rather squatty in stature. In A. sy~vico~a, A. p~acomyces, A. si~
vaticus and A. subrutüescens the common sylvan type is shown. A . 
echinatus illustrates the type with the granulose pileus and stipe. 
The coarse, robust species, of which there are a number in the United 
States, are represented by A. augustus. About seventy species of 
Agaricus are known for North America. A revision of them will 
be found in a forthcoming issue of volume ten of the North Ameri
can Flora. 

KEY 

I. Fnùting body typically white .t o whitish. 
A. Annulus a single thin membrane; carpophores usually found in pas

tures and meadows; stipe short and thick 
Agaricus campestris R. 28, No. 190 

A. Annulus with floccose patches on under side; stem typically elon
gated and slender; growing in woods 

Agaricus sylvicola R 28, No. 192 
A. Annulus typically double by virtue of lbeing bandlike and with upper 

and lower margin of band usually flaring; stature squatty 
Agaricus Rodmani R. 28, No. 191 

I. Fruiting body typically colored 
A. Pileus powdery; stipe 1-3 mm. thick 

Agaricus echinatus R. Z7, No. 189 
A. Pileus fitbrillose 

1. Stipe fibillose-fioccose to scaly below annulus (from remains of 
of sheath) 
a). Remains of she8ith on lower part of stipe yellow to yellowish 

Agaricus augustus R. 28, No. 196 
a). Remains of sheath white 

Agaricus subrutilescens R. 28, No. 195 
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1. Stipe glabrous 'below annulus or if scaly becoming so only in age 
from the breaking up of the cuticle. 
a). Pileus typically with grayish fi briis (dise often appearing 

blackish to dark gray) . . Agaricus placomyces R. 28, No. 193 
a). Pileus typically with reddish to tawny fi briis. 

Agaricus silvaticus R. 28, No. 194 
a). Pileus nearly white when young, gradually becoming vinace

ous brown or fascicle.s of fibrils changing to this color 
Agaricus hondensis R. 33, No. 230 

Agaricus echina tus Fries, Syst. Mye. 1: 286. 1821. 

The Echinate Agaricus 

Pratella echinata Gillet, Les Hyménomycètes, p. 565. 1878. 
Psalliota echinatus Quélet., Champ. Jura et Vosges, p. 536. 1875. 
Inocybe echinata Saccardo, Syll. Fung. 5: 773. 1887. 
Lepiota echinata Quélet, FI. Mye. Fr. p. 296. 1888. 
Psathyra echinata Overholts, Mycologia 25: 428. 1933. 
Cystoderma echinatum Singer, Ann. Mye. 34: 338. 1936. 
Agaricus (Hypholoma) olivaesporus Ellis & Everhart, Journ. Mye. 5: 27. 

1889. 
Hypholoma olivaesporum Saccardo, Syll. Fung. 9: 139. 1891. 
Pilosace olivaespora Morgan, Journ. Mye. 13: 255. 1907. 
Hypholoma vinosum Kauffman, Agar. Mich. 1: 261. 1918. 

Illustration: Reel 27, No. 189. 

GENERAL DrscussiON. The epithet echinatus means prickly and 
was given to this species because of the small pointed scales on the 
pileus. However, these are made up of a fine powder and bence are 
easily destroyed, with the result that one seldom finds the caps truly 
echinate but instead merely granulose or granulose-scaly. The 
fruiting bodies photographed do not show the deep vinaceous-red 
color of the very young gills, but the cap at the right will give one 
sorne ide a of it. Note .the difference in col or between the young and 
old gills. This change is not caused by the color of the mature 
spores, but instead, by a change in color of the cell sap of the 
hyphae. The pallid vinaceous color of the young caps, the drab color 
at maturity, and the powdery covering of the pileus and stipe are 
typical of this species. The margin of the cap is usually appendicu
late with veil remuants, but these are so delicate that they are soon 
destroyed. Since this species bas bad quite a troubled history from 
a taxonomie standpoint, I am very pleased to be able to illustrate 
it. The genera Lepiota and Agaricus are distinguished primarily 
by the color of their spore deposits. In Lepiota the deposit is white 
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or greenish and in Agaricus pm·ple brown. Since the spores of A. 
echinatus are reddish purple-brown in mass, I can see no good reason 
for transferring it to Lepiota or to any other genus. Good spore 
deposits, however, are often hard to obtain and the fresh spores 
when mounted under a microscope are often nearly hyaline They 
will assume a darker color after standing for a short time. It is 
likely that this change explains at least sorne of the differences in 
the accounts of the fungus by different authors. It is admitted that 
there is a striking superficial resemblanc-e between A. echinatus and 
many of the pruinose species of Lepiota, but I believe a transfer to 
that genus would only make the definition of Lepiota more am
biguous. 

EDIBILITY. Probably edible but hardly worth trying. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious on 
rich humus in bogs, deep woods, compost pits, or in green houses. 
Generally rare but during sorne seasons not infrequently collected. 
Usually only one or two fruiting bodies are found on a day's trip. 
It is difficult to see against a dark background, but stands out read
ily enough when on sphagnum or other moss. It is world wide in 
distribution, and may be expected wherever conditions are favor
able. 

TECHNICAL DESCRIPTION. Pileus 1.5-3.5 cm. broad, obtusely 
conie to broadly convex when young, becoming broadly convex to 
slightly umbonate in age or finally nearly plane, surface with fine 
pointed scales at first but these soon broken up and surface merely 
dry and powdery, opaque, even or at times slightly wrinkled to 
rugose around the dise, the scales made up of powdery veil rem
nants, color pale vinaceous drab to clark dull brownish drab (" fawn 
color " to " light cinnamon-drab " or " olive-brown " young, " drab " 
in age), margin at first appendiculate from the remains of the veil; 
flesh whitish, thin, odor and taste not distinctive; lamellae bright 
haematite-red (" Prussian red ") when young, gradually fading and 
finally becoming drab in age, close, moderately broad, free at first 
but rounded next to the stipe and frequently touching it or at times 
spuriously attached; stipe 3- 7 cm. long, 1-3 mm. thick, equal, 
fragile, tubular, base bulbous from adhering dirt and debris, surface 
concolorous with the gills toward the apex and glabrous or only 
pruinose, lower half usually covered by a granulose coating of drab 
veil remuants terminating in a very evanescent annulus of the same 
material, in age becoming drab over all and nearly glabrous. 
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Spores 5-7 X 2.5-3 p., appearing hyaline under the microscope 
when fresh but giving a cocoa-brown deposit, subcylindric, smooth; 
basidia 18--22 X 5-7 p., four-spored; pleurocystidia and cheilo
cystidia not differentiated; gill trama of large cylindric cells (10-
14 p. broad), homogeneous and subparallel, not amyloid; pileus 
trama fioccose beneath a surface covering of globose cells 10-14 p. in 
dia. having smoky brown walls, clamp connections present on the 
hyphae of the stipe (S--18423). 

Agaric us campestris Fries, Syst. Mye. 1: 281. 1821. 

The Meadow Mushroom 

Psalliota campestris Quélet, Champ. Jura et Vosges p. 140. 1872. 
Pratella campestris Gillet, Les Hyménomycètes p. 561. 1878. 
Agaricus projectellus Murrill, Mycologia 33: 447. 1941. 

Illustration: Reel 28, No. 190. 

GENERAL DrscussiON. This is the famous meadow mushroom 
every one collects and forms of which are grown commercially for 
the market in ever increasing quantities. The pink of the gills as 
shawn in the photograph is not exaggerated although collections in 
which it is not as bright are not uncommon. The pink gills of young 
caps, the annulus and lack of a volva are the field characters 
to remember. Compare this photograph with those of the amanitas 
discussed previously and you will wonder why anyone would ever 
confuse this fungus with any Amanita. The variety photographed 
happened to be the pure white one, but one is just as likely to find 
the fascicles of fibrils on the cap tinged brownish at the tips or to 
be distinctly brownish. In addition, the fiesh darkens in age or as 
a result of being water-soaked so that the caps finally are often sor
did pinkish brown and the gills nearly the color of dark chocolate. 
There are species closely related to A. campestris here in the United 
States, but distinguishing them is a difficult task because of numer
ous intergrading forros. One, A. solidipes, bas a smoother cap and 
larger spores, but otherwise is difficult to distinguish from A. cam
pestris. It is interesting to note that it is very similar to the cur
rently popular strain of the meadow mushroom grown commercially. 

EmBILITY. Edible and choice. It should be on the list of all 
collectors regardless of the section of the country in which they live. 
Do not collect the old discolored caps for table use. 
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HABIT, HABITAT, AND DISTRIBUTION. Scattered to gergarious or 
subcespitose in meadows, pastures, along roads and in barnyards. 
It is common during wet weather in the fall but also fruits during 
the winter farther south and occasionally in the spring. I have 
found it in June in the Olympie National Park, Washington. 

TECHNICAL DESCRIPTION. Pileus (2) 3-7 (10) cm. broad, obtuse 
to convex, expanding to broadly convex or plane or at times the dise 
slightly depressed in age, surface dry, innately fibrillose to appressed 
silky-fibrillose, nearly glabrous at first, the fibrils often loosening 
and becoming aggregated into appressed scales, the scales either 
white or becoming cinnamon to reddish brown, dise sometimes areo
late and margin torn into imbricate scales from the splitting of the 
cuticle and fl.esh, pure white in one form but becoming pinkish to 
vinaceous brown or finally dull purplish brown in age at least over 
the marginal area, in a second form the fibrils more or less cinna
mon-brown even on buttons and retaining these colors but with the 
fl.esh gradually darkening as in the white form, cuticle occasionally 
yellowish wh en bruised; fl.esh soft to rather firm, white to pail id 
vinaceous or finally darker, odor none or slight; taste slightly of 
almonds; lamellae free, crowded, narrow (5-6 mm.), pallid pink, 
becoming bright pink (" old rose" to "chatenay pink") before the 
veil breaks, dark purplish brown in age, usually not reaching the 
margin of the pileus, edges even; stipe short, 2-4 (6) cm. long, 1-1.5 
cm. thick, equal, subventricose or narrowed at the base, stuffed and 
becoming hollow, white and silky above the ring but soon tinged 
pink and finally sordid vinaceous brown, below the annulus more or 
less white-fibrillose, glabrescent, white at first but finally discoloring 
to dull vinaceous brown; annulus thin, single, membranous but often 
torn and frequently evanescent, sometimes most of the veil tissue 
adhering to the margin of the pileus. 

Spores 6-7.5 X 4.5-5 p., ellipsoid to subovoid, dark chocolate 
brown in KOH, smooth; basidia 20-24 X 7-8 p., both four-spored 
and two-spored on a given pileus, the former abundant, the latter 
rare, hyaline in KOH; pleurocystidia none seen; cheilocystidia 
basidia-like or an occasional cystidium greatly enlarged (up to 20 p. 

broad) ; gill trama subparallel to interwoven, subhymenium cellular 
and well developed; pile us trama hyaline, homogeneous, hyphae of 
cuticle radially arranged, hyaline in KOH, no clamp connections 
found (G-641). 
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Agaricus Rodmani Peck, Ann. Rep . N. Y. State Mus. 36: 45. 1884. 

Rodman's Agaricus 

Psalliota Rodmani Lloyd, Mye. Writings 1: 29. 1898. 

Illustrations : Reel 28, No. 191. 

GENERAL DiscussiON. This species is frequently mistaken for the 
meadow mushroom but is easily distinguished by severa! characters. 
Note in particular the broad collar-like annulus on the button in the 
left foreground, and how the lower edge of the cailar flares outward. 
Usually both the upper and lower margins flare, the upper one the 
most. In A. campestris there is no lower flaring margin to the ring. 
The cap of A. Rodmani is glabrous and smooth, and the flesh hard 
at first. Finally, I have never found the latter with gills as bright 
as those of the meadow mushroom. The two are also readily dis
tinguished by their microscopie characters. In A. Rodmani the 
spores are smaller and more subglobose than ellipsoid and a careful 
search will usually reveal the presence of vesiculose pleurocystidia. 

EDIBILITY. Edible and very good. For best results use buttons 
no farther developed than the one shawn in the left foreground, and 
cook longer than for A. campestris . Because of the hard flesh this 
species can be kept fresh better than most mushrooms. 

HABIT, HABITAT, AND DISTRIBUTION. Single to gregarious or ces
pitose on hard packed soi! such as along roads, in the parking along 
city streets, around school yards, barnyards or on Iawns throughout 
the United States. Occasionally it is very abundant on new lawns 
which have been weil fertilized , rolled, and seeded to grass. The 
specimens photographed were collected in a vacant lot in Seattle, 
Washington, by Miss Elizabeth Schmidt on Oct. 31, 1944. 

TECHNICAL DESCRIPTION. Pileus 5-10 (12) cm. broad, broadly 
convex when young, slowly expanding to nearly plane, the margin 
tending to remain decurved, finally broadly depressed, surface dry, 
usually appearing glabrous but actually innately appressed
fibrillose, seldom scaly, occasio~ally areolate in age or variously 
rimose as a result of weathering, finally becoming slightly discolored 
to a sordid yellowish or dirt brown, drying pallid to white or dise 
grayish on old caps, mar gin usually extending beyond the gills; flesh 
very thick and firm (up to 2.5 cm.), white, becoming pale sordid 
vinaceous brown near the gills in age, not changing when bruised 
or eut, odor and taste mild or slightly fungoid; lamellae free or at-
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tached by a tooth, abruptly rounded at inner extremity, narrow 
(5-10 mm.), "avellaneous" in buttons, soon "vinaceous fawn" and 
at maturity "sorghum brown", blackish on old decaying carpo
phores, edges even, sometimes staining blackish in 15-30 minutes 
when bruised; stipe short, 2-5 (7) cm. long, 1.5-3.5 cm. thick at 
apex, usually narrowed below to a pointed base and with attached 
white rhizomorphs, solid, fieshy-fibrous throughout, white, unchang
ing or slowly turning dull vinaceous brown (15 minutes) where 
bruised, glabrous above the annulus or cuticle torn into scales, 
glabrous below annulus; annulus double, usually forming two dis
tinct limbs on the stipe, the lower narrow, the upper fairly ample at 
times, white, sometimes represented as a thin white collar up to 1 
cm. high with both the upper and lower edges appressed against the 
stipe. 

Spores 5-6 X 4-5 p., broadly ellipsoid to nearly globose, fuscous 
brown in KOH un der the microscope; basidia 18-23 X ô-7 p., four
spored; pleurocystidia present but scattered to rare, 28-36 X 9-14 p., 

clavate to saccate, thin-walled, readily collapsing and difficult to 
revive, hyaline; cheilocystidia present, a few like the pleurocystidia 
but mostly smaller, 10-18 X ô-12 p., saccate, yellowish when revived 
in KOH; gill trama subregular, hyaline, subhymenium cellular, 
broad (2-4 cells deep) ; pileus trama with a cuticle of hyaline inter
woven to more or less radially arranged hyphae 3-6 p. in dia., re
mainder fioccose, hyaline, the cells (3) 5-13 p. in dia., no clamp con
nections present (S-20272). 

Agaricus sylvicola (Vitt.) Fries, Hymen. Eur. p. 734. 1874. 

The Woods-loving Mushroom 

Agaricus campestris sylvicola Vittadini, Funghi Mang. p. 43. 1835. 
Psalliota campestris var. sylvicola Quélet, Champ. Jura et Vosges, p. 140. 

1872. 
PsaUiota sylvicola Arnould, Bull. Soc. Mye. Fr. 9: 103. 1893. 
Agaricus abruptus Peck, Mem. N. Y. State Mus. no. 4, 163. 1900. (not 

A. abruptus Fries, 1852.) 
Agaricus abruptibulbus Peck, Bull. N. Y. State Mus. 94: 36. 1905. 
Pratella campestris var. sylvicola Gillet, Les Hyménomycètes p. 562. 1878. 

Illustration: Reel 28, No. 192. 

GENERAL DiscussiON. The important characters to note for this 
species are the white fibrillose pileus, the dull pinkish gills which 
finally become chocolate brown, the conspicuous annulus and the 
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flattened base of the stipe. One frequently encounters rather 
slender fruiting bodies and if the stems of these have conspicuous 
abrupt bulbs they very likely represent the form Peck described as 
A. abruptibulbus. This form is very common in southern Michi
gan during sorne seasons, but there is so much intergradation in the 
length and thickness of the stipe and size of the cap that I have 
found it impossible to attach any importance to them as taxonomie 
characters. The character of the bulb is equally variable. The 
stipe may be evenly thickened to the fiattened base or equal clown 
to the abrupt fiange which causes the bulbous appearance. There 
is no need for the amateur to try to distinguish between A. arvemis 
and A. sylvicola. The spore size is the only reliable difference, 
although A. arvemis is usually more robust. Collectors on the 
Pacifie Coast may encounter two additional white species with the 
stature of A. sylvicola. The first, A. Benesii, can be recognized on 
the spot by the quick change to blood red which bruised portions 
undergo. lt appears to be rare, and I have no information on its 
edibility. Since it is rare and easily identified, the novice should 
have no difficulty in eliminating it from those he intends to eat. 
The second species, A. albolutescem is not so easily distinguished 
from A. sylvicola. It is characterized chiefly by the amber yellow 
stains which develop immediately when the cap is bruised and by 
the pilei finally becoming entirely yellow. The yellow stains on A. 
sylvicola are not pronounced enough to cause the entire cap to be
come yellow. Although old caps can be distinguished readily by 
their colors, this is not true for the button stages, and since there is 
a possibility that A. albolutescem is poisonous to at !east sorne 
people, this point should be kept in mind. In the eastern and south
ern United States a number of other white or whitish species are 
known to occur. These, like A. arvemis, are distinguished mainly 
on microscopie characters. One, A. arvemis var. palustris has been 
found poisonous to sorne people but not others. 

EnmrLITY. Edible but not recommended. The white sylvan spe
cies of Agaricus are eaten by many people, but there are occasional 
cases of poisoning. I have personally verified that A. arvensis var. 
palustris is poisonous to sorne people though I have eaten it with no 
ill-effects myself. During the season of 1945 severa! caps from a 
fine group of buttons were collected near Ann Arbor and given to a 
friend who cooked and ate them. The individual was incapacitated 
for about two days. I ate caps taken from the same group the day 
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after and suffered only a mild allergy in the form of the usual " hay 
fever " symptoms. In addition to sorne people being poisoned by 
the members of this group, there is always the much more dangerous 
possibility that a white Amanita might be included in the collection. 

HABIT, HABITAT, AND DISTRIDUTION. Scattered to densely gre
garious or subcespitose on humus in both conifer and hardwood 
forests. Along the Pacifie coast it is common under spruce and 
Douglas fir, and I find it regularly in a spruce plantation near Ann 
Arbor in southern Michigan. It also occurs in the conifer forests of 
the Rocky Mountain states. In eastern North America it is abun
dant in stands of oak and hickory as well as in various types of 
mixed conifer and hardwood stands. It is frequently encountered 
along the borders of wood lots or along roadsides where the right
of-way has not been cleared. It fruits during the spring and faU 
seasons along the Pacifie coast (during the winter in California), 
and in the central and eastern United States and southern Canada 
east of the Great Plains it fruits from June to October. 

TECHNICAL DESCRIPTION. Pileus (4) 5-12 (20) cm. broad, hemi
spheric to convex at first or with the dise somewhat flattened, be
coming broadly convex to plane in age, surface dry and appressed 
silky to fibrillose or in age the fibrils becoming aggregated into ob
scure scales, occasionally the scales somewhat recurved, pure white 
to creamy white but usually becoming more or less yellowish over 
the dise, often staining yellowish where bruised, in age sometimes 
pale chocolate color near the thin margin; flesh thick, white, soft, 
unchanging or becoming yellowish where bruised, odor pleasant to 
fain tl y pungent but hardly distinctive, taste somewhat amygdaline; 
lamellae remote, narrow to moderately broad, crowded, white or 
whitish in very young stages, soon pinkish (" pale vinaceous fawn ") 
and becoming pink before becoming pale chocolate brown (" natal 
brown") pink color of immature gills sometimes bright and sorne
times almost lacking; stipe 8-15 cm. long, (8) 10- 20 (25) mm. thick 
at apex, slightly enlarged downward and with or without a flaring 
abruptly bulbous flattened base, white throughout, often with yel
lowish to tan discolorations or staining yellowish when bruised, 
stuffed but soon becoming hollow, silky above the more or less 
median annulus, more or less appressed fibrillose below or fibrils 
aggregated into obscure patches (not peronate, however), glabres
cent and often sordid pinkish brown in age; annulus white, mem-
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branous, typically double, lower surface with floccose yellowish 
patches of soft tissue. 

Spores 5--6.5 X 4-4.5 p., subovoid to ellipsoid, chocolate brown 
under the microscope, dark chocolate in mass; basidia 16-20 X ô-
7.5 p., clava te, four-spored; cheilocystidia abundant, clava te to 
fusoid-ventricose, 15-28 X 8--15 p.; pleurocystidia not differentiated; 
gill trama of loosely interwoven hyphae, the subhymenium cellular 
in appearance; pileus trama homogeneous, the threads of the cuticle 
radial! y arranged and 5-8 p. in diameter, hyphae of tramai body 
somewhat thicker and sausage-shaped, clamp connections not pres
ent ( G-635) . 

Agaricus placomyces Peck, Ann. Rep. N. Y. State Mus. 29: 40. 
1878. 

The Flat-capped Agaricus 

Agaricus approximans Peck, Bull. N. Y. Stat.e Mus. 131: 33. 1909. 
Psalliota placomyces Lloyd, Mye. Writings 1: 27 (no. 50) . 1899. 
Psalliota meleagris J. Schaeffer, Zeit.schr. Pilzkunde 6: 105. 1927. 
Agaricus pocillator Murrill, Mycologia 33: 446. 1941. 

Illustration: Reel 28, No. 193. 

GENERAL DrscussiON. This species is separated from A. sil
vaticus primarily by the color of the fibrils on the cap. These vary 
from dark avellaneous (" wood brown ") to very dark gray or black
ish but are never tawny. In addition they do not become aggre
gated into the rather distinct broad, appressed, spotlike, fibrillose 
scales so frequently characteristic of A. silvaticus. In A. placo
myces the cap may become scaly but if so the scales are slightly re
curved over the marginal area and are usually formed by the crack
ing of the flesh as well as the cuticle. As shown in the photograph, 
there is a distinct difference in the color of the young gills, but this 
is misleading since the opposite of this difference could have as 
easily been shown. A. placomyces with pallid gills when young is 
not at all uncommon, and they not infrequently become much pinker 
in A. silvaticus. The color of the young lamellae has been empha
sized a great deal in the literature on Agaricus, but I regard the 
differences as exhibited in the A. silvaticus group as of no taxonomie 
importance. Note the smooth glabrous stipe below the annulus and 
the concentric thickened patches on the under side of the ring near 
its margin. Such a ring is described as double. However, these 
patches are not always present in certain species, and so sorne con-
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fusion is unavoidable. If they are present one is sure of the char
acter, but their absence may or may not be indicative of a truly 
single annulus. 

EmBILITY. Edible. I have eaten it on a number of occasions 
and suffered nothing worse than a mild allergy, the reaction I get 
from the meadow mushroom. During the season of 1944 the species 
was collected and eaten by residents of Rhodendron, Oregon and no 
cases of poisoning were reported. Its edibility however, has been 
questioned both in Europe and North America, and any one testing 
it for the first t ime should eat only small amounts. Like A. arvensis 
var. palustris it very likely affects sorne people but not ethers. 

HABIT, HABITAT, AND DrsTRIDUTION. Scattered to gregarious or 
occasionally cespitose on humus in hardwood and conifer forests 
throughout the United States. During sorne seasons it fruits in the 
summer but it is most abundant in the fall. Locally it is very abun
dant in low wet areas under red maple and elm, but the most luxuri
ant break I have seen was in a spruce plantation on high ground 
during a wet September. In Washington and Oregon it is a char
acteristic species of the alder-maple-cottonwood association in 
stream valleys or along old roads. In the latter habitat it is occa
sionally densely cespitose. 

TECHNICAL DESCRIPTION. P ileus 4-10 (15) cm. bread, obtuse to 
convex or with a slightly fl.attened dise when young, becoming 
broadly convex to plane in age or with a bread low umbo, surface 
dry, when young covered by a more or less continuous fibrillose 
cuticle made up of " fuscous " to " drab " " light drab " or " hair 
brown" to "wood brown" fibrils (clark grayish brown), the dise 
darker than the marginal area, fibrils of the cuticle becoming aggre
gated into fasc icles or minute recurved scales, white fl.esh showing 
through the cuticle over the marginal area, in wet weather the 
ground color sometimes pinkish; fl.esh white or in age (particularly 
in wet weather) pinkish and sometimes staining either pinkish or 
yellowish or both when bruised, thin to moderately thick, odor 
usually somewhat pungent-disagreeable when fl.esh is crushed, when 
strong reminding one of phenol, taste mild but often disagreeable 
in old pilei; lamellae pale dull pink wh en young, becoming bright 
pink, or developing scarcely any pinkish tints, finally clark chocolate 
brown, approximate to the stipe or becoming remote, crowded, nar
row; stipe (3) 7-15 cm. long, 9-15 mm. thick at the apex, slightly 
enlarged downward and usually slightly fl.anged at the base and 
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flattened below, white rhizomorphs usually numerous, white over all 
and smooth and silky when young, often discoloring to sordid pink
ish brown at !east near the base in age, sometimes staining yellow 
and then reddish where bruised, stuffed with a white silky pith; 
annulus flabby, more or less superior, white and silky on upper sur
face, at first white but soon "avellaneous" underneath and usually 
with soft floccose patches at !east along the margin . 

Spores 4.5-5.5 X 3.5-4.2 p., broadly ellipsoid, dark chocolate brown 
in mass, chocolate brown under the microscope in KOH; basidia 
18-22 X 5-6 p., four-spored, hyaline in KOH; cheilocystidia 12-
120 X 8-12 p., thin-walled, saccate to clavate and abundant; pleuro
cystidia none; gill trama of loosely interwoven hyphae with occa
sional !actif ers, subhymenium cellular; pi! eus trama homogeneous, 
the hyphae of t he cuticle radially arranged, 4--6 p. in dia. and with 
smoky brown contents as revived in KOH, no clamp connections 
seen (G-1126). 

Agaricus silvaticus Fries, Epier. Syst. Mye. p. 214. 1838. 

The Sylvan Agaricus 

Psalliota sylvatica Quélet, Champ. Jura et Vosges p. 140. 1872. 
Pratella sylvatica Gillet, Les Hyménomycètes p. 564. 1878. 
Agaricus subrujescentoides Murrill, Mycologia 4: 299. 1912. 
Agaricus rubribrunnescens Murrill, Mycologia 14: 216. 1922. 
Agaricus subplacomyces badius Murrill, Mycologia 33: 447 . 1941. 

Illustration: Reel 28, No. 194. 

