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LETTERS OF TRANSMITTAL.

To the Honorable the Board of Geological and Biological
Survey of the State of Michigan:

Gov. Albert E. Sleeper.
Hon. Frank L. Cody.
Hon. Fred L. Keeler.

Gentlemen:—I have the honor to transmit herewith the
manuscript and illustrations of a treatise on the
Agaricaceae of Michigan by Dr. C. H. Kauffman with the
recommendation that it be printed and bound as
Publication 26, Biological Series 5, in two volumes.

Respectfully yours,
R. C. ALLEN,
Lansing, Michigan, February 10, 1918. Director.

Ann Arbor, Michigan,

Sir—I submit herewith a monographic report on the
Agaricaceae of Michigan by Dr. C. H. Kauffman. This
monograph is the result of field and laboratory studies
made by Dr. Kauffman during the past ten years, and its
object is to summarize what is known of the occurrence
and characteristics of the species which have been
found in the State. It should be of service to students
and teachers of botany, to mycologists, and to persons
interested in fungi as food. The report is to be
considered as an addition to the series of monographs
on Michigan plants and animals which the Survey is
having prepared.

Very respectfully,
ALEXANDER G. RUTHVEN,
Chief Naturalist.

R. C. ALLEN, Director,
Michigan Geological and Biological Survey.

PREFACE

This report is the result of a series of surveys initiated in
the summer of 1906. During that season the shore of
Lake Superior was visited at six points: Sault Ste. Marie,
Munising, Marquette, Huron Mountain, Houghton and
Isle Royale at Washington Island. In the summer of
1905 the region around Bay View in Emmet County was
well covered in an independent study and these results
are also incorporated. During 1907, 1908 and 1909, the
flora of Ann Arbor, Jackson, Detroit and neighboring
regions was studied. In 1910, 1911, 1912 and 1913,
portions of the summers were spent at New Richmond,
Allegan County. Brief trips were made to other points in
the State; to Negaunee, Alpena, South Haven, etc, but
due to dryness or to the time of year, comparatively little
material was obtained. At all these places a
considerable area was covered so as to include all
possible habitats.

The purpose of the report is primarily to afford the
people of Michigan a comprehensive account of the
Agaric flora of the State. The extended study necessary

to determine the material soon showed the need of
critical notes for many species. Hence the report has
developed into a manual of considerable size since it
seemed worth while to include a large amount of general
as well as scientific information, such as is widely
scattered in books and journals and is not accessible to
most readers. There resulted a two-fold arrangement of
the commentary under the different species: first, an
effort to simplify the identification of a species through
suggestive comparisons and data of interest not given in
the formal descriptions; second, critical discussions,
from a more purely scientific standpoint, intended for
advanced students and mycologists. Many species,
especially those of small size and for which a
microscope is essential for identification, have been
discussed in the notes solely for the specialist. But
every effort has been made to clarify the descriptions of
the larger mushrooms to the advantage of the beginner.

Elias Magnus Fries.

All descriptions of species not in quotation marks were
drawn from fresh plants collected in most cases by
myself or sent to me immediately after picking. The
reported spore-measurements of all such, except a few
where noted, have been made by me and all errors are
therefore to be laid at my door; the same is true of the
other microscopical details. Outside of the list of species
reported by Longyear, nearly all of which | have
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collected also, few Michigan species which | have not
seen in fresh condition have been included. It seemed
safer not to rely on oral information as to the occurrence
of a particular species. All available literature was used
in the final determinations and the fresh specimens were
compared carefully with the original descriptions of Peck
and with those discussed in the works of Fries and many
other mycologists. Most of the important works were
taken along wherever collecting was done away from
Ann Arbor, and besides this full descriptions and notes
were written on the day on which the specimens were
found. Usually sketches or colored drawing's were also
made of the fresh plants. In many cases photographs
were obtained although this was not always feasible.
The microscope was constantly at hand and spore-
measurements were made on the day of collecting.

The descriptions of many authors are often very
incomplete. Spore-size, presence or absence of
cystidia, odor, taste, width or closeness of gills, and
many other characters are often lacking. An attempt has
been made to complete all descriptions so that the
student may have a means to make full comparisons
between species of a genus. | have found it very
discouraging at times to find the one decisive character
in a description lacking; in such cases it often becomes
necessary to look through many books for the
information wanted. No one can be more fully aware
than | of the pitfalls lurking in such an attempt to emend
the traditional descriptions. It seemed to me, however,
that the errors which may have resulted from a wrong
interpretation of some species were far outweighed by
the information added to the many others. The principal
claim for the descriptions is that they are relatively
complete and accurate for the plants found in Michigan
and that they were drawn from fresh material.

The work on the genus Coprinus has been done by Dr.
L. H. Pennington for which | make grateful
acknowledgment. That this difficult genus has been
properly represented is entirely due to his efforts. Many
of the species were cultivated by him in the laboratory
and are strikingly shown in his photographs. The work
was started while Dr. Pennington was still at the
University of Michigan.

The genus Cortinarius has been included in the form of a
preliminary monograph of the species of the eastern
United States. Experience has shown that it is scarcely
wise at present to refer more than a few to synonomy
because of the large number of species. Hence | have
included the descriptions of those American species
which | have not yet seen, placing them in quotations.
The species found in the State can be easily separated
by the locality given.

Throughout the work on this report | have been indebted
to many individuals for help in identification, for
specimens and for sympathy and encouragement. From
Dr. Charles H. Peck who has so long held out a helping
hand to beginner and specialist alike, | have received
abundant and unstinted help. To Professor Geo. F.
Atkinson | owe the foundation which has made the work

possible. For their many favors | am deeply grateful.
For material and suggestions | am also indebted to Dr.
W. G. Farlow, Dr. K. A. Harper, Dr. C. E. Bessey, Dr. L.
H. Pennington, Dr. L. L. Hubbard, Lars Romell and a
number of others. To Dr. O. E. Fischer and Mrs. T. A.
Cahn of the Detroit Institute of Science | am much
indebted for abundant and excellent specimens, and
especially to Dr. Fischer for the use of some
photographs and for the chapter on Toxicology. Miss
Rose Taylor made many collections at Negaunee.

| also wish to thank here those of my colleagues of the
various departments of the University for their sympathy
and interest and especially those officials who have so
generously supplied the University library with the
necessary books and plates for the special purpose of
furthering this study; and also the staff of the Geological
and Biological Survey, especially Dr. A. G. Ruthven, for
their patience and encouragement during the long drawn
out progress of the work. Grateful recognition is due to
my wife for a helping hand in much of the detail work in
caring for material, assistance in collecting and in the
reading of the manuscript.

The photographs were taken and prepared throughout
by myself except those obtained from Dr. Fischer. An
effort was made to illustrate as many as possible of the
plants not before illustrated. For all other plants full sets
of references will provide the student with the means of
comparison.

Cryptogamic Herbarium, University of Michigan, April 1,
1915.

GENERAL INTRODUCTION

THE STRUCTURE OF AGARICS

An Agaric is a plant which, considered morphologically
and physiologically, is composed of two portions: the
vegetative, called the mycelium; the reproductive, called
the fruit-body or carpophore.

The Mycelium

When a spore, derived from the gills of a fruit-body,
germinates it forms a protuberance on one or more
sides; this elongates into the form of a filament, always
growing at the apex and usually branching abundantly,
so that finally a weft or mass of such becomes visible,
even to the naked eye. The filaments thus formed are
referred to as hyphae, or collectively as mycelium. In
diameter they vary from 3 to 6 thousandths of a
millimetre and singly can be seen only with the
microscope. Cross-partitions are numerous and the
separate divisions are the ultimate units of structure, i.
e., the cells. Such mycelium is widely distributed in the
soil, humus, decaying wood, etc., and once established
is doubtless perennial, so that new supplies from spores
are probably less common than ordinarily supposed. It
absorbs its food directly through the delicate cell-walls
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and the interior of each cell is thoroughly saturated with
water. It appears capable of withstanding considerable
drying, perhaps for long periods, reviving and renewing
its growth after receiving a new supply of moisture. In
some cases the mycelium twines itself into strands
which become dark colored and tough and which are
spoken of as rhizomorphs; or minute tuber-like masses
may be formed, termed sclerotia. These evidently also
serve as a resting stage during dry weather. The
mycelium is usually hyaline under the microscope, but
massed together appears whitish to the eye; it may also
have other colors, green, blue, red, yellow, etc., but
these are not very common. When growing luxuriantly in
artificial beds of manure it becomes the "spawn" of
commercial mushroom growers. Methods are now in
use in laboratories. by which many kinds of spores are
germinated and the mycelium grown in pure cultures; the
"spawn" obtained in this way is called "pure culture
spawn."

The distribution of the mycelium in an undisturbed soll,
as for example, in a park, lawn, fallow field, roadside or
in woods, may be considerable, extending underground
for rods, so that the size of the plant in the vegetative
stage, in a linear sense, is quite large. Under such
permanent conditions, quite a number of species form
"fairy rings" when they fruit. The mycelium is started at
one point and if the soil is favorably homogeneous in
every direction, growth continues radially from the
original point and at the circumference of this patch of
mycelium, where growth activity is greatest, the fruit-
bodies appear each year. In one case a "ring" with a
diameter of 65 feet was observed by MacQuan in Africa,
(Grevillea, 1880-1881.) The appearance of the fruit-
bodies of some species "in troops” is usually due to the
fact that only one arc of the circle is left. In the forest,
obstacles are too numerous so that the "ring" does not
remain perfect and the fruit-bodies appear scattered
promiscously. Observations made in a clean forest in
Europe for a period of ten years showed that the "ring" of
some forest species traveled radially for several rods but
the periphery at length became obscure. The mycelium
of many species doubtless is more affected by
irregularities in the food supply and hence grows in an
uneqgual manner, or produces such few fruit-bodies that
the radial growth does not show. Doubtless also where
there are scores of different kinds growing in a small
area they intertwine or interfere with each other. During
continued wet weather the compressed masses of fallen
leaves in frondose woods are often found to harbor
patches or sheets of mycelium of many species, which
are easily observed by removing the top layers of leaves
and which are a forerunner of a good crop of fruit-bodies
if the humidity is maintained. Curious sheets of
mycelium, of the appearance of sheets of paper, are
sometimes found between planks or other piled up
lumber, but these usually belong to the Polypore group
of fungi.

The Fruit Body

The fruit-body, or carpophore, is the portion popularly
referred to as the mushroom, but it must be remembered
that it is only a temporary product of the plant as a
whole, just as is the apple of the tree which bears it. Itis
usually composed of the pileus or cap, lamellae or gills,
and a stipe or stem; in the genera Amanita, Amanitopsis
and Volvaria there is present in addition a universal veil
which breaks away and forms a volva on the stem. In
Amanita, Lepiota, Armillaria, Pholiota, Cortinarius,
Stropharia, Chamaeota and slightly in a few other
genera, there is found a partial veil, which on breaking
away may form an anmtius in some of these. For details
see the introduction to these genera. The essential
parts are the gills and pileus and these are present in
every species described in this book; the stem, however,
is also usually present and such a fruit-body is a typical
Agaric. The tissue of the fruit-body is primarily an
aggregation of hyphae, and hence merely an extension
of the, mycelium, compacted to form a specialized
structure. When a portion of the pileus is cut radially, or
of the stem longitudinally, and magnified with the
microscope, it is seen that these are merely masses of
parallel or interwoven hyphae composed of cells, very
similar to those of the mycelium. Some of itis
specialized to be sure, as is the cuticle of the pileus or
stem; sometimes portions are gelatinous, others
hardened or encrusted, but this is more evident in the
mature plant. The tiny beginnings of the mushroom are
composed of much the same kind of hyphae throughout.

The Pileus

The pileus is essential in that it bears the gills. There
are only a few known species in which the gills radiate
out from the top of the stem minus any cap, and these
constitute the rare genus Montagnites, none of which are
known in our state. The principal parts of the pileus are
the surface layer, the margin, and the flesh or trama.

For the many variations of the structure and form of
these it is necessary to consult the glossary. (See also
Fig. 1.) The trama may however, be briefly considered:
in the young, fresh or actively developing fruit-body the
hyphae of the trama are usually compact and appear like
actual filaments, but as it approaches maturity the
hyphae varies. In some, e. g., Coprini, the cells of the
hyphae quickly loosen from each other and become
rounded, and the whole pileus, if not quickly dried by the
wind, collapses. Others are less evanescent and in
these the tramal hyphae, although loosened
considerably, support the pileus for some days. Many of
the larger forms, e. g., Tricholomas, retain their compact
form for a long time, and in tough species like Lentinus
the hyphae of the trama appear to retain their close-lying
position unchanged. The trama of the Lactariae is
unique and is described under that group. Many of the
smaller Agarics like Mycenas and Galeras have
comparatively few layers of hyphae, often of very large
cells.
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Figure 1.—Structure of Agarics: (1) Gills free; (2) Gills adnate;
(3) Gills decurrent; (4) Gills adnexed; (5) Gills seceding; (6)
Gills emarginated and uncinate; (7) Pileus convex; (8) Pileus
conical; (9) Pileus campanulate.

The Gills

Underneath the pileus the gills are attached in the form
of knife-blades collectively called the hymenophore.
Gravity appears to be responsible for their position on
the lower side. Rarely one finds an outgrowth of an
abnormal character on the top of the pileus, sometimes
in the form of a second mushroom of the same kind with
or without a stem, sometimes with the gills growing
upward from a small area of the main cap. The latter
case has never been satisfactorily explained. The gills
are of course attached all along their thicker edge to the
pileus. They may be attached to the stem at their inner
end, also called the posterior end or base; or they may
be free, i. e., not reaching the stem or at least not
attached. The manner of attachment is shown in Fig. 1,
1-6, as adnexed, adnate or decurrent. These are
important characters for the separation of genera. In
some cases all the gills extend from the margin of the
pileus to the stem, in many, however, they are dimidiate
or with very short gills at the margin of the pileus. The
spacing of the gills is quite important, but considerable
variation occurs in the same species; only relative terms
seem usable: crowded, close, sub-distant and distant.
The same may be said of their width.

It is very important to understand their structure. Here a
microscope is necessary. A section cut tangentially
across the pileus and gills will show a good view of the

appearance of the trama, etc., of each lamella. The
interior is again composed of hyphae and in such a
section they lie either parallel, converging along the
median axis, diverging, or interwoven irregularly. In all
cases this is the gill-trama and is bordered by the
hymenium.

The Hymenium (See Fig. 2, 1.)

The border which extends over the whole surface on
both sides of the gills is the hymenium. While the
hyphae may lie in a general way parallel to the axis of
our section, the large club-shaped cells which form the
border extend outward at right angles to this axis and
form a sort of nap like that of a Brussel's carpet. These
large cells are the basidia, (singular, basidium), and at
its apex, as seen in the figure, each basidium bears
typically four spores; rarely it may develop only two
spores or even three. Each spore is attached by a
minute stalk called the sterigma, (plural, sterigmata).
The basidia are in turn continuations of the hyphal
filaments which compose the trama of the gills. Often
there is a slight specialization of the hyphae just inside
the hymenial layer termed the subhymenium.

The hymenium may include, along with the basidia, cells
of other shapes or functions; the cystidia (singular,
cystidium), (see Fig. 3, 40-44) are elongated, cells
fusiform, lanceolate or have various shapes according to
the species, and project at maturity above the basidia.
Their function apparently is to aid in the exudation of
water from the plants. (F. Knoll, Jahrb. Vol. 50, p. 453.)
The presence or absence of cystidia is much used to
identify certain species. The observations must be
carefully made, however, since they quickly collapse at
maturity in some cases, and in others do not elongate
until full maturity of the mushroom. They occur more or
less scattered over the surface of the gills and are often
tipped with oxalate of lime crystals. Also, they may
occur on the edge of the gills and give this a minutely
flocculose or fimbriate appearance. More frequently the
edge is provided with elongated sterile cells of various
shapes which produce the same effect as cystidia. In
this work these are the only "sterile cells" referred to in
the descriptions.

The spores vary in size, shape, color, structure of
surface, etc., and are fully discussed under each group.
(See Fig. 3, 1-34))

The stem, volva and annulus are also described under
each genus possessing them.

HABITAT AND GROWTH CONDITIONS OF
THE AGARICS

The Agarics, like all fungi, are either saprophytic or
parasitic. They are dependent on organic matter for a
large part of their food; this is due to the absence of
chlorophyll which makes them incapable of
manufacturing carbon-compounds from the air. As
saprophytes they occur on a great variety of substrata;
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soil, humus, dung, wood, fallen leaves, bank, straw,
dead animal remains, decaying fungi and forest debris of
all sorts. They can even be cultivated in the laboratory
on gelatine and agar with proper addition of sugars, etc.
As parasites they are found on living trees or shrubs,
rarely on herbs. They are often attached to the rootlets
of trees and shrubs on which they cause formation of
mycrohiza; some consider this relation a parasitic one.