GENERAL DiscussiON. The field characters of A. silvaticus are 
the russet to tawny fibr ils of the cuticle which vary toward vinace
ous brown rather than fuscous, and the lack of the odor of phenol 
often exhibited by the closely related A. placomyces . In stature, 
spores, and characters of the annulus these two are practically 
identical. Krieger (1935) considered the absence of a bulb as a 
furt her distinguishing feature but according to my observations it 
is of no t axonomie significance. There can be no question as to the 
close relationship of these two species, and sorne may wonder why 
A. placomyces is not regarded merely as a variety of A. silvaticus. 
This, however, involves the question of species concepts throughout 
the entire genus-a very technical and difficult problem because of 
the Jack of concise characters by which to distinguish any group 
below the rank of subgenus. A. hondensis Murrill, a species not 
infrequently collected on our P acifie Coast, ordinarily Jacks the dis-
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tinct fibrils of A . siLvaticus and A. pLacomyces. It is nearly white 
and smooth when young and dark vinaceous brown over ali at ma
turity. Sorne people are poisoned by it. 

EDIBILITY. Edible but not recommended. Sorne people are sure 
to find it difficult to distinguish between A. hondensis, A. pLacomyces 
and A. silvaticus. Consequently they are likely to be poisoned by 
either of the first two. I have tried A. silvaticus with no ill-effects, 
and consider it better than A. pLacomyces. The flavor is not as 
strong. Be sure to use young caps when trying either species as 
one old one is enough to spoil the flavor of the whole dish. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious 
throughout the United States, but I have found it abundant enough 
to be regarded as an important esculent only in western Washington 
and south to northern California. It appears to be more frequently 
associated with conifers than A. placomyces but occurs under hard
woods as weil. It is typically an autumnal species, but stray fruit
ing bodies are occasionally found in the spring. 

TECHNICAL DESCRIPTION. Pileus 4-12 (15) cm. broad, subovate 
with a somewhat flattened dise in button stages, at times nearly 
hemispheric, soon broadly convex and finally more or less plane, in 
age the margin raised at times, surface dry and composed of a fibril
lose cuticle which eventually breaks up into appressed . patches or 
scales, cuticle dark rusty brown (" russet" on the dise and more 
or less "tawny" toward the margin), in age sometimes with "fawn 
color "to "pecan brown" (vinaceous) shades, sometimes the cuticle 
very thin and present only as colored fibrils near or over the dise; 
flesh moderately thick and firm, rather moist, whitish or pallid, 
slowly becoming reddish brown, odor none, taste slightly amygda
line; lamellae crowded, narrow to moderately broad, free but almost 
reaching the stipe at times, color pale grayish vinaceous (" brownish 
vinaceous ") near maturity and finally dark vinaceous brown" army 
brown"), edges even; stipe 7-11 cm. long, 1-2 cm. thick at apex, 
tapering slightly above a subbulbous base or base sometimes with 
a flaring bulb and flattened below, hollow, surface appressed silky 
above and below the superior annulus, whitish at first but saon 
tinged pale pinkish brown and finally often becoming rather dark 
sordid brown; annulus whitish but with vinaceous tinged floccose 
scales or patches underneath, sometimes merely white-fibrillose 
below. 
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Spores 5-6 X 3-3.5 ( 4) p., broadly ellipsoid, dull chocolate brown 
in mass, fuscous brown under the microscope; basidia 14-18 X 5-
6 p.; clavate, four-spored; cheilocystidia abundant to scattered, 12-
18 X 7-10 p., saccate to clavate, usually sessile; pleurocystidia none; 
gill trama homogeneous, of interwoven hyphae; pileus trama floc
cose-filamentous, the threads of the cuticle 4-6 p. in dia. and radially 
arranged, their contents dull brown when revived in KOH (S-
24658). 

Agaricus subrutilescens (Kauff.) Hotson & Stuntz, Mycologia 30: 
219. 1938. 

Psalliota subrutilescens Kauffman, Pap. Mich. Acad. Sei. Arts and Lett.ers 
5: 141. 1926. 

Illustration: Reel 28, No. 195. 

GENERAL DrscussiON. The field characters of this agaric are the 
very dark lilac-brown fibrils over the center of the cap which, to
ward the margin, become aggregated into appressed patches or 
scales. The stipe below the annulus is floccose-fibrillose or has the 
fibrils arranged into zones or scales. This character is very reliable 
and clearly separates the species from A. honden.sis, A. placomyces 
and A. silvaticus. The annulus of A. subrutilescens is not so large 
and membranous as in the others mentioned above and is furnished 
with floccose patches along the margin in only the more robust car
pophores. 

EnrniLITY. Edible. The broiled buttons are a delicacy. I have 
tried them. 

HABIT, HABITAT, AND DISTRIBUTION. Gregarious to scattered 
under conifers or in mixed conifer and hardwood forests in the fall. 
It is not uncommon in the coastal spruce belt of Washington, Ore
gon, and northern California, but can also be collected in the forests 
of Douglas fir and hemlock. It was rather common in the vicinity 
of Rhododendron, Oregon in the fall of 1944. 

TECHNICAL DESCRIPTION. Pileus ( 4) 7-12 (15) cm. broad, con
vex to hemispheric with the dise usually flattened slightly, finally 
broadly convex to nearly plane or somewhat umbonate, surface dry 
and with a " Hay's brown " " dark livid brown " to " sorghum 
brown" or "army brown" (dark lilac or vinaceous-brown) fibril
lose cuticle, cuticular fibrils soon becoming aggregated into fascicles 
or appressed scales allowing the white flesh to show at least toward 
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the margin, dise remaining felty-fibrillose, the color of the sc~les 
gradually fading to a pal er shade of vinaceous brown; flesh wh1te, 
thin in large caps, consistency soft and cottony, in age tinged pale 
vinaceous odor and taste not distinctive or taste slightly disagree-

' able; lamellae free, at first reaching the stipe but becoming some-
what remote, narrow (4-5 mm.), crowded, white in very young but
tons but soon " safrano pink" to " vinaceous fawn " and finally 
dark vinaceous brown (" sorghum brown"), edges entire; stipe 8-
15 cm. long, (6) 10-20 mm. thick at apex, clavate, up to 3 cm. at 
base, soon hollow, at first peronate up to the ring by a floccose 
fibrillose snow-white sheath which soon ruptures to form zones or 
patches of fibrils scattered over the surface, glabrescent only in age, 
glabrous and silky above the annulus, white at first but soon tinged 
pink in the apex and eventually somewhat vinaceous brown through
out; annulus median to superior, thin, ample, glabrous and silky 
above, usually with vinaceous patches of fibrils near the edge on 
the underside but often merely with a thickened margin and the 
under surface loosely white-fibrillose. 

Spores 5-6 X 3-3.5 p., ellipsoid, smooth, dark chocolate brown 
un der the microscope; basidia four-spored, 18-20 X 5-6 p., hyaline 
in KOH ; pleurocystidia none; cheilocystidia rare to scattered, 10-
20 X 8-15 p., saccate to clavate; gill trama somewhat interwoven, 
subhymenium cellular; pileus trama homogeneous, hyphae of cuticle 
more or less radially arranged, 4-9 p. in dia., colored a dull violaceous 
brown in the walls, no clamp connections seen (S-24431). 

Agaricus augustus Fries, Epier. Syst. Mye. p. 212. 1838. 

Psalliota aU{Justa Quélet, Champ. Jura et Vosges, p. 255. 1872. 
Pratella aU{Justa Gillet, Les Hyménomycètes p. 561. 1878. 

Illustration : Reel 28, No. 196. 

GENERAL DrscussiON. This is one of the robust species of the 
genus, though not the largest. The caps expand slowly, and it may 
take a week or more for them to reach maturity. One often finds 
carpophores which have become arrested in their development be
cause of changed weather conditions. The diagnostic characters 
for this species are the spore size, double annulus and scales below 
it on the stipe, dull yellowish brown patches of fibrils on the cap, 
lutescent flesh and the sunken base of the stipe. The base of the 
stipe may be quite bulbous or even abruptly bulbous, but is con
sistently rather deeply immersed in the ground as compared with 
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other species. A . subrufescens is very similar in appearance to A. 
augustus but its spores are 6-7.5 X 4-5 p.. The spore size is the only 
truly reliable character 1 know by which the two can be accurately 
distinguished. Bath occur on the Pacifie Coast. 

EnrniLITY. Edible and choice if young caps are used. 

HABIT, HABITAT, AND DISTRIBUTION. Closely gregarious to sub
cespitose along roadsides, on waste ground such as vacant lots, in 
fields, etc. lt is rather frequently collected in the region from 
British Columbia to northern California, but has not been found in 
other parts of North America. A fungus which looks like this, if 
found in central or eastern United States is very likely A. subrufes
cens. The literature on A. augustus is misleading since a number 
of species have been confused under that name. 

TECHNICAL DESCRIPTION. Pileus 10-18 (28) cm. broad, button 
stages subcylindric with fi attened dises but saon becoming convex
fiattened, expanding to plane or sometimes broadly umbonate, dise 
or umbo usually fiattened somewhat, surface dry and at first densely 
fibrillose, fibril s saon arranged into fascicles or with appressed to 
slightly recurved scales toward the margin and finally nearly to 
dise, dise remaining felty-fibrillose or becoming areolate-cracked, 
the margin usually fringed, color of the scales and fibrillose areas 
" wood brown " ( dark to medium a vellaneous), white to yellowish 
fiesh showing between the scales, at times the fibrils slightly lutes
cent when bruised ; fiesh thick (up to 2 cm.), white, unchanging or 
slowly lutescent, dull pale yellowish orange when dried, odor none, 
taste slightly to strongly amygdaline; lamellae white wh en young, 
saon " vinaceous buff" to " vinaceous fawn " (sordid pale to dark 
pinkish) , becoming "deep brownish vinaceous" (dull vinaceous 
brown), close, subremote, narrow to moderately 'broad, edges even, 
sometimes crisped; stipe 8-12 cm. long, 2-3.5 cm. thick, stuffed, 
equal to clavate and sunken into the sail but not radicating, urface 
above the annulus whitish and appressed silky or appearing glabrous, 
densely fibrillose-scaly below the ring from the torn sheath but saon 
glabrescent, staining yellowish when bruised and bruised portions 
eventually tawny; annulus superior to median, double, with patch es 
of wood brown fibrils underneath. 

Spores 8-10 (11) X 5-Q p., ellipsoid to subovoid, smooth, choco
late brown at maturity (in KOH) ; basidia four-spored, 28-30 X 7-
8 p., clava te ; pleurocystidia noue; cheilocystidia of two types, sac
cate and 8-12 X 7- 10 p. or fusoid-ventricose and, 22-34 X 8-12 p.; 
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gill trama subparallel, with scattered !actif ers; subhymenium very 
thin and not distinct! y cellular; pileus trama with the cuticle of 
more or Jess radially arranged fibrils 7-10 p. in dia. and yellowish in 
KOH, no clamp connections seen (G-647). 

Agaricus hondensis Murrill, Mycologia 4: 296. 1912. 

Agaricus bivelatoides Murrill, Mycologia 4: 297. 1912. 
Agaricus HiUii Murrill, Mycologia 4: 298. 1912. 
Agaricus McMurphyi Murrill, Mycologia 4 : 299. 1912. 
Agaricus glaber Zeller, Mycologia 30: 469. 1938. 

Illustration: Reel 33, No. 230. 

GENERAL DiscussiON. We fee! fortunate in being able to pre
sent an illustration of this species to go along with those of A. placo
myces, A. sylvaticus, and A. subrutilescens. It is rather important 
to learn to distinguish A. hondensis because it is apparently poison
ous at !east to sorne people. Typically the cap is smooth and almost 
white at first, but the surface fibrils soon darken to the vinaceous 
brown shawn in the photograph in contrast to the tawny to russet 
color of the fibrils on caps of A. silvaticus. It is seldom that one 
finds buttons as highly colored as those shawn, and it is also un
usual for such distinct scales to be formed on mature caps. 

EnmiLITY. Dangerous. When found in quantity this is a tempt
ing species by virtue of its solid flesh, size and clean appearance. 
More information on its edibility is desirable, but any one testing 
it should realize that he might experience considerable discomfort. 

HABIT, HABITAT, AND DISTRIBUTION ( Gregarious to scattered 
under conifers or hardwoods, British Columbia to California. There 
are times when it is quite abundant, but over a period of years I 
have come to regard it as rare. 

TECHNICAL DESCRIPTION. Pileus 8-15 cm. broad, hemispheric to 
convex young, the dise saon flattened, expanding to broadly convex 
or plane, the dise at times appearing slightly depressed as the mar
gin becomes elevated, sometimes slightly umbonate, surface dry and 
innately fibrillose, the fibrils sometimes aggregated into fascicles 
near margin, occasionally the surface broken up into flat appressed 
scales but usually appearing glabrous to the naked eye, color nearly 
white on margin, pale vinaceous gray toward the dise, dise vinaceous 
buff (" pale grayish vinaceous " to " vinaceous buff "), gradually 
darkening to dull vinaceous brown over ali (near " army brown ") ; 
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flesh white, usually staining yellowish and then pinkish to sordid 
vinaceous wh en bruised, odor and tas te not distinctive; lamellae 
free, rather remote, close to crowded, narrow, equal, " pale grayish 
vinaceous " at first, becoming " brownish vinaceous " and finally 
dark bone-brown (whitish tinged vinaceous, then pinkish), edges 
even; stipe 8-14 cm. long, 1-2 cm. thick at apex, with a rather 
abrupt bulb or merely innately silky above and below the annulus, 
gradually darkening to vinaceous brown like the pi! eus; annulus 
white, striate above, typically with loose, vinaceous, cottony, fibril
lose patches on under side near the margin, occasionally under sur
face merely loosely white fibrillose. 

Spores 4.5-5.5 (6) X 3-3.5 p., ellipsoid, dark chocolate brown in 
KOH under microscope, smooth; basidia four-spored, 16-22 X 5-
6 p.; pleurocystidia none, cheilocystidia inconspicuous and basidia
like or slightly broader; gill trama of somewhat interwoven hyphae, 
subhymenium cellular; pileus trama homogeneous, hyphae of cuticle 
somewhat interwoven, 3.5-8 p. in dia., very pale vinaceous in KOH, 
no clamps seen (S-28480) . 

PSATHYRELLA (Fries) Quélet, emended 

Although characterized as one of the genera of " dark-spored " 
agarics, the color of the spore deposit varies from pinkish to brick 
red, cocoa-brown , chocolate-color or black. With the exception of 
a few species placed in the subgenus Lacrymaria, the spores are 
smooth, and in nearly ali they are provided with an apical or eccen
tric germ pore. When revived in KOH the spores do not become 
yellow-brown as in Naematoloma, but do vary in color from nearly 
hyaline to pinkish, cocoa-color or black. The color fades quickly 
when spores are treated with concentrated sulphuric acid, and in 
sorne it fades slowly when mounted in 2 per cent KOH. The cuticle 
of the piLeus is formed of vesicuLose to davate ceLLs one or more 
layers in depth. These cells are nearly always hyaline, thin walled, 
and more or less angled from mutual pressure. Filaments often 
originate in this layer and become appressed over the surface caus
ing the latter to be innately fibri llose, or t he surface may be coated 
with the superficial fibrillose remains of the universal veil. The 
stipe varies greatly in thickness but the distinction of fleshy and 
cartilaginous, which was previously used, is meaningless. The 
fragile species of Stropharia, Hypholoma and Psilocybe of the 
Friesian classification are placed here along with those formerly 
grouped in Psathyra and Psathyrella (with the exception of Pseudo-
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coprinus which was segregated from Psathyrella by Kühner). The 
genera most closely related to Psathyrella are Panaeolus, Pseudo
coprinus and Coprinus. The last is readily distinguished by its 
deliquescing gills. For Pseudocoprinus the combination of co
prinoid paraphyses in the hymenium and a plicate striate pileus is 
diagnostic. In Panaeolus the gills are mottled. 

This grouping brings together a large number of closely related 
species which were previously scattered in the various genera named, 
and at the same time forms a genus which is as easy to recognize 
in the field as Russula. The name Psathyra, which would have 
been preferred to Psathyrella, could not be used because it had been 
used prior to 1872 for another genus of plants. 

I divide P sathyrella into four subgenera which are characterized 
as follows: Lacrymaria, in which the spores are roughened or if 
smooth the cap is covered with innate colored fibrils. Conocybella, 
in which the cheilocystidia are capitate as in Conocybe. Hypho
loma, in which the cap margin is appendiculate, or the stipe 
annulate, or if veil is rudimentary the stipe 5-10 mm. at apex, and 
Eu-Psathyrella, containing the remainder of the species. Eu
Psathyrella may then be divided into four sections. 

1. PANUCIAE: Characterized by the presence of a superficial univer
sal veil of white to colored hyphae. The caps are usually 
glabrous in age. 

2. SARcOCEPHALAE: Species not with any of the above characters, 
or with one or more of the following features; (1) Spores 
reddish to vinaceous in deposits; (2) Pleurocystidia thick
walled; (3) Pleurocystidia incrusted; ( 4) Pleurocystidia 
distinctly vinaceous in KOH. 

3. CoPRINARII: Pileus plicate-striate or paraphyses coprinoid. 
4. Eu-PsATHYRELLAE: Not as in 3 above; veil if present rudi

mentary. 

The species in the various subgenera and sections are identified 
largely by the distribution and type of pleurocystidia (whether they 
are pointed or rounded and thick- or thin-walled), the type of cheilo
cystidia, spore size, the color of the spore-deposit and the color of 
spores when revived in KOH, the conspicuousness of the germ pore, 
and the color of the trama of the gills and pileus when revived in 
KOH. Any macroscopic characters of note are also used, of course, 
but from this standpoint the species in the section Eu-Psathyrellae 
are monotonously similar. T he color of the pileus is nearly always 
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sorne shade of reddish brown or light to dark honey color, and con
siderable variation is found within species. The consistency of the 
fl.esh is typically very fragile in even the large species, and the gills 
nearly always adnate-seceding. 

About one hundred and sixty species are known to occur in North 
America. A few, including P. Candolleana, are very fine for the 
table because of their fl.avor and delicate texture. Fruiting is abun
dant in either the spring or fall, and they may occur on decaying 
wood or vegetable debris, dung of animais, or humus. One of the 
best habitats for them is around compost piles and trash heaps. 
They are also frequently found on old mossy logs along streams or 
in springy areas which are continually moistened from seepage. 
Sterile specimens frequently occur in which the gills remain white 
or nearly white. These can often be easily confused with fruiting 
bodies of Mycena, at !east until one has tried to get a spore print. 
A revision of the North American species according to the classifica
tion given here will appear in the North American Flora, volume 
ten. 

KEY 

I. Annulus present . .. . .. .. ...... Psathyrella longistriata R. 29, No. 197 
I. Annulus typically absent 

A. Pileus dark reddish brown to cinnamon brown 
a. Typically cespitose on decaying hardwood; setae not present on 

pileus .............. ... . Psathyrella hydrophila R. 29, No. 199 
a. Typically gregarious on the ground but often near decayed wood; 

appressed setae scattered on pileus 
Psathyrella subatrata R. 29, No. 201 

A. Pileus honey color to clay-color (not rusty to reddish) 
a. Stipe 4-8 (10) mm . . thick 

Psathyrella Candolleana R. 29, No. 198 
a. Stipe 1-3 mm. thick . ....... . Psathyrella gracilis R. 29, No. 200 

Psathyrella longistriata (Murrill) comb. nov. 

Stropharia longistriata Murrill, Mycologia 4: 301. 1904. 
Stropharia jragilis Kauffman, Pap. Mich. Acad. Sei. Arts & Letters 5: 144. 

1926. 

Illustration: Reel 29, No. 197. 

GENERAL DrscussiON. This is a very characteristic species, but, 
because the pileus varies so much in color, it may be sorne time be
fore one learns to know its variations. Sorne forms are grayish 
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brown and sorne dark reddish brown. Unfortunately the striations 
of the pileus, which gave the plant its name, are often visible only 
on old water-soaked ·caps. They were not present on those photo
graphed. Note the white membranous annulus and ~he fibrillose 
f!ecks on the stipe above the ring. The abundant pomted pleuro
cystidia are an important microscopie character and serve to dis
tinguish the species from forms of PsathyreUa CandoUeana in which 
the veil accidentally adheres to the stipe as an annulus. 

EnrnrLITY. As far as I am aware the edibility of this species has 
not beee reported. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious 
under conifers and hardwoods along the Pacifie Coast. It usually 
fruits in the faU and then is often abundant. During the spring 
months I have found it on only one or two occasions. 

TECHNICAL D ESCRIPTION. Pileus (3) 4-8 (10) cm. broad, ob
tusely conie to convex when young and the margin incurved, ex
panding to plane or broadly convex but sometimes with a low broad 
umbo, surface at first covered with thin fibrillose patches of veil 
remuants or merely thinly fibrillose, soon glabrous, smooth but 
sometimes becoming rugulose at least around the dise, moist, de
cidedly hygrophanous, when moist dark avellaneous or dark rusty 
brown to clark reddish brown ("wood brown ", " Mars brown" or 
" Mikado brown ") and more or less t ranslucent-striate, fading to 
pallid or tinged cinnamon-buff ("tilleul buff " to " cinnamon-buff "), 
sometimes " cinamon-buff " wh en moist ; f!esh very thin and fragile, 
more or less concolorous with surface of pileus, pallid to buff in age, 
odor and taste not distinctive; lamellae close, 46-54 reach the stipe, 
2-3 tiers of lamellulae, adnate but seceding readily, moderately 
broad and more or less equal (5-7 mm.), pale buff when real young, 
soon dull purplish brown, sometimes distinctly vinaceous brown 
(" vinaceous fawn ") from maturing spores, often " drab " and be
coming " hair brown ", edges even or white f!occose ; stipe 4-10 cm. 
long, ( 4) 5-10 mm. thick at apex, evenly but only slightly enlarged 
downward, hollow and very fragile, white or pallid, sheathed up to 
the annulus by a thin white fibrillose coating which often becomes 
broken into f!occose scales and eventually may disappear com
pletely, somewhat silky fibrillose-squamulose or merely silky above 
the annulus; annulus superior to median, white, usually persistent 
and membranous, white-fl.occose underneath, upper urface striate 
and silky. 
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Spores 6.5-8 X 3.5-4 p., smooth, dull dark vinaceous brown to 
purplish brown in mass, dull reddish brown to pale fuscous under 
the microscope, ellipsoid, apical pore present but indistinct and 
under ordinary magnifications not clearly evident; basidia 16-18 X 
7-8 p. (revived in KOH), four-spored; pleurocystidia abundant, 40-
60 (72) X 9-12 (14) p., fusoid-ventricose with more or Jess pointed 
apices, pedicel often long (10-20 p.), narrow (2-5 p.) and flexuous, 
thin-walled and readily collapsing, smooth; cheilocystidia sirnilar 
to pleurocystidia or saccate to balloon-shaped, 28-36 X 10-15 p., 

thin-walled and readily collapsing; gill trama floccose, interwoven, 
with a vinaceous tin ge wh en revived in KOH; pileus trama with a 
cuticle cornposed of hyaline cells 10-30 p. in dia., arnong them occur 
sorne pear-shaped upright cells 40-50 X 10-15 p., but no true hy
rneniform layer present, tissue beneath floccose and pale vinaceous 
brown in KOH (G-624). 

Psathyrella Candolleana (Fr.) Smith, Contrib. Univ. Mich. Herb. 
No. 5, p. 41. 1941. 

Agaricus Candolleanus Fries, Syst. Mye. 1: 296. 1821. 
H ypholoma Candolleanum Quélet, Champ. Jura et Vosges p. 146. 1872. 
Drosophila Candolleana Quélet, Enchir. Fung. p. 115. 1886. 
Psathyra Candolleana Singer, Ann. Mye. 34: 339. 1936. 
Hypholoma cutijracta Peck, Bull. Torrey Club 22: 490. 1895. 

Illustration: Reel 29, No. 198. 

GENERAL DrscussiON. This is a species everyone should know 
since it is the most important edible fungus in the genus and the one 
Iikely to be collected first. The important characters to note are 
the fragments of the veil adhering to the rnargin of the cap, the 
white stipe and the general bearing or stature. There are many 
similar species with darker tawny to reddish brown pilei, and many 
of these also become very pale when faded so that the color of the 
faded cap is not very distinctive. The distinctive microscopie fea
tures of P. CandoUeana are the Jack of pleurocystidia, the medium 
sized spores, and the obtuse cheilocystidia. As anyone can readily 
see by looking at the photograph, the veil remuants are delicate and 
\ikely to fall off soon after the veil breaks. Consequently it is 
necessary to have both old and young specimens in hand when 
identifying the species for the first time. 

EDIBILITY. I rate this fungus very highly not only because of its 
excellent flavor and delicate flesh but because it can be collected 
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easily in the city as well as in the country. It is not a highly nutri
tious mushroom even as mushrooms go, but it makes up in fl.avor 
for it.a lack of calories. Because of its delicate fl.esh it can be ruined 
easily by either over or undercooking. 

HABIT, HABITAT, AND DISTRIBUTION. It is nearly always found 
around old stumps or in the vicinity of buried root.a, and is fre
quently encountered along the parking of our city streets or in places 
where shade trees have been eut down but the stump or roots not 
entirely removed. When the latter condition prevails, particularly 
if the excavation has been filled in and planted over with grass, the 
fruiting bodies appear to be growing gregariously on sod in much 
the same manner as the common field mushroom, Agaricus cam
pestris. According to most observers, the species is associated with 
the remains of broad leaved trees, elm in particular in southern 
Michigan. Along the coast of Washington and Oregon it is abun
dant around stumps and on debris of cottonwood and red alder. It 
may grow in loose clusters, in groups as shawn in the photograph, 
or relatively scattered over a small area. It is very common during 
warm (-+- 70° F.) rainy weather throughout most of the United 
States and southern Canada. Its fruiting season varies with the 
time of year during which the above mentioned weather conditions 
prevail in a given region. In the central and the eastern United 
States it is often very abundant in June. Along our west coast it 
fruits both in the spring (May to July) and fall (September
October). In southern California it cornes up during the winter 
rainy season. 

TECHNICAL DESCRIPTION. Pileus 3-7 (11) cm. broad, obtusely 
conie to convex when young, usually expanding to broadly convex 
or plane or with an obtuse umbo and a spreading margin, occasion
ally remaining broadly conie, surface moist, smooth to slightly 
rugulose, the margin translucent-striate, at first with scattered super
ficial fibrillose scales or scales present only near the margin which 
is appendiculate with veil fragments, color at first light to dark 
honey color (" chamois " to " buckthorn brown "), gradually becom
ing sordid purplish brown at least near the margin as the spores ma
ture, hygrophanous and fading to whitish or retaining a pale tan 
dise; fl.esh thin, fragile, moist, concolorous with pileus, odor and taste 
mild; lamellae close to crowded, 54-57 reach the stipe, 2-3 tiers of 
lamellulae, narrow (2-3 rarely 5 mm.), white to pallid and finally 
becoming grayish brown tinged more or less with violet ( often 
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"drab ") , the edges whitish and crenate; stipe (4) 6-10 (13) cm. 
long, (3) 4--8 (10) mm. thick, equal more or Jess or narrowed at the 
base, hollow, fragile, white to whitish, apex silky-fibrillose to some
what furfuraceous and sometimes striate, lower portion more or Jess 
fibrillose-scaly to appressed fibri llose, the veil remnants soft and 
white-fibrillose to submembranous, usually saon evanescent, at times 
forming a persistent membranous annulus. 