Figure 2.—Structure of Agarics: (1) Vesicular trama of a
section through a gill of a Russula, showing also the
hymenium, basidia, and a cystidium (adapted from Fayod); (2)
Parallel gill-trama-diagramatic; (3) Interwoven gill-trama
diagrammatic; (4) Divergent gill-trama diagrammatic; (5)
Section of Amanita, showing volva, annulus and scales on the
pileus.

The fleshy fungi are most abundant in woods and forests
and hence are largely dependent upon the character of
the forest. When the woods are cleaned or the forest cut
down, there is often quite a change in the flora of such a
place after a few years. In addition to the proper food
supply for their growth, moisture and temperature are
the two most important factors for the rapid development
of the fungi. The fruit-bodies of mushrooms contain a
very high proportion of water, varying between 70 and
95 per cent according to species, weather conditions,
age of plant, etc. The mycelium is also composed of
much water which fills the vacuoles not occupied by the
protoplasm. In spite of this fact, a far greater number of
species occur in the upland forest than in wet swamps or
marshes. It appears as if either some unfavorable soil

content of a poisonous nature or too great an abundance
of water prevents the mycelium of many species from
growing in low wet places or at least prevents them from
fruiting. Only certain kinds grow in marsh soil; although
where there is an abundance of brush, logs or debris
which can be used for support the moist surroundings
are very favorable to forms which prefer such substrata.
The largest number of species are found in forest
hillsides, ravines, etc., where there is a clay sub-soil or
where the forest floor is covered with sufficient humus,
dead leaves, thick moss or other debris to hold the
moisture. With the moisture content neither too large
nor too small in such situations and where severe drying
out is prevented, it would appear that the mycelium can
vegetate luxuriantly, and after rains, especially long
continued rains, the fruit-bodies or "mushrooms” form
abundantly.

The temperature must also be favorable for each
species. Warm or "muggy" weather, continued for
several weeks with accompanying rains, usually causes
the woods and fields to bring forth a good crop of
mushrooms during July and August. Later, in
September and October, an entirely different group of
species appears, often in relatively cool weather; and
some species often appear after the first frosts, always
provided that the soil has been previously moist enough
for the mycelium to vegetate sufficiently. Romell
(Hymen of Lapland), reports that Agarics were abundant
near the tree-line, and even in the region along the tree
limit right up to the line of perpetual snow. This would
indicate that for some species temperature is not so
important as moisture, although growers of mushrooms
in artificial beds in cellars, etc., find the temperature a
very critical factor.

It must be remembered that time is also an element.
After a drought it may take several weeks of steady rains
before the fruit-bodies appear above ground. Rotten
wood and logs retain the moisture and a single rain is
often sufficient to induce growth. A single heavy rain or
even a number of scattered showers, if too far apart; are
not sufficient to produce a crop outdoors. The exact
combination of temperature, time and moisture
necessary is hard to calculate with certainty even after
much experience. The mycelium must be sufficiently
well developed before it has enough energy to produce
fruit-bodies and this development is often slow for
reasons not clear to the collector. Every field student of
mushrooms knows that there are "good" collecting
grounds and poor collecting places. The conditions
mentioned above are probably responsible in large part
and yet very similar fields or woods may be exceedingly
unlike in the number and abundance of forms which are
found in them. Just why this is so is not understood.

The species which grow on living trees are many. The
most prominent are here given:

Armillaria mellea. (On roots of living trees.)

Armillaria corticatus. (Hickory, maple.)

Collybia velutipes. (Willow, birch, oak, alder, elm,
poplar, etc.)
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Pholiota adiposa. (Maple, oak, ash, etc.)

Pholiota albocrenulata. (Maple, birch and hemlock.)

Pholiota destruens. (Yellow birch, willow.)

Pholiota spectabilis. (Birch, oak, etc.)

Pholiota squarrusoides. (Maple, birch, beech.)

Pholiota squarrosa. (Birch, beech, willow, poplar,
alder, etc., in Europe.)

Pleurotus applicatus. (Maple, poplar, birch, etc.)

Pleurotus atrocuerulius. (Mountain ash, sorbus, etc.)

Pleurotus ostreatus. (Willow, birch, basswood,
beech, oak, walnut, locust, etc.)

Pleurotus sapidus. (Similar to ostreatus.)

Pleurotus subareolatus. (Maple, basswood.)

Pleurotus ulmarius. (Maple, elm, basswood, hickory,
etc.)

Volvaria bombycina. (Maple, beech, elm, horse-
chestnut, etc.)

These species are probably all capable of some degree
of parasitism, i. e., can affect living tissue. Direct
evidence as to the extent of this power in each species
is hard to get. The spores probably effect an entrance at
a wound, the plant first growing on the dead tissue at the
wound, then pushing through the heartwood which
becomes rotten as a result and finally affecting the sap
wood and cambium and so injuring the vitality of the
tree. Even if not killed by the fungus, the decayed
interior is a source of mechanical weakness and the tree
is eventually blown down by storms.

The rotting of cut or structural timber by the mycelium of
some Agarics is perhaps equally important. Bridge
timbers, railroad ties and even house timbers may be
attacked. Pholiota aeruginosa is perhaps a much
greater enemy of railroad ties than the rare occurrence
of its fruit-body would indicate. Lentinus lepideus has
long been known as a destructive agent to all sorts of
timber. Firewood left in the woods in moist situations,
even if piled up, may be attacked by a great variety of
the smaller Agarics. There can be no doubt that fungi of
all sorts, including Agarics, are extensive agents of
decay and are much more effective than bacteria in
bringing about the disintegration of dead vegetable
matter and thus returning it to the soil; it is only in the
later stages of decay that the bacteria play the greater
role.

Agarics may show a decided preference for a certain
substratum, e. g., kind of wood, kind of dung, kind of
leaves, etc., on which they grow. Some are sharply
limited to coniferous wood and are never found on wood
of broad-leaved trees. Others seem to thrive well on a
great variety of substrata. A few are parasitic on other
mushrooms. (See Nyctalis.) The field mushroom
Psalliota arvensis and the common mushroom Psalliota
campestris are scarcely ever found in the woods, just as
Cortinarius armillatus is never found in the field. Some
consider that the soil is here the controlling factor. It
must be remembered, however, that it is decaying
vegetable food, which is the foundation of the
subsistence of the mushroom, and the presence of
barnyard manure or the fact that sheep have pastured in

a field is after all more effective than the mineral content.
This question is not yet settled and French mycologists
lay quite a little stress on the mineral content of the soill,
insisting that calcareous soil and clay soil are the homes
of different species. With regard to Michigan species,
the data are not sufficiently clear.
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Figure 3.—Types of spores drawn to scale: (1) Russula
decolorans; (2) Lactarius nigricans; (3) Lactarius tortilis; (4)
Inocybe galliardi; (5) Coprinus sp.; (6) Amanita porphyria; (7)
Trichloma laterarium; (8) Amanita peckianium; (9) Lepiota
procera; (10) Lepiota naucina; (11) Tricholoma equestre; (12)
Tricholoma nobile; (13) Cantherellus clavatus; (14)
Hygrophorus subborealis; (15) Marasmius sicus; (16) Inocybe
infelix; (17) Inocybe caesariata; (18) Inocybe decipientoides;
(19) Inocybe leptophylla; (20) Inocybe calospora; (21)
Clitopilus prunulus; (22) Gomphidius maculatus; (23) Coprinus
atramentarius; (24) Coprinus boudieri; (25) Hypholoma
rugocephalum; (26) Coprinus sterquillinus; (27) Hypholoma
hydrophilum; (28) Psalliota arvensis; (29) Cropidotus
putrigenus; (30) Pluteolus coprophilus; (31) Pholiota flammans;
(32) Plueteus cervinus; (33) Entoloma clypeatum; (34)
Entoloma cuspicatum; (35) Noleana dystales; (36) Cortinarius
annulatus; (37) Cortinarius atkinsonianus; (38) type of
reticulated spore; (39) Heliomyces nigripes; (40-44) Cystidia;
(45-46) Basidia.

THE DISTRIBUTION OF AGARICS IN
MICHIGAN
Any attempt to give a definite account at the present

time of the distribution of species in the state is fraught
with difficulties. Many localities have not been visited,
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and only a prolonged study of a locality reveals an
approximation of the species occurring there. The very
fascination of the search for fungi consists in their
sporadic appearance. T he species appearing one
season may be absent the next. Some species fruit
apparently only at long intervals; others only under
special weather conditions.
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Figure 4.—Map of Michigan showing centers of principal
collecting areas.

The principal points in the state around which sufficient
collecting has been done to be of any use in such a
summary are shown on the accompanying map. By far
the largest part of the material of this report has been
collected by myself, assisted at Ann Arbor by some of
my students. Entire seasons have been spent at Ann
Arbor, New Richmond, Bay View and along the shore of
Lake Superior and the flora of these regions is now
partly known. The activity of members of the Detroit
Mycological Club has resulted in a good survey of the
region around Detroit. Between the years 1896-1903,
Longyear and his co-workers studied the flora of East
Lansing, and also obtained material from Greenville,
Chatham and other points. A few species have been
received from isolated points but usually such are
common and of wide distribution. The main central
portion of the Southern Peninsula north of latitude 43°
has not been touched; and from the iron-bearing regions
of the northern Peninsula there are no records. Isle
Royale was visited in a dry season and there were few
important finds. Houghton. Marquette, Munising and
Sault Ste. Marie were the centers of one season's
extensive collecting and we have a fair idea of their
summer flora; concerning the many autumn species
which assuredly grow in the coniferous regions of the
northern half of the state, we have little information, as

most students and collectors must return to their school
duties before October.

The principal species of field and lawn seem to be
equally distributed throughout the state; here may be
mentioned Psalliota campestris and Psalliota arvensis,
Marasmius oreades, Psilocybe foenesicii, Lepiota
naucina and the Coprini. It appears that Lapiota
Morgani begins to disappear in the latitude of Lansing;
that Amanita caesarea scarcely enters our southern
border. The species which grow only on distinctly sandy
soil are apparently distributed throughout the sandy
regions of the state although in many cases the records
are not complete; for example, Amanita russuloides and
Amanita spreta have been found only at New Richmond
whereas Russula delica is abundant in sand under
copses and groves all along the Great Lakes, but less
abundant in the interior of the state. Many species
doubtless prefer a clay soil and are distributed
accordingly. By far the larger number of species are,
however, dependent for their distribution on the
character of the forest. This is most sharply illustrated
by the difference between the flora of the coniferous
regions north of latitude 44° and along the eastern and
western border of the state where conifers have "existed
in the past, and of the hardwood forests and woodlots of
the southern portion. The genus Cortinarius is
composed of seven large subgenera. Of these, the
subgenera Bulbopodium and Phlegmacium have a large
number of representatives in the hardwood region, but
are poorly represented in the north; on the other hand,
the subgenera Telamonia and Hydrocybe occur in large
guantities in the coniferous regions. Whatever factors,
therefore, influence distribution of conifers doubtless
affect also the distribution of certain Agarics. It is much
to be regretted that we have so little data concerning the
original mushroom flora of the 15,000 square miles of
the central portion of the Southern Peninsula once
covered by white pine forests. The nearest approach to
original conditions, recorded in this report, was found by
the exploration of the white pine lands around New
Richmond. None of the virgin pine forest is left at this
place, but second growth groves still yield characteristic
fungus forms. Many of the sand plains at New
Richmond remain uncultivated and are covered with
scrub oak; here, however, the pine flora is no longer in
evidence except as isolated species. Alternating with
the sand plains are clay lands originally covered by
hemlock and hardwoods. In the ravines bordering the
river bottoms, there are still remnants of these forests
and these yield a flora which is comparable with that of
Bay View, Marquette, and wherever such forests exist.
The flora of the tamarack bogs seems to be very similar
throughout the state. In the tamarack bogs around Ann
Arbor, we find the same species which are found in the
northern bogs.

It is still an open question to what extent the formation of
mycohiza may influence the distribution. If certain
species can thrive only within reach of the roots of the
beech tree for example, then those species are to be
looked for only in beech woods. Evidence, however, is
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at hand to show that some species can form mycorhiza
on a number of hosts. Every collector has experienced
the feeling that many species growing on the ground in
the woods are always to be looked for in the
neighborhood of certain tree species. Perhaps
collectors exaggerate this impression but in any case the
subject needs clearing up. With regard to species found
regularly occurring on wood, there is no doubt that they
follow more or less the distribution of their specific
substrata. In some cases, to be sure, a species may
have a wide selection of material on wrhich it can grow,
and hence its distribution is not limited in such a manner.
The species which have a parasitic tendency, like
Pleurotus ulmarius, must have their distribution
controlled to a large extent by the presence of the foster
plant, although no Agaric which requires a living host at
all times seems to be known with certainty.

COLLECTING AND PRESERVING AGARICS

For the Table

A basket, clean white tissue paper cut a foot square, a
large pocket knife, a knowledge of mushrooms,
favorable weather and the right place—these are the
essentials. Of these the possession of accurate
information is most important, since ignorance may
mean sickness or death. If inexperienced and
dependent on others for guidance, proceed cautiously
and do not become over-confident. Collect first in
meadows, pastures and open grounds away from
thickets and woods. Always take every part of a
mushroom of which you wish to make a study. As soon
as you have advanced sufficiently to be able to
recognize different kinds always wrap up the species
separately. If you are learning how to identify by means
of this book, it will be well to run down and compare the
description after every collecting trip so as to become
versed in the meaning of terms and also as a check on
the correctness of your own or others' opinions.

Avoid the genus Amanita. Also at the first avoid
anything that appears to belong to the genera Entoloma,
Tricholoma, Hebeloma and Inocybe. Avoid all which are
no longer fresh and firm, or which have small burrows
due to grubs. Avoid the large, colored forms until you
are well advanced in the subject. All except Amanitas
may be tasted without swallowing with entire safety;
avoid all that have a powerful peppery or hauseous
taste. Dr. Peck states that he has always found those
with a taste of fresh meal (farinaceus) to be edible.
Avoid the green-gilled Lepiota. Avoid those with a milky
juice until you know a great deal about them.

Try the large white forms which grow on tree-trunks,
Pleurotus ostreatus, sapidus and ulmarius. Try the
meadow, field and street mushrooms: Psalliota
campestris, arvensis and rodmani. Try the inky caps,
Coprinus micaceus, atramentarius and comatus. From
the woods, always after a thorough study, try Russula
virescens, Hygrophorus russula, Tricholoma personatum

and nudum. Hygrophorus sordidus and Tricholoma
resplendens are two white mushrooms of excellent
flavor, but beware of mixing them with the white
Amanita. If you live among evergreen woods try
Cortinarius violaceus, if in southern Michigan Cortinarius
michiganensis. After a start is made, others, one at a
time, should be thoroughly studied until finally every trip
will yield a meal.

My advice to all beginners and amateurs is: Collect and
study the deadly Amanitas first. | have found many
people who had known and eaten a few kinds for a long
time, who were entirely ignorant of any Amanita; such
people are always in danger in spite of and often
because of their self-confidence. Fatal poisoning does
not infrequently occur to just such people.

The specimens should in all cases be carefully gone
over again before cooking. An excess supply can be
kept on ice for a day only. Samples from the basket can
be laid overnight with gills down on white paper aud
covered, so that the spore print may be used next day to
check any error before cooking.

For the Herbarium

The fleshy Agarics may be placed in alcohol but if the
container is much handled the specimen soon becomes
mushy or crushed; if, however, it is carefully mounted
and fastened on a glass plate and immersed in a
stationary glass jar it may retain its shape a long time.
The alcohol will dissolve the color and extract it. The
best way to make a herbarium of these plants is to dry
them on a square piece of wire-netting suspended over
a kerosene or other flame. In this way the mushroom
gradually dries without cooking or scorching. The color
may or may not change and this fact itself is useful to
distinguish between species. The dried specimens are
very fragile and should be transferred for a day to a
moist atmosphere where they will absorb moisture
enough to become pliant. They can then be
straightened or gently flattened but should not be
pressed. Placed in a box with a proper label and a
handful of naphthalene or moth balls they will last
indefinitely. If beetles attack them they must be
fumigated in a closed box with carbon-bisulphide; but if
the naphthalene is constantly kept with the specimen the
beetles seldom find their way thither. The use of boxes
of varying size is much to be preferred to the method of
pressing and mounting on sheets practiced by the older
herbarium men. In either case, if specimens are very
valuable beetles can be kept away with greater certainty
by Peck's method of the use of strychnine. This is
dissolved in warm water and sufficient alcohol added to
enable one to spread the mixture easily.

sulphate of strychnia oo 00 oo a Ly om,
Warm Wilir oo i e i G oz,
8 T abaout 2 oz,

Notes for the herbarium. Specimens dried and prepared
as above are of little value unless they were correctly
identified when fresh by a mycologist, or, in case they
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remain unidentified, they be accompanied by full notes
of the characters in the fresh condition. The taking of
good notes is in itself a sign of a trained mycologist. But
amateurs can, by care and patience, sufficiently describe
a plant so that the specialist can identify it. It is
advisable that they follow an outline, of which many have
been published. The better way is to write a formal
description, but if this is too difficult for the amateur the
following outline may be used:

(If you wish the best attention from the specialist, do this
part well. See glossary.)

LOCALITY.
DATE.
FINDER.
WEATHER.

HABITAT: ground, leaves, humus, woods, open
grove, field, lawn, wood (kind), tree (kind), moss,
dung (kind), etc.

HABIT: solitary, gregarious, csespitose,
subcsespitose, scattered, etc.

ODOR: arinaceous, pungent, nauseous,
amygdaline, nitrous, earthy, mild or slight, etc.

TASTE: bitter, acrid, peppery, farinaceous,
agreeable, mild or slight, etc.

PILEUS: size. Shape when young; conical,
eampanulate, acorn-shaped, cylindrical, convex,
etc.

Shape when expanded: plane, convex, obtuse,
umbonate, umbilicate, depressed, etc.

Surface: viscid, dry, hygrophanous, moist, glabrous,
silky, fibrillose, virgate, floccose, tomentose, scaly
(kind of scales as: loose, innate, erect, squarrose,
pointed, fibrillose, large, superficial, appressed,
etc.), even, rough, wrinkled, rugose, striate,
furrowed, etc.

Margin: (when young), incurved, straight, inrolled,
glabrous (when older), regular, irregular, wavy,
tomentose, hairy, striate, rimose, etc.

Color: (when fresh and moist) (after lying a while).
Important.

GILLS: attachment: adnate, adnexed, decurrent,
uncinate, free, remote.

Width, relative to thickness of pileus, relative to
species you know, or in millimeters.

Shape, linear, equal width throughout, ventricose,
attenuated in front or behind, broadest in front,
etc.

Spacing, (relative; crowded, close, subdistant,
distinct, few.

Texture, waxy, deliquescent, dissolving, dry, arid,
fleshy.

Variations, forked, crisped, veined, intervenose,
anastomosing, dimidiate.

Edge, acute, obtuse and thick, serrate, eroded,
entire, finibriate, flocculose, wavy, etc.

COLOR: very important to give the color of the gills
in the young plant, (e. g., Cortinarius, etc.), also
when mature, after bruising or touching.

STEM: size, length, thickness above and below.

Shape, cylindrical, tapering up or down, bulb (clavate,
rounded, rnarginate, or abruptly depressed, large
or small), flexuous, straight, equal, ventricose,
rooting.

Texture, fleshy, cartilaginous, tough, flaccid, brittle,
flexible, fragile, spongy, fibrous, rigid, etc.

Interior, hollow, tubular, cavernous, stuffed by pith,
solid, spongy, etc.

Surface, (see Pileus.)

Color, difference at base and apex, within and
without after handling, etc.

FLESH OF PILEUS: consistency: rigid, compact,
spongy, soft, brittle, etc.

Color: when moist, under cuticle.

Juice: taste and color, abundance, changing after
exposure to air.

MYCELIUM: color, abundance.

UNIVERSAL VEIL in young specimens, method of
rupturing.

VOLVA: size, texture, color, present, absent.
PARTIAL VEIL: in young specimens.

ANNULUS: texture, color, present, absent,
fugacious, persistent, ample, slight, etc.

SPORES: color of spore print, drawing of spores,
size.

CYSTIDIA: shape, abundance, present, absent.

SKETCH: a good sketch or diagram of plant or its
parts.

REMARKS.

PHOTOGRAPHING AGARICS

Use a basket to collect for this purpose. It is well to have
tin boxes, e. g., cocoa boxes, so that each specimen can
be kept unharmed, wrapped separately in tissue paper
and placed upright in the box. Amanitas especially
become deformed or lose some of their surface tissue if
not properly protected. The specimens can be set
upright on decapitated pins in a row as in the
photographs in this report. Natural size photographs are
by far the best since comparisons are then easily made.
For identification purposes such photographs are much
more useful than those taken in the natural surroundings
and reduced in size; the latter may be good pictures but
are rarely helpful. Every part and every character used
in a description that can be shown in a photograph ought
to be brought out; to this end the specimens must be
properly arranged and the details emphasized. Besides
its value in this respect the photographing of Agarics
yields much pleasure and entertainment.
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THE CULTIVATION OF MUSHROOMS

The history of this business and the methods in use,
whether on a commercial scale or for home use, have
been so often described that the reader is referred to
those works. The best and most complete account is to
be found in Bulletin No. 85, Bureau of Plant Industry, U.
S. Dept. of Agriculture, entitled: The Principles of
Mushroom Growing and Mushroom Spawn Making, by
Dr. B. M. Duggar. For other papers see Bibliography,
part (d), and the mushroom books of Atkinson, Hard,
Mcllvaine, etc.

THE CLASSIFICATION OF AGARICS

The plant kingdom consists of two large groups; the
seed-bearing plants or Phanerogam's and the spore-
forming plants or Cryptogams. The latter are sometimes
referred to as "the lower plants” although they include
also the large, tree-like ferns. The Cryptogams include
the green plants like the Algae, Mosses and Ferns; they
also include an enormous number of plants which do not
possess the ordinary green color and these are the
FUNGI. In the following outline of the fungi the grouping
is given in a scientific manner, since this, is the only
arrangement sufficiently accurate. For the terms which
are strange to the beginner, reference must be made to
the glossary. Consistent perseverance and the use of
elementary books on botany are the only self-helps that
can be advised when one is first plunged into the
subject. The best way to begin the study is by the help
of a teacher or of a companion who is already somewhat
informed and is enthusiastic enough to help others.
Mycological clubs are of great value in this respect. This
work treats only of a single one of the many families of
Fungi, and for others the student is referred to the books
dealing with the other groups,

The Keys

The arrangement of the species of each genus in the
form of keys or synopses is entirely artificial and
arbitrary; hence these keys are merely guide-boards to
point the student in the right direction by the use of
selected characteristics of each species. A specimen is
not to be considered identified when it is "run down" in
the key, but the name so obtained should be referred to
in the text and the description of the plant carefully
applied to the specimen in hand. Such keys cannot be
constructed so as to be perfect since plants of this class
are quite variable and one often finds specimens not at
all typical and hence they do not fit into the key at the
right place. An amateur should use the glossary
constantly at first until the meanings of the terms
become fixed. Many of these keys were tried out for
years on fresh plants and continually revised and it is
hoped they will seldom mislead very far. The keys are
mostly dichotomous; starting on the left, the plant must
agree, for example with either (a) or (aa). This leads to
(b) and (bb) or to the name of the plant. Sometimes the

letters are tripled, etc., as (aaa), (aaaa). In that case
there are three or more possibilities to choose from.

Arrangement of Species in the Text

The student will find, besides the keys, another means of
identification. This is an arrangement in the text, by
which the species which are the most closely related are
grouped side by side. This is called a "natural
classification" and is supposed to represent a relation
according to the laws of evolution. Authorities differ on
many points involved in such an arrangement, and
hence it was necessary to follow, according to my best
judgment, the order which appeared to be at the present
time most acceptable. Our knowledge of many species
is still too imperfect to expect any final arrangement.
Furthermore, the number of species of such a small area
of the world's surface as Michigan, is not representative
of a like arrangement if applied to all the species of
Agarics the world over. In view of this fact it seemed
useless to try to be entirely consistent throughout the
work. The genera are therefore subdivided in the way
best adapted for each, although a general uniformity is
approximated. The genera may be divided into
subgenera and sections, and sometimes the sections
are subdivided. In this way the most closely allied
species are usually found together under the last
subdivision.

Nomenclature

The rules of the International Botanical Congress held at
Brussels in 1910, have been used (see Authorities and
Abbreviations). Synonyms have been purposely omitted
except in so far as they are mentioned in the
commentaries. The study of synonymies is apt to
become a "wild goose chase" and often offers nothing of
importance for those who wish to become acquainted
with the living plants; it is well adapted for those who
prefer to make their mycological studies in the herbarium
and library. There is little doubt that in the course of
time, some of our American plants which were supposed
to be different and were given names, will be found to be
synonyms of European species. But there is no need of
passing judgment on such till the evidence is all in.
Undue haste in considering species identical has often
brought about more error than existed in the first place.
The field mycologist is constantly finding species which
he had given up as hopeless synonyms, and much
collecting will make a mycologist cautious. A keen
observer, like Dr. Peck, will often be quite certain of the
distinctness of two species but fails in the description.to
make the distinction clear or strong enough to others. In
such a case herbarium material may not show the facts
and only the finding of fresh plants can settle the
guestion.

The making of new species in haste is equally
unfortunate. In the preparation of this work, scores of
unidentified species accumulated, and many still remain
unidentified. In many cases, however, the repeated
finding of the same thing, often in better condition,
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perhaps with the necessary young stage, and further
and better study on each occasion, resulted finally in its
determination. Except in a few genera where | had
made more extensive collections and a more exhaustive
study, for example in Russula and Cortinarius, | felt it
unwise to describe as new more than a few striking
species. In spite of the accumulation of synonyms and
the great possibility that more American species will end
as synonyms, | believe that there are still quite a few
Agarics in the United States which are unnamed. But it
is hoped that such an expression of my view will not
cause every amateur to give names to those he is
unable to identify. In the recent German work of Ricken
(Die Blatterpilze) over 1500 species of Agarics are given
for Germany, Austria and Switzerland alone, and very
few new species are included. This is a good example
of conservatism with reference to the making of new
species.

Credit has been given to Fries wherever possible in the
use of names of European species, even where the
species is reported under Agaricus in the Sy sterna
Mycologia. In certain genera only, where sufficient
critical work has been done, e. g., Inocybe, has this
procedure been varied. If inconsistencies occur it is
because the methods of mycologists past and present
have been inconsistent. Outside of possible errors each
case has been treated with regard to the Brussels Rules
on the one hand and the latest facts obtainable on the
other. An attempt is made under many of the species to
present as much material as possible for the further
study of the species.

AN OUTLINE OF THE FUNGI

1. Mycelium lacking. Bocteria.
M ypoetos .
Chytrids.
I Myeelium forising the vegetative pot of the plant. IT.
LI, Mypeeliom non-geptate, (@ e, without crosswalls),
Phyeomyeetos,
Il Mycelivm septate, {i. e, composad of mawy cells), IIL
ITI. Eperes not berne on a differentiated bymeninm, noet in asci
nor on basidia. Fungi Tmperfacti,
ITI. SBpores usnally borne on a differentiated bhymeninm, IV,
IV, Bperes borne in asel, nsnally eight in an ascos.
Ageomgieefes,
IV. =pores borne on basidia, nsnally four on a basidiam .
Bosidiomgpeelea,

i1y Basidia not forming a hymenium; spores borne om a l[one-
celled hasidinm arising from resting-spores; parasites

Banuls and Rista,

i1} DBasidia arranged so ag o form a ymeniom. ..o ... 12}

(2] Hymesium pot in a special froitbedy but developed divectly

from the vegetative hyphae in the host, Ewobasidii.

121 Hymeninm on or within a special froithedy. ... ... ... (3]

i3 Hymenium concealed within the froit-body 1ill spores are ma-

ture.  (See 10th Bep. Mich, Acad. of Bel, po &)

finsteromyeetes,

130 Hymemom exposed ... ... (W pacnengectes, ) (4)

{4)  Basidia forked or divided into four cella; plants nenally geli-

tinong, horny when dry. Tremellnlcs,

(4) Bagsidia clavate or subeylindrieal. Agaricales.

Key to the Families of Agaricales

111 Hymenophore® not diferentiated ; basidia scattered on a logse

subiculum of hyphae. Iy pochiacens,

11} Hymenophore even, not forming special branches, tubes, gills,

ate, Thalephoraceas.

(1) Hymenophore in the form of wrinkles, warts, spines or tooth-
like plates, usnally on the under side of froit-hody,

Hypdnaceae,

1) Hymeuophore in the form of erect branches or an erect, siuple,
¢lub. Clavarioceas.
i1j Hymenophore in the ferm of tnbes or retieulations, usually
on the lower side of the fruit-body. Polyporaceae.
{11 Hymenophore in the form of knife-blades {gills) ; mostly fleshy
planis. Agericaceae,

*The term “hymenophore” is here used to designate that part of the
fruit-body which bears the hymenium, e. g., gills, tubes, spines, etc.

KEY TO THE GENERA OF THE
AGARICACAEA OF MICHIGAN

{a) Spores mostly white in mass (ochraceous-coloved in

some species of Bussola and Tactarbosy. ..o (1)
(np  Bpores echraceous, cinnamon or rosty-yellow in mass. ... (21}
{a} Bpores fesh-color to roseate or salmon-color in mass. ... (32)
(2} Spores porplebronn in mass Lo oo os ceeaan (0
() Bpores black in mass ... e i e e (43)

White-Spored Agarics

1. Gills of waxy eonsistency ; Hygrophorie.
1. Gills not truly waxy ..o ive i i {2}
2, Fruitbody, soft and feshy, deeavimg, . ... ..ooooioiiaioe (31
2 Frolthody toughish, corky or woody ; thin plants shrivel

ol drving, revive when maoistenad (... ool (13]
A, Gills thick on edge ... iies i iiiiiiiiiiaieaa LE]
A Glls thin .. e e e (5}

4. Gills deenrrent and forked dichotomonsly: Cantherellis,
d. Gills mot decurrent; plants parasitic on other mushrooms :

Nyetalis,

A Trama of froit-body of two lkinds of tissue, i ¢, of globmlar
and filamentons eells; spores globose, echinnlate, . ... {6)
O, Trama filamentons throoghent ... ... ... ... ... (7
fi.  With milky joice: Lactariis,
. Not with milky jnice: Russula,
7. Btem eceentric, lateral or wanting : Pleuratus,
T Brem central ... vauiriarraaiirai e irsaiiansraans (8]
e | {99
BooFills adnexed ..o e (1)
0. Velva and aonulus present Ampraite,
4 Volva only present : Amanitopais,
o Annulus only present : Legiata,
1. With annulus anly : Awrmdllario,
10, Neither annulus nor volva present ...........c.00c00ne {11}

Publication 26, Biological Series 5 -- Preface-Hypholoma — Page 14 of 110



11,

1.
12

12,

1,
1
14.

14,

16,
15,

16.
16,

1T.
17,
18
18.
1
10,
20,
20,

St fleshy or fibrous, sometlmes ouler rind sobear

HIAgInous o.ee i i e (12}
Hrem cartilaginous, westly threnghour ... ... .. 00.0on. (13}
(Gillg decurrent or broadly adnate, not sinuate at stem:

Cliteoybe,

Gills at length sinuate or emarginate on stem; mostly
large plonts on the geound : Fricholoma.
Gills decurrent, pileus umbilicate: D plealia,
Gills not deCUPTEIT . ovver e e s eranrrmarmarnnasrnnr (14
Proit-body small; pileus thin, tending to remain woex-
panded aud bell.shaped : Mycens.
Fruit-body small, mediom or large; pilens usmally ex-
panded when mature, somewhat fleshy; Coliybic.
Froit-body usually small, toughish, thin, not woedy...... (16
PFroit-bedy lavger; stem central, eccentrie lateral or want-
- (17)
Trama of pilens gelatinons: Helinmices,
Trama fleshy-membranous; pilens usually small, wDot

woody : Muraginins.
Plant woody or corky: (Lenzites).
Plant fleshy-leathery . ...ovvieiianinrnanrassrraseasoas (18]
Gills of the usaal Kind ....0cnienimranrnnasreassasins (18}
Gills longitudinally grooved or split on edge ... ... .. coea (20
Ealge of gills servadetorn : Lenbinuws,
Edge of gills entire: Panus,
Ealge of gills spliv lengilwise : Hehizophyiem,
Edge of gills obtusze, crizped: Traipia,

Ochre-Spored Agarics

21.