Spores 7-8 (9) X 4-4.5 p., purplish brown in mass, pale purplish 
grayish-brown in KOH, ellipsoid, with a truncate hyaline apex, 
smooth; basidia 20-23 X 5-6 p., four-spored; pleurocystidia none 
differentiated, cheilocystidia 32--46 X 9-16 p., saccate to clavate or 
subcylindric, occasionally the lower portion slightly ventricose, 
apices obtuse or almost knob-like at times; gill t rama hyaline, 
homogeneous, of somewhat enlarged hyphal cells; pileus trama 
homogeneous beneath a cuticle of infiated thin-walled hyaline cells 
20-46 X 10-38 p., and one to severa! cells deep, clamp connections 
present on the fioccose hyphae of the tramai body (G-625). 

Psathyrella hydrophila (Fr.) Smith, Cont. Univ. Mich. Herb. No. 5, 
p. 53. 1941. 

Agaricus hydrophilus Fries, Epier. Syst. Mye. p. 225. 1838. 
Bolbitius hydrophilus Fries, Hymen. Eur. p. 333. 1874. 
Psilocybe hydrophila Gillet, Les Hyménomycètes p . 583. 1878. 
Drosophila hydrophila Quélet, Enchir. Fung. p. 116. 1886. 
Psathyra hydrophila Bertrand, Bull. Soc. Mye. Fr. 17: 275. 1901. 
Hypholoma calijornicum Earle, Bull. N. Y. Bot. Gard. 2: 344. 1902. 
Drosophila calijornica Murrill, Mycologia 4: 304. 1912. 

Illustration: Reel29, No. 199. 

GENERAL DrscussiON. This species is typical of the reddish 
brown fragile species formerly placed in Hypholoma. It is a most 
variable fungus but one which can be identified by the combination 
of rounded to obtuse cystidia, small spores (5-6 p. long), and dark 
cocoa-colored pileus trama when sections are revived in KOH. The 
carpophores shawn here had the longest stipes of any I have ever 
seen. They measured up to 15 cm. long and 8 mm. thick. As a 
rule the clusters come out from the surface of a log, stump, or root 
and six to twenty carpophores are in a cluster . There are a oum
ber of species with rouch this same appearance, but the novice can
nat expect to do rouch with them. They are a very difficult group 
even for a specialist. 
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EnmiLITY. Not recommended. Kauffman listed it as suspected. 

HABIT HABITAT AND DISTRmUTION. Cespitose to densely gregari-
' ' ous on decaying wood of hardwoods. Common throughout the 

United States. It fruits during the summer and fall depending on 
favorable weather. 

TECHNICAL DESCRIPTION. Pileus 2-6 (8) cm. broad, obtusely 
conie to convex, becoming broadly convex to nearly plane, occasion
ally obscurely umbonate, surface glabrous or white fibrillose only 
along the margin, the mm·gin at first appendiculate from the remains 
of the fibrillose to submembranous veil, surface moist and hygro
phanous, dark or bright to dull reddish brown ("Mars brown" to 
" Prout's brown ") or occasionally somewhat umber colored par
ticularly in age and th en near " mummy brown ", sometimes more 
tawny brown near the margin (" ochraceous tawny ") and sorne
times vinaceous brown, fading to pale cinnamon bufi or sordid tan, 
sometimes translucent-striate when fresh (the paler forms), occa
sionally rugulose wh en faded; flesh rather firm and rigid, becoming 
fragile, more or less watery cinnamon brown fresh, pallid tan faded, 
odor and tas te not distinctive; lamellae crowded, narrow to moder
ately broad, equal, pale brownish (near "cinnamon bufi" to 
" Rood's brown "), mar gins even or only slightly fimbriate; stipe 
3-7 (8-15) cm. long, (2) 3-6 (8) mm. thick, equal, hollow, not dis
tinctly fragile except in small forms, apex pruinose, lower portion 
somewhat fibrillose from veil remnants but glabrescent, white to 
grayish at first, in age gradually becoming sordid brownish near the 
base at least. 

Spores 4.5-5.5 X 3-3.2 p., ellipsoid to oblong in one view, slightly 
bean-shaped in the other, pale chocolate color in KOH; basidia 
hyaline in KOH, 15-17 X 5-6 p., four-spored; pleurocystidia abun
dant, 30-38 X 8-11 p., ventricose with rounded apices or the apex 
merely obtuse in age, hyaline, thin-walled; cheilocystidia abundant, 
clava te to ventricose with rounded or obtuse apices; gill trama 
para !lei, cocoa-color revived in KOH; pileus trama cocoa-color be
neath a cuticle of vesiculose cells (S-20168). 

Psathyrella gracilis (Fr.) Quélet, Champ. Jura et Vosges p. 152. 
1872. 

Agaricus gracilis Fries, Syst. Mye. 1: 299. 1821. 
Prunulus gracilis S. F. Gray, Nat. Ar. Brit. Plants 1: 630. 1821. 
Coprinarius gracilis Quélet, Enchir. Fung. p. 119. 1886. 
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Drosophila gracilis Quélet, FI. Mye. Fr. p. 57. 1888. 
Psathyra gracilis Bertrand, Bull . Soc. Mye. Fr. 17: 277. 1901. 
Agaricus torpens var.leucophaeus Fries, leon. Hymen. 2: 37. 1877. 

Illustration: Reel 29, No. 200. 

GENERAL DiscussiON. This species is the nomenclatorial type of 
the genus, and is included here in arder to illustrate one of the long
stiped slender species. There is such a long, even series of species 
grouped in this genus that it is difficult to find any characters by 
which it can be neatly sectioned. P. gracilis is one of the common 
fungi of the Humid Transition !ife zone in western Washington, 
Oregon and Northern California, and in this region one very fre
quently finds sterile or almost completely sterile specimens with pal
lid gills. These are almost certain to be mistaken for a Mycena
but of course no spore print can be obtained. 

EDIBILITY. Not worth considering as an esculent. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious in 
the alder-cottonwood forests and mixed hemlock, fir and aider for
ests of the Humid Transition Life Zone along our Pacifie Coast. It 
is one of the common species during the fall rainy season. 

TECHNICAL DESCRIPTION. Pileus 1.5-3.5 (5) cm. broad, obtusely 
conie when young, the margin appressed against the stipe, becoming 
broadly campanulate, convex or nearly plane, sometimes remaining 
obtusely conie, surface glabrous, smooth, polished, somewhat lubric
ous when young, margin translucent-striate when moist and fre
quently becoming crenate or sulcate-striate, sometimes scalloped, 
the surface often more or less rugulose in age, hygrophanous, pale 
buff to clay-color (" cinnamon buff " to " clay-color ") when young, 
gradually becoming pallid and then lead-color as the spores mature, 
hygrophanous and fading to whitish or pallid, the dise often retain
ing a buff tinge, in age frequently developing a pinkish hue at !east 
along the margin; flesh thin , saon fragile, concolorous with the sur
face, odor and taste mild; lamellae modera tel y close, 22-25 reach 
the stipe, about 2 tiers of lamellulae, moderately broad (4-6 mm.), 
ascending adnate to horizontally adnate with a decurrent tooth de
pending on the degree of expansion of cap, pallid when young ("til
leul buff ") , becoming dull purple brown (" benzo brown ") in age, 
edges even, in age bath fa ces and edges or only the edges sometimes 
tinged pink ; stipe 6-12 (15) cm. long, 1.5-3 mm. thick, equal, strict, 
hollow, fragile , dull whitish, faintly pruinose to fibrillose-pruinose 
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above smooth and glabrous downward or very slightly fibrillose and ' . . 
soon glabrescent, veil when present rudimentary, base wh1te stngose 
and at times somewhat rooting, at times the surface slightly longi-

tudinally striate. 
Spores 10-13 X 5.5-6.3 p., chocolate color revived in KOH, ellip

soid, apex truncate from an apical pore; basidia 27-34 X 10-11 p. 

four-spored, hyaline in KOH; pleurocystidia scattered to abundant, 
54-72 X 10-16 p., fusoid-ventricose to subaciculate, hyaline, smooth, 
apices acute to subacute, the necks in sorne flexuous and greatly 
elongated; cheilocystidia shorter and more obtuse, often yellowish 
revived in KOH, occasional clavate cheilocystidia present; gill 
trama of more or less regularly arranged hyaline hyphae, sub
hymenium cellular but very thin; pileus trama homogeneous beneath 
a palisade of pear-shaped and vesiculose to ellipsoid cells 32-44 X 
10-34 p., the walls thin and hyaline (S-19031). 

Psathyrella subatrata (Fr.) Gillet, Les Hyménomycètes p. 616. 
1878. 

Agaricus subatratus Fries, Epier. Syst. Mye. p. 238. 1838. 
Agaricus graciloides Peek, Ann. Rep. N. Y. State Mus. 30: 42. 1878. 
Psathyrella graciloides Saccardo, Syll. Fung. 5: 1127. 1887. 

Illustration: Reel 29, No. 201. 

GENERAL DiscussiON. The distinguishing characters of P. sub
atrata are the large spores, Jack of pleurocystidia, and presence of 
scattered brown-walled setae over the pileus. This species is a 
typical example of the last section, Eu-Psathyrellae. It should 
be noted that the diagnostic characters are all microscopie. There 
are a large number of species in this section, and though they 
vary in size from very minute delicate agarics to slightly larger than 
the one shawn here, neither size nor color can be considered as more 
than rather poor secondary characters. In certain groups the 
length of the stipe and the diameter of the apex in fully expanded 
fruiting bodies is of sorne value, but even these characters are often 
difficult to interpret since habitat appears to exert considerable influ
ence over them. The mycophagist will not be interested in any of 
this section. 

EnmiLITY. As far as I am aware its edibility has not been tested. 

HABIT, HABITAT, AND DISTRIDUTION. lt is found usually scattered 
to gregarious on humus in the woods or in waste places. The col-
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lection photographed is the only one we have from a grassy area. 
It has been found in New York, Michigan and Idaho. 

TECHNICAL DESCRIPTION. Pileus (1.5) 2-4 cm. broad, obtusely 
conie to ovoid at first, broadly conie to almost convex at maturity, 
glabrous and moist, smooth to somewhat rugulose, striate on margin 
when moist, color at first russet to cinnamon-brown or ochraceous 
tawny, hygrophanous and fading to pale buff to avellaneous or 
darker, at times becoming almost dark avellaneous before losing 
moisture, atomate when faded; flesh watery and extremely fragile, 
thin, odor and taste mild; lamellae close, narrow, adnate but soon 
seceding, pale alutaceous, when young (" einnamon-buff" to "pink
ish cinnamon "), soon dark blackish brown with white fimbriate 
edges; stipe (6) 10-15 cm. long, (2.5) 3-5 mm. thick, equal, strict, 
fragile, splitting readily, hollow, glabrous or faintly silky, dull white, 
veil rudimentary or lacking. 

Spores 14-17 (19) X 7-8.5 p., ellipsoid, dark blackish brown and 
opaque under the microscope in KOH, apical pore eccentric and 
spore not appearing truncate; basidia four-spored, nearly hyaline in 
KOH, 28-34 X 11-14 p., almost capitate with the enlarged portion 
projecting when sporulating; pleurocystidia none seen, paraphyses 
enlarged, 10-14 X 10-12 p.; cheilocystidia of two types, one fusoid 
ventricose with obtuse apices, 30-44 X 9-14 p., these abundant on 
the edge, the other 18-20 X 14-18 p., saccate to globose, rare to scat
tered; gill trama homogeneous and subparallel, the cells formed by 
a palisade of clavate to pyriform cells 20-40 p. in dia., brown thick
walled setae scattered over the surface and measuring 100-250 X 
4-6 (7) p., often irregular in outline near the base, trama proper of 
pallid brownish interwoven hyphae of greatly enlarged cells (G-
626) 0 

PSEUDOCOPRINUS Kühner 

As stated in the discussion of Psathyrella, the species grouped in 
Pseudocoprinus are fragile dark spored agarics characterized by the 
combination of ·coprinoid paraphyses and plicate-striate pilei. The 
species closely resemble many in Coprinus but their gills do not de
liquesce. The spores are black in good deposits and are the same 
type as found in P sathyrella. They are smooth in aU but one spe
cies and in cross section are either round or slightly to distinctly 
flattened. Thick-walled setae are present on the pileus of sorne spe
cies, and pleurocystidia may or may not be present. Cheilocystidia 
are typically present and either have acute or broadly rounded 
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subellipsoid to ventricose-ovoid, apex truncate from a hyaline pore; 
basidia four-spored, trimorphic, the longest 28-32 X 5-7 p., base 
slightly ventricose and elongated above to a cylindric neck 4--5 p. in 
dia., the shortest 18-20 X 7-8 p. and clavate; pleurocystidia none; 
cheilocystidia rare to scattered, clavate to saccate, 10-15 p. broad, 
occasionally fusoid-ventricose and similar to pilocystidia; para
physes differentiated, 10-12 X 8-11 p.; gill trama of enlarged cells 
10-15 p. in dia., 20-80 p. long, subhymenium appearing cellular in 
sections but thin; pileus trama with a cuticle of ellipsoid to sub
globose inflated cells 20-40 X 10-30 p. in dia. arranged in a palisade, 
large pilocystidia 100-180 X 10-20 p. with rounded apices and 
cylindric above a slightly ventricose base scattered over the surface 
and arising from among the cells of the palisade, the elongated necks 
of the pilocystidia 10-15 p. in dia.; caulocystidia more or less similar 
to pilocystidia and readily collapsing; clamp connections not seen 
(microscopie characters taken from S-15054). 

Pseudocoprinus impatiens (Fr.) Kühner, Bull. Soc. Mye. Fr. 52: 33. 
1936. 

Agaricus impatiens Fries, Syst. Mye. 1: 302. 1821. 
PsathyreUa impatiens Gillet, Les Hyménomycètes p. 616. 1878. 
Coprinarius impatiens Quélet, Enchir. Fung. p. 119. 1886. 
Coprinus impatiens Quélet, FI. Mye. Fr. p. 42. 1888. 

Illustrations: Reel 29, No. 203. 

GENERAL DiscussiON. I consider this an unusual photograph be
cause it illustrates exceptionally well the gregarious manner in 
which the carpophores occur, all stages in their development, and 
the changes in their appearance which take place from the time they 
first push through the ground until the caps begin to wither. 
Fruiting bodies of delicate species like this and the preceding persist 
only for very short periods of time, and hence are more favorable 
subjects for showing all the developmental changes in one photo
graph than are the more persistent slowly developing agarics. Ac
cording to my experience one or two warm sunny days will suffice to 
wither a cluster of either of these two species if the carpophores are 
not in a protected place. 

EomiLITY. Edible but of no value. The group photographed 
contains an exceptionally large number of carpophores. 
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HABIT, HABITAT, AND DISTRIDUTION. The photograph was taken 
at P ayette Lakes in Idaho, and I have so far collected the species 
only in this region and in Oregon. 

TEcHNICAL DESCRIPTION. Pileus 1-2 cm. broad, ellipsoid to ob
tusely conie when young, expanding to broadly campanulate or con
vex or remaining obtuse, t he mm·gin appressed against the st ipe at 
first, occasionally with a small obtuse umbo, surface plicat e-striat e 
to the dise, dise differentiated as a translucent zone when fresh and 
moist, surface moist and hygrophanous, fading first over and around 
the dise, yellowish to dark honey-color moist (near " ochraceous 
tawny " or " buckthorn brown "), fading to pallid whitish or tinged 
cream-color, at maturity more or less avellaneous to fuliginous in 
moist condition but fading to whitish; flesh very t hin and fragile, 
readily splitting along the gills, odor and taste not distinctive ; 
lamellae close to nearly subdistant, ascending adnate but readily 
seceding, light yellowish at first, then gradually becoming a dark 
dull blackish brown, edges fimbriate; stipe 2-4 cm. long, about 1 
mm. thick , equal or very slightly enlarged downward, hollow, 
fragile to moderately pliant, surface very slightly pruinose and ap
pearing dull , pallid sordid yellowish to grayish at fi rst, dull whitish 
in age, no veil present, flesh not discoloring from base upward. 

Spores black in mass, blackish under the microscope, 9- 11 X 6-
7 p., smooth, ovoid to obscurely angular, pore apical and distinct ; 
basidia four-spored, trimorphic, the longest 30 X 7-8 p., the shortest 
20 X 8 p. ; paraphyses coprinoid, 18-20 X 10-15 p., inflated, hyaline; 
cheilocystidia abundant, fusoid-ventricose, sessile, apices acute, 43-
68 X 10-15 p., hyaline, thin-walled; pleurocystidia none; gill t rama 
homogeneous, interwoven, of enlarged pale brownish cells (in 
KOH) ; pileus trama of enlarged cells with brownish walls in KOH, 
cut icle of hyaline inflated cells 20-38 X 10-26 p., in a layer one cell 
deep; pilocystidia scattered, 40-80 X 9-15 p., fusoid-ventricose, 
hyaline above ventricose portion, below with the wall thickened and 
pale t awny in sorne, hyaline in others; clamp connections not found ; 
caulocystidia abundant, similar to pilocystidia except that their 
walls are thin and hyaline throughout (G-666) . 

PANAEOLUS Fries 

The species of this weil known genus are characterized by t heir 
central stipes, black spore deposits, and attached, non-deliquescing 
gills which become distinctly spotted by the maturing spores. A 
veil is often present but its remains are frequently evanescent. 
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The number of species in this genus is not large but a few are so 
common and widely distributed that one is likely to encounter them 
the first time he goes collecting in a pasture. P. campanul,atus is 
the nomenclatorial type of the genus and as far as my experience 
goes is the one most commonly encountered. As is to be expected, 
a fungus as common as P. campanulatus has been studied a great 
deal. Buller (1922) has given us the results of his patient and 
thorough studies on its life history with particular emphasis on the 
manner in which the spores are produced and discharged. 

From the standpoint of the taxonomist there are a number of 
characters in addition to those mentioned in the diagnosis which are 
important. The spores typically possess a distinct apical or almost 
apical pore, are smooth except for one species, black, and not de
colored rapidly when treated with concentrated sulphuric acid. This 
last character helps to separate the species from Psathyrella. The 
pileus is characterized by a cellular cuticle one or more cells thick. 
Singer in his system recognized three genera: Panaeolus, Anellaria 
and Copelandia. Panaeolus lacks pleurocystidia but Anellaria and 
Copelandia possess them. Anellaria is separated from Copelandia 
by the presence of an annulus and in having a viscid pileus. 

Most of the species are dung inhabiting or grow on humus or in 
pastures, but one species has been found on the trunks of fallen ash 
trees. The colors are typically dull and dark, or nearly white to 
pale ashy. They are not attractive fungi and should not be eaten 
since sorne are known to produce a peculiar type of intoxication. 

KEY 

I. Pileus typically olive gray to dark smoky brown; veil remnants adhering 
to margin of cap ............ . Panaeolus campanulatus R. 30, No. 204 

I. Pileus dull tan to clay-color, more rarely pallid; stipe annulate 
Panaeolus semiovatus R. 30, No. 205 

I. No veil present; growing in grassy places 
Panaeolus joenisecii R. 30, No. 206 

Panaeolus campanulatus (Fr.) Quélet, Champ. Jura et Vosges p. 151. 
1872. 

Agaricus campanulatus Fries, Epier. Syst. Mye. p. 236. 1838. 
Chalymmota campanulata Karsten, Hattsvamp. p. 519. 1879. 
Coprinarius campanulatus Quélet, Enchir. Fung. p. 118. 1886. 

Illustration: Reel 30, No. 204. 

GENERAL DiscussiON. The photograph shows carpophores with 
pilei more livid brown than olivaceous gray but the error is very 
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slight. Note the veil remuants on the young pileus and also the 
pruinosity of the stipe. P. retirugis is the species most likely to be 
confused with P. campanulatus, but it typically has a rnuch more 
uneven or reticulate cap. Bath occur on dung or heavily rnanured 
ground. P. retirugis is generally considered to be the cornrnon spe
cies, but I have not found it so. According to sorne authors there 
is a difference in the cuticle of their pilei, and my identification is 
based largely on this character. In P. campanulatus the cuticle is 
cornposed of a palisade of pear-shaped to clavate cells and long pilo
cystidia proj ect from arnong them. In P. retirugis the cuticle is sev
era! cells thick and the cells are more or less globular to ellipsoid. 
This distinction is often difficult to use on old or dried specimens be
cause the cells collapse and do not revive readily. In the field old 
caps of P. retirugis are usually rnuch paler than those of P. cam
panulatus and rnuch more reticulate. 

EmBILITY. No species in this genus is recornrnended. There have 
been reports of a curious type of poisoning caused by P. campanu
latus and other species are definitely known to produce an intoxica
tion. However, Mcllvaine and others state that they have eaten 
P. campanulatus with no ill-effects. P. retirugis also has a dubious 
reputation. 

HABIT, HABITAT, AND DISTRIBUTION. Pileus (1) 2-5 (6) cm. 
broad, obtusely conie to subovoid when young, the rnargin incurved 
sornewhat and appendiculate from fragments of the broken veil, ob
tusely conie to carnpanulate in age, surface appearing unpolished at 
first, saon glabrous and rnoist or if wet sornewhat lubricous to sub
viscid, at times becorning slightly rugulose to sornewhat pitted in 
age, usually areolate in dry weather, color olivaceous gray (" olive
brown " to " buffy brown ") young, becorning pallid to olive-buff 
("tilleul buff " to " pale olive-buff ") and in age finally discoloring 
to pale sordid alutaceous (near " cinnarnon-buff ") ; flesh thick under 
the urnbo, thinner toward the rnargin, fragile, concolorous with the 
surface, odor and taste not distinctive; larnellae subdistant, 22-30 
reach the stipe, 1-2 tiers of larnellulae, rnoderately broad (up to 1 
cm.) and subventricose, ascending adnate and readily seceding, pal
lid to grayish when young, becorning more or less black-spotted in 
age, edges white firnbriate; stipe 6-14 cm. long, 1.5-3.5 (5) mm. 
thick, equal, tubular, fibrous, brownish within, surface brownish be
neath a dense grayish pruinose covering, longitudinally striate near 
apex or over upper half, sornetirnes grooved. 
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Spores black in mass, dark blackish brown under microscope, 
slightly flattened, ovoid to somewhat lemon-shaped in face view, 
13-18 X 8-9 X 6-7 p., smooth, with a hyaline apical pore causing the 
apex to appear truncate; basidia four-spored, 24-28 X 11-13 p.; 

pleurocystidia none seen; cheilocystidia abundant, forming a sterile 
band on the gill edge, cylindric to flexuous, narrow, scarcely ventri
cose, 18-26 X 5-8 p., apices obtuse ; gill trama not reviving well and 
no details discernible; pileus trama ·Corticated by a palisade of 
pear-shaped to saccate or clava te hyaline cells 10-24 X 15-28 p., 

intermingled are long 36-62 X 4-6 p. flexuous, obtuse hyaline pilo
cystidia; clamp connections not found (S-20063). 

Panaeolus semiovatus (Fr.) Lundell, Fungi Exsiccati Suecici, fasc . 
11-12, no. 537. 1938. 

Agaricus semiovatus Fries, Syst. Mye. 1: 300. 1821. 
Agaricus separatus Fries, Epier. Syst. Mye. p. 234. 1838. 
Panaeolus separatus Gillet, Les Hyménomycètes p. 620. 1878. 
Anellaria separata Karsten, Hattsvamp. p. 517. 1879. 
Stropharia separata Lange, Dansk Bot. Arkiv. Bd. 4, no. 4, p. 32. 1923. 

Illustration: Reel 30, No. 205. 

GENERAL DiscussiON. In P. semiovatus the veil usually leaves 
a distinct annulus on the stipe although at times it becomes lacer
ated and the remains adhere to the cap margin. If such is the case, 
however, the remuants are in the form of shreds rather than well 
formed scales as in P. campanulatus. The alutaceous color and 
smooth to rugulose condition of the pileus are well shown in the 
photograph. This color is typical of material found in open pas
tures in the sun. If one collects carpophores on a manure pile in 
the shade, the cap is more likely to be near" wood brown" or" avel
laneous " or even pale gray. The large size, presence of the an
nulus, tubular stipe, color, and habitat are the distinctive field 
characters. 

EmBILITY. Not recommended. 

HABIT, HABITAT, AND DISTRIBUTION. Single or a few on each dung 
heap. Common on horse dung in the mountains of the western 
states. It can be collected during the spring, summer or fall. 

TECHNICAL DESCRIPTION. Pileus 3-6 (9) cm. broad, 2-6 cm. high, 
obtusely conie becoming broadly conie to nearly convex, surface 
glabrous, smooth to rugulose or reticulate, viscid, color pale alutace-
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ous (" clay-color " to " cinnamon-buff" young, " pinkish buff" in 
age or fading to whitish), at times (if in shade) "wood brown" to 
" avellaneous " on dise and near " pale gull gray " (pallid cinereous) 
toward the margin; fiesh fairly thick (4-8 mm.), very soft and 
fragile, whitish, odor and taste none or slightly unpleasant but not 
distinctive; lamellae ascending adn a te and soon seceding, broad ( 1 
cm. +), ovate in outline, close to subdistant, pallid brownish to 
whitish but soon spotted black from the spores, edges even and 
minutely fimbriate; stipe (8) 10-16 (18) cm. long, (4) ô-10 (12) 
mm. thick, equal or base slightly enlarged, solid but soon tubular, 
fibrous and white within, surface watery-pallid buff to whitish, at 
first faintly fibrillose-scurfy or in large carpophores longitudinally 
striate, becoming glabrous, with a median to superior evanescent or 
persistent whitish annulus, pruinose above and often striate from 
impressions of the gills. 

Spores black in mass, (15) 17-22 X 8-11 p., ellipsoid, smooth, ob
scurely angular, with an apical hyaline pore; basidia four-spored, 
hyaline in KOH, 32-38 X 12-17 p., projecting when sporulating; 
pleurocystidia occasional, arising from gill trama, clavate to mu
cronate, with curved pedicels and content usually amorphous and 
brownish in KOH, 36-44 X 10-16 p.; cheilocystidia abundant, 24-
32 X 5-8 p., fusoid-ventricose or subcylindric, the wall of the neck 
usually flexuous, hyaline in KOH, thin-walled, often on sides near 
gill edge; gill trama brownish in KOH, of parallel hyphae, sub
hymenium cellular; pileus trama fioccose, cuticle of clavate to pear
shaped cells arranged in a palisade, these and tissue beneath them 
soon gelatinous and difficult to demonstrate, tramai body floccose 
and pallid brownish to hyaline in KOH (S-19464). 

Panaeolus foenisecii (Fr.) Kühner, Contrib. Etude Hymén. p. 187. 
1926. 

The Hay-maker's Mushroom 

Prunulus joenisecii S. F. Gray, Nat. Arr. Br-it. Pl. 1: 631. 1821. 
Agaricus foenisecii Fries, Syst. Mye. 1: 295. 1821. 
Psilocybe joenisecii Quélet, Champ. Jura et Vosges, p. 147. 1872. 
Coprinarius foenisecii Schroeter, in Cohn, Krypt. FI. Schles. p. 565. 1889. 
Psathyra joenisecii Bertrand, Bull. Soc. Mye. Fr. 17 : 277. 1901. 
Panaeolina joenisecii Maire, Treballs del Museu de Ciències Nat.. Barcelona 

15: 109. 1933. 

Illustration: Reel 30, No. 206. 
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GENERAL DiscussiON. N earl y every one bas seen this small 
agaric on his lawn during the late spring or early summer. Along 
with Coprinus micaceus it is one of the first the novice is likely to 
encounter. The blackish spore deposit, dark color of the moist 
fruiting body, and habitat are its diagnostic macroscopic characters. 
Microscopically the rough spores are distinctive. Only one other 
very rare species has similar spores and it may not be more than a 
variety of this one. One is likely to be puzzled by the color varia
tions of P. foenisecii since they are very striking. The caps change 
a great deal in fading and since there is considerable variation even 
in fresh caps from different localities, one can be easily deceived. 
At times faded caps become nearly white and the surface becomes 
cracked into areolate patches or scales. Many observers will find 
the color of the fresh pilei to be paler than shown in the photograph, 
but the variation shown is not at ali uncommon. 

EomiLITY. Edible but not recommended. 

HABIT, HABITAT, AND DISTRIDUTION. Scattered to gregarious on 
lawns and in pastures during late spring or early summer, but also 
during July, August and September during cool wet seasons. It is 
common across the continent. 

TECHNICAL DESCRIPTION. Pileus 1-3 cm. broad, obtuse to convex, 
the margin curved in at first, becoming broadly umbonate to plane 
in age, surface glabrous, moist, hygrophanous, margin occasionally 
translucent-striate when moist, colors" cinnamon-brown "to "warm 
sepia" or with more of a purplish-drab cast, at times near "cinna
mon-drab " or darker, fading to "avellaneous" and then slowly be
coming a sordid tan or "cinnamon-buff ", opaque when faded and 
somewhat atomate; fiesh thin, fragile, tapering evenly to the margin, 
dark watery brown moist, fading to avellaneous, odor fungoid, taste 
acidulous; lamellae rounded-adnate but soon seceding, moderately 
close to subdistant, broad, ventricose, near " Verona brown " or a 
pale ohocolate-color, darker and spotted from the spores in age, 
edges whitish but even; stipe 4-8 cm. long, 2-3.5 mm. thick, pallid 
brownish gray or with a whitish apex, tubular, cartilaginous, equal, 
base sordid brownish and scantily pubescent, sometimes faintly 
longitudinally-fibrillose to the pruinose apex, at times twisted
striate. 

Spores" bone brown" in mass (very dark dull brown), when re
vived in KOH dark sordid tawny brown, somewhat almond-shaped, 
surface roughened by thin plates of the broken outer spore wall. 
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apex tapered abruptly to a hyaline apical pore ; basidia four
spored, 22-28 X 10-12 p., hyaline in KOH; pleurocystidia none seen; 
cheilocystidia abundant, 28--38 X 7-12 p., narrowly lanceolate to 
fusoid-ventricose, the walls of the neck sometimes flexuous, apices 
obtuse to subacute, hyaline wh en revived in KOH; gill trama paral
lel or nearly so, cells large, pallid to brownish in KOH, subhy
menium cellular and nearly hyaline; pileus trama with a thick 
cuticle of vesiculose cells three to four deep, sorne clavate to pear
shaped cells present but not arranged in a palisade, flesh proper pal-
lid to pale dull brown in KOH (G-754). · 

COPRINUS (Fr.) S. F. Gray 

The inky caps, as the members of this genus are often called, are 
among the easiest of all genera of gill fungi to recognize, and the 
three included here are the three best known species. There are 
two characters, which, if kept in mind, will enable one to recognize 
the genus at sight. One is the dark colored spore deposit, typically 
black, which can usually be observed on sorne part of a cluster or 
on the surrounding debris if maturing caps are present, and the 
other is the manner in which the gills dissolve or deliquesce as the 
spores are discharged. The dissolving of the gills into a dark 
colored fluid represents nothing more than a process of autodiges
tion. It serves to remove the tissue that might otherwise obstruct 
the passage of the discharged spores out into the open air. In most 
Coprini the flesh of the pileus as weil as the gills deliquesce, but in 
others, such as sorne of those with characteristically small carpo
phores and more distant gills, only the lamellae dissolve. There 
are other characters, of course, which aid in distinguishing a Co
prinus. For instance, the gills are very thin and the faces are 
parallel with each other whereas in most other gill fungi the lamel
lae are widest at the base and gradually narrow to the acute edge. 
This can be seen best in cross sections examined under a microscope. 
In addition, the hymenium is highly differentiated. The para
physes are considerably inflated, much broader than the basidia, 
thin-walled and collapse very readily. The basidia project beyond 
the paraphyses in a definite pattern at the time of spore discharge. 
In sorne species three different lengths of basidia are present at the 
time of sporulation; one set does not project beyond the paraphyses, 
a second projects far enough so that its spores clear those of the first 
set and a third projects far enough so that its spores clear those of 
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the second set. This arrangement is described as trimorphic. The 
different lengths of basidia are not arranged in rows but staggered 
in such a way as to facilitate rather than hinder spore discharge. 
In other species the basidia are of ouly two lengths at the time of 
sporulation and are described as dimorphic. Sorne gill fungi closely 
related to Coprinus have this same type of hymenium but differ in 
either having an ocher-brown spore deposit or in having gills which 
do not deliquesce. Many species of Coprinus have voluminous 
pleurocystidia which extend clear across the space between the gills. 
Cheilocystidia are also present but can be found only where the gill 
edges have not dissolved. They are the first organs to be destroyed 
when the process of autodigestion sets in. 

Aside from the three illustrated, the recognition of species in Co
prinus is difficult for one not equipped with a microscope. Of the 
characters used to distinguish them, those of the spores are funda
mental. The spores are typically thick-walled, and have a lens
shaped pore which may or may not be truly apical. They may be 
either rough, angular, or smooth, and in cross section either round 
or somewhat fl.attened. Their size is also important, but measure
ments should be made from discharged spores and the hymenium of 
the cap from which they were obtained examined for one-spored, 
two-spored, three-spored and four-spored basidia. The nature of 
the tissue making up the universal veil, and the degree to which the 
veil is developed are also very important characters. In sorne species 
the veil remnants are copious and fibrillose, in ethers they are 
scanty. In still others the tissue is composed of globose cells and 
causes the veil remnants to be granular in texture and easily de
stroyed. In sorne no veil is present. Butten stages must be used to 
verify the absence of a universal veil since in sorne species these re
mains are superficial and soon disappear as the pileus expands. 

The habitat varies with the species and is usually very important. 
Sorne Coprini are typically coprophilous or dung-inhabiting, sorne 
are always found on burned ground and sorne on wood or about 
stumps. Others grow in rich humus or on piles of organic debris 
in the forest, and a few are found on naked mud or other exposed 
soil in moist or wet places. A number grow in grassy areas such 
as meadows and · awns or along roadsides on bare hard soi!. They 
are among the most cosmopolitan of ali fungi, and the specialist 
studying them needs to know the characters of the species described 
from ail parts of the world before he is justified in proposing new 
species. The three illustrated here are world wide in distribution 
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and have always ranked high on the list of preferred edible mush
rooms. 

The genus is represented in our flora by about seventy five species. 
The best accounts of the common species available to the American 
public are those of Buller (1909-1934). Descriptions of additional 
Coprini are to be found in the Fungi of Manitoba, Saskatchewan 
and Alberta, by Bisby, Buller, Dearness, Fraser & Russell (1928), 
and in Kauffman (1918). A revision of the North American spe
cies will be published soon as part of volume ten of the North 
American Flora . 

KEY 

I. Pileus typically subcylindric and shaggy-fibrillose; pseudorhiza present 
Coprinus comatus R. 30, No. 207 

I. Pileus ochraceous, young buttons usually with micaceous particles over 
surface . . . .... . ... ... ........ ..... Coprinus micaceus R. 30, No. 209 

I. Pileus grayish to silvery gray, with minute scales around the dise at 
times . .. .. ..... ........... .. . Coprinus atramentarius R. 30, No. 208 

Coprinus comatus (Fr.) S. F. Gray, Nat. Arr. Brit. Pl. 1: 633. 1821. 

Shaggy-mane 

Agaricus comatus Fries, Syst. Mye. 1: 307. 1821. 
PseUiophora comata Karsten, Hattsvamp. p. 528. 1879. 

Illustration: Reel 30, No. 207. 

GENERAL DiscusSION. This is the famous shaggy-mane, so weil 
known throughout the world and so easy to recognize that scarcely 
any comment aboutit seems necessary. It is at once recognized by 
the habitat, the ring on the lower part of the stipe and by large rela
tively cylindric to ovoid caps which are usually smoot h on top and 
fibrillose to scaly elsewhere. Unfortunately the ring is frequently 
broken and falls off so that it is not an infallible character. As is 
true for nearly ail cosmopolitan species of plants, if one makes a 
very detailed study of numerous collections obtained from different 
regions certain constant differences can be found between them. In 
Coprinus comatus there are quite distinct differences in spore size, 
shape, and in the position of the large germ pore. Sorne of these 
appear to be worthy of varietal rank and will be described in a 
forthcoming treatment of the genus. The specimens photographed 
may be designated as var. typicus since the spore characters are the 
same as those observed on material collected in Europe and are as 
described by most European investigators. 
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EDIBILITY. This is one of the best of all edible fungi, and for
tunately grows in all sections of the country at sorne time of the 
year. It should be on every collector's list. It fruits abundantly 
along the oiled highways of our Pacifie Coast states, and I caution 
collectors from using such specimens for food unless they are very 
certain that the caps are perfectly clean. Buttons in which the gills 
have not darkened are the best. 

HABIT, HABITAT, AND DISTRIBUTION. Scattered to gregarious and 
common throughout the United States and southern Canada. It 
frequently cornes up in the parking along city streets, in lawns, 
waste places, along highways, or in barnyards or around abandoned 
buildings. Tt fruits during the late summer and fall months farther 
north, and during the late fall or winter in the south. I have seen it 
only occasionally in early June in southern Michigan. 

TECHNICAL DESCRIPTION. Pileus 4-10 (15) cm. high, 3-4 (5) cm. 
thick, narrowly ellipsoid to cylindric when young, gradually ex
panding as the gills deliquesce and in age the remaining segments 
often horizontal, finally nothing left but the stipe, surface dry, when 
very young usually with a more or less continuous " clay-color " 
(alutaceous) to "cinnamon-buff" cuticle or cuticle varying to 
" smoke gray " or very sordid brown, soon torn into scales by the 
expansion of the cap and then surface' fibrillose to fibrillose-scaly 
with the tips of the scales yellowish brown and the remainder whit
ish, the dise may remain glabrous or become decorated with small 
erect scales, margin appressed to the stipe at first and connected to 
it by a band of tissue which separa tes to form a movable annulus; 
flesh thick on the dise, thin over the margin, white, odor not distinc
tive, taste mild or slightly unpleasant; lamellae moderately broad 
(7-8 mm.), equal, white, free or meeting the apex of the stipe, very 
crowded; stipe 6-12 (15) cm. long, 1-2 cm. thick at apex, up to 3 
cm. thick at the base, equal or fusiform and with a narrowed radi
cating base, or furnished with a distinct pseudorhiza, hollow but 
with a central strand of white fibrils, white and fibrillose above, 
somewhat discolored around the base, with or without a movable 
annulus. 

Spores 11-14 (15) X 6.3-8 (8.5) p., smooth, black in mass, dark 
fuscous in KOH, not flattened, subelliptic to slightly inequilateral 
in side view, in face view the base ovate-pointed and apex obtuse 
to truncate, hyaline pore apical or slightly off center and 2 +p. 
broad; basidia four-spored, hyaline in KOH ( except in areas where 
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discoloration occurred previous to drying), trimorphic, the longest 
36-40 X 10-22 p., the shortest 22-26 X 10--12 p.; paraphyses 30--34 X 
15--20 p., globose to sac ca te on a short narrow pedicel; no pleuro
cystidia seen; cheilocystidia vesiculose to saccate, 40-60 X 15--30 p., 

hyaline ; gill edges flanged and split slightly at first; gill trama of 
loosely arranged enlarged cells, hyaline in KOH or colored in areas 
where spores are maturing, subhymenium appearing cellular in sec
tions; pileus trama fibrillose, hyaline in KOH or colored in older 
portions; cuticle of compact! y and radially arranged narrow (5-8 p.) 
hyphae which are subgelatinous in KOH (material taken from near 
dise) (S-19572). 

Coprinus atramentarius Fries, Epier. Syst. Mye. p. 243. 1838. 

Agaricus atramentarius Fries, Syst. Mye. 1: 308. 1821. 
PseUiophora atramentaria Karsten, Hattsvamp. p. 529. 1879. 

Illustration: Reel30, No. 208. 

GENERAL DiscussiON. This is one of the common Coprini which 
every collector should know. lt can be recognized by its smooth 
to longitudinally wrinked gray to livid-brownish pileus which is at 
first silvery from a very thin fibrillose coating but which Jacks con
spicuous veil remnants. lts large size and clustered habit are also 
distinctive. It is an unattractive fungus at best, and when one 
cornes upon large clusters which have partly deliquesced and are 
partly covered with dirt, it is decidedly unattractive. The zone of 
fibrils at the base of the stipe is often overlooked because the great
est elongation of the stipe takes place above it. However, it is an
other distinctive feature of the species. The cap at times becomes 
sl ightly scaly but the scaly forms which occur in the United States 
need further study. 

EomiLITY. Edible, but not considered as good as the other two. 
It bas been reported .that sorne who drink alcoholic beverages with a 
meal which includes C. atramentarius are poisoned by it. Do not 
try to keep fresh material of this species over night, and use only 
young buttons (those in which the gills are not discolored). 

HABIT, HABITAT, AND DISTRIBUTION. Clustered on manured 
ground, along roads, city streets, in lawns, meadows and gardens or 
in barnyards or around old farm buildings. Common throughout 
the United States and though most commonly encountered in the 
fall it does occur in the spring also. 
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TECHNICAL DESCRIPTION. Pileus 4-6 cm. across the base and up 
to 6 cm. high, margin appressed against the stipe, surface smooth 
on dise at maturity or broken up into very minute scales, longi
tudinally wrinkled toward the margin, glabrous or with a silvery 
luster at first, "drab" or more sordid brownish on dise, gray ta
ward the blackish margin; fl.esh soft, pallid watery umber, saon de
liquescing, odor and tas te not distinctive; 'lamellae free, attached 
at apex of stipe, broadest (1 cm.) in front, before deliquescing tap
ered with the curvature of the cap, very pallid grayish, becoming 
brownish and finally black before deliquescing, edges even v.ilien 
young; stipe 8-15 cm. long, 8-12 mm. thick, equal, hollow, white, 
readily splitting into segments, more or less scurfy-fibrillose to 
minutely scaly with brownish fibrils up to the subbasal zone left by 
the broken veil, silky fibrillose above. 

Spores black in mass, (7) 8-9 x · 4.2-5 p., (from deposits), ovoid, 
smooth, with an apical truncate pore; basidia (20) 24-27 X 7-8 p., 

hyaline in KOH; paraphyses vesiculose, 11-15 X 9-12 p., readily 
collapsing; pleurocystidia scattered, cylindric, thin-walled, hyaline, 
readily collapsing and hard to revive, 150 X 30 p.; cheilocystidia 
clavate but saon collapsing; gill trama of loosely arranged more or 
less infl.ated cells, subhymenium cellular, lactifers present; pileus 
trama with a cuticle of infl.ated cells as seen in sections but inter
mingled with narrower hyphae and gradually intergrading with the 
trama proper by the looser arrangement of the hyphae (S-23838) . 

Coprinus micaceus Fries, Epier. Syst. Mye. p. 247. 1838. 

The Glistening Inky-cap 

Agaricus micaceus Fries, Syst. Mye. 1: 309. 1821. 

Illustration: Reel 30, No. 209. 

GENERAL DiscussiON. C. micaceus is a mushroom every beginner 
will encounter early in his experience, in fact it is very likely to be 
one of the first he collects. It can be recognized at sight by the pale 
ochraceous to ochraceous-brown caps, which, when young, often 
have fine particles scattered over them, and by its clustered to 
densely gregarious manner of growth. The species most closely re
sembling it in color and universal veil characters never occur in 
such large clusters. The colors are deepest on caps that develop in 
the shade during. warm, cloudy, wet weather. ClusterS' growing in 
exposed places are often pale even when still moist, and when faded 
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become nearly white as well as developing deep irregular cracks over 
the centers of their pilei. When collecting it for the first time be sure 
to look for old caps in arder to make certain that you have a Co
prinus. These old pilei present a very unsightly appearance be
cause of the partly to almost completely dissolved gills and an ac
companying discoloration of the cap. If the cluster is very old one 
may find sorne stems from which the caps have almost completely 
disappeared. The cluster photographed is a small one and no old 
pilei were present. The colors shawn in the photograph are typical 
of Qaps which developed rapidly under moist conditions, and the 
cracks visible in sorne are caused by rapid expansion of the pilei 
rather than by their drying out. The remains of the inconspicuous 
veil can be seen in the photograph on the cap shawn in the fore
ground. On the two at the right the gills have blackened but have 
not started to deliquesce. If the dissolving process had begun, the 
white gill-edges would no longer be visible. 

EmBILITY. Very fine. The fiesh is soft and delicate and the 
fiavor good. The caps cook quickly in comparison with other mush
rooms. When sauted they give off considerable water so that it is 
best not to cook too many at one time. Saute until crisp. Only 
the young pilei should be used. One must always remember that 
the peculiar habit of deliquescing is a natural part of the life history 
of a Coprinus, and that this process is not inhibited by removing a 
cluster from the spot where it grew. In other words, the caps can
nat be kept very long after being gathered. One should not try to 
keep them over night, and it is best to get them within a few hours 
of the time one plans to eat them. The best way to preserve them 
for winter use is by drying. 

HABIT, HABITAT, AND DISTRIDUTION. Densely gregarious to ces
pitose, usually around old decaying hardwood stumps. Found 
throughout North Temperate regions and common in most localities 
in the United States. The form usually found in the forest seems 
to be more consistently gregarious in its habit than the one found 
in open places such as around stumps in old fields and along city 
streets. The latter is usually very densely cespitose. If one has 
a stump in his yard on which this fungus is growing, he will find 
that by watering the stump at regular intervals, numerous crops of 
fruiting bodies will be produced, usually over a period of severa! 
years or until the food supply of the fungus has been exhausted. 
C. micaceus is usually one of the first gill fungi to appear in the 
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spring, and usually fruits up until the hot dry summer weather ar
rives. Another fruiting period follows during the cool wet autumn 
months. 

TECHNICAL DESCRIPTION. Pileus 1-4 cm. broad, obtusely conie, 
becoming broadly conie to almost convex at maturity, the button 
stages usually covered by minute glistening particles, glabrescent or 
the scattered shining mica-like particles persistent until maturity, 
surface moist, color buff to tawny, often dark tawny on the dise and 
dull buff toward the margin (" cinnamon-buff" to "ochraceous 
buff" or "tawny" on the dise and "cinnamon-buff" toward the 
margin), hygrophanous and fading to "pinkish buff" over all (very 
pale dull buff color), margin appressed against the stipe at first and 
more or Jess lobed or uneven, surface radially sulcate to wrinkled
striate, the striae extending unequal distances toward the smooth 
dise, in age becoming irregularly plicate-striate; fiesh thin, fragile, 
whitish to buff, odor fungoid, taste mild; lamellae adnate but readily 
seceding (of unequal lengths and the length of the lamellulae 
roughly corresponding to the length of the secondary striae of the 
pileus), crowded, moderately broad, white but soon tinged vinaceous 
gray at the outer extremity and gradually becoming purplish and 
th en black bef ore deliquescing, edges white fioccose at first; stipe 
3-5 (10) cm. long, 2-4 (5) mm. thick, equal or the base slightly 
enlarged, stuffed but soon hollowed, white within, surface white and 
silky to faintly pruinose, with a faint white fibrillose basal zone, 
apex usually striate. 

Spores subovoid, the apex truncate, 7-9 X 4-5 ,.,., dark brownish 
when viewed under the microscope, blackish in a good deposit; ba
sidia four-spored, 16-22 X 5-5.5 p.; paraphyses 15-20 X 10-15 p.; 

pleurocystidia scattered, balloon-shaped to considerably elongated, 
40-85 X 10-35 p., thin-walled and readily collapsing; cheilocystidia 
similar but smaller, 30-40 x· 10-30 ,.,.; gill trama homogeneous, of 
large infiated cells closely arranged; pileus trama made up almost 
entirely of infiated thin-walled hyphal cells, 20-40 X 10-30 p.; mica
ceous particles made up of globose cells 20-50,.,. in dia., sorne fur
nished with pedicels (G-974). 
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A-, prefixed it signifies absence, as in aseptate, (without septa). 
Aberrant, (of a form, variety, species, genus, etc.). A collection is said 

to be aberrant if it is classified in one of the above mentioned units but 
differs in certain characters which appear to be inherited, i.e., not 
typical of the unit as it was previously known. 

Abnormal, (of a specimen), not developed properly. Used to describe a 
difference which is very pronounced and not inherited, such as develop
ment of gills on top of a cap in an agaric . 

Abortive, arrested in development and bence only partly formed. 
Abrupt, terminating suddenly, or sharply differentiated. Used to describe 

the base of a stipe or the degree to which the umbo of a cap is set off 
from the remainder. 

Abruptly bulbous, said of a bulb so sharply differentiated from the re
mainder of the stipe that the angle formed by the stem's axis and the 
horizontal upper surface of the bulb is almost a right angle, see R. 20, 
No. 137. 

Acetocarmine, a dye or stain used in biological work. For its application 
to fungi see p. 390. 

Aciculate, needle-like in shape. Used to describe setae, cystidia, or spores. 
Acrid, (of iaste of a fruiting body or any of its parts), causing a bi ting or 

.pricking sensation on ,the end of the tangue. 
Acuminate, (of cystidia or the ends of lamellae), gradually narrowed to a 

point. 
Aculeate, having prickles or projecting spines. 
Acute, pointed, sharp-edged (of gills). 
Adnate, (of gills), broadly attached to the stipe, see R . 15, No. 102; (of 

pellicle), not peeling or pulled off readily. 
Adnexed, (of gills), see R. 25, No. 171-the sectioned fruiting body. Ap

pearing as though a small part of the gill had 'been eut away next to 
the stipe. 

Agglutinated, (of fibrils, hairs, etc.), appearing as if glued together in tufts 
or patches. 

Algae, A large group of plants of simple organization and characterized 
by having the green pigment, chlorophyll. The fungi are similar in 
organization to sorne extent but differ in lacking chlorophyll. The 
green slime on rocks and the pondscums are algae. The singular is 
alga. 

*For a technical glossary and dictionary of mycological terms and generic 
names see Ainsworth, G. C. and G. R . Bisby, A Dictionary of the Fungi pub~ 
lished by the Imperial Mycological Institute, K ew, Surrey, England. 
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Allantoid, (of spores), sausage-shaped. 
Alliaceous, (of odor or taste), resembling that of onions or garlic. 
Alutaceous, (a term used to describe color), see R. 30 No. 205. The caps 

are a pale alutaceous. The term is genérally defined as light leather 
color, but should be interpreted with considerable latitude . 

Alveolate, (of any surface), deeply pitted. 
"Amber yellow," see R. 2, No. 14. Note the color of the perithecia at the 

lower end of the fertile portion of the clava. Also see R. 20, No. 135, 
the annulus. R. 17, No. 116, of the gills, is also close. 

Amygdaline, (of odor or ta ste), like that of peach or cherry stones. 
Amorphous, shapeless, formless, or lacking any definite pattern. 
Amyloid, (of spores) , giving a bluish color when treated with a solution 

of iodine in chloral hydrate and water. See p. 38 for the formula. 
Analogons, similar in form, structure or appearance, but not necessarily re

lated. 
Anastomosing, (of gills, ridges, wrinkles, etc.), connec ting crosswise so as 

to form angular areas or pits bounded by connecting !ines, ridges, 
wrinkles, etc., see the gills, R. 15, No. 101. 

Angular, (of spores), not regular in outline and not rounded, typically 
with sharp corners or sharply angled. 

Annulate, (of stipe), bearing an annulus, see R. 15, Nos. 102-103. 
Annular, (of incrusted pigments), arranged in concentric bands on the 

hypha. 
Annulus, the ring of tissue left on the stipe from the broken inner veil, see 

R. 15, Nos. 102-103. 
Anomalous, deviating from ,the typical. 
" Antimony yellow," a pale bright yellow, see the area near the margin 

of the pileus, R. 25, No. 174. 
Anterior, (of gills), the end of the gill at the margin of the cap. 
Antler-like, branched in the manner of the antier of a deer. 
Apical, (of stipe), the portion near the line formed by the gill-attachment 

or the junction of the stipe with the fiesh of the cap. 
Apex, apices, the tip of the part described, i.e., stipe, spore, etc. 
Apiculus (of spores), the short, often sharp pa pilla at one end of a spore, 

by which it was attached to the sterigma. 
Apiculate, provided with an apiculus. 
Apothecia, (sing. apothecium), the open cup-shaped fructification in the 

Ascomycetes in which the hymenium is borne on the inner or upper 
surface (which is usually concave), see R. 1, Nos. 1-3. 

Appendiculate (of the margin of the cap), with fragments of the veil ar
ranged along it or hanging from it, see R. 27, No. 184 & R. 29, No. 198. 

Applanate, (of pileus), fiattened out or horizontally expanded. 
Approximate, (of gills), free from the stem but almost touching i-t, see R . 

28, No. 194. 
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Aqueous, watery. (Of a solution), with water as the medium in which 
other chemicals are dissolved. 

Ara.chnoid, (of a partial veil), cobweb-like, see R. 24, No. 165, the young
est fruiting body lying on its side at the right. 