I8,

20,
0,

3l

&0

a1,

31,

Gills easily separable from the frama of the pilens; margin
of pilens invelnte: Paxillies.
Gills not separnting easily from the pilens.............. (22
Trama of pileus vesicnloge; spores globose and echinnlate.
{Hee Russule and Laotarius.)
Trama more or less flamenfons ..ooeeivvoniomarrrassaas (2
Toner veil cobweb-like (cortinate) : gills at length dusted
dark cinnamon or sty terrestriol ; Clortinariug.

Inner veil membranons, fibrons or floccose . ooaue-vnaun (24
Annulug presents Pholiote,
Annulos Jaeking —.ooooiiiiiii i PR |
Stem lnferal or wanling: Crepidotus.
B cemtral oL i e i e eaan 1245
Btem fleshy or feshy-fibrons ... o . 0 il 127
Stem cartilaginows or fragile oo oo i, {24k}
Gills at lengeh yellow, vellow-rusty, ete.; lignicolous :
Ilanemaila,
Gills alutacens to sordid brown ; terrestrial,, . ... .. ... ... (25
Pilens fibrillose, silky or innately sealy: spores often
angular; eystidia often present Luoeybe,
Pllews more or less vischd when moist, smooth : Hebelona,
Gills decurrent: FRTENTS
Gills ot decurmemt .o e e i e e ee st {80}
Pilens eonvex or plane, margin ot first incurved @ stem
rather ghort: Natwtenaivia,
Pileus bellshaped or conical; stem slender, , ... 0., ... (&)
Plens subviscid or viscid; planr very fragile:
Folbitins and Plufeolus,
Pilens not vizeid: alera,

Pink-Spored Agarics

a2, Brem lateral or lacking; on wouml Cliarelipaes,
820 Blem ceniral ... i i e e i eaa e (B3]
&k Volva present only: Volvaria.
g Annulus present only: Cheamaeofa,
42 Wolva and anonoles lacking ... ... ... ... {84}
34, Gills free: Mluteus,
. Gills adpexed, adnate or decurrent ..o eL L (B8]
25, Btem fleshy or fleshv-fibrons ... ... ... ... . inaans {30
45, Btem cartilaginous, slender ........ ... .. .. el [37)

36, Gills at length sinuate: Euntalonin,
26, Gills decorrent or broodly adonate ; Clitarilics,
Ot Gills deswrrent; pileas gmbiliente: Eecilin.
BT, Gills not decurTent ... ee e e e e {38)
38, Pileus convex, margin at fivst incurved ; Lepionin,
a5, Pilens bellshaped te conieal, mavgin at first steaight s Nolenea.

Purple-Brown-Spored Agarics

a0 Annulus present; veil distimet o...oooiiiiiieiiea 40
2, Awnnulos and volva lacking ... oo o (41
4y, Gille frec: Peallinte.
A, GElle artached to siem : Htropharia.

41, Veil present, remaining attached to margin of pileas,
rarely forming an annulus H oy phalonia,

41, Yeil, if at first present, quickly evanescent or none at all;
slender-stemmed ... ooo il b iheaienaaaaas (42
2, Muargin of pilees at fivst steaight ; hygrophanows: Prathyra,

43, Margin of pileus at first incurved ; gills adnexed to adoate-
sululecureent @ Peilocybe.

Black-Spored Agarics

43, Gills delingoeseing into a black mass when matore:  Coprinus,
4% @ills not delingueseing . A - =)
44, Bpores elongate mslmrm g‘ﬂh uleururmut sofb-waxy ;
pilens viscid: Gomipidis.
44, Bpore: globose to elliptical ........... . L AE )
43, Pilens with srriate or salcate m:lrgiu fmglle P.!ﬂ.fﬂ.ﬂ:l ellir,
43, Pilenas not sirviate, rather fleshy, exceeding the gills; gills
variegated-lotted by the spores: Panoeoius,

CANTHERELLEAE

Fruit-body fleshy or submembranous. Stem central or
lateral. Gills thick, obtuse on edge, fold-like or ridge-
form, usually forked, narrow. Veil none.

By the inclusion of Trogia and several tropical or
subtropical genera, the group is extended by some
authors to include sessile and reviving or arid plants. As
limited above the group approaches the Thelepharaceae
on the one side, the genera Clitocybe and Hygrophorus
on the other. The genus Dictyolus Quel. belongs here,
but no species have been found within the state. Itis
characterized by plants having a lateral stem arising
from the larger mosses, and by vein-like, forked gills. D.
retirugus is probably a native of the state. The group
includes Cantherellus, Dictyolus and Nyctalis.

Nyctalis Fr.

(From the Greek, nyx, night, referring to the black color
of the host-mushroom.)

White-spored; chlamydo-spores abundant; gills thick,
distinct, obtuse on edge; stem central; parasitic on other
Agarics; veil none.
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Fleshy, putrescent, not large-sized mushrooms,
developing on the pileus and stem of the fruit-bodies of
Russula, Lactarius, Cantherellus, etc., after the latter
have become well developed or are partially decayed.
The gills and basidiospores in our species are often
dwarfed or entirely undeveloped. The propagation of the
plant is. instead, dependent on the presence of
secondary spores which are formed in abundance over
large parts of the surface of the plants. These spores
are elliptical, brownish, long-spiny, 12-18 micr. in
diameter. They are formed from the loosened hyphae of
the surface of the pileus, etc., which break up into chains
of spores, and because of this method of formation, are
called chlamydospores.

1. Nyctalis asterophora Fr.

Epicrisis, 1836-38.

Illustrations: Cooke, lll., PI. 1132, B.

Gillet, Champignons de France, No. 49.7.

Michael, Fuhrer f. Pilzfreunde, Vol. 1l, No. 81 (as N.
lycoperdioides).

Ricken, Blatterpilze, PI. 2, Fig. 6.

Murrill, Mycologia, Vol. 6, Pl. 129.

Hard, Mushrooms, p. 204, Fig. 162.

Plate | of this Report.

PILEUS 1-2 cm. broad, at first subglobose then
hemispherical, whitish, floccose, at length dingy
brownish and pulverulent. FLESH pallid, moist, rather
thick. GILLS adnate, distant, rather narrow-and thick;
obtuse, sometimes forked, whitish or dingy, frequently
not developed. STEM 2-3 cm. long, 3-8 mm. thick,
relatively stout, stuffed then hollow, pruinose or silky,
whitish then brownish, often curved. SPORES often
lacking by reason of the undeveloped hymenium,
elliptical, smooth, 6 x4 micr., white.
CHLAMYDOSPORES on surface of pileus, etc.,
abundant, brownish, spiny, 12-18 micr., globose. ODOR
and TASTE farinaceous.

Parasitic: on Russula nigricans, Bay View. August-
September. Infrequent or local.

An interesting case of a parasitic mushroom; it has an
entirely different structure from that of the host
mushroom on which it grows. For other instances of
parasitic mushrooms see Stropharia epimyces, Volvaria
Loveana, Boletus parasiticus, etc.

Cantherellus Fr.

(From the Greek kantharos, a vase or cup, referring to
the shape of the mature pileus.)

Spore-mass white or yellowish-tinged; Gills forked, fold-
like or almost ridge-form (except C. aurantiacus), obtuse
on edge; stem central, confluent with the pileus; veil
none.

Fleshy, putrescent, terrestrial mushrooms, with a more
or less turbinate, or vase-shaped pileus, in some species
almost membranous, on whose outer side the reduced
gills run down the stem in the form of fold-like, thick
ridges or elevations, sometimes markedly dichotomously

forked, sometimes almost entire. They approach
Craterellus, a genus of the Thelephoraceae, whose
hymenial surface is merely wrinkled and not gill-like.
The fleshy species are much sought after for the table,
and all of them are edible. Fries, in Epicrisis, included
species whose stems are lateral or lacking; these have
been segregated under other genera.

The PILEUS may be dull yellow, orange, red, cinereous
or lilac-tinged. Sometimes it is deeply infundibuliform, as
in the mature C. floccosus, or it may remain obtuse as in
C. cinnabarinus. In the ashy or ashy-brown species the
FLESH is thin and almost mem-branaceus and these
approach species of Craterellus; in the others the flesh is
thick. The GILLS afford the best means of recognizing
the genus. In C. aurantiacus, however, the gills are thin,
and, except for their marked dichotomous character, this
species might be placed in the genus Clitocybe. The
STEM is moderately stout in most species. In the fleshy
forms it is solid, while in the cinereous-colored, thinner
species it tends to become hollow, and in C.
infundibuliformis the pileus is perforated so as to form an
open tube down through the stem. The SPORES are
usually elliptical or elongated, smooth, mostly white or
whitish, but in some species tinged with yellow or
ochraceous in mass. The BASIDIA are unusually
elongated and approach those of Hygrophorus in this
respect; they are said to be sometimes six or eight-
spored. The ODOR and TASTE of our species is mild
and agreeable.

Key to the Species

ind  Plant cionamen-red, fading, medivm =lzge, § O, clunabariogs Schw
fan) Flant not red,
ihi  Pileus and gills some shade of yellow oF orange.
{c)  3Hlls orange, thin, crowded. 8. € ewronbicous Fr
feed  Gills ned erowded, Fidge-Torm.
[y Stem =alid, firm,
(el Plant markedly vaseshaped; pileuns deeply funnel-form,
firm, rufousorapge, 3 foccosxs Bclow.
{eed  Planl  somewhat top-shaped, entirely  chrome-yellow or
flavus. & . cibariuy Fro
(il y  Stem hollow, plleas thin, Tunpel-farm, 6 O ffdndila i

forndz Fr. 7. 0, tuimeforsis Fr.
[hy Pileus and rills not ot yellow.
ded Gille fesh-palor o purpliskdilaceas, ridepsform; stem  solid.
20 clecadicg FP.

feeh  Gills mot feshoolor.
() Pilews infundibuliform, cluereons or brownlsh clnereoas
feh  Pilens perforsted in center, stem hollow. & ©. fnfundi-
[ESE R
fee)l  PMle mat perforalsl; stem stufed or solid. 7. O. fales.
ICERT] Fr.
Qidy  Pilogs obtuse, or depressed; subumbonate, hrownlsh-gray.
B L wwmboretusy Fr.

*Gills in form of thick ridges, rather distant.
2. Cantherellus clavatus Fr. (EDIBLE)
Syst Myc., 1821.

lllustrations: Fries, Sverig. Atl. Svamp, PI. 91.

Michael, Fuhrer f. Pilzfreunde, Vol. I, No. 19 (as
Craterellus).

Bresadola, I, Fungh. Mang. e. vel., PI. 82.

Ricken, Blatterpilze, PI. 1, Fig. 1.

Patouillard, Tab. Analyt., No. 434 (as C.
neurophyllus).

Plate Il of this Report.

PILEUS 3-5 cm. broad, turbinate to truncate-obclavate,
depressed to concave-cyathiform, often irregular and
lobed, narrowed into the stem, at first purplish-flesh
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color, soon greenish-yellow, surface floccose or slightly
scaly. FLESH thick behind, white, compact at first, at
length toughish. GILLS in form of thick, dichotomous,
narrow, but distinct ridges, connected lay cross-ridges,
anastomosing below, long decurrent from the elevated
margin of the pileus, rather distant, flesh-color to pale
purplish umber. STEM expanding into the pileus, solid,
short, rather firm, fleshy, at first incarnate-purplish, then
pallid, below densely white-floccose, 4-8 mm. thick,
usually tapering downward. Whole plant 4-9 cm, tall.
SPORES subcylindrical or narrow elliptcal, 10-12x4-5
micr., smooth, pale ochraceus in mass. ODOR and
TASTE mild.

Gregarious, on the ground in hemlock forests of northern
Michigan. Bay View, Marquette. July-August.
Infrequent.

Well marked by its color and shape. In his later works
Fries referred it to the Thelophoroceae under
Craterellus. lIts thick flesh and the well-marked ridges of
the Cantherellus-type, seem to be sufficient reason to
refer it back to Cantherellus.

3. Cantherellus floccosus Schw. (EDIBLE)
Trans. Amer. Phil. Soc. I, 4, 1832.

lllustrations: Peck, N. Y. State Mus. Mem. 4, PI. 55, Fig.
9-13.
Peck, N. Y. State Mus. Rep. 33, PI. 1, Fig. 18-20.
Hard, Mushrooms, PI. 23, Fig. 160, p. 201, 1908.
White, Conn. State Geol. & Nat. Hist. Surv. Bull., No.
15, PI. 19.

PILEUS 5-10 cm. broad (rarely broader), vase-shaped or
trumpet-shaped, truncate when young, at length deeply
excavate-funnel-form, firm, superficially floccose or
subscaly, yellow at first, at length rufescent to orange,
margin becoming undulate at times. FLESH rather thick,
confluent with the stem, white. GILLS deeply decurrent,
ridge-form, close to subdistant, dichotomously forked,
anastomosing throughout, ochraceus to rufous-
yellowish, sometimes darker. STEM short, whole plant
6-15 cm. high (rarely 20 cm.), 1-2.5 cm. thick, solid,
glabrous, pallid-ochraceus, whitish at base, firm,
sometimes abruptly short-attenuate at base, often deep
in the ground. SPORES elliptical, "12-15x7-7.2 micr.",
smooth, ochraceous in mass. ODOR and TASTE mild
and pleasant.

On the ground in hemlock forests of northern Michigan,
Marquette, Huron Mountains. July-August. Infrequent.

A most striking plant when in full luxuriance, forming a
large vase with considerable capacity to its deep interior.
It occurs gregariously but sometimes several arise at
one place or apparently from the same stem. | have not
seen it in the portion of the state where hemlock and
pine are unknown. Like the preceding, it is scarcely
possible to confuse it with any other species.

4. Cantherellus cibarius Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Fries, Sverig. atl. Svamp., PI. 7.
Cooke, lll., PI. 1103.
Gillet, Champignons de France, No. 88.
Ricken, Blatterpilze, PI. 1, Fig. 2.
Michael, Fuhrer f. Pilzfreunde, Vol. 1, No. 26.
Swanton, Fungi, PI. 15, Fig. 3-5.
Atkinson, Mushrooms, Fig. 123, p. 128, 1900.
Hard, Mushrooms, PI. 22, Fig. 128, p. 199.
Gibson, Edible Toadstools & Mushrooms, PI. 19, p.
175, 1903.
Peck, N. Y. State Mus. Rep. 48, PI. 32.
Plate Il of this Report.

PILEUS 3-8 cm. broad, firm convex then expanded,
soon depressed in center or margin elevated, often
irregular, sometimes top-shaped, infundibuliform or one-
sided, margin thick and at first involute, chrome-yellow or
pale egg yellow, glabrous, not striate. FLESH compact,
thick, white or yellowish toward surface. GILLS long,
decurrent, thick, dichotomously forked or anastomosing,
narrow, rather distant, chrome-yellow, edge blunt.
STEM 3-6 cm. long, stout, 6-12 mm. thick, narrower
downwards, solid, fleshy, glabrous, chrome-yellow to
pale yellow, often tunneled by larvae. SPORES
elliptical, 7-9 x 4-5 micr., smooth, faintly ochraceous-
tinged. “BASIDIA 50-75x7-8 micr., 4-spored, sometimes
5-6 spored.” ODOR and TASTE mild and pleasant.

Gregarious or subcaespitose, often scattered. On the
ground in frondose or conifer forests. Throughout the
state, from the southern border to Isle Royale. July-
September (rarely earlier or later). Frequent only in
certain seasons.

This is the famous "Chantarelle" of Europe, where it is
highly prized, both on account of its flavor and from the
fact that its flesh is free from larvae. In Michigan, and
probably elsewhere in the eastern part of the United
States, the fastidious lovers of mushroom meat are,
alas, not so fortunate as their European brethren.
During many years of collecting, | have rarely found this
mushroom free from larvae and | have a large number of
records. Occasionally, immediately after its rapid
development due to favorable weather, | have found
unattacked specimens. The color is often much paler
yellow than that mentioned above and a white form is
sometimes found. It is not easily confused with C.
aurantiacus, which has thin and crowded gills and
different shades of yellow.
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5. Cantherellus cinnabarinus Schw. (EDIBLE)
Trans. Amer. Phil. Soc. Il, 4, 1832.

lllustrations: Peck, N. Y. State Mus. Mem. 4, PI. 55, Fig.
1-8.
Murrill, Mycologia, Vol. 5, Pl. 92, Fig. 3.
Hard, Mushrooms, Fig. 161, p. 202, 1908.
Plate Il of this Report.