Arcuate, (of gills), slightly curved like a bow, see the gills of the inverted 
fruiting body in R . 12, No. 82. This type of attachment often varies 
to decurrent. 

Areolate, (of pileus), cracking into block-like areas mu ch like those of a 
partly dried up mud-flat in pattern, but very small. 

Argillaceous, (a general color term), clay-color or about that shown on 
the caps in R . 13, No. 86. Alutaceous is slightly yellower. 

Aromatic, (odor), of an agreeable aroma, reminding one of drugs. Usually 
it is both sharp and pleasant, as in many esters. 

Ascending, (of gills), they extend upward from the margin of the cap ta
ward the apex of the stipe, see R. 14, No. 93. 

Ascigerous, (portion of a fruiting body), the part bearing the asci or the 
structures in which the asci are produced is the ascigerous portion. 

Ascomycete, Any fungus which produces the spores of its perfect stage 
(in contrast to entirely asexual spores such as conidia) in saclike cells 
called asci (singular ascus). 

Ascus, The name of the cell in which the spores of the perfect stage (sexual 
stage) in many fungi are formed, see fig. 11, g. 

Aseptate, (of hyphae), without cross walls. 
Asymetrical, lopsided, not isobilateral. 
Atomate, (of pileus), covered with minute, shining particles, or the light 

·being reflected from the surface in such a way as to give the impression 
of many minute particles. 

Attenuate, (of gills or stipe), gradually narrowed or thinner, in one or 
both directions from a given point. 

Attached by 'Il! line, (of gills). In sorne species with typically free lamel
lae a narrow line of gill tissue extends from the gill proper to, and is 
attached •to, the apex of the stipe. These are said to be attached by 
aline. 

Atypical, not .typical, applied to collections, single fruiting bodies or their 
parts, as the need arises. 

"Avellaneous," see the fruiting body at the left in R. 4, No. 23. This is 
fairly close 'but a little pale. 

Avellaneous, (a general color term), pale gray tinged with cinnamon and 
a touch of vinaceous. Not hazel as given in sorne dictionaries . 

Axis, of stipe, the central or interior portion. 
Azonate, (of surface of pileus), without zones (concentric bands) of a dif

ferent color. 
Basal, (of stem), at the lower end or the lower portion. 

Basidiomycetes, the name applied to ali fungi in which the spores of the 
perfect stage are borne on basidia. 



S86 MUSHROOMS IN THEIR NATUR.AL HABITATS 

Basidium, (pl. basidia) , a cell, typically the cell in which the fusion of 
nuclei takes place to complete the sexual act, and in which reduction 
division also takes place. See fig. 1. 

Basidiospore, the spore (any one of) which the basidium produces. See 
fig. 1. 

Beaded, (of gills), applied to the drops of fluid exuded by the gills of sorne 
species. 

Behind, (of -the gills), the end next to the stipe-the posterior end. 
Bi-, a prefix indicating two or twice. 
Bicornate, (of spores, principally in Lepiota) two-horned. 
Bifurcate, (of gills), divided into :two branches, see R. 4, No. 28, the gills 

on the decumbent fruiting bodies. 
Bilateral, (of gill trama), with the hyphae diverging from the center to-

ward the hymenium on each side of the gill. See fig. 9, a. 
Biology, the branch of knowledge which treats of living organisms. 
Biseriate, (of spores in an ascus), in two rows. 
Bister, (a general color term) soot brown, see caps in R. 9, No. 61. Note 

the darker parts of .the cap of the upright fruiting body. 
" Bittersweet orange," the pilei in R. 26, No. 177. The bright colored 

caps. 
Bloom, a fine thin surface-covering like that found on grapes and blue

berries. It is easily removed and the color of •the object theo usually 
appears darker. 

Boletaceae, the family to which the fleshy pore-fungi belong. 
Boletes, a common name for the members of the family Boletaceae. 
Boletinoid, (of the hymenium), with the configuration found in Boletinus, 

see R. 5, No. 31. 
Boletoid, (of any character), as found in Boletus. 
Break, (of mushrooms), -a crop of fruiting bodies, resulting from one 

fruiting-period, not necessarily the entire crop produced by a single 
mycelium during a season. 

Broad, (of gills), see R. 13, No. 90. It is a relative term which must be 
evaluated in relation to narrow and moderately broad. 

"Brazil red," see R. 16, No. 107. The caps, the true tint is a bit duller. 
"Brick red," see R. 5, No. 32. The true tint is not quite as pinkish. 

Also see R . 5, No. 34, the small cap at the left is good. 
Bulbous, (of the stipe), enlarged at the base. 
Buff, (a general color term), as used here it is a pale yellow toned with 

gray. It is yellower than avellaneous. 
"Buffy brown," see R. 9, No. 61, the darker parts of the stipe. 
"Burnt umber," see R. 9, No. 60, the cap in the foreground. 
Caesious, (co lor), bluish-gray and rather pale. 
'' Cameo brown," see R. 9, No. 57, the dise of the cap in the background. 
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Campanula..te, bell-shaped, see R. 14, No. 93, the caps in the cluster. 
Canaliculate (of stem), furrowed or fluted. 
Canescent, (of ·pileus), covered with a fine pallid hoary down. 
Cap, the common term designating the pileus. 
Capillary, (of stem) , hair-like. 
Capillitium, the thread-like tubes or fi bers (modified hyphae), often 

branched or combined in a net, interpenetrating the mass of spores 
within a ripe spore-bearing body, such as a fruiting body of Calvatia. 

Capitate, (of cystidia), with a knob or small head at the apex. See fig. 
8, d. 

Carpophore, as used here it is synonymous with fruiting body. 
Cartilaginous, (of stem) , rigid, firm and brittle, breaking with a snap . 

Not tough and pliant. 
Catenulate, in chains or chain-like in form, as a filament eut into units by 

regularly spaced deep constrictions. 
Caulocystidia.., the sterile cells or hairs found on the stipe. It designates 

position, not the type of cell. These cells are often similar to those 
found on the gills and hence are considered as a kind of cystidium. 

Cell, (of fungi), the living protoplasmic units into which the hyphae are 
divided. 

Cellular, made up of cells. 
Cellulose, t he essential constituent of the primary wall-membrane of cells. 

It is a carbohydrate of the same percentage composition as starch. 
It is convertible into glucose, a simple sugar, by hydrolysis. 

Ceraceous, waxy in consistency or appearance. 
Cerebrose, (of a surface or cap), convoluted like a brain. 
Cespitose (or caespitose), growing in tufts or clusters, see R. 15, No. 103. 
"Chamois," see R. 23, No. 156, the moist eap at t he lef.t. 
Cheilocystidia, t he sterile elements, in contrast to basidia, found on the 

gill edges. The term designates position, not type of cel!. 
Chlamydospores, (in mushrooms), thick-walled spores formed by the cells 

of the hyphae developing thick walls and becoming separated from 
each other. In other words the mycelium breaks up into thick-walled 
spores. 

Chlorophyll, the green coloring matter of ordinary plants (the green colors 
or tints in mushrooms are caused by a different pigment). 

Cinereous, (col or), ashy gray. 
Cinnabar, (color), vermillion red . 
" Cinnamon," see R. 24, No. 167, the color of the gills is close. 
" Cinnamon-bu:ff," see R . 29, No. 197, the cap at the left. 
" Cinnamon-drab," see R. 1, No. 3, the exterior of the cups. 
"Cinnamon-rufous," see R. 16, No. 108, the dise of the caps. 
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Circumscissile, dehiscing by a transverse fissure around t he circumference. 
As used in Amanita this simply means that the volva breaks along the 
circular line formed by the margin of the cap. 

Clamp connections, a peculiar structure typically of the hyphae of mush
rooms which is formed at the cross walls in the process of cel! division. 

Clavariaceae, the technical name for the family to which t he coral fungi 
belong. 

Clavate, club-shaped, (of stipe, thickened toward the base; of basidia, 
thickened toward the apex). 

Clavate-bulbous, (of stipe) not abruptly bulbous, see R . 17, No. 116. 
11 Clay-color," R. 27, No. 183, the cap at the left (near its margin). 
Close, (of gills), a relative term, for an example see the spacing of the gills 

in R. 9, No. 62. It designates a spacing between subdistant and 
crowded. 

Cobwebby, same as arachnoid, see R. 24, No. 165. (The young fruiting 
body on its side.) The term is applied to a veil composed of very fine 
silky fibrils. 

Coeruleous (col or), sky blue. 
Comb. nov., the abbreviation which designa tes that the name which it fol

lows is a combination of a generic name and species epithet which has 
not been made previously, see p. 113 also. 

Compressed, flattened laterally. 
Concave, having a rounded incurved surface such as in a shallow eup. 
Concentric, rings or zones within one another to form a series with a corn-

mon center. 
Conchate, (of pileus), shaped like a shell, such as an oyster shell. 
Concolorous, of one color, or the same color as sorne other part, i.e., the 

gills concolorous with the pileus. 
Confluent, (of pileus and stipe), continuous with each other, merging with 

no preceptible differentiation. 
Conidia (sing. conidium), asexual spores formed singly or in chains by 

abstriction (pinching off) from the ends of hyphae or hyphal branches. 
Conifer, a cone bearing tree, such as a pine or fir. 
Conna.te, (of stems), grown together at the base or for sorne distance above 

the point of attachment of the cluster. 
Connective tissue, the very narrow hyphal system which binds the larger 

hyphal elements together in the flesh of certain genera of mushrooms 
such as Lactarius and Russula. 

Connivent (of the margin of the cap), converging on the stem at about a 
right angle. 

Consistency, the firmness, density, or solidity of the tissues which make up 
the fruiting body. 

Context, the substance of the pileus. It is usually referred to as the flesh 
in mushrooms. 
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Continuons, (of stipe and pileus), see confluent . 
Contorted, distorted, crooked, deformed. 
Convex, (of pileus) regularly rounded, as an inverted bowl. See the cap 

in the foreground in R. 18, No. 125. 
Convex-expanded, (of the cap), nearly flat, but convex at first. 
Convergent, (of gill trama), in cross sections of t he gills the hyphae are 

seen to project downward and inward. See fig. 9, c. 
Convoluted, wrinkled like a brain. 
Coprophilous, (of fungi), growing on dung. 
" Coral red," see R. 19, No. 133, young cap in foreground. 
Coralloid, coral-like in form. 
Coriaceous, leathery in texture. 
Corneous, with the texture of horn. 
Cornucopioid, shaped like the horn-of-plenty. 
Corrugated, (of the _surface of a pileus), coarsely wrinkled. 
Cortex, (of the stipe), the outer denser rind. 
Cortinate, possessing a cortina. 
Cortina, the partial veil in sorne genera of agarics. It is made up of very 

fine silky fibrils (R. 24, No. 165) . 
Costate, veined or ribbed. 
Cottony, (of surface), covered with a soft cotton-Jike substance. 
"Cream-bu1f," see R . 27, No. 184, the paler pilei. 
"Cream-color," see R. 27, No. 184, the cap at the left with the conifer 

needle sticking to it. 
Crenate, (edge of gills or cap margin) , scalloped, see R . 14, No. 95, the 

edges of the caps. 
Crisped, (of gills), finely wavy. 
Crowded, (of gills), spaced so closely together they a lm ost touch each 

other. 
Cruciate, having the form of a cross. 
Crypotogams, the group of plants which reproduce by spores and which 

include the fungi. 
Crystaline, consisting or made of crystal, resembling crystal (in mush

rooms it usually refers to .the exudates found on cystidia in sorne spe
cies) . 

Cucullate, (of pileus), shaped like a " high hat." 
Cuneate, wedge-shaped. 
Cuspidate, (of pileus or cystidia), tipped with a prominent sharp protub

erance. 
Cuticle, (of pileus), a differentiated hyphal system covering the surface. 

AB used here it is not synonymous with pellicle, but applies to ail types 
of surface covering. 
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Cyathiform, shaped like a drinking glass. 
Cylindric, shaped like a cylinder. 
Cystidia, sterile cells found in the hymenium of sorne species and which 

are irregularly arranged in contrast to the paraphyses. Projecting 
cells on the ;pileus and stipe are also called cystidia, pilocystidia and 
caulocystidia respectively, in order to designate their position on the 
fruiting body. 

Daedaloid, (of pores) elongated radially, irregularly arranged and break-
ing up to form lamellae. 

"Dark livid brown," see R. 28, No. 195, the darkest areas on the caps. 
Decortica.ted, (of dead wood), destitute of bark. 
Debris, the litter on the forest fioor consisting of dead twigs, branches, 

leaves, etc . 
Decurrent, (of gills), extending down the stipe, see R. 17, No. 114. 
Decumbent, (of stem), somewhat reclining, or at least with the upper por-

tion ascending. 
Decurved, (of the margin of the pileus), bent downward rather abruptly. 
"Deep chrome," see R. 20, No. 135, the small cap in the foreground. 
Defiexed, same as decurved. 
Delimitation, (of species), the making known or fixing the limits of a 

taxonomie unit such as a species or variety according to an author's 
beliefs. 

Deliquescing, (of certain mushrooms), the process of autodigestion by 
which the gills and cap are reduced to a liquid. 

Dentate, (of cap margin or gill edge), toothed, see R. 16, No. 107, the two 
fruiting bodies at the left. On them the veil remuants are so arranged 
that margin is said to be dentate. 

Denticulate, very finely dentate. 
Denuded, (of pileus or stem), naked as the result of veil remuants being 

.removed. 
Depauperate, (of specimens), runty or underdeveloped because of un

favorable conditions. 
Depressed, (of pileus), with the center sunken slightly below the leve! of 

the margin (actually, this usually is brought about by the margin be
coming uplifted somewhat), see R. 9, No. 61, the upright cap in the 
center. (Of gills), a type of attachment intermediate between adnate 
and adnexed. The gill is merely gradually narrowed near the stipe. 

Determination, (of a collection), assigning it to the proper place in the 
classification. Synonymous with identification. 

Diagnosis, an abbreviated (shortened) description of a taxonomie unit in-
cluding only supposedly essential characters. 

Diaphanous, more or less translucent; nearly transparent. 
Diaphragm, a dividing membrane; a thin partition. 
Dichotomous, (of gills), repeatedly forking in pairs. 
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Dimidiate, (of pileus), semicircular in outline. 
Dimorphic, (of basidia), of two distinct lengths when sporulating. 
Dise, (of pileus), the central portion of the upper surface. 
Discrete, (of capillitium), of separate threads not attached to the wall of 

the fruiting 'body. 
Dissepiments, the walls of the tubes in boletes and polypores. 
Distant, (of gills), far apart, see R. 18, No. 123. 
Divergent (of gill trama), in cross sections of the gills the hyphae are 

seen t~ turn outward toward the hymenium from a median line, see 
fig. 9, a. 

Dors811 '(of spores), see fig. 1, e. 
Downy, (of pileus and stem), composed of fine hairiness. 
"Dral!," see R. 18, No. 122, the dark portion of the cap of the upright 

fruiting body at ·the left. 
Dry, (of pile us), neither vise id nor hygrophanous and typically dull. 
" Dusky dull violet ( 1) ," see R. 24, No. 164, the small cap in the fore-

ground, >the darkest part. 
Eccentric, (of the stipe), off center, not centrally attached. 
Echina.. te (of sc ales), sharply pointed in the mann er of bristles or spines. 
Echinulate, (of spores), with minute spines. 
Ecology, the branch of biology which deals with the mutual relations be

tween organisms and their environment. 
Eft'uso-reflexed, (of pilei), closely appressed to the substratum except for 

the margin which is curved out to form the pileus. 
Elevwted, (margin of pileus), raised up slightly, see R. 9, No. 62 the cap 

at the left. 
Egg, button stages of stink horns are called eggs as are also the button 

stages of such species as Amanita verna. 
Elliptic, ellipsoid, (of spores), in the form of an ellipse, i.e., rounded at 

both ends and sides curved. (contrasted to oblong in which the ends 
are rounded but the sides parallel). 

Emarginate, (of gills), notched near the stem, i.e., about sharply adnexed. 
Emended, when a genus is proposed by one author, and a second author 

later decides to change the genus by adding other groups to it or tak
ing sorne •away, the resulting genus, still with the same name, is said 
to be emended by the second author, i .e., there has been a change of 
concept. 

Endemie, native to a country or region. 
Entire (of gill edges or cap margin), even, not toothed or in any way 

broken up. 
Epibasidia, primary protrusions from the basidia in sorne of the jelly 

fungi . 
Epispore, the outer wall of a spore, often present only as warts or reticu

lations. 
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Epithet, the word which designates the species in a binomial combination 
of genus and species, i.e., in Agaricus campestris, campestris is the spe
cies epithet. 

Equal, (of stem), not varying in thickness from base to apex. See stipes 
in R. 12, No. 81. 

Equidistant, equally distant one from the other. 
Eroded, (of gill edges), irregularly broken upas if gnawed. 
Esculent, (of a. fungus), an edible fungus. 
"Etruscan red," see R . 18, No. 121, the young fruiting body. 
Evanescent, (of veil, annulus, scales, etc.), delicate and soon destroyed so 

tha.t no remains are visible. 
Even, (of a surface), with no depressions or elevations. 
Excentric, same as eccentric. 
Expanded, (of pileus), completely developed, spread out. 
Exospore, see epispore. 
Eyepiece micrometer, a glass dise which is marked with a series of !ines 

equally spaced so as to be useful as a. measuring deviee. It is placed 
between the two lenses of the eyepiece in a microscope. 

Facultative parasite, (of a fungus), one capable of living either sapro
phytically or parasitically. 

Fairy rings, circles of fruiting bodies of any mushroom. 
Family, A category in our classification of the plant kingdom. See page 

114. 
Farina.ceous, (odor and taste), like that of rfresh meal. (1 do not use it 

in the sense of mealy or granular as applied to a covering of the 
pileus.) 

Fasicles, (of fibrils), bundles of loose organization. 
Fasciculate, grouped in bundles. 
" Fawn color," see R. 3, No. 20, the pale fruiting bodies. 
Ferruginous, (a general color term), rusty red. 
Fibrillose, (of {)ap or stem), covered with fibrils more or Jess even! y dis

posed over the surface. 
Fibrillose-pruinose, (the stem), covered with very fine and very slightly 

recurved fihrils to give an appBarance intermediate between pruinose 
and fibrillose. 

Fi brous, (of flesh of the stem), composed of tough string-like tissue. 
Filamentous, (of cheilocystidia, or of components of pellicle or flesh of 

carpophore) , approxima:tely equal in ciiameter t hroughout and very 
thin, thread-like. 

Filament, a thread or fi ber; on fungi usually a single hypha or a very nar
row thread-like aggregation of hyphae. 

Filiform, thread-like in form. 
Fimbriate, fringed. 
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Fistulose, tubtùar. 
Flaccid, fiabby, limber, lacking firmness. 
"Flame scarlet," see R. 14, No. 97, the pilei. 

593 

Flaring, spreading outward rather abruptly, as the margin of a volva, or 
occasionally of a pileus. 

Flesh, (of a mushroom), the tissue of the pileus, the meaty portion. 
Flesh-color (a general color term), various shades of yellowish vinaceous, 

see the gills in R. 18, No. 123. 
Fleshy, of rat her soft consistency, decaying readily. Contrasted with 

woody, corky, membranous, or coriaceous. 
Flexuous, having alternate opposite curvatures; zigzag. See R. 29, No. 

202, one fruiting body in the center of the cluster shows the character 
to sorne extent. 

Floccose, having tufts of soft woolly material which can usually be easily 
removed. In mushrooms these are the remains of a universal veil if 
they occur on the pileus; see R. 20, No. 134, for veil remnants of this 
kind. 

Fluted, (of the stipe}, with sharp-cornered ridges which extend almost the 
entire length of the stem, see R. 2, No. 9. 

Foetid, (of odor), disagreeable, nauseating, reptùsive. 
Friable, easily crumbling or breaking up into a powder. Note the veil 

remnants in R. 16, No. 110. 
Free, (of gills), not attached to the stipe at any time during ·the develop

ment of the carpophore. See R. 28, No. 192. 
Friesian classification, the classification of mushrooms proposed by Elias 

Magnus Fries. 
Front, (of gills), the end ·toward the margin of the pileus. Same as ante

rior. 
Fruiting body, The part of the fungus plant which is developed for the 

purpose of producing and liberating the spores of the perfect (sexual) 
stage. The photographs ali show fruiting bodies. Carpophore is a 
synonymous term. 

Fructification, same as fruiting body. 
Fugacious, (of veil remnants), very easily removed or destroyed, as in 

those shown on R . 27, No. 184. 
Fuliginous, (of color), sooty, dark smoky colored, see the caps in R. 13, 

No.87. 
Fulvescent, becoming ftùvous. 
Fulvous, (color), reddish cinnamon-brown, see R. 9, No. 62, the darkest 

cap. 
Fungus, applied to the individuals of a group of plants which lack chloro

phyll and bence subsist on other plants, plant remains, or animais; 
they vegetate in the form of mycelium and their fruiting bodies are 
also composed of mycelial threads variously modified. See p . 9 for 
further information. 
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Fungoid, (of taste), a slight but undistinctive taste possessed by many 
mushrooms. It is agreeable to many people and slightly disagreeable 
to others. It is typical of Pleurotus sapidus. 

Funiculus, (in birds-nest fungi), the cord of hyphae attaching a peridiolum 
to the inner wall of ·the peridium. 

Furcate, forked, divided into branches. 
Furfuraceous, scurfy. 
Fuscesant, becoming fuscous. 
Fuscous, (a general color term), a dark smoky brown, R. 11, No. 76. 
"Fuscous," see R. 18, No. 125, rthe color of the cap of the button. 
Fusiform, (of stem or spores), tapering from the middle to both ends, 

spindle-sha ped. 
Fusion of nuclei, the final phase of the process of fertilization. 
Fusoid, (of cystidia), approximately fusiform in shape. 
Fusoid-ventricose, (of cystidia), as in fusoid, but the middle more inflated 

and the apex varying from acute to rounded. See fig. 5. 
Gelatinous, jelly-like in consistency. 
Genus, the first major grouping above the rank of species in our system 

of classification. The name of the genus (generic name) is always 
given first when referring to a plant by its Latin name. 

Generic, of the rank of a genus or pertaining to a genus. 
Gibbons, (of pileus), with an unsymmetrical convexity or umbo, i.e., the 

umbo is lopsided. 
Gills, the knife--blade-like structures on the underside of the pileus, technic-

ally called lamellae. 
Gill trama, the tisS'Ue of the gill between its two hymenial layers. 
Gilvous, (color), brownish yellow. 
Glabrescent, becoming glabrous. 
Glabrous, bald, lacking scales, fibrils, etc. 
Glaucous, covered with a fine white bloom which is easily rubbed off. 
Gleba, (in puff halls), the spore mass contained in the fruiting body, it in-

eludes the capillitium. See R. 7, No. 48, ·the bali in the foreground 
shows the gleba where the wall (peridium) bas cracked open. 

Gleocystidia, as used here it refers to a particular type of pleurocystidium 
which, when revived in KOH, is found t o have a highly refractive 
amorphous body present in the enlarged part. They may be imbedded 
or they may project from the hymenium. 

Globose, nearly spherical. 
Gluten, the term is here applied to a highly viscous substance resembling 

glue which is found on the surface of the caps or in the t rama of 
sorne mushrooms. It results from the hyphal walls becoming partly 
dissolved in water. The amount of water available determines the con
sistency of the material at any given time. 
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Glutinous, (of cap or stipe), covered with gluten ; applied to a gelatinous 
surface layer which bas a:bsorbed so much water that the resulting 
solution has the consistency of liquid glue. 

Granula.r, covered with or made up of granules, as the cuticle of the pileus 
in species of Cystoderma, see R . 16, No. 107. 

Granulose, see granular. 
Grega;rious, growing in groups but not tufted, see R. 29, No. 203. 
Ground eolor, the basic background on which sorne other color is present 

in limited areas. 
Group, a general term, applied indefinitely to a large or small number of 

plants whether classified or not. 
Guttate, (of .pileus), appearing as if spotted by drops of a liquid. 
Guttulate, (spores), wi·th a distinct highly refractive oil drop or drops, re

sembling nuclei in shape but often very large. 
Gyrose, conspicuously folded or wrinkled, see the pilei in R. 1, No. 7. 
Habit, manner of growth, i.e., whether single, scattered, gregarious or 

clustered. 
Habitat, the natural place of growth of any plant. 
Hairy, very coarsely fibrillose, coarse enough so that .the threads resemble 

hairs. 
Hea.rt rot, a rot more or less restricted ·to the heart wood of a tree . 
Herb~eous, applied to seed plants which perish annually. 
Herba.rium, a collection of dried plants arranged systematically. 
Heterogeneous, •applied to a structure composed of unlike tissues. 
Heteromorphie, (of .the gill edge), lacking basidia, i .e., composed entirely 

of cheilocystidia of one or more types. 
Hirsute, thickly covered with rather long stiff hairs. 
Hispid, covered with stiff bristles. 
Hoary, (of pileus), covered with a fine dense silky down; canescent. 
Homogeneous (of pileus), containing only one type of tissue, i.e., not dif-

ferentiated into distinct layers or zones. 
Homomorphie, (of gill edge), with fertile basidia and no cheilocystidia. 
"Honey yellow," see R. 14, No. 98, the color of the yellow lichen. 
Host, the plant or animal on or in which a parasitic fungus lives. 
Humus, the mixture of decayed vegetation in the soil in a forest. 
Hyaline, colorless, transparent. 
Hydnaeeae, The ·technical name for the family of Basidiomycetes in which 

the hymenium is borne on pendant teeth. 
Hydrofuge, shedding water; not wettable. 
Hygrophanous, (of pileus), appearing watery and translucent when moist 

and opaque when dry, often changing color markedly when fading, see 
R . 29, No. 203, note the caps which are of two distinct colors. 

Hymeniform, arranged in the manner of a hymenium, i.e., in a palisade. 
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Hymenium, the layer of spore-bearing cells, whether they be asci or 
basidia. The cells are arranged with their long axes parallel and hence 
in sections appear to form a palisade. 

Hymenomycetes, the group of Basidiomycetes possessing exposed hy
menium in contrast to those like the puff halls in which the hymenium 
is inclosed in a sac. 

Hymenophore, the structure actually bearing the hymenium, i.e., the gills 
in mushrooms, the ·tubes in pore fungi, the teeth in the Hydnaceae. 

Hygroscopie, readily absorbing moisture from the atmosphere. 
Hyphae, (sing. hypha), the individual threads of the vegetative part of 

the fungous >plant or mycelium. 
Hypocreales, an order of Ascomycetes, sorne of the members of which are 

parasitic on insects and other fungi, see R. 3, Nos. 15-16. 
Hypobasidia, the primary or "lowest" basidia from the standpoint of 

position in many of the jelly fungi. The epibasidia are produced from 
them. 

Hypoderm, (of pileus), a region of differentiated hyphae just beneath the 
pellicle. It is characteristic of most species of Mycena. 

Hypothecium, the laye~ of tissue immediately beneath the hymenium in 
Asc<imycetes, particularly cup-fungi. In mushrooms this layer is 
usually called the subhymenium. 

Hypothetic, something assumed without proof for the purpose of reason
ing or of ·accounting for sorne fact. 

Identification, ascertaining the technical name of a mushroom. Hence 
learning to recognize it from the study of material. 

Imbricate, (of scales), overlapping one another as the shingles on a roof. 
Imputrescible, not readily decaying. 
Incarnate, (of color), flesh-pink, rosy, see R. 18, No. 123. 
Incised, (of cap margin), appearing as if it had been eut into. 
Incomplete, (of annulus), forming a partial ring. 
Incrassate, (of stipe), thickened downward. 
Incurved, (of the margin of the cap), curved inward so far that the edge 

points toward the gills, see R . 15, No. 103, cap in right foreground. 
Indigenous, native in contrast to foreign or introduced. 
Inequilateral, (of spores), slightly lopsided as seen in a side view. 
Inferior, (of annulus), attached somewhere on the lower half of the stem 

(but not at or .very near the base) . 
Infiated, (of cystidia), considerably enlarged at the base, in the middle, or 

in the apical portion. 
Infundibuliform, (of pileus), funnel-shaped. 
Innate, (of fibrils, scales, etc.), part of the surface-tissue, or threads grow

ing out from the cells of the cuticle; hence not readily removed as in 
the case of superficial veil remnants, see R . 18, No. 121, the fibrils on 
the pileus. 
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Inrolled, (of the margin of the pileus), rolled up inward. 
Inserted, (of stipe), attached directly on the substratum without fibrils 

or a pseudorhiza, see R. 13, No. 86. 
Intercellul'a.!r, between cells, or between hyphae. 
Intervenose, (of gills), with conspicuous veins between the gills. 
Interwoven, (of gill trama), not divided into distinct regions, but evenly 

ta.ngled throughout the space between the two subhymenia, see fig. 
9, d. 

Intracellular, within the cells of the hyphae. 
Inverse, (of gill trama.), same as convergent. 
"Isabella color" see R. 25, No. 171, the gills of sectioned fruiting body. 
Isabelline, a general color term approximately equal to " Isabella. color." 
Isodiametric, ali diameters a.pproximately equal, bence globose or nearly 

soin shape. 
"Jasper red" see R. 16, No. 107, the button at e~treme left. 
"~aiser brown" see R . 12, No. 83, the dise of the cap a.t the left. 
Key, ·an artificial arrangement for arriving at the correct group (genus or 

species) for a collection of mushrooms by a system of choices arra.nged 
systematically. 

KOH, the standard abbreviation for potassium hydroxide, and also the 
chemical formula. 

Laccate, as if varnished oT highly waxed. 
Lacerated, (of cuticle), torn into shreds or scales. 
Laciniate, eut into fairly large segments by deep incisions. 
Lactifers, specialized sap or milk(latex)-conducting hyphae in the flesh 

of .pileus and gills in mushrooms. They are usually readily distin
guished by their irregular shape and resinous or otherwise distinctive 
content. 

Lacunose, (of pileus or stem), covered with pits or indentations. 
Lamellae, (sing. lamella), see gills. 
Lamellulae, the small lamellae, i.e., those which extend only part of the 

distance toward the stipe, see R. 10, No. 66. 
Lamellate, furnished with lamellae. 
Lanate, woolly. 
Lateral, attached by one side, as in pilei of species of Crepidotus, see R. 23, 

No. 158. 
Latex, a juice, usually milky but also variously colored or changing color 

on exposure to air, possessed by certain plants, see R. 9, No. 62. 
Lens, (as used in the text), a magnifying glass giving an enlargement of 

from two to fifteen diameters. One giving a magnification of ten 
diameters is very satisfactory. 

Lenticular, shaped like a double convex (convex on both surfaces) lens. 
"Light drab," see R. 14, No. 94, the dise of the darkest cap. 
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"Light orange yellow," see R . 2, No. 12, the pale covered clavae. 
Lignicolous, characteristically found growing on wood. 
Lignin, one of the constituents of wood, a second is celltùose. 
Livid, bluish black, like a bruise. 
Lobed, having divisions which are large and rounded. 
Lubricous, (of a surface), somewhat slippery or slightly greasy to the 

touch. 
Macroscopic, visible without the aid of !!. microscope, hence the opposite 

of microscopie. 
Margin, (of cap), as used here it refers to the surface from the very edge 

of the cap a short indefinite distance inward toward t he dise. 
Marginal, (of striations or veil remnants), present only on the margin. 
Margina te, (of gills), with the edge colored different! y than the faces, i .e., 

bordered. 
Marginate-depressed, (of the bulb of the stipe), a bulb with the con

figuration of a saucer's upper surface on its upper side, the stipe of 
course arising from the center. 

l'rlatted-fi.brillose, (of cap surface), with a cuticle of fibrils interwoven 
much in the manner of felt . Such a surface nearly always appears 
unpolished, see R. 17, No. 116. 

Membranous, thin and pliant, like a membrane. 
Merulioid, Merulius-like, the hymenium so strongly intervenose as to give 

the impression of shallow irregular pores. 
l'rlicaceous, (of pileus), covered with glistening mica-like particles. 
Micrometer, a measuring deviee usually in the form of a calibrated glass 

dise. 
Micron, a unit of measurement in the metric system used for measuring 

microscopie objecta. It is .001 of a millimeter. 
Microscopie, any object so small that a microscope is necessary to study 

its details. 
l'rlilky, containing a latex resembling milk. A latex resembling milk in 

color. 
Mixed, (of forests), containing both broa:d-leaved trees and conifers. 
l'rlolds, commonly applied to certain fungi with a vegetative growth which 

appears mouldy. 
Monochromatic, with only one color or hue. 
Monstrosity, applied to fruiting bodies which are exceptionally abnormal 

in appearance. 
Morchelloid, (of surface), with the configuration found in Morchella, see 

R . 1, No. 4. 
Morphological, pertaining to the form and structure of the fruiting body, 

or its various parts such as cystidia, spores, gill edges, stipe, etc. 
Movable, applied to an annulus which has separated from the stipe and 

can be moved up and down. 
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Mucous, slime. 

GLOSSARY 599 

Mucronate, tipped with an abrupt small usually sharp protuberance. 
Mushroom, a general term applied to the fruiting bodies of fungi which are 

relatively large and fleshy, particularly all gill fungi. It is used indis
criminantly for edible, poisonous, tough, unpalatable, or leathery car
pophores. 

Mye-, Mycet-, Myceto-, Myco-, all are prefixes signifying fungus. 
Mycelium, the vegetative part of the fungous plant. 
Mycelioid, resembling mycelium. 
Mycological, anything pertaining to fungi. 
Mycologist, one who studies fungi. 
Mycology, the study of fungi; the science pertaining to the life and char

acteristics of fungi. 
Mycophagist, an organism which eats fungi. As usually applied it refers 

to people, particularly epicures. 
Mycorrhiza, the combination of plant-rootlet and associated fungus 

mycelium in a peculiar type of relationship, see p. 15. 
Mycorrhiza-former, A fungus which characteristically forms mycorrhiza 

with a seed plant. 
Naked, (of pileus or stem), entirely devoid of fibrils, scales or other cover

ing. It is a more inclusive term than glabrous, since it excludes the 
presence of a bloom or pruinose covering. 

Narrow, (of gills), a relative term the opposite of broad, see the gills in 
R. 4, No. 27. 

"Natal brown" see R. 9, No. 57, the center of the caps. 
Nodules, small knots or lumps. 
Nodulose, (of spores), furnished with nodules. 
Nomenclature, A system of names used in a particular branch of know~ 

edge. In this book we are concerned with the names of plants. 
Non-, a prefix giving a negative sense to words, i.e., nonstriate, meaning not 

stria te. 
Notches, (of gills), appearing as though a small piece, somewhat wedge

shaped, had been eut out at the point of attachment of the gill to the 
stipe. 

Nucleate, (of spores), referring to the oil drops in spores, not the true 
nuclei. 

Obconic, inversely conie. 
Obligate parasite, a fungus which can live or exist only on another living 

plant. 
Oblong, longer than broad and with approximately parallel sides. 
Obovate, with broad end upward or toward the apex, as in sorne cystidia. 
Obtuse, blunt, not pointed. 
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Ochraceous, (a general color term), see R. 19, No. 127, as commonly used 
the color is that of the large cap or more yeliowish. 

"Ochraceous buff ", see R. 19, No. 127, note the margin of the large cap. 
"Ochraceous tawny ", R. 24, No. 166, the gills of the large cap. 
Oil immersion lens, a very high power objective which for optical reasons 

must be immersed in oil when in use. This is done by placing a drop 
of cedar oil obtained for this purpose on top of the cover glass over 
the object to be studied and lowering the objective into this drop. 
Finish focusing with the fine adjustment of the microscope. 

"Old rose", see R. 11, No. 73. The pinkest parts of the caps. 
Olivaceous, olive green. 
"Onion-skin pink", see R. 14, No. 92. The portion of the cap inter-

mediate between margin and dise. 
Opaque, not transparent or translucent. Also dull, not shining. 
Operculate, furnished with a !id (operculum). 
Organic, pertaining to either living or dead animal or vegetable organisms. 
"Orange-chrome", see R. 13, No. 88, the brightest gills. 
"Orange-cinnamon ", see R. 12, No. 81, the highly colored caps at the 

left. 
Orbicular, (of pileus), circular in outline. 
Oval, (of a young cap), shaped like an egg. 
Ovate, having a figure the shape of a longitudinal section of an egg. 
Ovoid, a solid which is egg-shaped, a spore for example. 
"Pale lillllc ", see R. 14, No. 98, the gills. The reproduction is dull and 

a little pale. 
"Pale orange yellow ", R. 1, No. 1, the interior of the cups. 
Palisade, a covering or layer of upright cells with their longitudinal axes 

ali parallel or nearly so, and arranged so close together that they are 
in contact with the neighboring cells on all sides. 

Pallid, (color), a very pale, almost whitish shade of any color, or when 
used alone meaning almost white, see stems and young caps in R. 20, 
No. 137. 

Papilla, a small nipple-shaped elevation. 
Papillate, provided with a papilla. 
Parallel, (of gill trama), with the hyphae having their longitudinal axes ali 

arranged in one direction, see fig. 9, b. 
Paraphyses, rather evenly distributed sterile elements in the hymenium 

oriented in the same manner as the fertile elements. Cystidia are ir
regularly dispersed and not always oriented in the same manner as the 
fertile elements. 

Parasite, an organism growing on or in another living organism and de
riving food from it with or without fatal effect. 
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Partial veil, the inner veil which extends from the margin of the cap to 
the stem and at first covers the gills. It is contrasted to the universal 
veil which at first covers the entire carpophore. 

Parenchyma tic, (of cells), resembling tho se of parenchyma. 
Parenchmya, cells with thin walls and which are approximately equal in 

any diameter. 
Patches, flat more or less appressed pieces of veil tissue or the cuticle of 

the pileus, they may be membranous or fibrillose. 
"Pecan brown," see R. 9, No. 57, the colored parts of the cap in the 

background. 
Pectinate, resembling the teeth of a comb, see the striations on the larger 

cap, R. 10, No. 67. 
Pedicel, a slender stalk such as that often found on cystidia. 
Pellicle, a skin-like covering of the pileus composed of radially arranged 

very narrow greatly elongated hyphae which are closely bound to
gether. The walls of the hyphae are frequently more or less gelatinous 
and bence the layer is often readily separable from the tissue next to it. 

Pelliculose, furnished with a pellicle. 
Pellucid, translucent. 
Pendant, hanging down, as the teeth in R. 6, No. 39. 
Penicillin, a compound produced by a fungus, Penicillium notatum, which 

has recently been found to be of importance in the treatment of certain 
bacterial diseases and infections. 

Perfect stage, the stage of the life-cycle in which spores such as ascospores 
or basidiospores are formed after nuclear fusion or by pai:thenogenesis. 

Peridiola, (sing. peridiolum), a secondary or interior peridium containing 
a hymenium, i.e., the "eggs" in a bird's-nest-fungus. 

Peridium, the outer, enveloping coat or wall of the fruiting body of fungi 
like puff halls in which the hymenium is never exposed during develop
ment. 

Peripheral, arranged along or situated on the periphery. 
Periphery, the outer boundary or surface. 
Perithecia, (sing. perithecium), small flask-shaped structures in which the 

asci are produced in certain groups of Ascomycetes. 
Peronate, booted, or with a: stocking-like covering over the lower portion 

of the stipe. The stocking often terminates in an annulus as is shown 
in R. 16, No. 108. 

Persistent, retaining its place, shape, or structure throughout the life of 
the fruiting body. 

Pezizales, the technical designation for the order containing the cup-fungi. 
Phenomenon, any observable fact or event. 
Phosphorescent, emitting a pale ghostly light, unaccompanied by beat. 
Phycomycetes, one of the three main groups of fungi. It contains the 

common bread molds, among ethers. 
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Phylogenetic, pertaining to the evolution of an organism. Phylogeny 
is a study of the relationships of organisms. 

Physiology, the study of the functions of an organism. This is in contrast 
to Morphology which involves a study of the form of organisms. 

Pileate, furnished with a cap or pileus. 
Pileus, commonly referred to as a cap. In fungi it is the cap-like structure 

which bears the hymenium. 
Pileus trama, the fleshy to leathery interior of the cap. In the pore fungi 

it is usually referred to as the context. 
Pilocystidi'a, cystidia-like cells projecting from the cuticle of the pileus. 
"Pinkish cinnamon," see R. 8, No. 55. The caps. 
Pith, the central stuffing in sorne stems. If it is distinct from the cortex 

it is designated separately, if not, the stipe is said to be solid. 
Pitted, covered with pits or small depressions. 
Plane, having a flat surface. 
Pleurocystidia, the cystidia found on the faces of the gills. There may be 

more than one type in sorne species. 
Pliant, flexible, that which can be bent without breaking readily. 
Plicate, (of pileus), folded like a fan, plaited. See the caps in R. 29, No. 

202. 
Plumbeous, lead colored. 
Polished, shining like a freshly waxed surface. 
Polyporace'ae, the technical designation of the more or less woody to sub

fleshy pore-fungi. 
Posterior, (of gills), the end next to the stipe. 
Protoplasm, the living semifluid substance which is the basis of life. It is 

actually the living material. 
Protrusion, (of spore wall), a body made of a substance dift"erent from that 

making up the wall proper and which is present in the form of warts 
or plugs which extend through the wall and may project slightly. 

Pruinose, appearing as if powdered, see R. 30, No. 204, the stems. 
Pseudoparenchyma, modified hyphal cells which resemble those of true 

parenchyma in form. 
Pseudoamyloid, giving a reddish brown reaction in iodine which is so dark 

that it can be confused with a true amyloid reaction. See p. 38. 
Pseudorhiza, a long root-like projection which frequently extends deep in 

the ground. See R. 13, No. 89, the inverted carpophore. 
Pubescent, with a covering of soft short downy hairs. 
Pulverulent, appearing as if covered with powder. It denotes a condi

tion finer than granulose. 
Pulvinate, cushion-shaped. 
Puncta.te, dotted with minute scales or points. Of spores, appearing as if 

stippled. 
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Purgative, a rather violent cathartic. 
Putrescent, readily decaying, soon becoming soft. 
Pyramidal, shaped like a pyramid. 
Pyriform, pear-shaped. 
Quadrate, four sided. 
Radicating, with a rootlike prolongation, a pseudorhiza. 
Ramification, branching. 
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Recurved scales, see R. 25, No. 172, note the scales of the pileus. 
Refractive, having a different index of refraction than the surrounding 

medium or abjects and hence easily distinguished without the use of 
special stains. 

Remote, with the gills ending sorne distance from the stipe. 
Reniform, kidney-shaped. 
Repand, bent or turned up or back. 
Resupinate, (of pileus), with the upper surface appressed to the substra

tum and the gills facing outward or downward. 
Reticulate, marked with crossed !ines like the meshes of a net. See the 

stems in R. 6, No. 37, these are coarsely reticulate. 
Revolute, rolled backward or upward. 
Reviving, a term used to describe a fruiting body which shrivels up in dry 

weather but assumes its typical shape when remoistened. 
Rhizomorphs, cord-like strands of mycelium at base of stipe. See R. 7, 

No. 47; also R. 27, No. 185. 
Rimose, (of caps), with long cracks in the surface which do not extend 

clear through the flesh, but usually just through the cuticle. 
Ring, same as annulus. 
Rooting, furnished with a pseudorhiza or the base of the stipe tapered to 

a point deep in the ground. 
Rufescent, becoming reddish. 
Rugose, coarsely wrinkled. 
Rugulose, finely wrinkled, see R. 9, No. 62, the dark colored pileus in the 

center. 
"Russet-vinaceous," see R. 28, No. 190. The gills. 
" Saccardo's umber," see R. 24, No. 166, the two caps in the background. 
Saccate, shaped like a sack or pouch. 
"San!ord's brown," see R. 12, No. 83, the marginal areas of the caps. 
Saprophyte, a plant which lives on dead organic material. 
" Sayal brown," see R. 15, No. 99, the basal area of the pileus at the 

right. 
Scabrous, rough to the touch, usually from short projections. 
Scales, applied to va rious decorations on the pileus and stem; torn portions 

of the cuticle or the universal veil or the vol va; they may be mem
branous, fibrillose, hairy, floccose, hard, erect, flat, patch-like, etc. 
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Scaly, furnished with scales. 
"Scarlet red," see Reel 19, No. 133. Note the brightest colored button 

at the right. 
Scattered, (of habit), the fruiting bodies found here and there over a rela

tively wide area such as a hill side or steep banlc 
Sclerotia, resting bodies produced from hyphae. They are hard to car

tilaginous and serve to carry the fungus over unfavorable periods. 
They germinate by producing fruiting bodies. 

Scissile, (of fiesh), capable of being pulled into horizontal layers. The 
condition is most marked in hygrophanous species. 

Sec ede, (of gills), breaking away from the stipe very readily. 
Scrobiculate, with shallow depressions or pits. 
Secondary spores, as used here spores of any type other than ascospores 

and basidiospores. 
Sensu, meaning in the sense of. It is used to indicate which author's con

cept of a species you accept when there are severa! in existence. 
Theoretically there can be only one correct concept, so that the use 
of sensu is an indication that our knowledge of the particular plant is 
not yet satisfactory. 

Separable, readily detached without removing the tissue next to it. It 
is used to describe the pellicle of a pileus. 

"Sepia," see R. 9, No. 61 , the yellowest parts of the large cap. It is very 
close to bister. 

Sep ta, (sing. septum) a partition; a cross wall. 

Septate, having septa. 

Sericeous, silky. 
Serrate, with teeth in the manner of a saw. 
Sessile, attached at the base, without a stalk or stem, see R. 23, No. 158. 
Seta, a long bristle-like sterile organ. Sometimes found on the pileus or 

gills. 
Shaggy, rough as with long hair or wool, see the pilei in R. 30, No. 207. 

Sheath, see peronate. 
Shelving, (of fruiting bodies), arranged in the manner of shelves. 

Silky, covered with shining very fine fibrils. 

Sinuate, see notched. 
Slender, very long and thin, see the stems in R. 23, No. 157. 
Smooth, (of a surface), even, without wrinkles or projections. 
Solid, (of stipe), without a central cavity and similar in texture through

out. 
Sordid, dirty or dingy in appearance. 
Spathulate, shaped like a spathula, oblong and with an attenuated base. 
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Species, one of the two categories used in citing the name of a plant is that 
of the species. It represents a population of individual plants which 
have certain characters in common. There is no rigid concept as to 
the limits of a species, i.e., the combination of characters by which it 
is recognized. Each investigator is free to set forth his own views on 
a group he has studied. 

Sp. nov. The abbreviation used to indicate that the plant described has 
never been previously described, i.e., that it is a "new species." 

Specifie, referring to characters which are used in designating or distin-
guishing a species. 

"Snuff brown," see R. 2, No. 8, the pileus at the left. 
"Sorghum brown," see R. 28, No. 191, the gills of the large fruiting body. 
Sphaerocysts, cells of spherical shape found in the trama of species of Lac-

tarius and Russula, and also used for the globose thin walled cells 
found in such species of Lepiota as that illustrated on R. 21, No. 147. 
In this case they are veil remnants. 

Sphagnum, the technical name of common bog masses. It is also used 
widely as the common name, and the bogs are spoken of as sphagnum 
bogs. 

Spiny, coarsely echinulate. 
Spongy, (of flesh), soft and tending to be water-soaked. 
Spore, the reproductive bodies of fungi and other cryptogams. 
Sporulating, producing spores. 
Squamose, (of pi! eus), covered with scales . 
Squamolose, (of pileus and stipe), covered with very small scales. 
Squarrose, covered with upright pointed scales. 
Stained, blotched with a different col or, see R. 9, No. 62, the gills on the 

fruiting body at the right. 
Stellate, approximately star-shaped. 
Sterigma, (sterigmata), the projections from the basidia on which the 

spores form. 
Sterile, said of basidia which do not produce spores. One not infrequently 

finds whole fruiting bodies upon which no spores are produced, these 
are said to be sterile also. 

Sterile base, in sorne puff balls the base of the fruiting body is chambered 
and does not contain any spore-producing tissue. The term is applied 
to such bases. They are characteristic of sorne puff balls. 

Sterile cells, (on the gill edge), a designation one frequently finds in sorne 
publications for the cells here classified under the heading cheilo
cystidia. 

Stipe, the technical term for the stem of the mushroom fruiting body. 
Stipitate, with a stipe. 
Straight, (applied to margin of cap), not curved in toward the stem. The 

character must be ascertained from buttons. 
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Striate, with radiating lines or furrows, see the caps in R. 22, No. 154. 
Striae, the radiating lines or furrows on a cap or stem. See R. 22, No. 154. 
Strigose, with coarse relatively long and stiff hairs, like those often present 

at the base of the stipe. 
Stu1fed, (of a stem), with the axis filled with a differentiated pith. This 

often breaks down leaving a hollow. 
Stroma, the mass of tissue on or in which the perithecia are produced. 
Sub-, a prefix meaning almost, somewhat, or under. 
Subcespitose, (of habit), almost clustered, see R. 26, No. 177. 
Subdecurrent, almost or slightly decurrent. 
Subdistant, (of gills,) between close and distant, see R. 10, No. 65, the gills 

on the carpophore in the background. 
Subgenus, the first category under the rank of genus. Genera are fre

quently divided into subgenera, sections, and subsections. Species are 
grouped in these in accordance with their relationships. 

Subgleba, see sterile base. 
Subhymenium, the intricately interwoven or cellular layer of tissue (de

pending on the species) from which the basidia arise. 
Subiculum, a more or less dense felt-like layer of hyphae covering the sub

stratum around a fruiting body. 
Submembranous, almost membranous. 

Subpapallel, almost parallel or only slightly interwoven (frequently used 
in the description of gill trama). 

Substratum, the substance in which or on which the fungus grows or on 
which fruiting bodies are produced. 

Subtomentose, very finely tomentose. Slightly tomentose. 
Subviscid, very slightly sticky. 
Sulcate, rather deeply grooved but not plicate. 
Superficial, merely resting on the surface and hence easily removed. 
Superior, (of an annulus), attached above the middle of the stem. See the 

upright fruiting body in R. 19, No. 132. 
Suprahilar, (depression), a slight depression in a spore on its ventral sur

face just above the point of attachment to the sterigma. 
Symbiosis, the living together of two organisms such as a fungus and a 

tree, with each deriving sorne benefit from the relationship. 
Synonyms, the technical names which have been given to a species other 

than the one accepted by any particular author. See p. 114. 
Tacky, a relative term meaning Jess sticky than subviscid. 

T'a.n, (a general color term), dar ker or about like that shown on the caps 
in R . 30, No. 205. 

"Tawny," see R. 9, No. 62, dark spot on the dise of the cap in center of 
group. 



GLOSSARY 607 

Taxonomy, the classification of organisms according to their natural re
lationships. 

Tenacious, tough. 
Terete, round; contrasted to compressed or flattened . The stems of most 

of the gill fungi illustrated are terete. 
Terrestrial, growing on the ground. In contrast to lignicolous. 
Thelephoraceae, a family of Hymenomycetes in which the hymenuim is 

oriented downward and is typically smooth or only slightly wrinkled. 
Texture, consistency, which results from the manner in which the hyphae 

are grouped together to form the various tissues, i.e., whether they are 
compactly or loosely interwoven, etc. 

Tinged, with a tint of a color. 
Tissue, an aggregation of similar hyphae or cells. 
Toadstool, a common name applied to poisonous mushrooms or at least to 

those thought to be poisonous by one not weil informed. 
Tomentose, with a coating of soft more or less appressed hairs, not as 

coarse as fibrillose. 
Tomentum, a type of pubescence in which the elements are long and be

come more or less decumbent. 
Toothed, (of gills), with a short decurrent hook-like segment at the point 

of attachment of otherwise ascending or horizontally adnate gills. 
Toxic, poisonous. 
Trama, the fleshy part of. the pileus or the tissue of the gills between the 

two hymenial layers. 
Translucent, capable of transmitting light without actually being trans-

parent. 
Transverse, cross-wise. 
Tricholomoid, (of gill attachment) , similar to that in Tricholoma. 
Trimorphic, (of basidia), basidia of three lengths when sporulating. 
Truncate, ending abruptly as if chopped off. 
Tubercle, any wart-like or knob-like excrescence (projection). 
Tuberculate, having tubercles. 
Tuberculate-striate, see the striations on the large cap in R. 10, No. 67. 

The term pectinate is applied to a very pronounced tuberculate-striate 
condition. 

Tubers, certain species of Ascomycetes and Basidiomycetes which produce 
their fruiting bodies beneath the surface of the soil. 

Type, the original specimen or collection from which the species was de
scribed and named. Technically it is a specimen or collection in the 
case of fungi, so designated by the one who described the species. The 
author may have had several collections in hand but designates only 
one as the type. 
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Typical, not to be confused with type, for the type may not necessarily 
be typical. The term typical is applied to that part of the population 
of the species which is most numerous, i.e., a mushroom might be de
scribed as short stemmed and the type selected to conform to this de
scription, but it may be discovered later that the majority of the indi
viduals in the population have long stems, and that the type was 
merely an unusual variation. Renee the type would not be typical of 
the species. 

Umber, (a color), very dark dull brown, tobacco color. 
Umbilicate, having a navel-like depression. 
Umbo, a raised conie to convex protrusion on the center of a cap, see R. 25, 

No. 170, it is conie on these caps. 
Umbonate, furnished with an umbo. 
Undulating, same as wavy. 
Unequal, (of gills), sorne reach the stem, sorne do not. In other words 

sorne lamellulae are present. 
Uneven, not smooth, but rather variously wrinkled, wavy, etc. 
Unicolorous, of one color throughout. 
Uniseriate, spores arranged in one row in an ascus. 
Universal veil, the veil which envelops the young fruiting body in sorne 

genera and species, see R. 19, No. 131. It is an outer layer of tissue 
distinct from that of pileus and stipe. 