PILEUS 1.5-3 cm. broad (rarely up to 7 cm.), firm,
convex and obtuse or expanded-depressed, often
irregular, glabrous, cinnabar-red, often faded, entirely
faded in dried specimens. FLESH rather thin, whitish or
tinged reddish toward surface. GILLS long-decurrent,
dichotomously forked, rather distant, narrow and ridge-
form, intervenose, cinnabar-red, yellowish or pinkish.
STEM 2-4 cm. long, 4-6 mm. thick, solid or
subcavernous, terete or compressed at apex, equal or
tapering downward, tough-fleshy, glabrous, even,
cinnabar-red or paler. SPORES oblong-elliptical, 8-10 x
4-5.5 micr., smooth, white or faintly pink in mass.
BASIDIA long and narrow, 4-spored. ODOR and TASTE
mild.

Gregarious, on the ground in open frondose woods or on
bare soil along woodroads. Ann Arbor, Detroit, New
Richmond, at least throughout the Southern Peninsula.
July-October. Frequent.

Easily known by its color and size. When fresh the color
is cinnabar-red but after exposure to wind and sun the
color may be lost. Often the stem is diluted and
compressed toward the apex, in which case it is found to
be somewhat hollow. Typically the stem is solid. Some
think C. friesii Quel. is the same, but that species is said
to have a velvety-flocculose cap, different colors and
probably smaller-spores. Both fade, and the dried
specimens probably look much alike. Our plant seems
to be a distinct American form.

6. Cantherellus infundibuliformis Fr. (EDIBLE)
Epicrisis, 1836-38.

Illustrations: Cooke, Ill., PI. 1109.
Ricken, Blatterpilze, PI. 1, Fig. 4.
Michael, Fuhrer f. Pilzfreunde, Vol. II, No. 41.
White, Conn. State Geol. & Nat. Hist. Surv. Bull. No.
3, PI. 15, op. p. 35.
Peck, N. Y. State Mus. Mem. 4, PI. 56, Fig. 9-16.

PILEUS 2-5 cm. broad, umbilicate to infundibuliform,
margin undulate or lobed, pruinose-flocculose,
glabrescent, cinereus-yellowish to watery-brown, paler
when dry. FLESH thin, concolor. GILLS decurrent,
narrow, ridge-form, dichotomously or irregularly forked,
pruinose, distant, cinereous. STEM 3-9 cm. long, 3-7
mm. thick, slender, equal or subequal, glabrous, hollow,
terete or compressed, yellow. SPORES globose-
elliptical. 9-11x7-9 micr., smooth, pale yellowish in mass.
ODOR and TASTE none.

Gregarious on the ground in wet swampy places,
especially in conifer woods. Marquette, Houghton, New
Richmond. August-October.

Distinguished from all the preceding by its thinner
somewhat pliant pileus and darker colors; it often has a
sooty or ashy shade. The center of the cap is usually
perforated so as to expose the hollow cavity of the stem
from above. Its spores are quite characteristic and set it
off from its near relatives, which Murrill (N. A. Flora, Vol.
9, p. 168) has seen fit to include in this single species.

7. Cantherelius tubaeformis Fr. (EDIBLE)
Syst. Myc., 1821.

Illustrations: Michael, Fuhrer f. Pilzfreunde, Vol. II, No.
41. (?) Cooke, lll., PI. 1108.

PILEUS 2-5 cm. broad, convex and obtuse, at length
depressed and margin irregular and recurved,
sometimes subinfundibuliform, not perforated in center,
brownish-yellow to yellowish ochraceus, silky-
tomentulose, even, scarcely fading. FLESH thin at least
toward margin, whitish-ochraceus. GILLS arcuate-
decurrent, moderately thick, narrow and ridge-form,
dichotomously forked, intervenose, rather distant, not
pruinose, flesh-gray to yellowish-ochraceus, often
slightly deeper in color than pileus and stem. STEM 3-6
cm. long, 3-6 mm. thick (sometimes thicker), fulvous-
yellow to ochraceous, concolor within, terete or
canaliculate, sometimes compressed, subequal, solid or
stuffed at first, sometimes at length hollow, glabrous,
often curved, white at the very base. SPORES broadly
elliptical, 7-9.5x5-6 micr. punctate-granular, pale
creamy-white in mass. BASIDIA 60-65x6-8 micr. long,
slender, attenuate downward. ODOR and TASTE none.

On the ground or debris of frondose woods of southern
Michigan. Ann Arbor and surrounding region. July-
August. Infrequent.

Characterized primarily by its spores and its stuffed
stem. It differs from the preceding also in its rather
constant colors. Most of our plants were entirely
yellowish-ochraceous when fresh and the stem was not
hollow. The thin structure of the cap separates it from
other yellowish species. Its hame is misleading, since in
its near relative, C. infundibuliformis, the tube is
continuous from the stem to the surface of the pileus,
while here the cap is not perforated, and the stem
usually not hollow except in age. My observations agree
with those of Ricken in these respects. Cantherellus
lutescens is a related species, with an orange-yellow
stem, blackish-brown, floccose-scaly cap and orange
gills. Its spores are said to measure 10-12x7-8 micr.
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**Gills approaching the form of those of true Agarics,
close or crowded.

8. Cantherellus umbonatus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Cooke, Ill., Pl. 1106.
Gillet, Champignons de France, No. 94.
Ricken, Blatterpilze, PI. 2, Fig. 1.
Michael, Fuhrer f. Pilzfreunde, Vol. lll, No. 51.
Peck, N. Y. State Mus. Bull. 67, Pl. 84, Fig. 8-21 (as
C. dichotomous Pk.).

PILEUS 2-4 cm. broad, top-shaped, convex to plane and
depressed, brownish-gray to blackish or smoky-gray,
with or without a slight umbo, pruinose or flocculose, dry,
pliant, margin regular or wavy. FLESH thin, white,
becoming reddish with age or some time after picking.
GILLS decurrent, rather narrow, thick, dichotomously
branched, not ridge-form, close, white, then stained
yellowish or reddish, even on edge. STEM 3-8 cm. long,
4-7 mm. thick, equal or attenuated up or down, elastic,
pallid or pale gray, sometimes smoky above, appressed-
silky, stuffed, soft fleshy-fibrous within. SPORES
narrow, subfusiform-elliptical, 9-11x3-4.5 micr., smooth,
white in mass.

Gregarious, attached to moss, especially Polytrichum,
around peat-bogs or in swampy woods.

Houghton, Ann Arbor, probably in lake districts
throughout the state. July-October. Frequent in fall till
frosts or later.

Distinguished from the preceding two by the more highly
developed gills, the slight umbo and the tendency for the
flesh and gills to assume reddish stains after being
collected. In many cases it is attached directly by its
mycelium to the stems and leaves of living mosses.
There is no doubt that C. dichotomous Pk. is the same
species, since the descriptions of C. umbonatus with
which Peck compared his plant were incomplete, as
Saccardo omitted the fact that the gills are
dichotomously forked.

9. Cantherellus aurantiacus Fr. (EDIBLE)
Syst Myc., 1821.

lllustrations: Fries, Sverig. atl. Svamp, PI. 79.
Cooke, Ill., PI. 1104.
Gillet, Champignons de France, No. 86.
Michael, Fuhrer f. Pilzfreunde, Vol. 1, No. 27.
Ricken, Blatterpilze, PI. 2, Fig. 2.
Atkinson, Mushrooms, PI. 37, Fig. 124-125, p. 129,
1900.
Hard, Mushrooms, Fig. 159, p. 200, 1908.

PILEUS 2-6 cm. broad (rarely 7) pliant, convex-plane,
depressed, at length often concave-subinfundibuliform
with elevated margin, margin at first involute at length
undulate, orange-ochraceus to brownish-orange,
sometimes pale, subtomentose or subsquamulose on
disk, even. FLESH soft, somewhat thick, thin on margin,
pallid or tinged ochraceous. GILLS arcuate-decurrent,

thin, edge blunt, dichotomously forked, crowded, rather
narrow, not ridge-form, bright orange or tinged with
salmon-color. STEM 3-5 cm. long, 4-10 mm. (or more)
thick, spongy, thickened downwards, or sub-equal,
stuffed sometimes hollow, minutely tomentose, pale
orange varying brownish or pallid-yellowish. SPORES
elliptical, 5-7x3-4 micr., smooth, whitish in mass. ODOR
and TASTE mild.

Gregarious, on the ground, much decayed logs or wood,
among debris, in conifer and frondose woods, more
abundant northward. Throughout the state. July-
October. Frequent.

Distinguished from C. cibarius by its thin, crowded gills
and orange colors. A form occurs with pale yellowish-
white cap and stem; this | have seen in Sweden where it
is more common than with us. Fries says a white form
also appears. It is marked poisonous or suspected by in
any European authors, although Peck, Mcllvaine and
others have eaten it without bad results, but the flavor is
said to be poor. It occurs mainly in conifer woods but
also in low frondose woods, perhaps where tamarack
once grew.

MARASMIEAE

Fruit-body reviving in moist weather, becoming shriveled
when dry; fleshy-leathery, tough or toughish, persistent,
normally not putrescent. Stem when present, confluent
with the pileus. Partial veil or universal veil lacking.

The species of this subfamily are well-marked by their
ability to cease growing and to shrivel up in dry weather,
and by their rejuvenescence and further development
when they become wet again. The gills are never corky
or woody and only slightly fleshy, usually arid and
toughish. It is possible, however, to find forms which
approach Collybia, Mycena and Pleurotus and which
represent connecting links between those genera and
Marasmius. The following genera are included: Trogia,
Schizophyllum, Panus, Lentinus, Marasmius, and
Heliomyces.

Trogia Fr.
(After Trog, a Swiss botanist.)

White-spored. Flesh toughish, arid, reviving in wet
weather. Gills arid, fold-like, obtuse. Pileus sessile, or
resupinate-reflexed.

Small, lignicolous, reviving plants, usually attached to
dead branches of frondose trees. Related to
Cantherellus by the plicate, i. e., fold-like qills, but
tougher and reviving, as in Schizophyllum. The genus is
placed under the Canthereleae by some authors but the
persistent, reviving and arid characters ally it equally
close to the Marasmieae. The pileus is either attached
at a more or less eccentric point or resupinate for some
distance and the gills are exposed in moist weather, but
the dried pileus usually infolds on the margin so as to
hide the gills which are mostly irregular or crisped.
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10. Trogia crispa Fr.
Monographia, 1833.

lllustrations: Cooke, Ill., PI. 1114.
Gillet, Champignons de France, No. 708.
Patouillard, Tab. Analyt, No. 14.
Ricken, Blatterpilze, PI. 2, Fig. 5.
Atkinson, Mushrooms, PI. 39, Fig. 131, op. p. 137,
1900.

PILEUS 1-2 cm. broad, tough, sessile, sometimes
couchate or shelving, often resupinate when moist,
sometimes subimbricate, persistent, reviving when
moist, irregularly incurved when dry, surface tinged
reddish-yellow with whitish hairs, becoming tan or buff-
brownish when dry, margin lobed. FLESH thin, fleshy-
membranaceous. GILLS very narrow, irregularly vein-
like, interrupted or entire, often forked, crisped, white or
bluish-grey. SPORES cylindrical, smooth, 3-4 x 1-1.5
micr., white.

Scattered, gregarious, often closely crowded on limbs or
bark of frondose trees, especially beech, birch and
cherry. Throughout the state. Frequent.

When dry the plants roll up irregularly and almost hide
the gills, the white color of which when fresh is rather
sharply contrasted in most cases with the color of the
pileus. It has been placed in the genus Plicatura by
some authors.

11. Trogia alni Pk.
N. Y. State Mus. Rep. 24, 1872 (as Plicatura alni).'

"PILEUS 1.5-2.5 cm. broad, coriaceous, resupinate-
reflexed, generally imbricated, silky-tomentulose,
brownish-tawny, the margin sterile. GILLS narrow,
irregular, interrupted wavy or erispedr angular, white,
becoming inconspicuous on drying.”

"On alder, etc."

This species has not been reported in the state, but is
included for the sake of comparison. Some consider it
identical with Merulius niveus. Fr., but that species is
said to be pure white.

Schizophyllum Fr.

(From the Greek, schizo, to split and phyllon, a leaf,
referring to the split edge of the gills.)

White-spared. Leathery-tough, arid, reviving in wet
weather. Gills split halfway from the edge inwards.
Trama of pileus thin. Veil none.

Only one species is known in our region, but this is very
common. It grows on wood, on dead branches and
trunks of standing trees or more rarely on fallen limbs.
The gills are very characteristic, differing markedly from
those of other genera by being split and the halves
recurved, and the structure of the two layers is continued
upwards almost through the pileus so that a thin pellicle
covers the surface.

12. Schizophyllum commune Fr.
Syst. Myc., 1821.

lllustrations: Cooke, Ill., Pl. 1114 B.
Gillet, Champignons de France, No. 641.
Atkinson, Mushrooms, Fig. 130, p. 136, 1900.
Hard, Mushrooms, Fig. 187, p. 233, 1908.

PILEUS 1-3 cm. broad, thin, tough, pliant, sessile by the
narrowed base, from which it extends in a fan-shaped
manner, often suborbicular and lobed on the incurved
margin, tinged with brownish-gray when moist, whitish
when dry, very hairy or tomentose, reviving. GILLS
radiating from the point of attachment of the pileus,
leathery-tough, split on edge, white or gray, sometimes
with other tints, tomentose, on the inner side of the split.
SPORES minute, cylindrical, 3-4x1-1.5 micr.

Scattered or gregarious on dead branches or trunks of
frondose trees, especially of hickory; also on carpinus,
walnut, elm, maple, sycamore, locust, apple and

probably others. Throughout the state. Very common.

This is a pretty fungus when growing in luxuriance and
can not be easily mistaken for anything else. Some
species of Pleurotus have a similar habit, but are
different in texture and especially in the structure of the
gills.

Panus Fr.

(From the Latin, panus, a tumor. Fries says the name
was used by Pliny for a tree-inhabiting fungus.)

White-spored. Fleshy leathery, reviving, tough,
persistent; the texture fibrous, radiating into the
hymenium. Stem eccentric, lateral or lacking, confluent
with the pileus. Gills at length coriaceous, edge entire.

Not putrescent, but arid and tough as in the genera
Lentinus, Marasmius, etc. They approach Pleurotus and
some species have been described under that genus.
They are wood-inhabiting. P. stipticus has poisonous
properties, the others are harmless.

The PILEUS is eccentric, lateral or at first resupinate;
none of the last section has been distinguished in the
state. The erect forms often have very irregular and
crowded and depressed pilei which are somewhat thick.
Their surface is usually strigose, villose or slightly scaly.
The color is various. The FLESH varies from quite tough
in some species to somewhat fleshy in others; the latter
may become more tough with age so that several
species are easily confused with Pleurotus in the young
stage. It is advisable to compare specimens with both
genera where the texture is in doubt. The GILLS have
an entire edge which distinguishes them from those of
the genus Lentinus which have lacerate, serrate, thin
edges. They become tough with age and are thickish.
Intermediate forms occur, especially among typical
species, so that some authors combine Panus with
Lentinus. In our plants, however, the character of the
edge of the gills is the best means of separation. The
STEM is short, as a rule, sometimes continuous with the
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pileus, so that the pileus is not marginate behind. Itis
usually hairy or scaly. The SPORES vary in shape and
size; they are smooth and white. CYSTIDIA are present
in P. rudis and P. angustatus.

Several of the species are very common, growing on
stumps, decayed branches, etc., in the cities, or on
any.sort of dead timber in the woods and fields. The
harmless species are rather tough for the table, but can
be used, according to Mcllvaine, to flavor soups and
gravies.

The genus is divided into three sections, of which the
following include the species described below:

I. Conchati.
. Stiptici.

Key to the Species

(A1l Pileus sesslle or prolonegail laterally into o stemelike base,
{a) Pllens with s pelotinows layer, whitish of vellowizh. spathalate
to fan-shaped, 16, P, esgesinfes Berk.  (Syn. Plrurotus sfrofosns

Atk )

{and  Pileus willioul s gelatinoge layer.
ihy  Gilks when young eoversid by n fogeeeoons wveil; piloos aboub 1
b, cuphlate, Fufons  Op alder bushes, P agperculafaz H, &
"
ibky Without a cortins.

(e) Flleus hygrophanous, small, pinkish-gray; gills dark fer
ruginous; on willows., 17. P salicinxs Ph.

{cch  Plleus mnot hygrophanous, small, heaped in clusters, pale
brownieh; taste very disagrecable, astringent. 15 P afp-
tleus Fr.

(A&} Fileus with an ecceniric gtem; i e pilens marginate behlnd,
fa} Fleus white or crenmy-white when  fresh, bacoming yellowish
when drying,
{h1 Pileus often very lorge, densely strigose-hairy; whole plant be-
comes dull wellow when dried, 18 P strigosws B & O
{bhby Pileas up Lo 6 om. broad, sarfacs with long, delicate halra,
margin retlieninted. P foeels B & O
{any Pileas reddizh-brown o alutacegus-lan, mediom size, margin at
first inrolled.
(b} Pileus rough with tafted hales, tawny-alutaceonsz, ete,  gllle

erowded and narrow, 13 P, rsudis Fr (8yn. P siripodus
Sihw. )
ibb)  Fileus glabrous or chscurely fibrillose-sealy.
(] I'_ii1II5 erawded amnd Bareow 14, P forpioass var, copchalfas
(R JI..Isli.i]s. closs Lo subdiptant, 14, P, fordiossz Fr,
(Other species have been described by Peck, P.
betulinus on birch, from Newfoundland, with a dimidiate,
grayish-brown pileus; P. nigrifolius from Alabama, with
distant, dark-brown gills. P. dealbatus Berk, was
described from Ohio; it has an umber color throughout,
with the shape of P. angustatus. P. albotomentosus
Cke. & Massee, reported by Mcllvaine, is probably the
same as Pleurotus albolanatus Pk. of this report. P.
dorsalis Bosc. is the same as Claudopus nidulans.)

Section I. Conchati. Stem eccentric; pileus irregular or
conchate.

12a. Panus strigosus B. & C. (EDIBLE)
North American Fungi, No. 99.
lllustration: Plate IV of this Report.

PILEUS large, varying from 10 to 40. cm. broad,
subcentral, strongly eccentric or lateral, marginate
behind, fleshy-fibrous to sub-coriaceous, convex,
subexpanded, reniform, covered with a dense, thick,
strigose-villose nap composed of hairs up to 2 mm. long
in large specimens, creamy-white when fresh, becoming
yellow on drying. FLESH firm, somewhat tough, up to 2
cm. thick, tapering to the very thin margin, yellowish
when fresh, white when dry. GILLS subdecurrent,

broad, close to subdistant, heterophyllous, thick, white,
changing to yellow on drying; edge entire. STEM short
or long, stout, 2-15 cm. long, 2-4 cm. thick, strigose-
villose, eccentric or almost lateral, whitish to yellowish,
sometimes tinged cinereous. SPORES elongated-
oblong, 11-13 x 31/2-41/2 micr., smooth white in mass.
CYSTIDIA none. ODOR stronger in age, rather
agreeable.

(Dried: Strigosity and cuticle are dull golden-yellow,
flesh whitish, gills ferruginous.)

Solitary or caespitose, subimbricate, growing from the
wounds of maple and yellow birch; also on apple trees
and other deciduous trees. Probably throughout the
state; Houghton, New Richmond. August-September.
Infrequent or rare. Edible when young.

This is the largest Panus we have; the pileus is often a
foot and more in diameter and the stein very stout. The
descriptions in the books are very meagre, and no
mention is made of the change of color on drying. The
dried specimens are elegant. lIts flesh is not very tough
and it is easily mistaken for a Pleurotus. The gills are
very broad in large specimens, not truly distant, and are
usually distinct on the stem or anastomose only in an
obscure manner if at all. Some specimens are almost
lateral, growing in a somewhat ascending-subhorizontal
position, but with a marginate pileus; others have a
subcentral stem. This is not Lentinus strigosus Schw., a
species which seems to be synonymous with Panus
rudis. Some consider P. laevis B. & C. to be the same
as P. strigosus.

13. Panus rudis Fr. (EDIBLE)
Epicrisis, 1836-38.

lllustrations: Hard, Mushrooms, Fig. 179, p. 224, 1908.
Hicken, Blatterpilze, PI. 26, Fig. 4.
Patouillard, Tab. Analyt, No. 637.
Plate V of this Report.

PILEUS 2-7 cm. broad, irregular, eccentric or sublateral,
ascending, depressed or vase shaped, sometimes
infundibuliform, cuneate-rounded when young, tough,
villose-velvety or strigose, alutaceous to reddish brown,
margin often lobed, incurved. GILLS narrow, crowded,
decurreiit, pallid or tinged with the color of pileus,
pubescent, edge entire. STEM short, eccentric,
sometimes almost lacking, villose, concolor. SPORES
elliptical-oval, 5-6 x 2-3 micr., smooth, white. TASTE
slightly bitter at times. ODOR none.

Caespitose-crowded. Everywhere in town and country,
on stumps, logs, dead branches, trunks, etc., of frondose
trees. Throughout the state. May to November. Very
common.

This is Lentinus lecomtei of many American notices, not
the true L. lecomtei Schw. which has serrate gills. Our
plant has entire gills. Schweinitz described the true L.
lecomtei from a specimen sent from Georgia by
Lecomte. (See Lloyd, Myc. Notes, Vol. I, p. 60.) Itis
also Lentinus strigosus Schw. to which Peck refers Ms
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specimens. Peck says it was found in one case on a
balsam fir trunk, while ordinarily it is limited to deciduous
trees. Patouillard says the gills of P. rudis are serrate,
which is a rather remarkable statement. It can be used
for flavoring gravies and dries well for winter use, but is
readily attacked by beetles.

14. Panus torulosus Fr. (EDIBLE)

Syst. Myc., 1821. (As Pleurotus torulosus.) Epicrisis,
1836-38.

lllustrations: Hard, Mushrooms, Fig. 180, p. 225, 1908.
Gillet, Champignons de France, No. 511.
Cooke, lll., Plate 1149.

PILEUS 5-10 cm. broad, or broader, fleshy-pliant at first
then tough, from plane to infundibuliform, eccentric or
almost lateral, marginate behind, livid flesh color or
tinged violet or reddish, surface when young and fresh
with a delicate, detersile tomentum, soon glabrous,
sometimes slightly scaly in the center of the cup. even
on the margin, sometimes wavy. FLESH pallid, thickish,
becoming thinner when full-grown. GILLS decurrent,
close to sub-distant, narrow, simple, occasionally forked,
sometimes anastomosing on the stem, pallid to violet
rufescent then alutaceous, edge even. STEM short, 2-3
cm. long, 1-3 cm. thick, stout, solid, tough, eccentric or
lateral, covered with a violaceous or gray tomentum.
SPORES elliptical, 6x3 micr., smooth, white.

Caespitose, on decaying stumps, logs, trunks, etc., of
frondose trees. Ann Arbor. September. Infrequent.

Var. conchatus Fr. Pileus thinner, alutaceous and not
with violet tints; gills closer. On beech log, Bay View.
Infrequent. Becoming quite large, up to 15 cm. broad.

The species of Fries, Panus conchatus, does not seem
to me specifically distinct, as the characters which he
emphasizes occur also in P. torulosus. Specimens of
the latter can be found whose pileus becomes minutely
scaly at length, and whose gills vary forked and
anastomosing, although never markedly so. The
closeness of the gills depends somewhat on the
expansion of the pileus and this varies not a little. Under
certain weather conditions, the violet and reddish tints of
P. torulosus are lacking, and then the plant could be
referred to the other species. The spores of the two
species, if | have interpreted correctly, are exactly alike,
and unless structural differences can be shown it were
better to make P. conchatus a synonym of P. torulosus
as was done by Quelet. (Euchiridion Fungorum.) If
collected in dry weather, they may be confused with
infundibuliform species of Clitocybe.

Section Il. Stiptici. Pileus sessile or prolonged behind
into a stem-like base.

15. Panus stipticus Fr. (PoOISONOUS)

Syst. Mycol., 1821. (As Pleurotus stipticus.) Epicrisis,
1836-38.

lllustrations: Hard, Mushrooms, Fig. 178, p. 222.
Ricken, Blatterpilze, PI. 26, Fig. 3.
Michael, Fuhrer f. Pilzfreunde, Vol. 3, No. 66.
Gillet, Champignons de France, No. 510.

PILEUS 1-3 cm. broad, very tough, pale cinnamon,
fading to whitish, convex, subreniform, depressed and
abruptly narrowed behind, surface breaking up into
minute, furfuraceous scales, even. GILLS thin,
determinate, i. e., abrupt behind, venose-connected,
crowded, cinnamon. STEM lateral, short, distinct below,
solid, often compressed, pruinose, paler than gills.
SPORES minute, narrowly oblong, 4-5 x 2 micr.,
smooth, white. TASTE very astringent. CYSTIDIA none
on sides of gills.

Caespitose. On wood; stumps, logs, trunks, etc.
Throughout the state. May to October. Common.

This little Panus is not edible, because of its toughness
and its very disagreeable taste. It is said to be a violent
purgative. When fresh it is slightly phosphorescent in a
dark room. On the under side it appears to have a very
definite stem, ending abruptly at the gills; above, the
stem is not distinguishable. It revives when moistened,
so that a cluster may be seen in place during the whole
season.

16. Panus angustatus Berk.
Lea's Catalogue of Plants, 1849.

See also Pleurotus stratosus Atk.=syn, Jour. of Mycol.,
Vol. 8, 1902.

PILEUS 2-5 cm. broad, obovate to broadly cuneate,
sessile or prolonged into a stem-like base, convex or
depressed, sordid white to pale tawny, trama composed,
under the microscope, of four layers (a) the surface layer
of erect hyphae which form a minute tomentum; beneath
this (b) a thin, compact layer; (c) a gelatinous layer of
open, slender, distant, palisade threads; (d) a compact,
floecose-interwoven layer, about half the thickness of the
pileus; margin crenate-wavy. FLESH thin, tough, soft.
GILLS converging, very narrow, crowded, white or
yellowish. SPORES minute, spheroid-oval, 3 micr.
diam., smooth, white in mass. CYSTIDIA numerous,
fusoid or lanceolate, 45-60 x 10-14 micr. BASIDIA 4-
spored.

Caespitose, often imbricate, sometimes solitary, on very
rotten wood of birch, hemlock, etc., of northern Michigan.
Bay View, Houghton, Negaunee. July-August.
Infrequent. Probably edible.

This species has much the appearance of Pleurotus
petaloides and Pleurotus albolanatus. When fresh it is
hard to tell whether it ought to be referred to Panus or
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Pleurotus. | have found it only in the region of conifer or
mixed woods.

17. Panus salicinus Pk.
N. Y. State Mus. Rep. 24, 1872.

"PILEUS 8-12 mm. broad, firm, thin, convex, deflexed or
subpendant, hygrophanous, minutely farinaceus-
tomeiitose, pinkish-gray. GILLS moderately broad and
close, converging to an eccentric point, dark ferruginous.
STEM very short, below or obsolete, obliquely attached
to the vertex of the pileus."

"Gregarious. Trunks of dead willows."

This was reported by Longyear in 4th Report Michigan
Academy of Science. | have given Peck's description.

Lentinus Fr.
(From the Latin, lentus, tough.)

White-spored. Fleshy-leathery, tough, reviving,
persistent, often becoming hard when old. Stem
eccentric, lateral or none, confluent with pileus. Gills
concrete with pileus, thin, membranous, edge becoming
serrate or lacerate.

Tough, even somewhat woody in age, lignicolous and
polymorphous. They approach the fleshy Pleuroti on
one side, and the woody Lenzites on the other. From
Panus the thin, lacerate edge of the gills alone
distinguishes them. They are very abundant in the
tropics but there are relatively few species with us.

The PILEUS varies in size, being quite large in L.
lepideus and L. vulpinus, or only about a centimeter
broad in our small forms. It is often scaly spotted, by the
breaking up of the cuticle. The GILLS are thin as
compared with our species of Panus, and become
lacerated-serrate on the edge. Their texture is
homogeneous with the trama of the pileus and not at all
separable from it, as is the case with the section
Paxilloideae of the genus Clitocybe. They are white but
often become dingy and arid with age, and are usually
decurrent or become so at maturity. The STEM is tough,
often hard and woody at the base where it is inserted, i.
e., instititious, on the ligneous substratum. Although
normally eccentric or lateral in our species, it may
become central, especially when growing on top of the
substratum. Some species have adapted themselves to
the debris or humus on the ground, so as to appear
terrestrial. In one section there is often a definite veil, as
in L. lepideus and L. tigrinus but it soon disappears or
only rarely remains on the stem or on the margin of the
young pileus as shreds or fibrils. The SPORES vary in
shape, in our species mostly elongated-oblong or
elliptical. Fries in characterizing the genus (Hymen.
Europ.), as well as Quelet (Enchiridion) and Patouillard
(Les Hymen. d'Europe), say the spores are subglobose.
This is not at all the case with all of our species,
although it may apply to the majority of tropical ones.
Massee (Agaricaceae, Eur. Fung. Flora) records
comparatively few spore-measurements, so that the
statement of the above authors seems remarkable. The

spores are white, smooth and often no longer present in
old specimens. CYSTIDIA are lacking.

This is a troublesome genus because of the fact that the
nature of the context, determines largely its place in the
classification. Hence various species have been
referred here by mycologists only to be later removed to
genera with fleshy or fibrous context. Originally the
genus Panus was included and some authors still
include it. Panus rudis is commonly called Lentinus
Lecomtei, the latter being a species we do not have with
us. Lentinus strigosus Schw. is also Panus rudis.
Collybia lacunosa Pk. is often mistaken for a Lentinus,
and was erroneously referred to L. chrysopeplos B. & C.
in the 8th Rep. Mich. Acad. Sci., p. 34. Others have
referred Omphalia umbellifera var. scabriuscula Pk. to L.
chrysopeplos. (See White's 2nd Rep. on Hymeniales of
Conn., p. 22.) Certain species of Clitocybe, like C.
piceina are often quite tough, but differ in the gills being
discrete from pileus. Again, species of Paxillus might be
confused with this genus. It is well for the amateur to
compare the prominent characters of these different
genera before deciding on a determination. None are
reported poisonous; their toughness yields only to
thorough cooking. They are hardly to be considered
delicacies, but according to Mcllvaine may be used to
flavor soups. The large L. lepideus is often common on
railroad ties and cut timber, and doubtless is an
important agent in the decay of wood thus attacked.

The key will include also such species as may be looked
for in the state. The genus is represented by two
sections:

I. Mesopodes.
Il. Pleuroti.

Key to the Species

{1 Pileus spbeniire; stem distiner.
fa)  Dilens mors or less sealy, . )
{n pilens umblifente, with hlackishhrown senles in the umbilicus;
" aftem deformed with aborted gills, 18 L. Figrisds Fr.
i Pilens convex, or plane and abbuss,
jei  Plless commanly rather large, 515 em. broad
¢di  Gills nonstomosing on the stem; spores 1245 x 66 mier;
pilena largs, at firel glabrons. L. wndercoodii PH
{dd)  Gills not anastamosing.
(el Pilens with spotdike, brownish scales, gllls simuate;
spores 11-1% x 46 mier. 10, L. lepideus Fr.
{eep  Pileus rimoss-scaly: gille not sinuate; spores E-10x4-3
micr, f. apretiee FK,
jeet  Fileus 5 om. oF less in widib.
jdp  Flleus thin, rufousdinged, suleate op margin, 1-2 cm, hroad,
L. siuieofua Berk
{ddy Pilens thick, obeomnie, not seleate; pgills lonpdecurrent,
I., abeonices Pk,
faal  Pilen= glabrous, not large.
{h} Crespitase, rarely solitary; pilens sabinfondibuliform,
{el  Btem furrowed, conflient-casspitoss, 25, L. cochlealis Fr
deei  Btem not furfowed; on the ground. L. emericosa Pl
(kb)) Mot caespitose or rarely ao; pileas plape, or slightly depressed
to umhbilicate.
(¢} Fileus !'I}'RII'IF'l'lD'ﬂﬂ'II%. umh[llmte: atem oeniral or eccentrie
20, Lo nmbdlicatus Pl
{ez)  Fleus not hygrophanauns.
(i}  Pileus reddizh-brown; stem whitish; spores minute, globose,
34 mier. 2 L. microsperma Pl
{dd)  Pilens ochracecus t0 cream-celor; atem shorl.  Dblood-red
tn Teddish; spores oblong. 21, L. harmatopioe Hark,
(AA) Pileus dimidiate, sessile.
(a) Pilens large, G156 cm. broad, imbricate, coarsely bairy and rongh-
ribhed, flesh-color, 24, Loawmlpinige Fr,
{an} Pileus less than 5 .
(b} Tasta pappery; pilons thick, whitish, becoming reddish-brown,
hafry. 25 L. s#ireddinz Fr
ith) Taste pleasant; pileus thin, whitish or yellowish . suevis-
gimite Ph.
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Section I. Mesopodes: Pileus subentire, stem distinct.
*Pileus scaly. Provided when young with a veil.
18. Lentinus tigrinus Fr.

Syst. Myc., 1821. (As Omphalia tigrina.) Epicrisis,
1836-38.

lllustrations: Patouillard, Tab. Analyt, No. 406.
Ricken, Blatterpilze, PI. 26, Fig. 2.
Gillet, Champignons de France, No. 406.
Cooke, lll., Plate 1138 and 1139.
Lyman, G. E. Proc. Boston. Soc. Nat. Hist., Vol. 33,
Plate 23 et al. (lllustrating the abnormal form,
Lentodium squamulosum.)