Unpolished, not shining. Dull, see R. 17, No. 116. 

Variable, departing from the typical without losing species identity. 
Sorne species are variable in color, meaning that in a number of col
lections many different color patterns are present but that they are 
not constant enough to allow taxonomie units to be distinguished by 
them alone. 

Variegated, marked with a variety of intermingled colors. 
Variety, the subdivision of a species between a subspecies and a form. It 

indicates a population very close to the typical but constantly differing 
in sorne secondary character. 

Veil, see partial veil and universal veil. 
Veined, with vein-like wrinkles or raised lines. These are most commonly 

found between the gills and the spaces between the gills are then de
scribed as veined. 

Venose, with vein-like wrinkles. 
Ventral, (of spores), see fig. 1, b. 
Vernacular, (of names), common namcs. 
Ventricose, swollen in the middle. 
Vernal, pertaining to spring. 
Verrucose, warty. 
"Verona brown," see R. 1, No. 6, the dark pilei. 
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Vesiculose, (of cells), greatly enlarged and approximately globose. 
Villose, covered with long soft weak hairs. 
Vinaceous, the color of red wine or somewhat paler. 
" Vinaceous buff," see R . 25, No. 175, the pale pilei. 
Violaceous, (of color), see R . 24, No. 164, the caps. 
Virescent, becoming greenish. 
Virgate, streaked, usually by differently colored fibrils. 
Viscid, sticky to the touch. 
Volva, the remains of the universal veilleft around the base of the stipe, 

see the reel on Amanita, (R. 19, Nos. 127-133) for the various kinds. 
" Warm buff," see R . 23, No. 157, the young pilei. 
Warty, covered with warts, see R. 20, No. 135. 
Waxy, of a consistency that can be at !east partly moulded. 
Wavy, alternately raised and lowered. 
"Wood brown," see R. 4, No. 23, the pilei, but t he color as shawn is a 

little tao violaceus. See R . 21, No. 145, also, note color of scales. 
" Yellow ocher," see R . 15, No. 104, the gills of the large cap are close. 
Zonate, marked with concentric bands of a different color than the re

mainder of the cap or flesh. 
Zoned, same as zonate. 
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Acanthocystis 340 
petaloides 342 

Acutely squamose Lepiota 436 
Admirable Boletus 210 
Agaricaceae 171, 249 
Agaricus 53, 61 , 69, 85, 88, 93, 117, 135, 

4~30, 507, 531, 533-535, 540, 542 
abruptibulbus 539-40 
abruptus 539 
acervatus 325 
aculeatus 436 
acutesquamosus 436 
albolutescens 540 
amianthinus 361 
approximans 542 
arvensis 532, 540 
arvensis var. palustris 540, 543 
astragal inus 504 
(Mycena) atroalboides 331 
atramentarius 574 
atrobrunneus 520 
augustus 95, 533, 547-49 
aurantiacus 255 
Benesii 540 
bivelatoides 549 
(Lepiota) Bucknalli 439 
camarophyllus 292 
campanella 313 
campanulatus 565 
campestris 1, 18, 20, 27, 29, 31, 44, 

108, 122-3, 482, 531-33, 536-37, 
538, 555 

campestris sylvicola 539 
Candolleanus 554 
caperatus 468 
capnoides 511 
Cecilliae 398 
centunculus 460 
cervinus 443 
chrysodon 290 
cinnabarinus 358 
cinnamomeus 484 
clypeolarius 438 
comatus 572 
conicus 293 
corneipes 518 
coronillus 526 
crocodilinus 53 
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crustuliniformis 473 
decorus 388 
deliciosus 268 
depilatus 524 
dispersus 515 
disseminatus 561 
dryophilus 324 
echinatus 135, 531-533, 534-536 
equestris 385 
(Pleurotus) facifer 369 
fascicularis 513 
fascicularis var. marginatus 515 
flaccidus 371 
flavo-virens 385 
flexuosus b 271 
f oenisecii 568 
foetens 277 
Friesii 436 
fuliginosus 263 
(Crepidotus) fulvotomentosus 467 
galbanus 388 
galericulatus 338 
geophyllus b 491 
geophyllus var. lilacinus 491 
geophyllus var. violaceus 491 
glaber 549 
gracilis 557 
graciloides 559 
granulosus subsp. amianthinus 361 
granulosus subsp. ochracea 361 
granulosus cinnabarinus 358 
granulosus var. rufescens 441 
guadelupensis 429 
haematopus 332 
Hillii 549 
hondensis 534, 544-46, 549 
Hornemanni 524 
hydrophilus 556 
illudens 369 
imbricatus 380 
impatiens 563 
imperialis 356 
inversus 371 
jugis 299 
laccatus 394 
lepideus 298 
leucomyosotis 391 
lilacifolius 336 
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lilacinus 336 
lividus 448 
lubricus 506 
luteovirens 354 
magnivelaris 352 
Mariae 436 
maurus 315 
McMurphyi 549 
melleus 348 
mesophaeus 476 
micaceus 575 
mitissimus 255 
Molybdites 428 
Morgani 428 
multipunctus 388 
muscarius 414 
mutabilis 499 
naucinoides 433 
naucinus 433 
Neesii 504 
nigrescens 275 
nudus 383 
obturatus 526 
(Hypholoma) olivaesporus 534 
orcellus 451 
oreades 303 
paluster 391 
pantherinus 410 
pe!lucidus 454 
perplexus 510 
personatus 383 
petaloides 342 
petaloides ~ spathulatus 342 
phaeospermus 526 
placomyces 533-34, 542-44, 545-46, 

549 
platyphyllus 322 
Pluteus 443 
pocilla tor 542 
(Armillaria) ponderosus 352 
porrigens 343 
(Tricholoma) praefoliatus 322 
procerus 435 
projectellus 536 
psittacinus 296 
purus 333 
putillus 310 
rachodes 431 
radicatus 320 
Rodmani 27, 44, 86, 532-33, 5~39 
rotula 307 
rubescens 418 
rubiginosus 456 
rubribrunnescens 544 
rufus 380 

rutilans 386 
sapidus 344 
semiglobatus 529 
semiovatus 567 
separatus 567 
si lvaticus 533-34, 542, 544-46, 549 
sinapizans 475 
solidipes 29 
solitarius strangulatus 398 
sordidus 381 
spathulatus 342 
spectabilis 471 
(Amanita) spretus 408 
squamosus 528 
squarrosus 494 
(Pholiota) squarrosoides 496 
stercorarius 529 
subatratus 559 
subdulcis 256 
sublateritius 509 
subplacomyces badius 544 
subpratensis 531 
subrufescens 548 
subrufescentoides 544 
subrutilescens 533, 546-47, 549 
sylvicola 29, 533, 539-42 
tener 463 
torpens var. leucophaeus 558 
trichoch toides 436 
trivialis 259 
vaginatus e 396 
vellereus 269 
vernus 406 
vinaceo-umbrinus 532 
violaceus 481 
virgatus 389 
vitellinus 465 
volemus 264 
zonarius 271 

Agrocybe 68, 453, 458, 493, 502 
Aleuria 140, 167 

aurantia 130, 138, 140-41 
fulgens 138 

algae 8 
Alnicola 458 
Alpine Lactarius 253 
Amanita 34, 49-50, 53, 58, 71, 73, 85. 

96, 103, 127, 134, 274, 311 , 396, 400, 
401 , 402, 403, 419, 422-23, 425, 443, 
531, 536, 541 

aspera 404, 415-17, 420 
bisporigera 406--07 
brunnescens 420-21 
brunnescens var. pallida 404, 42Q-21 
brunnescens var. typica 421 
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caesarea 402, 403 
calyptrata 405 
calyptratoides 404 
calyptroderma 49, 72, 400, 402, 404-

06, 412 
chrysoblema 409 
cothurnata 28, 50, 402, 404, 409-10, 

411-12 
flavoconia 73, 403, 415, 417-18 
flavorubescens 415, 417, 419 
Frostiana 73, 403, 414, 417 
gemmata 402, 413 
gemmata f. gracilis 413 
hygroscopica 407 
inaurata 398 
junquillea 404, 409, 411, 412-14 
magnivelaris 407 
muscaria 28-29, 32, 49, 50, 97, 402-

04, 411 , 414-15, 417, 422 
pantherina 31, 404, 409, 410-12, 413, 

416 
pantherinoides 410 
P eckiana 402 
phalloïdes 420 
rubescens 50, 402, 404, 414-15, 418-

20, 421 
silvicola 422-23 
solidipes 536 
spreta 28, 402, 404, 408-09 
strangulata 398 
vaginata f. and var. fulva 396 
vaginata / . and subsp. fulva 397 
vaginata var. strangulata 398 
verna 28, 49, 127, 402-04, 406-08, 

433 
Amanitaceae 403 
Amanitella 403 
Amanitopsis 134, 396 

fulva 396 
inaurata 398 
strangulata 398, 399 
vaginata var. fulva 397 
velosa 399 

Anellaria 565 
separata 567 

Annularia 134, 442-43 
annulus, defined 48 
Anthopeziza floccosa 437 
apiculus 68 
apothecia, apothecium, 10 
Armillaria 49, 96, 133, 287-88, 312, 346, 

348, 351, 358, 378, 423, 425 
albolanaripes 347, 349-51 
amianthina 362 
arenicola 353 

cinnabarina 358 
caligata 353-54 
corticata 299 
focalis 351 
imperialis 356 
luteovirens f. alba 355 
luteovirens f. typica 355 
magnivelaris 353 
mellea 27, 45, 48-53, 346, 347, 348-

49, 510 
ponderosa 31, 347, 352--54 
putrida 348 
robusta 351 
subcaligata 353, 355 
Zelleri 347, 351-52 

Armillariella 346 
mellea 348 

Arrhenia 185 
asci 9 
Ascomycetes 9-11 
Ascomycetes, fleshy 136 
ascus 9 
Asterophora 132, 250, 282 

clavus 282 
lycoperdoides 17, 282-83 
parasitica 282 

Astreus 245 
hygrometricus v. giganteus 24S--46 
Pteridis 229, 245 

atomate, defined 57 
Auricularia 173 

Auricula-Judae 174 
auricularis 131, 172, 174-75 

Auriscalpium 224, 227 
Auriscalpium 226 
vulgare 226 

Baespora 319, 329 
Barlaea fulgens 138 
basidia, 9, 85 
Basidiomycetes 9, 11 , 106, 170 
Basidiospores, characters of 65 
Biannularia 346, 355 

imperialis 356 
bird's-nest-fungi 228 
Bird's-nest Fungus 230 
Bolbitius 135, 453, 464 

hydrophilus 556 
vitelinus 465-66 

Boletaceae 46, 106, 170, 202, 283 
Boleteae 203 
Boletellus 203, 211 

chrysenteroides 211 
mirabilis 210 

Boletinellus 204 
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Boletinus 131, 202, 204, 209 
amabilis 204 
appendiculatus 204 
castanellus 204 
cavipes 204, 208 
decipiens 204 
glandulosus 204 
grisellus 204 
Lakei 205, 207-08 
ochraceoroseus 204, 20~7 
paluster 204 
pictus 204, 206 
porosus 204 
soli di pes 205 
spectabilis 204 

Boletus 37, 120, 132, 202-04, 209-10, 
244, 377 

alveolatus 218-19 
americanus 15, 220 
aurantiacus 210, 213-14 
chrysenteron 217 
edulis 30, 43, 121-22, 210-11, 213, 

215-17 
edulis v. typicus 215 
felleus 6 
Frostii 210, 218-20 
Lakei 207 
limatulus 215 
luridus 219 
mirabilis 30, 210-12 
nobilis 215 
parasiticus 244 
satanus 128 
scaber 213 
sibiricus 210, 2211--21 
variipes 215 
Zelleri 210, 217-18 

Booted Amanita 409 
Bovista gigantea 236 
bracket-fungi 197 
Brick-red Naematoloma 509 
Broad-gilled Collybia 322 
Broadly Expan.ding Pleurotus 343 
Bucknall 's Lepiota 439 
Bulbopodium 422, 479--80 
Bulgaria 143 

mexicana 130, 138, 143-44 
Bunched Collybia 325 

Calathinus 341 
porrigens 343 

Calbovista 238 
subsculpta 230, 238-40 

Calocybe 379 
Calodon 224 

suaveolens 225 

Calopodes 204 
Caloscypha 138 

fulgens 130, 138-40 
Calvatia 236 

Bovista 236 
gigantea 27, 230, 236-38 
maxima 236 
primitiva 236 
sculpta 239 

Camarophyllus 288, 394 
Burnhami 292 
caprinus 292 
lac ca tus 394 

Cantharellaceae 106, 170, 184 
Cantharellula 187 
Cantharellus 85, 131, 185, 187, 189, 

193-94, 250, 282, 367 
aurantiacus 187, 367 
cibarius 27-30, 53, 121, 123, 128, 187-

88, 193-95, 369 
clavatus 29-30, 185, 187-88, 190-91 
cornucopioides 186 
floccosus 31, 187-88, 19'2-9'3, 194 
infundibuliformis 195 
lutescens 196 
multiplex 99, 188-90 
princeps 192 
pseudoclavatus 190 
Ravenelii 367 
subalbidus 193 
tubaeformis 187-88, 195-97 
umbonatus 187 

cap, defined 45 
capillitium 107 
carpophore 19, 45 
Catathelasma 133, 346-47, 355, 356 

imperialis 356 
Cauloglossum transversarium 165 
Cenangium Craterium 142 
Cephalosporium 167 
Ceriomyces crassus 215 

mirabilis 210 
Zelleri 217 

Chalymmota campanulata 565 
Changing Lactarius 258 
Chanterel 187 
Chantrelle 193-94 
cheilocystidia 83, 91, 93 
chemical reagents, use of 63 
Chicken-Fungus 199 
Chlorophyllum esculentum 429 

Molybdites 429 
Morgani 429 
Cinnamon Colored Cortinarius 484 
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Claudopus 250, 341, 446 
nidulans 341 

Clavaria vi, 131, 157, 166, 178, 179, 
181-82, 377 

botrytis 181 
contorta 158 
gelatinosa 179, 182 
purpurea 131, 180-81 
rufescens 180, 181-82 

Clavariaceae 46, 106, 170, 178 
Clean Mycena 333 
Clitocybe 311-13, 315, 345, 348, 364, 

367, 374-75, 378, 388, 390-91, 393 
atrialba 292, 366, 370-71 
aurantiaca 194, 365, 367-68 
avellaneialba 52, 292, 366, 370-71, 

373-74 
cerussata 366 
cerussata var. difformis 365, 366-67 
cerussata v. typica 366 
clavipes 373 
decora 388 
flaccida 366, 371-73 
illudens 28, 115, 128, 365, 369-70 
imperialis 356 
inversa 371 
laccata 394 
lilacif olia 336 
maxima 375-76 
megalospora 320 
tabescens 348 
tarda 382 

Clitopilus 77, 134, 250, 442, 446, 450, 
451 

orcella 450, 451-52 
prunulus 450-52 
tardus 382 

Club-shaped Cantharellus 190 
Cochlearia aurantiaca 138, 140 
Collecting equipment 33 

for herbarium specimens 33 
for use as food 43 
in bogs 23 
in forests 24 
in mountainous areas 25 
making spore prints 35 
methods 34 
notes 33 

Collybia 34, 71, 74-76, 86, 88, 133, 287, 
292, 301, 304, 311, 315, 318, 319, 
324, 327-28, 379, 390-91, 458 

acervata 72, 320, 325-27 
ambusta 315 
aquosa 324 
asema 324 

atrata 315 
butyracea 80, 324 
confluens 301, 319 
dentata 338 
dryophila 31, 319-20, 324-25 
hariolorum 301 
lentinoides 324 
leucomyosotis 391 
ligniaria 338 
longipes 319-20 
maculata 319 
maculata var. occidentalis 72 
macroura 320 
palustris 391 
platyphylla 53, 319-20, 322-23, 379, 

387 
racemosa 319 
radicata 34, 319, 320-22 
radicata var. furfuracea 320 
radicata var. pusilla 321 
rugulosiceps 338 
tenuipes 319 

Color, of mushrooms 58 
Common Lactarius 259 
Conie Hygrophorus 293 
Conocybe 37, 57, 80, 94, 102, 135, 453, 

456, 462, 463, 494, 551 
lactea 462-63 
tenera 54, 79, 95, 100, 463-64 

Conocybella 551 
Conspicuously Veiled V aginata 399 
Copelandia 565 
Coprinarii 551 
Coprinarius campanulatus 565 

f oenisecii 568 
gracilis 557 
impatiens 563 

Coprinus 23, 36-37, 44, 57, 80, 86, 89, 
121-22, 135, 462, 464, 507, 551, 
560-62, 570, 574, 576 

angulatus 67, 79 
atramentarius 128, 572, 574-75 
comatus 27, 29, 31, 80, 572-74 
comatus var. typicus 572 
disseminatus 561 
ephemeroides 79 
impatiens 563 
insignis 79 
laniger 79 
mexicanus 79 
micaceus 26, 29, 31 , 120, 123, 569, 

572, 575-77 
plicatilis 79 

coral fungi 11 
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Cordyeeps vi, 10-11, 17, 137, 162, 168, 
169 

agarieiformis 168 
eanadensis 168 
eapitata 130, 164, 168-69, 170 
hereulea 165 
intermedia 170 
japoniea 169 
jezoensis 169 
melolanthae 130, 164-65 
militaris 130, 163--M, 165-67 
myrmeeophila 130, 164, 167-68 
nigrieeps 168 
ophioglossoides 130, 168, 169-70 
parasitiea 169 
spheeoeephala 167 

Cortinarius 53-54, 69, 78, 85, 93-94, 99, 
112-13, 134, 209, 287, 377, 379, 404, 
422, 452, 468, 470, 472-74, 476, 477, 
481, 486 

ealyptratus 479, 480-81 
eaperatus 468 
cinnamoneus 29, 31, 64, 480, 483, 

484-86 
cro<:eofolius 485 
malicorius 485 
phoenieeus 483 
phoenieeus var. oeeidentalis 480, 

483-84 
punetatus 480, 486-87 
punctifolius 113, 115 
rubripes 47-48 
sanguineus 86, 98, 483 
semisanguineus 483 
subcinnamomeus 113 
violaeeus 29, 79, 95, 480, 481-83 

Cortinellus 347, 388 
deeorus 388 
imbrieatus 380 
luteovirens 354 
rutilans 386 

Corynetes luteus 158 
Craterellus 131, 176, 185, 188--89 

Cantharellus 185, 193-94 
eameus 190 
clavatus 185, 190 
eornucopioides 185, 186-87 
multiplex 188 
oehrosporus 185 
odoratus 185 

Craterium microcrater 142 
Crepidotus 25, 46, 134, 251, 466 

ealolepis 467 
cinnabarinus 466 
fulvotomentosus 466, 467-68 

haerens 467 
mollis 467 

Crinipellis 77, 103, 318 
Crucibulum 231 
eup, defined 49 
eup fungi 10 
Cyathus 231 
cycle 11 
Cyclomyces 198 
cystidia 89 
cystidium 86 
Cystoderma 56, 69, 71, 73, 101, 104, 

133, 312, 347, 357, 358, 425, 493 
amianthinum 358, 360, 361-63 
amianthinum 363 
amianthinum v. longisporum 363 
cinnabarinum 95, 358-60 
echinatum 534 , 
fallax 358, 360-61 
granosum 360 
granulosum 359 
granulosum v. adnatifolium 359 
granulosum v. typicum, f. robustum 

359 
Gruberianum 72, 358, 363-64 
ponderosum 358 

Daedalea 198 
Dazzling Caloscypha 138 
D ead Men's Fingers 10, 159 
"death eup" 49, 406 
Deceptive Cystoderma 360 
Deeonica 241, 517 
D elicious Lactarius 268 
Dentinum 224 

repandum 224 
Dermea Craterium 142 
Dermocybe 479, 485 
Destroying Angel 406 
Detonia fulgens 138 
Dictyophora 231 

duplicata 299, 232 
Diseomyeetes 104 
Dochmiopus 341 
dormaney 22 

release from, 22 
Drosophila ambigua 522 

californica 556 
Candolleana 554 
graeilis 558 
hydrophila 556 

Dryophila astragalina 504 
caperata 469 
dispersa 515 
fascicularis var. capnoides 511 
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lubrica 506 
mutabi lis 499 
squarrosa 494 
sublateritia 510 

E ccilia 446, 454 
E chinate Agari cus 534 
Edible Boletus 215 
Edible H elvella 151 
Edible species 

N ortheast and central United States 
26-27 

Pacifie Coast States 30 
Rocky Mountain States 28--29 

Edules 204 
effective publication 116 
Elaphomyces 163, 168--70 
Elvella Mitra 155 

umbraculiformis 153 
endoperidium 107 
Entoloma 384, 446 

lividum 448 
personatum 383 

Euboleteae 203 
Eumycena 328 
Eu-Psathyrella 551 
Eu-Psathyrellae 559 
Exidia Auricul a-Judae 174 
exoperidium 107 

Fairy-ring Mushroom 303 
fairy rings 14 
F airy's Loving Cup 186 
False Chantrelle 369 
Fasciculate Naematoloma 513 
Favolus 198 
Fayodia 328 

atrialba 370 
Ferns 8 
Flammula 78, 88, 113, 115, 134, 453, 

458, 470-71, 473, 478, 488, 493, 
495, SOI, 509 

astragalina 502, 504-0S, 512 
decorata 502-04 
liquiri tiae 502 
lubrica 72, 502, 506-07 
picrea 502 
punctifolia 114-15 
subviridis 113, 115 

Flat-capped Agaricus 542 
Fleshy fungi, microscopie charac ters 

104 
Flexible H elvella 156 
Fly Agaric 414 
Foetid Russula 277 
Fomes 17, 131, 198, 200 

Everhartii 16, 201-02 
igniarius 201 

"fox-lire " 48 
Friesites coralloides 222 
Frost's Boletus 218 
Fruiting body, tissues of 83 

defined 45 
Fruiting habits 19 
Fulvidula 470, 502 

spectabilis 471 
Fulvous Vaginata 396 
fungi 9 

classification 136 

Galac topus haematopus 332 
Galera 456, 458, 462 

hypnorum 457 
hypnorum var. rubiginosa 456 
rubiginosa 456 
tenera 463 

Galerella 462 
Galerina 37, 78, 88, 135, 453, 456, 458, 

462--63, 470 
rubiginosa 51, 57, 456-57 
triscopoda 458 

Galerula 456 
tenera 463 

Ganoderma 198, 200 
Gasteromycetes 46, 132, 170, 228 
Geaster 246 

hygrometricus var. giganteus 245 
tunicatus 248 

Geastrum 229, 248 
fimbriatum 248--49 
saccatum 249 

Gem-studded Puffball 242 
Geoglossaceae 137, 157, 162 
Geoglossum luteum 158 

pistilaris 158 
rufum 158 

Geophila corneipes 518 
coronilla 526 
depilata 524 
dispersa 515 
fascicularis 513 
squamosa 528 
sublateritia 509 

Geopyxis Craterium 142 
Giant Puffball 236 
gill edge 94 

heteromorphie 94 
homomorphie 94 

gill fungi 11, 45 
key to genera 250 
true 249 
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Gill trama 94 
Gills, characters of 52 
Gills, defined 45 
glabrescent, defined 57 
glabrous, defined 57 
gleba 107 
Glistening Inky-cap 575 
Glutinipes 328 
Godfrinia conica 293 
Golden Scleroderma 243 
Golden-toothed Hygrophorus 290 
Gomphidiaceae 283 
Gomphidius vi, 89, 99, 132, 250, 283, 

285, 286 
subroseus 207, 284, 28~7 
tomentosus 99, 284-86 
vinicolor 90 

Gomphus 185 
clavatus 190 
truncatus 190 

Growing time 23 
Guepinia helvelloides 176 

rufa 176 
Gymnopilus 78, 134, 453, 458, 470, 493, 

501-02 
decoratus 502 
spectabilis 470, 471-72 
subviridis 115 

Gymnopus 320 
acervatus 325 
dentatus 338 
dryophilus 324 
platyphyllus 322 
purus 333 
radicatus 320 

Gyraria auricularis 174 
Gyrocephalus rufus 176 
Gyrodon 204 
Gyromitra esculenta 151 

gigas 152 
infula 149 

Gyrophila amethystina 383 
decora 388 
equestris 385 
imbricata 380 
luteovirens 354 
nuda 383 
rutilans 386 
sordida 381 
virgata 389 

Gyroporus 204 

Half-free Morel 146 
hart's truffies 168 

Hated Amanita 408 
Hay-maker's Mushroom 568 
heart rot 17 
Hebeloma 78, 134, 453, 472, 473, 478, 

488, 501, 506 
crustuliniforme 30, 32, 473-75 
fastibile 476 
mesophaeum 473, 476-77 
sarcophyllum 78 
sinapizans 473, 475-76 
versipelle 476 
versipelle subsp. mesophaeum 476 

Hedgehog Mushroom 224 
Heimiomyces 313, 319, 328 
Helvella 31, 105, 130, 144, 148, 160 

californica 149, 153-55 
elastica 149, 156-57 
esculenta 27, 29, 31, 128, 145, 149-50, 

151-52, 160 
gigas 149, 151, 152-53 
infula 27, 29, 31 , 149-50, 151 
Klotschiana 156 
lacunosa 104-05, 149, 155-56 
latispora 156 
rhodopus 149 
sphaerospora 153 
Underwoodii 149 

Helvellaceae 137, 144 
Hemispherical Stropharia 529 
Hericium 132, 221- 22 

caput-ursi 222 
coralloides 222-23 
erinaceus 222 
laciniatum 222 

Hexajuga 451 
orcella 451 

Hirneola Auricula-Judae 174 
homonyms 113 
Honey Mushroom 348 
Horn of Plenty 186 
horse tails 8 
Hydnaceae 46, 107, 171, 221 
Hydnellum 224 

Diabolus 227 
suaveolens 225 

Hydnum vi, 132, 171, 221 , 223, 224 
auriscalpium 224, 226-27 
boreale 225 
coralloides 222 
Diabolus 224, 227-28 
gelatinosum 172 
repandum 27, 28, 30, 224-25 
suaveolens 224, 225-26 
umbilicatum 224 

Hydrocybe 479, 486 
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conica 293 
constans 295 
miniata 295 
psittacina 296 

Hydropus 328 
Hygrocybe 96, 288, 339 

conica 293 
hygrophanous, defined 56 
Hygrophoropsis aurantiacus 367 
Hygrophorus 71 , 85, 88, 94, 96, 132, 