PILEUS 2-5 cm. broad, fleshy-leathery, at first orbicular,
convex then plane and umbilicate, white but covered,
especially at the center, with blackish-brown, hairy
scales, margin at length wavy and often split. FLESH
white, thin. GILLS decurrent, somewhat narrow, close,
white, edge eroded-serrate. STEM 1-3 cm. long;
slender, tapering downward, solid, minutely scaly,
whitish, white within, often darker at base. At first with a
delicate veil, which may form an evanescent annulus.
SPORES elliptical-oblong, 6-7 x 3-31/2 micr., smooth,
white in mass, often copious.

Gregarious. On dead wood, which is usually hard. Ann
Arbor, New Richmond. September. Infrequent.

The umbilicate, thin, pileus, different scales, and much
shorter spores, distinguish it from L. lepideus. Itis at
first soft, but becomes coriaceous in dry weather.
Ricken gives the spore-length almost twice that of the
American plants.

A monstrous form occurs, which is often more common
than the normal form or may be the only one found. This
was placed by Morgan in a new genus, Lentodium
squamulosum. Prof. Lyman raised this form in the
laboratory from spores and considered it definitely
distinct from L. tigrinus, as indeed his results strongly
indicate. (See reference above to Lyman's paper.)
Peck, however (N. Y. State Mus. Bull. 131), points out
that the monstrosity and L. tigrinus itself appear on the
same log and considers this to show that they are one
and the same. Lyman never obtained the normal form
from his cultures of spores from basidia of Lentodium.

The collection which | made at New Richmond was
observed for several weeks, and all stages were seen on
the same pieces of wood lying on the ground, both the
perfect form with regular gills, and the deformed form.
The latter has the gills obliterated by an over-growth of
mycelium, so that the under side of the pileus presents
an even surface, much as in one form of Nyctalis
asterophora. In the light of Lyman's researches, this
form must be considered as a regular variation of this
mushroom, whose tramal hyphae may produce basidia
and spores without the development of true gills. The
monstrosity often becomes quite hard and woody in dry
weather and is uniqgue among our fungi.

19. Lentinus lepideus Fr. (EDIBLE)

Syst. Myc., 1821. (As Omphalia lepidea.) Epicrisis,
1836-38.

lllustrations: Hard, Mushrooms, Fig. 182, p. 228, 1908.
Marshall, Mushroom Book, p. 56, 1905.
Freeman, Minn. Plant Diseases, Fig. 116, p. 237.
1905.
Cooke, llI., Plate 1140.
Gillet, Champignons de France, No. 405.
Plate VI of this Report.

PILEUS 5-15 cm. or more broad, compact and firm,
toughish, regular or irregular, convex or obtuse, at length
plane, buff to pale ochraceous, variegated with
subconcentric, brownish, adpressed, spot-like scales,
even or sometimes areolate-cracked. FLESH white,
pliant when fresh, hard when dry. GILLS decurrent,
sinuate behind, broad, subdistant behind, close in front,
white, often ferruginous-stained, transversely rivulose or
striate, serrately-eroded, covered when young by a
membranous white VEIL. STEM short, 2-5 cm. or
longer, 1-21/2 cm. thick, stout, solid, hard, pointed at
base, scaly, irregular in cross-section, at first ringed at
apex by the veil. SPORES elongated-oblong, 10-13x4-
51/2 micr., smooth, white. ODOR pleasant, rather faint.

Solitary or somewhat caespitose. On old timbers of
bridges, side walks, railroad ties, fence posts, or on sun-
exposed logs, stumps, etc., in woods, preferably on
wood of conifers, hemlock, pine, tamarack, but also on
oak, etc.

Throughout the state. May-October. Common. Edible
when young.

A species has been segregated from this one by Peck,
who has described a new form with gills which are
decurrent but not sinuate and which has spores 71/2-
10x4-5 micr., under the name Lentinus spretus. It has a
more slender habit, thinner pileus, and smaller scales.
This doubtless occurs also with us. Lentinus lepideus, in
the happy phrase of Mcllvaine, "is a sort of commercial
traveler." It is found everywhere on railway ties, whose
decay it accelerates. Its ability to grow in rather dry
situations makes it a dangerous enemy of exposed
timbers, especially of coniferous wood. Specimens
found on old tamarack logs measured 20 cm. across the
pileus. and had a well developed veil which formed a
membranous ring at the apex.

**Pileus glabrous; veil lacking.
20. Lentinus umbilicatus Pk.
N. Y. State Mus. Rep. 28, 1876.
lllustration: Ibid, Plate I, Fig. 15-19.

PILEUS 1-2 cm. broad, tough, convex, with a deep
umbilicus hygrophanous, water-brown, (moist), fading,
glabrous, even. FLESH thin. GILLS adnate or slightly
decurrent, close, broadest behind, narrower in front,
whitish, edge serrate. STEM 1-21/2 cm. long, 2-3 mm.
thick, equal or tapering upward, glabrous, stuffed or
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hollow, tough, slightly wrinkled or lacunose, central or
eccentric, concolor or paler. SPORES broadly elliptical,
6x3.5-4 micr., smooth, white. ODOR none. TASTE
tardily acrid.

Gregarious. On the ground, among leaves, in mixed
woods of pine, beech, etc. New Richmond. September.
Rare.

This little Lentinus has the habit of a Clitocybe. Our
specimens had a central stem and grew from the
ground. Itis, however, said to grow on wood, where it
has an eccentric stem. Its serrate gills and tough texture
separate it from Clitocybe. Itis close to L. omphalodes
Fr. and may be its American form.

21. Lentinus haematopus Berk.
Grevillea, 1872.

PILEUS 2-5 cm. broad, orbicular or wider than long,
sometimes lobed, umbilicate or depressed, pale or
sordid yellow, glabrous, even. FLESH tough, whitish,
tinged yellow, thin. GILLS decurrent, narrow, subdistant,
white to dull yellowish, edge toothed to nearly entire.
STEM short, 4-6 mm. long, 24 mm. thick, eccentric to
sub-lateral, firm, glabrous blood-red or reddish.
SPORES oblong-elliptical, inequilateral, 7-9x3 micr.,
smooth, white. CYSTIDIA none. ODOR aromatic-
pleasant. TASTE bitterish.

Solitary. On wood. Ishpeming. August. Rare.

The specimen from which most of the above description
was made, was sent to Peck who identified it as this
species. It was first sent to Berkeley from an unknown
locality in North America. Peck reports it twice from New
York. In our plant the pileus is laterally extended on the
short sublateral stem, and the gills and flesh have a
distinct dull yellow tinge. It was found in mixed woods in
the Northern Peninsula.

22. Lentinus microsperma Pk.
Torr. Bot. Club. Bull. 33, 1906.

PILEUS 3-5 cm. broad, thin, convex, obtuse, soft-pliant,
glabrous, even, brownish-tan, darker on disk, margin
spreading. FLESH white, thin. GILLS adnexed-
emarginate, rather narrow, attenuate in front, close,
white, becoming dingy creamy-yellowish, edge lacerate-
cremulate. STEM 3-6 cm. long, 4-10 mm. thick, varying
slender or rather stout, hollow, terete or compressed,
eccentric, sometimes grooved, glabrous, equal, whitish.
SPORES minute, globose, 34.5 micr., smooth, white.
CYSTIDIA none. BASIDIA clavate, about 25 x 5 micr.
TASTE bitterish.

Caespitose. On decayed wood. New Richmond.
September. Rare.

This species was first sent to Peck from Missouri. It
seems to be quite distinct although rare. | have
collected it but once.

23. Lentinus cochleatus Fr. (EDIBLE)

Syst. Myc., 1821. (As Omphalia cochleata.) Epicrisis,
1836-38.

lllustrations: Gillet, Champignons de France, No. 403.
Ricken, Blatterpilze, PI. 26, Fig. 1.
Patouillard, Tab. Analyt., No. 126.
Cooke, lll., Plate 1142.
Hard, Mushrooms, Fig. 183, p. 229, 1908.

PILEUS 2-5 cm. broad, tough, flaccid, irregularly-
compressed or lobed, variable in shape, depressed to
infundibuliform, glabrous, pale reddish ochraceous to
brownish-isabelline. FLESH thin, whitish. GILLS
decurrent, rather broad, close, whitish tinged flesh-color,
edge serrate. STEM 3-7 cm. long, 3-7 mm. thick,
glabrous, central, eccentric or sublateral, confluent at
base, deeply sulcate, solid, variously and irregularly
thickened, concolor. SPORES minute, subglobose, 4-5
micr. diam., smooth, white in mass. ODOR somewhat
aromatic.

Confluent-caespitose, in dense tufts. On stumps,
decaying wood of birch, ash, chestnut, etc., sometimes
on wood buried in the ground, in mixed and frondose
woods. Throughout the state. July to September.
Common locally.

The densely tufted furrowed stems and irregular one-
sided vase-shaped pilei distinguish this at once. Often
tliere are many short undeveloped pilei around the base
of large tufts. The plant is rare in some localities, and in
others it may be very plentiful.

Section Il. Pleuroti. Stem lateral or none. Pileus
dimidiate.

24. Lentinus vulpinus Fr.
Epierisis, 1836.

lllustrations: Atkinson, Mushrooms, Figs. 128, 129, p.
134-5, 1900.
Hard, Mushrooms, Plate 26, Fig. 181, p. 227, 1908.
Fries, Icones, Plate 176.

PILEUS 5-15 cm. broad, sessile, multiple-imbricated,
conchate-reniform, joined at their bases, coarsely hairy
or scrupose, radiately rough ribbed, flesh color to
alutaceous, margin strongly incurved. FLESH rather
thin, tough-fleshy, whitish. GILLS decurrent, broad
toward front, narrowed, to the base of the pileus,
crowded, simple, white or tinged flesh color, edge
coarsely serrate. SPORES sub-globose, 3-4 x 2-3 micr.,
very minute, smooth, white in mass, copiously shed on
the pilei. ODOR and TASTE rather strong, pungent.

Densely connate-imbricate. On decaying logs, stumps
and trunks of various deciduous trees. Ann Arbor,
Detroit, New Richmond, Houghton, Marquette. Records
from July 25-Oct. 19. Infrequent. It reappears on the
same log in successive years. The very rough and
peculiarly colored pileus is not easily mistaken. It grows
in shelving masses of many individuals, almost equalling
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Pleurotus ostreatus in this respect, and is by far the
largest of the dimidiate species of the genus.

25. Lentinus ursinus Fr.—Bres.
Syst. Myc., 1821. (As Pleurotus.))
lllustration: Bresadola, Fung. Trid., Vol. 1, PI. 66.

PILEUS 1-4 cm. broad, sessile, ascending,
subimbricate, subreniform, convex, pale reddish-brown,
varying glabrous to sub-tomen-tose, even, fading.
FLESH thickish, very thin on margin, toughish. GILLS
subdecurrent or radiating from the stem-like base, rather
broad, close, dingy white to whitish-alutaceous, edge
lacerate-dentate. SPORES spheroid, 5.5 x 4 micr.,
almost smooth, white. CYSTIDIA none. ODOR mild.
TASTE none or slightly disagreeable.

On prostrate trunks in woods of beech and hemlock.
New Richmond. September. Infrequent.

Known by the sessile, rufous-brown pileus, which is
somewhat tonientose or at least pruinose behind. Fries
(Monographia) gives the size of the pileus as about 7
cm. broad; our plants agree better with Bresadola's
description, averaging even smaller. Peck (N. Y. State
Bull. 131) reports the larger-sized plant but says the
taste is acrid and the margin of the pileus costate-
corrugate.

Marasmius Fr.
(From the Greek, maraino, to wither or shrivel.)

White-spored. Flesh tough, arid, shriveling in dry
weather, reviving again in wet weather. Stem central,
confluent with the pileus, but of different texture, often
horny. Veil none. Gills arid.

Terrestrial or lignicolous, frequently on midribs or veins
of fallen leaves, on grass, etc. Except in the texture of
the pileus, it is similar and closely related to the genera
Collybia and Mycena, and with the same habit. A few
are highly prized for the table. M. oreades, is one of our
best-flavored mushrooms, especially delicious when
used in gravy or soups. M. scorodonius, because of its
garlic flavor, is used to season various dishes, although
M. alliaceus which has the same odor is mentioned as
not edible. The latter has not been found with us so far.
Several are reported as poisonous, e. ¢g., M. urens and
M. peronatus. It is worth while to become acquainted
with M. oreades, even if one goes no further. The genus
is a large one, comprising over four hundred and fifty
species, of which the larger part occur in the tropics.

The PILEUS is not putrescent, as it is in Collybia and
Mycena, but is composed of a toughish substance which
revives in wet weather and this is a fundamental
character by which this genus along with Panus,
Lentinus and Schizophyllum is to be separated from the
Agarics with a putrescent pileus. The size is similar to
that of the species of Mycena. It is usually soon
expanded as in Collybia and may be depressed or
umbilicate. The two main groups correspond, with
regard to the position of the margin in the young plant, to

Collybia and Mycena respectively, and have the same
name. The GILLS are arid, flexible, almost leathery at
times, often crisped on drying, the edge entire. They are
sometimes joined behind in the form of a collar which
loosens (secedes) from the stem. Often they are almost
free, or, when adnate or adnexed they have a tendency
to secede. Itis often confusing to find that authors use
the term “free" or "becoming free,” when they mean that
the gills become loosened from the stem after they have
been attached. It is better to use the term "secede" and
retain "free" for the usual purpose of indicating that they
never were attached to the stem. In the smaller species
the gills are often few and therefore very distant. The
width is often quite reliable to separate species, although
in some it varies. The STEM is cartilaginous or horny; in
a few, e. g., M. oreades it is merely tough-fibrous or with
a sub-cartilaginous cuticle. The nature and presence or
absence of the villose, tomentose, etc., covering of the
stem is used to distinguish some of the sections. The
mode of attachment to the substratum, whether rooting
or instititious, also helps to separate the subdivisions.
Many of the smaller species have a black stem, and
usually the color of the stein in most species is darker
below and paler or white at the apex. With the exception
of a small number of our species, like C. oreades, C.
urens, C. peronatus and C. subnudus, the stem is hollow
or slightly stuffed at first. In the small species the stem
is almost bristleform and inserted by the attenuated
base. The SPORES are white in mass, hyaline under
the microscope, varying in shape from subspheriod to
lanceolate. The majority have a similarity in form which
is rather striking: round-enlarged at one end and
tapering to a pointed apiculus at the attached end. The
reviving ability of the gills explains the variability in size
which is found at different times in separate plants of the
same species. One must be cautious in taking the
spore-measurements as in some cases it is clear that
the spores continue to grow after the plant is revived by
rains, CYSTIDIA are rarely present. In M. cohoerens
they occur in great abundance in the form of relatively
large brown spicules of the same kind as occur on the
surface of the pileus and stem. In M. delectans they are
colorless. The ODOR is strong and often like garlic as in
M. scorodonius, M. prasiosmus, M. polyphyllus and M.
calopus. In M. foetidus it is very disagreeable, but not of
garlic. The TASTE is acrid or bitter in a few species,
otherwise not important.

The arrangement of species is that of Fries. Until the
development is carefully studied for each species, any
new arrangement is likely to be unsatisfactory. The
genus is divided into two sub-genera: Collybia and
Mycena with the following sections:

I. COLLYBIA
(1) Scortei
(2) Tergini
(3) Calopodes
II. MYCENA

(4) Chordales
(5) Rotulae
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Key to the Species

[A) Stem velvety, tomentose, floceesse, pruincse of minutely pubescent,
at loast downwarda, [Hes (AAL]
in} Gills arcoate-deenrrant; plant glondulae-pabescent, white. 41, M,
resingans P
ftnal Gdlls not decurrent, sometimes aoeinate,
(b} Stem reoting or attached by a foccose or strigose base.
fal Plantz with a strong odor.
()  Oder Hke gariie,
(&) Pilems 55 em. broad; gills very crowded; spores 6.6 x Id
mler, 87, M. poluphaiius Pk
(ee)  Pileus 1-25 cm. broad; gills net crowded; spores 1216 x
34 micr. 36. M, prosiozmne Fr.
{dd} (kar wery disagrecable, not of parlic Pileus umbilicsts,
plichte-piriate. 431 M. foetidne Fr,
(eod  Flants not ill-smeliing,
{d) Taete aceid or bitverish; pilens 25 em. broad, browndshored
to nlutneeas.
(e} Stem clothed everywhers by a whitish or grayish pube
BCOTICE.
(f) Taste bitter: spores 10x45 mier, 28, M. submudus
{Ellis) Pk,
(MM} 'Taste acrid: spores 7T-85 % 128, M. wreas Fr
{er) Htem with yellow strigese hairs towards base; taste
acrid. 27, M. peromatus Fr.
{dd)  Taste not acrid por bliter,
{e} Stem solid; plants growing in rings io grassy places, dall
reddish-brown to duil yellowish. 26 M. orcedes Fr.
(ee]  Siem sluled or hollow,
(f)  Gtem dark bloeod-red withing gills very erowded and oar
row; pileus red-brown. 18 W poricogus Fr.
{f) Stem not with blood-red flesh,
(gd Gille soon reddish-brown from abondant dari-colored
evetidia; stem horny, bay hrown, subvelvety, J6,
M. colidcivns FrE
(gl Gills without brown crstidia,

(k) TPubescence or tomentesity of stem  dark-solorsd,
bm':"n. reddish, tawny or blackish, especially down-
wara.