250, 283, 287, 288, 289, 292, 295, 
317, 322, 337, 394, 423, 443 

albidus 290 
bakerensis 289-90 
Burnhami 292 
calophyllus 292 
camarophyllus 30, 289, 292-93 
Cantharellus 289, 295 
caprinus 292 
chrysodon 28, 30, 289, 290-92 
congelatus 295 
conicus 28, 29, 96, 97, 289, 293-95 
constans 295 
eburneus 288, 290 
laetus 60, 93, 98, 289, 297 
miniatus 295 
miniatus var. firmus 295 
miniatus var. sphagnophilus 295 
miniatus var. typicus 289, 295-96 
mugnaius 290 
nigrescens 294 
pratensis 97 
psittacinus 289, 296-98 
variicolor 289 

Hylophila caperata 469 
centunculus 460 
crustuliniformis 473 
mesophaea 476 
pellucida 454 
sinapizans 475 
versipellis var. mesophaea 476 

hymenium, defin ed 45, 83 
hypha, hyphae 12 
Hypholoma 111, 469, 508, 550, 551, 556 

ambiguum 522 
californicum 556 
Candolleanum 554 
capnoides 511 
cutifracta 554 
dispersum 515 
fasciculare 513 
marginatum 515 
olivaesporu m 534 
perplexum 510 
rugocephalum 469 

sublateritium 111, 509 
vinosum 534 

Hypocrea (Cordyceps) myrmecophila 
167 

Hypocreaceae 162 
Hypocreales 10 
Hypodendrum 493 

squarrosoides 496 
squarrosum 494 

hypoderm 103 
Hyporhodius lividus 448 
Hypothele repanda 224 

infundibuliform, defined 55 
lnky caps 570 
Inocybe 29, 31 , 32, 34, 78, 86, 88, 89, 

93, 101, 134, 453, 476, 478, 487, 
492, 501 

calospora 488 
decipiens 489, 490-91 
decipientoides 490 
echinata 534 
f astigia ta 489 
geophylla 285 
geophylla var. lilacina 489, 491-92 
geophylla. var. lateritia 491 
geophylla var. typica 491 
insignis 79 
lilacina 491 
mesophaea 476 
multicoronata 488 
pyriodora 488 
sororia 489-90 
subcarpta 490 

lnoloma 479, 481 , 486 
violaceum 481 

Introduction 1-7 
Ithyphallus 233 
Ixocomus Lakei 207 

sibiricus 220 

Jack-0'-lantern Fungus 369 
Jelly fungi 11, 171 

K ey 
to groups of fungi illustrated 130-35 
text 136 

Kuehneromyces 453 
mutabi lis 500 

Laboratory techniques 63 
Laccaria 76, 132, 133, 312, 393 

amethystina 394 
laccata 18, 21, 23, 72, 276, 288, 333, 

348, 394-95 
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Jaccata var. striatula 394 
trullisata 393, 394 

Lachnocladium 178 
Lacrymaria 80, 550, 551 
Lactaria 252 

lactiflua 264 
Lactariella azonites 263 

lignyota 261 
Lactarius 55, 61, 62, 71, 77, 89, 103, 132, 

250, 251, 258, 262, 263, 265, 268, 
270, 274, 282, 283 

Allardii 270, 271 
alpinus 253-55 
aurantiacus 253, 255-56 
aurantiacus var. mitissimus 255 
camphoratus 257 
circellatus 260 
corrugis 26!Hi7 
Curtisii 268 
deceptivus 270, 271 
deflexus 259 
deliciosus 27, 28, 31, 72, 251-53, 258, 

265, 26S-69, 272, 273 
distans 266 
fuliginosua 253, 261, 263-64 
fuliginosus var. major 261 
fumosus 263 
geminus 261 
glutinosus 260 
helvus 254 
hygrophoroides 52, 100, 253, 263, 

265, 266-67 
indigo 251 
insulsus 272 
lignyotus 253, 261-63 
mitissimus 255 
mucidus 260 
mutabilis 253, 25S-59 
pergamenus 270, 271 
piperatus 270, 271 
plinthogalus 263 
rimosella 254 
rufus 257 
sanguifluus 31, 253, 268, 273-74 
subdulcis 253, 254, 256-58 
subplinthogalus 263 
subvellereus 270, 271 
trivialis 28, 30, 194, 253, 259-61 
vellereus 28, 95, 253, 269-71 
volemus 27, 28, 61 , 121, 125, 253, 

262, 263, 264-66, 267, 418 
zonarius 253 , 271-73 

Lactocollybia 319 
Laetiporus speciosus 199 
lamellae, defined 45 

lamellulae 52 
Lamprospora fu lgens 138 
Latex (of mushrooms) 62 
Latin diagnosis 116 
Leaf-like Pleurotus 342 
Leccinum 204 

edule 215 
lectotype 117 
Lentinellus 298, 340 
Lentinus 132, 250, 298, 340 

jugis 299 
lepideus 28, 29S-300 
odorus 299 
squamosus 298 

Lentodium squamosum 298 
Lenzites 198 
Leotia 158, 159 

chlorocephala 160 
elegans 161 
lubrica 130, 159-60 
stipitata 160 
uliginosa 161 

Lepiota 50, 53, 56, 73, 80, 88, 93, 101, 
103, 134, 311, 358, 379, 423-26, 429, 
433, 437, 441, 442, 534-35 

acutesquamosa 427, 436, 437 
amianthina 362 
Barssii 426, 427, 433 
Bucknalli 427, 439-41 
chlorospora 429 
cinnabarina 358 
clypeolaria 32, 426, 427, 438-39 
colubrina 438 
Cortinarius 437 
cristata 437 
echinata 534 
eriophora 437 
Friesii 436, 437 
Friesii v. acutesquamosa 436 
fuscosquamea 437 
granulosa subsp. and var. Clnna-

barina 358 
granulosa var. ochracea 361 
helvola 127, 438 
hispida 437 
magnispora 438 
Molybdi tes 425, 426, 428, 435 
Molybdites var. margin!llta 429-31 
Morgani 429, 432 
naucina 423, 424, 426, 427, 433-34 
naucinoides 433 
ochrospora 429 
petasiformis 441 
procera 79, 426, 435-36 
rachodes 426, 431-33 
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rufescens 427, 441-42 
Schulzeri 434 
solidipes 423 

Lepista domestica 382 
flaccida 372 
inversa 372 
pseudoacerba 375 
tarda 382 

Leptoglossum lutescens var. mitru
loides 158 

luteum 158 
Leptodon Auriscalpium 226 
Leptonia 446 
Leptotus 185 
Leucocoprinus Molybdites 429 

procerus 435 
rachodes 431 

Leucogyroporus 204 
Leucopaxillus 47, 56, 69, 74, 76, 93, 

133, 312, 365, 374, 375, 377, 378 
albissimus 374 
albissimus var. monticola 72 
giganteus 54, 377 
nauseosodulcis 374 
pseudoacerbus 375 
septentrionalis 375, 376-78 
tricolor 375-76 

Light, effect of 21 
lignicolous fungi 13 
Limacella 96, 134, 311, 403, 423, 425 

glioderma 423 
McMurphyi 423 
solidipes 423 

Limacium 96, 288, 423 
caprinum 292 
chrysodon 290 

Linnaea borealis var. americana 279 
Livid Rhodophyllus 448 
Lorchels 148 
Luridi 204 
Lycoperdon 228, 240 

Bovista 236 
giganteum 236 
perlatum 230, 242 
pyriforme 230, 240-42 

Lyophyllum 77, 86, 133, 311, 312, 318, 
365, 390, 392 

Lyophyllum of the marshes 391 
palustre 391-93 

Macrocystidia 458 
Macroscopic charac ters 47 
Manina 222 

coralloides 222 
Marasmius 23, 61, 77, 82, 89, 91, 93, 

102, 132-33, 250, 300, 301, 304-06, 
313, 318, 319, 458, 459 

androsaceus 46 
candidus 303, 308-10 
candidus var. setulosus 309 
caryophylleus 303 
cohaerans 90, 302 
delectans 305 
dryophilus 324 
magnisporus 308--{)9 
nigripes 72 
oreades 17, 27, 30, 121, 301, 303-0S 
plicatulus 101, 303, 306-07 
putillus 303, 310-11 
rotula 303, 307-08 
umbilicatus 303, 305-06 

Masked Tricholoma 383 
May mushroom 146 
Meadow mushroom 536 
Melanoleuca 76, 77, 312, 378-80 

equestris 385 
sordida 382 
tricolor 375 

Merulius 198 
aurantiacus 367 
clavatus 190 

Microscopie characters 64 
Microglossum 158, 159 

rufum 131, 157, 158-59, 166 
Mitrophora hybrida 146 

rimosipes 146 
semilibera 146 

Mitrula 158, 161 
elegans 161 
laricina 161 
lutescens 158 
paludosa 161-62 
palustris 131 
phalloïdes 161-2 
pistilaris 158 
rufa 158 

Mock Oysters 124 
Moisture, effect of 20 
Monadelphus illudens 369 
Morchella 130, 144 

angusticeps 145 
conica 145 
crassi pes 145 
deliciosa 145 
esculenta 26, 28, 30, 145-46, 147 
hybrida 145-46 
hybrida rimosipes 146 
Mitra 146 
punctipes 146 
rotunda 145 
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semilibera 26, 145, 146-48 
vulgaris 145 

Morels 145, 148 
Morilla esculenta 145 

semilibera 146 
mosses 8 
Mucidula radicata 320 
Mucronoporus Everhartii 201 
Murrill's Russula 281 
Mushroom and chicken casserole 125 

and chicken in rice ring 125 
and potato soup 126 
and scrambled eggs 124 
and sweetbreads 125 
baked 124 
broiled, camp style 124 
canned 126 
croquettes 125 
food value 122 
growing 129 
how named 108 
ketchup 126 
meat balls with mushroom sauce 126 
omelet 123 
parts and characteristics 45 
poisoning 127 
preparing and cooking 119 
puree 125 
sautéed 123 
scalloped 124 
soup 125 
stewed 123 
stewed with oil 123 
tomatoes stuffed with, 126 
with bacon 125 

Mutinus 232, 234 
caninus 229, 234 

mycelium 10, 12 
Mycena 34, 37, 53, 62, 69, 71 , 73, 77, 

85, 88, 89, 91-93, 103, 133, 209, 287, 
301, 307, 311, 313, 315, 319, 324, 
327, 328, 332, 337, 379, 390, 391, 
458, 552, 558 

alcalina 86 
Atkinsoni 338 
atridisca 338 
atroalboides 207, 329, 331-32 
aurantiaca 335 
bisphaerigera 72, 77 
borealis 91-92 
clavicularis 207 
corticola 301 
galericulata 327, 329, 338-40 
haematopus 72, 81, 84, 329, 332-33 
hemispherica 329, 330 

iodiolens 92, 439 
Kuehneriana 334 
latifolia 91, 92 
lilacifolia 329, 336-38 
maculata 329 
maura 315 
monticola 335 
occiden talis 32g....3o 
palustris 391 
peltata 92 
pura 329, 333-35 
purpureofusca 18 
rugulosiceps 338, 339 
strobilinoides 92, 329, 335-36 
subaquosa 334 
subcaerulea 92, 93 
vulgaris 101 

Mycenella 328 
Mycophagy 118 
mycorrhiza 15, 16 

ectotrophic 15 
endotrophic 15 

Myxacium 479 

Naematoloma 80, 89, 111, 135, 391, 
496, 508, 509, 516-19, 521, 550 

capnoides 509, 511-13 
dispersum 509, 515-16 
elaeodes 514 
fasciculare 28, 30, 32, 338, 509, 513-

15 
sublateritium 27, 90, 111, 508, 5og.... 

11, 514 
tsugaecola 512 
udum 519 

Naucoria 78, 93, 96, 135, 453, 458, 460, 
470, 500, 501, 502, 518 

centuncula 95, 100, 458-59, 460-62 
cidaris 518 
festiva 459 
Kauffmanii 459-60 
lugubris 459 
pellucida 454 

Nearly-mild Lactarius 256 
Nidula 230, 231 

candida 229, 230-31 
Nidularia 231 

candida 230 
Neurophyllum 185 

clavatum 190 
new combination 113, 114 
new name 114 
new species 114 
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Nolanea 446 
coelestina 449 
coelestina var. violacea 449 

nomen nudum 116 
nude name 116 
N yctalis 282 

asterophora 282 
lycoperdoides 282 

Oak-loving Collybia 324 
Octojuga 250, 442 
Odor (of mushrooms) 61 

farinaceous 61 
Omphalia 37, 71, 77, 313, 315, 327, 328, 

365, 453 
campanella 313, 329 
imperialis 356 
inversa 371 
inversa var. f!accida 372 
laccata 394 
lilacifolia 336 
luteicolor 317 
maura 315 

Omphalina 94, 133, 301, 311, 314. 315, 
328 

campanella 313 
hydrogramma 315 
lilacif olia 336 
luteicolor 315, 317-18 
maura 31S--17 
umbellifera 315, 317 

Omphalopsis 313 
campanella 313 

Orange Aleuria 140 
Orange Boletus 213 
Orange Clitocybe 367 
Orange Lactarius 255 
Otidea 139, 141 

aurantia 140 
Otidella fulgens 138 
Oudemansiella 319, 347 

radicata 320 
Oyster Mushroom 344 

Panaeolina foenisecii 568 
Panaeolus 80, 89, 135, 507, 551, 564, 

565 
campanulatus 30, 32, 565-67 
foenisecii 565, 568--70 
retirugis 566 
semiovatus 565, 567--68 
separatus 567 

Panellus 340 
Panther Fungus 410 
Panuciae 551 

Panus 85, 298, 340, 451 
angustatus 342 

paraphyses 83, 85, 86 
parasites, facultative 12 

obligate 12 
Paxillaceae 283 
Pear-shaped Lycoperdon 240 
pellucid, defined 57 
peridium 107 
perithecia, perithecium 10 
Peziza 140 

adusta 142 
aurantia 140 
Craterium 142 
cyanoderma 138 
fulgens 138 

Pezizaceae 137-44, 162 
Pezizales 10 
Pfifferling 194 
Phaeocollybia 458, 459, 461 

Kauffmanii 459 
Phaeolepiota 493 
Phaeomarasmius 458 
Phalloboletus esculentus 145 

Rete 146 
rimosipes 146 

Phallogaster 235 
saccatus 230, 23S--36 

Phallus 233 
caninus 234 
Ravenelii 229, 233-34 

Phellodon 224 
Phlegmacium 472, 473, 478, 479 
Phlogiotis 176 

helvelloides 131, 172, 176-78 
rufa 176 

Pholiota 68, 78, 88, 103, 134, 453, 462, 
468, 470, 478, 489, 493, 500-02 

adiposa 498 
aurea 493 
aurivella 31, 493, 498 
caperata 469 
flammans 495 
Glasiovii 428 
intermedia 497 
Kauffmaniana 495 
lutea 471 
marginella 500 
mutabilis 494, 499 
spectabilis 471 
squarrosa 29, 56, 493, 494-96 
squarroso-adiposa 31, 494, 497-99 
squarrosoides 494, 496-97 
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togularis 494 
ventricosa 471 

Pholiotina 462, 494 
Phycomycetes 9, 10 
Phylloporus 203 
Phyllotopsis 341 
Phyllotus porrigens 343 
Physalacria 178 
Physomitra esculenta 151 

infula 149 
Pileus 99 

appressed fibrillose 56 
atomate 102 
characters 54 
cellular type 102 
defined 45 
depressed 55 
dry 56 
funnel-shaped 55 
homogeneous 99 
umbilicate 55 
umbonate 55 
unpolished 56 

Pilosace olivaespora 534 
Pine Mushroom 352 
Pistillaria 179 
Plectania adusta 142 
pleurocystidia 83, 85, 86, 99 
Pleurodon Auriscalpium 226 
Pleuropus 451 

obesus 451 
orcellus 451 

Pleurotoideae 340 
Pleurotus 46, 85, 89, 120, 132, 133, 250, 

340, 341, 344, 374, 451 
albolanatus 343, 344 
decorus 388 
nidulans 340, 341 
olearius 369 
ostreatus 19, 344, 345 
petaloides 342-43 
petaloides var. spathulatus 342 
porrigens 342, 343-44 
sapidus 27, 29, 31, 72, 340, 342 344-

46 ' 
spathulatus 342 

Plicariella fulgens 138 
Pluteolus 464 

reticulatus 464 
vitellinus 465 

Pluteus 98, 103, 134, 442, 444, 464 
cervinus 97, 443-45 
fiavofuligineus 443, 445-46 
leoninus 445 

salicinus 444 
umbrosus 444 

Poisonous species 
Northeastern and central U.S. 27-28 
Pacifie Coast states 31 
Rocky Mountain states 29-30 

Poison Pie 473 
Polyozoellus 189 

multiplex 188 
Polypilus speciosus 199 

sulphureus 199 
Polyporaceae 46, 89, 106, 170, 197, 202 
polypores 11 
Polyporletus 203 
Polyporus 131, 198, 200 

frondosus 123, 199 
sulphureus 27, 30, 120, 199, 200 

Ponderous Armillaria 352 
pore-fungi 197 
pore-fungi, fleshy 202 
Poria 197 
Porphyrellus 203 
Pratella augusta 547 

campestris 536 
campestris var. sylvicola 539 
echinata 534 
fascicularis 513 
sylvatica 544 

Preface v-vi 
pruinose, defined 50 
Prunulus atridiscus 338 

atroalboides 331 
aurantiacus 335 
foenisecii 568 
galericulatus 338 
gracilis 557 
ligniari us 338 
occidentalis 329 
purus 333 
strobilinoides 335 

Psalliota 117 
augusta 547 
campestris 536 
campestris var. sylvicola 539 
echinatus 534 
meleagris 542 
placomyces 542 
Rodmani 538 
squamosa 528 
subrutilescena 546 
sylvatica 544 
sylvicola 539 

Psathyra 550, 551 
Candolleana 554 
echinata 534 
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f oenisecii 568 
gracilis 558 
hydrophila 556 

Psathyrella 37, 56, 57, 66, 80, 86, 88, 
89, 93, 94, 99, 101, 102, 104, 135, 
442, 469, 507, 517, 521, 550, 551, 
560, 565 

Candolleana 27, 29, 31, 87, 101, 120, 
122, 552, 553, 554-56 

conissans 75 
disseminata 561 
graciloides 559 
gracilis 552, 557-59, 562 
hydrophila 552, 556-57 
impatiens 563 
longistriata 87, 552-54 
minutula 561 
rigidipes var. microspora 79, 87 
sarcocephala 87 
subatrata 552, 559-60 

Pselliophora atramentaria 574 
comata 572 

Pseudobaespora 328 
pseudocystidia 99 
pseudorhiza 51 
Pseudocoprinus 57, 80, 86, 102, 135, 

507, 550, 551, 560, 562 
disseminatus 561-63 
impatiens 561, 563-64 

Pseudomycena 328 
Pseudoplectania 138 

fulgens 138-39 
nigrella 138, 139 

Psilocybe 80, 89, 91, 93, 135, 241, 508, 
516, 520, 521, 550 

atrobrunnea 518, 520-21 
corneipes 518-20 
dichroa 520 
foenisecii 568 
fuscofulva 520 
hydrophila 556 
ochraeceps 515 
physaloides 87 
turficola 520 

Pterula 179 
pubescent, defined 50 
puffballs 11, 46, 132, 170, 228 
Pulveroboletus 203 
Pyropolyporus Everhartii 201 

Radiigera 246 
atrogleba 230, 247-48 

Recipes 123-26 
Reddening Amanita 418 
Resupinatus 341 

rhizomorphs 48 
Rhodopaxillus 378, 384, 450 

nudus 383 
sordidus 382 

Rhodocollybia 319 
Rhodophyllus 99, 117, 134, 382, 384, 

442, 446, 448, 450, 488 
abortivus 451 
coelestinus var. violaceus 448, 449-

50 
lividus 448-49 

ring, defined 48 
Rodman's Agaricus 538 
R ooting Collybia 320 
Rozites 134, 453, 468 

caperata 468-70 
Russula vi, 34, 61 , 66, 71, 77, 89, 103, 

132, 250, 251, 270, 274, 278, 282, 
283, 551 

adusta 276 
amethystina 281 
delica 270, 275 
densifolia 276, 282, 283 
emetica 274 
emetica var. gregaria 275, 279-80 
foet ens 28, 30, 31 , 72, 274, 275, 277-

78, 281 
Murrillii 275, 281-82 
nigricans 274, 275-77 
pulverulenta 274 
sordida 276 
squalida 194, 278 
xerampelina 278, 279 
xerampelina var. elaeodes 275, 278-

79 
Russulaceae 251 
R ussuliopsis laccata 394 
rusts 11, 12, 171 

Saccate Phallogaster 235 
saprophytes 12 
saprophytic fungi 17 
Sarcocephalae 551 
Sarcodon 224 
scales, appressed fibrillose 56 

innate 56 
recurved fibrillose 56 
squarrose 56 
superficial 56 

Scaly Lentinus 298 
Scaly Pholiota 494 
Scaly Stropharia 528 
Schizophyllum 341 
Scleroderma 243, 244 

aurantium 230, 243-45 



Scorned Amanita 408 
Scorteus oreades 303 
Scutellinia adusta 142 
Scypharia Craterium 142 
Scytinotopsis 341 
Seed plants 8 
seta, setae 89 
Shaggy-mane 572 
Shield Lepiota 438 
Shining White Marasmius 308 
" shoe strings " 348 
Simocybe centunculus 460 
Slippery Leotia 159 
Smoky Colored Lactarius 263 
Smooth Lepiota 433 
smuts 11, 171 
Suilellus Frostii 218 
Suillus 203 

sibiricus 220 
Somewhat plicate Marasmius 306 
Sordid Tricholoma 381 
Sparassis 131, 179, 182 

crispa 183 
H erbstii 183 
radicata 183 
spathulata 183 

Sphaeria capitata 168 
herculea 165 
(Cordyceps) militaris 165 
ophioglossoides 169 

Sphaerobolaceae 231 
Sphaerobolus 229, 231 
Sponge-mushroom 145 
spore prints 35 
spores, amyloid 38 

classification 71 
nonamyloid 38 
observation of 65 
pseudo-amyloid 38 
size of 68 
structure of 70 
types of 71 

Steccherinum gelatinosum 172 
sterigma 9 
sterigmata 9 
Stink homs 228 
Stipe 10, 104 

color of 51 
defined 46 
latex of 51 

stomach fungi 46 
Strobilomyces 202, 203 

floccopus 202 
Strobilomyceteae 203 
stroma 10 

INDEX 

stromata 10 
Stropharia 80, 89, 102, 135, 493, 507, 

516, 517, 521, 524, 550 
adnata 529 
ambigua 522-24 
coronilla 28, 30, 522, 526-27 
depilata 524 
distans 528 
fragilis 552 
Hornemannii 522, 524-26 
longistriata 552 
obturata 526 
phaeosperma 526 
semiglobata 522, 529-31 
separata 567 
squamosa 522, 524 
squamosa var. typica 528-29 
stercoraria 529, 530 

study (of mushrooms) 
carpophore 38 
detailed observations 38 
dried specimens 42 
drying specimens 40 
equipment and materials for 36 
handling of dried specimens 42 
labeling 39 
methods 36 
microscopie characters 63 
microscopie details of fruiting body 

81 
order of 37 
photographs 40 
spores 38 
storing of dried specimens 42 

Sweet-bread Mushroom 451 
Sylvan Agaricus 544 
symbiosis 16 
synonyms 114 
synonymy 115 

Tall Lepiota 435 
T aste (of mushrooms) 61 
T ectella 341 
teeth-bearing fungi 11 
Telamonia 479, 486 

punctata 486 
temperature, effect of 20 
T ephrophana palustris 391 
terrestrial fungi 13 
Thelephora pallida 175 

Schweinitzii 175 
Thelephoraceae 46, 89 
Three-Colored Leucopaxillus 375 
Tomentose Gomphidius 284 
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Torrubia M elolanthae 164 
militaris 165 
myrmecophila 167 

Trametes 198 
translucent-striate, defined 57 
Tremella helvelloides 176 
Tremellaceae 170, 171 
Tremellales 171 
Tremellodendron 171, 175 

candidum 175 
pallidum 175 
Schweinitzii 131, 172, 175-76 

Tremellodon 171, 172 
gelatinosum 132, 172-73 

Tremiscus rufus 176 
Trichoglossum 157, 158 

hirsutum 131, 158 
Tricholoma 53, 71, 75, 77, 86, 88, 89, 

93, 94, 99, 134, 287, 288, 292, 312, 
322, 347, 365, 374, 377, 378, 382, 
384, 388-90, 391, 423, 448, 472 

aurantium 351, 352 
calathus 382 
decorum 380, 387, 388-89 
equestre 385 
fiavovirens 380, 385-86 
imbricatum 380-81 
luteomaculosum 86 
Murrillianum 353 
nudum 77 
nudum var. sordidum 382 
personatum 380, 382, 383-85 
platyphylla 387 
ponderosum 353 
pseudoacerbum 375 
rutilans 379, 380, 386-88 
rutilans var. decorum 388 
sejunctum 385 
sordidum 380, 381-83 
subannulatum 351 
terreum 387 
tricolor 375 
vaccinum 30, 381 
vaccinum var. imbricatum 380 
virgatum 380, 389-90 

Tricholomataceae 340 
Tricholomopsis 319, 378, 387, 388 

decora 319, 388 
platyphyllus 322 
ru tilans 319 

truffies, true 168 
Trumpet of death 186 
Tubaria 75, 96, 135, 453, 458 

furfuracea 454, 455 
pellucida 454-55 

tubers 17 
Tylopilus 203 
type, designated 116 
type, nomenclatorial 116 
type species 116 
Typhula 179 
Tyrodon r11pandus 224 

umbo 55 
Unspotted Cystoderma 361 
Uredinales 171 
Urn-fungus 142 
Urnula 141 

craterium 130, 138, 142-43 
Geaster 142 

Ustilaginales 171 

Vaginata 50, 71, 96, 311, 395, 396, 398, 
400, 403, 422 

agglutinata 402 
fulva 396-98 
inaurata 396, 398-99 
plumbea 398, 408 
velosa 396, 399-401 , 405 

V arnished Lac caria 394 
veil, defined 48 

partial 49 
universal 49 

Venenarius calyptratoides 404 
cothurnatus 409 
pantherinoides 410 
rubens 418 
spretus 408 

Violet Cortinarius 481 
Viscidipes 337 
volva, defined 49 
Volvaria 50, 98, 134, 400, 442, 443 

Western Mycena 329 
Woods-loving Mushroom 539 

Xanthochrous Everhartii 201 
Xanthoglossum luteum 158 
Xerocomus 204 

mirabilis 210 
Zelleri 217 

X eromphalina 133, 301, 311, 312, 313, 
315, 328 

campanella 52, 312, 313-14 
Xerula 319 
Xylaria 10, 159 

Y ellow Bolbitius 465 