(i) Pilews subzonate, wmbilicate, tawny-hairy like
the slem. (828 Coffybic somasla.)
(1} Pileus not gonate, glabroas,

{k} Growing oo bark of grape-vines; pileus 2.3 con
troad, suicate-striate. S0, M. vfticola B, & O

{kk) OGrowing among fallen lenves in woods.
(1} Stem spopgy-thickened at bame: gilla broad;
I?&:i]‘e"qu fuscous-pallid. 22 M. spomgiosss H.

{111 EBremn egual

{mi Btems minutely proinose. horny, almost
Wineke below: pilens dark rose-madder, 38,
A, erythvopus Fr, var
fmm}  Stem denzely Lomentase,
inl  Stem dark reddish-brown throwghout, 28
cx, long, 35, M. semdéndrtipes Pk
imnl  Stem hrown or fawn WLI}T'_. 1% cm.
long. 47, M. eleigadipes Pk
{hhy Pubescenos ate of stem grayisl or ﬂ'hitlﬂh. at
Ieast when dry.
{1} Growing on tree-trunks, bark, stumps, logs, abo.

(k) Slender; pilens 1-15 em. broad, papillate, dall
pinkish-white; -.on mossy logs. 458 M. papi-
fatne FH

{kk) Shortstemmed; pileus 1.8 em. brosd, folvous.
alutaceus: caegpitope-gregarions, 1. M. fapg-
inews Morg

(1) Among fallen Ieaves, ete, In woolds; stem 512
cm, long.

(k) EBtem 25 mm. thick, reddish under the dense
whitish pubnscencs; gille wery mnarrow  and
erowded.  {See S17 Collpbis oonfeens Fr)

(kkK} Stem 1-2 mm. thick: covered with graylsh
pruinesily or tomentose.

(1) GGEle very narrow and crowded, whitlsh or
gravish, 40 M., velmtipes B & O
{11} Hlls distant, at length reddish-epotted. 47,
M. cherdalis Fr,
(bb} Stem inserted nt the base, instititlous, short: plants small,
{g) Gills attnehed to a eollar, distant; pllens rofescent; stem
whita, 44, W, olneyi B, & O
{ea) Iz aktached to =temnm,
{dy  Pllens glahrous, rarely subproinoss.
(e} Pileus milk-white, not solente nor plicmte; gills distant;
stem reddish-brown, B4 M. epiphyllas Fr.
(ee) Pilens rufescent, strinte when dry; stem hrownish to
Maekish-brown., 3. W, feiiz Morg,
[ddy Pileus proiness, chall-white, stem black, white pruinose
on surfaee; spores angular. (Bea 50, Heliemyccs nigrincs
[Behw.) Morg)
{404 Plleus halry ar strignsehnicy.
(el O cedar twligs: pileus conde, papillate. dork tawny, (Ses
850 Cotivbin crmpercile Pl.) .
(=) On twigs, chips, acorps ete; pllens umbilicats; whitish
to dark grayish. (See 820 Collybic stipilaria Fr.)

{AA) Stem glabrous (except sometimes at the very hasal,
() Siem villoseropting or attoched by o Ascecas toberela,
[} Gills soon reddish-brown from the dark-eolored erstidia; stems
nzually echerent, bay-beown, denzely white-halry at base. 48
M, copgerene (Fr.) Bres
(bb) Gilla white or slightly tinged
(e} SBtem 48 cm. long; pileus suleate, saliraoens-red; spores large.,
3. M. giccus Bchw=( M. comporulaius Fk.)
{eey  Bitem 206 can. long.
{d) FPilens, gllls and apex of stem white, stem dark-bhrown below,
attached by o spreading myecelium. #4, A delectans
Morg,
{dd) Pilens not white,
(&)  Htem reddishbrown to chestout downwards; pileuns dingy
ochraceus. 3% M, plabeliur Pl
foel  Stem winepurple of pink upwards; pllous tnwnybrown
to purplieh or pink. 38 M. Bellipes Morg.

(nal) ﬁtcm inserted ot the naked base, very slender; oo twlgs, leaves

i} Odu:r mnors or less glreng, of gaclle; pileus refous to whitish,
(o) Gl adnete, narrew: slem aitepusted at the blackiah base.
(ulor strong. 42 M, scorcdomius Fr.
(o) GlE sdoexed, rather hroad; odor falng; stronger as plant
dries. 42, M. owivpis Fr.
{b)  Oklor not of garlie,
{e]  Gillz attached to o fres eollor.
(4} Plleus umbllicate, plicate on sticks, weod, ete, fllformm
(e)  Uinbilicus wlile, slsewhere gap s darker; stem black. 55,
M. eapilleris Marg.
[eed UJ.uI.liliL'u: darker, cap whits: siem black., 51, N, voixic

[l ¥ Pllc'u.u umbonate, sulezte, pale rufous; stem black, on grass,

82, M. prominus Libert.
(oo Eills adnate or sdoexed

(d)  Flant entirely white; pllews obiuse, 48 mm, broad, stem
very short. 45 M. cericicools Faudl,

{cdd ) Filens reddish-browp-purplisih, umbilicate; stem black. 53
M. mndrosaceus Fr,

{oddd)  Pliens fuseous-cinereous; stem shert; oo bark of lving

tresdronks.  (Een 846, MWyeona cortioolm)
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SUBGENUS COLLYBIA. Margin of pileus at first
incurved; stem somewhat cartilaginous; pileus fleshy-
pliant, at length tough and sulcate or wrinkled.

Section |I. Scortei. Stem solid or fibrous stuffed,
externally covered by a detersile villosity, i. e., an easily
removable villosity.

*Stem not strigose at the base.
26. Marasmius oreades Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Cooke, Ill., PIl. 1118.

Gillet, Champignons de France, No. 444.

Patouillard, Tab. Analyt, No. 328.

Hard, Mushrooms, Figs. 101 and 102; p. 136, 1908.

Gibson, Our Edible Toadstools and Mushrooms, PlI.
8, p. 105, 1903.

Swanton, Fungi, PI. 9, Fig. 3.

Murrill, Mycologia, Vol. 2, PI. 19, Fig. 3.

White, Conn. State Geol. & Nat. Hist Bull. 15, PI. 4,
1910.

Peck, N. Y. State Mus. Rep. 48, PI. 33, Fig. 7-12,
1896.

PILEUS 2-5 cm. broad, thickish, pliant, campanulate-
convex, obtuse or broadly umbonate, dull brick-red when
young or moist, fading to yellowish-flesh-color, or
yellowish-buff when dry, glabrous, even or substriate
when moist. FLESH rather thick on disk, pallid. GILLS
rounded behind or almost free, broad, rather distant,
whitish or tinged yellowish, interspaces often venose.
STEM 3-7 cm. long, 3-5 mni. thick, equal, solid, even,
tough, whitish, covered with a fine, interwoven, dense,
detersile, villosity. SPORES ovate-fusiform, 7-9 x 4-5
rnicr., smooth, white. ODOR somewhat fragrant,
agreeable. TASTE pleasant.

Gregarious, usually growing in rings or arcs, in grassy
places, lawns, roadsides, pastures, etc., attached to
grass, or roots of other plants. Throughout the state,
more abundant in sandy regions. June-October.
Common.

One of our best edible mushrooms, and very plentiful in
some localities during a wet season. lts flavor is
delicious and it can be used for this reason to add
character to other dishes. Its toughness disappears by
long cooking, a reversal of what happens in the case of
many other species. When dry from sun or wind, its
pale-honey-yellowish color and reviving ability are good
marks of recognition; its tendency to form circles of
close-growing individuals and its preference for grassy
ground aid one to recognize it. Its gills are scarcely as
arid as in other species of Marasmius, and this
character, along with its fleshy cap indicate a close
relationship with Collybia. The "fairy rings" caused by
this and other mushrooms are due to the regularity of
radial growth which the underground mycelium makes
from year to year, starting from a central infection. Itis
believed by some that this mycelium excretes a
substance which injures the grass so that the interior of

the circle shows a poor growth of grass, but on the other
hand some favorable influence from the actively growing
portion along the "ring" causes the grass of this portion
to grow better.

**Stem with a woolly or strigose base.
27. Marasmius peronatus Fr. (PoISONOUS)
Syst. Myc., 1821.

lllustrations: Ricken, Blatterpilze, PI. 25, Fig. 1.
Cooke, lll., PI. 1117 (var.).
Gillet, Champignons de France, No. 445.
Berkeley, Outlines, Pl. 14, Fig. 4.
Patouillard, Tab. Analyt, No. 411.
Gibson, Our Edible Toadstools and Mushrooms, PlI.
9, p. lll, 1903.
Hard, Mushrooms, Fig. 112, p. 149, 1908.

"PILEUS 2-6 cm. broad, convex-plane, obtuse, opaque,
pliant, pale reddish-brick color fading to alutaceus, at
length lacunose, margin striate at first, wrinkled when
old. FLESH thin, leathery-membranaceus. GILLS
adnexed-seceding, rather thin, at first whitish then
rufescent, close to subdistant. STEM 5-8 cm. long, 2-4
mm. thick, fibrous-stuffed, subequal, sometimes
compressed, with a villose covering, yellowish then
rufescent, toward base with yellow strigose hairs.
SPORES oval, 6-8 x 3-5 micr., smooth, white. ODOR
none. TASTE acrid."

Gregarious on the ground among leaves and sticks in
frondose andconiferous woods. Probably throughout the
state. July-October.Infrequent.

The description is adapted from Saccardo. This species
seems less common with us than M. urens. lIts acrid
taste, habit, and the yellow hairs on the lower part or
base of stem are good characters for its identification.
Its size corresponds to that of Collybia dryophila. The
stem is said sometimes to become hollow. It is said to
be poisonous.

28. Marasmius urens Fr. (PoOISONOUS)
Epicrisis, 1836-38.

lllustrations: Cooke, Il., PI. 1116.
Gillet, Champignons de France, No. 448.
Berkeley, Outlines, Pl. 14, Fig. 3.
Gibson, PI. 9, p. 111.
Plate VII of this Report.

PILEUS 2-5 cm. broad, at first convex, then almost
plane, obtuse or subumbonate, reddish-brown to
alutaceus, darker on center, at first even, at length
wrinkled, glabrous, opaque, pliant, margin at first
incurved. FLESH thin, toughish-membranaceus. GILLS
becoming free, at length remote, joined behind in places,
thickish, subintervenose, close, at first crowded, narrow,
whitish or pallid then tinged reddish. STEM 4-8 cm.
long, 1-3 mm. thick, equal, solid, terete, pale reddish-
brown, paler above, almost blackish at base, covered
throughout by a close, white pubescence, composed of
cohering minute hairs, whitish within, attached by an

Publication 26, Biological Series 5 -- Preface-Hypholoma — Page 28 of 110



oblique sub-strigose base. SPORES oblong-lanceolate,
slightly curved, 7-8.5 x 3 micr. CYSTIDIA none. ODOR
none. TASTE acrid; poisonous.

Gregarious or scattered, on the ground in frondose
woods, among leaves, debris and grass. Ann Arbor.
July-October.

This species is considered identical with the preceding
by Ricken, Massee and Romell. Even Fries was loath to
separate it, and considered it a var. of M. peronatus.
(See note under M. urens. Epicrisis, p. 373.) According
to Mcllvaine, M. peronatus is edible, while M. urens is
marked poisonous. If the two are identical this can
hardly be true. There is a remote possibility that Collybia
hariolorum has been confused with M. peronatus while
testing its edibility. In any case one needs to be careful.
M. urens if distinct, seems more abundant locally than
M. peronatus. The latter alone seems to have been
differentiated by Peck, who does not report the first.
Moffatt (Nat. Hist. Surv. Chicago) reports only M. urens
and says it is frequent. Morgan (Myc. Flora. Miam.)
reports both.

29. Marasmius subnudus (Ellis) Pk.
N. Y. State Mus. Rep. 51.

"PILEUS 2-5 cm. broad, convex or nearly plane,
glabrous, tough, flexible, often somewhat irregularly
uneven, dull brownish red or dingy bay, more or less
striate on margin, FLESH thin. GILLS rounded behind,
nearly free, narrow, subdistant, whitish or creamy-yellow,
becoming darker on drying. STEM 4-8 cm. long, 2-4
mm. thick, slender, equal, tough, inserted, solid, reddish-
brown above, blackish-brown below, everywhere clothed
with a grayish down or tomentum, which is commonly a
little more dense near the base. SPORES 10 x 4.5 micr.
(Pennington.) TASTE of dry plant bitter."

On the ground in mixed woods. New Richmond, Ann
Arbor. August-September.

This is apparently a variety of the preceding, if that
species is distinct, and not of M. peronatus as Ellis
considered it. It is probable that all three run into each
other. The description is that of Peck. Our plants had a
bitter taste when fresh, otherwise not very different from
M. urens Fr. Glatfelter (Trans. Acad. Sci. St. Louis, Vol.
16) gives spores 6-8x4-5 micr. which agree with those of
M. urens.

30. Marasmius viticola B. & C.
Ann. & Mag. N. H., 18509.

PILEUS 1-3 cm. broad, convex-expanded, at length
depressed, sulcate-striate, pale rufous to alutaceus-
brownish, glabrous. FLESH thin, subcoriaceus. GILLS
slightly adnate, not broad, ventricose, subdistant, pallid
or tinged alutaceus. STEM 2-4 cm. long, 1-2 mm. thick
equal, tough, pruinose-furfuraceas, stuffed, dark brown,
slightly enlarged and curved at very base. SPORES
ovate-lanceolate 8-9x3-4 micr., smooth, white. ODOR
none. TASTE mild.

Gregarious or scattered, on rotten wood, debris, etc.
Infrequent.

This is referred here with some hesitancy, although it is
clearly distinct from the following, which differs in its
subcaespitose habit, its short stem and long spores. It
was named by Berkeley from material sent him by Curtis
who collected it from grape-vines in Alabama.

31. Marasmius fagineus Morg.
Cinn. Soc. Nat. Hist. Jour., Vol. VI., 1883.

PILEUS 1-3 cm. broad, at first convex-campanulate,
then plane. obtuse, pliant, striatulate when moist,
radiately rugose when dry, at length repand, pale
fulvous-alutaceus, appressed-silky, sometimes scaly-
lacerate, margin at first incurved. FLESH thin, submem-
branaceus. GILLS narrowly adnate, seceding, rounded
and subjoined behind, close, not broad, attenuate in
front, crisped, whitish at first, becoming brown—spotted
or stained reddish, edge subentire. STEM short, 1-2,
cm. long, 1-2 mm. thick, curved, sometimes straight,
subequal, apex enlarged, with a narrow stuffed axis,
terete when fresh, compressed when dry, rufous or
chestnut-alutaceus, fading to fuscous-alutaceus, apex
paler, covered by a whitish, villose tomentosity when dry,
strigose brownish-hairy where attached. SPORES
subcylindrical, narrow, with curved apiculus, 9-12 (rarely
13) x 3.5-4 micr., with many immature of all sizes,
smooth, white. CYSTIDIA none. ODOR and TASTE
none.

Gregariously caespitose, usually abundant, on bark near
base of living elm, beech and maple, or on stumps, etc.,
sometimes ascending the trunk five to six feet or more.
Ann Arbor. July-August. Not infrequent.

Known by its caespitose, crowded habit, short stems,
relatively broad pileus and spores. This may be the true
M. viticola, but that species is poorly known.

32. Marasmius spongiosus B. & C.
Jour. Botany, 1849.

"PILEUS 1-2 cm. broad, plane, obtuse, whitish-fuscous,
darker on center. GILLS slightly adnate, broad, close,
whitish. STEM 3.5 cm. long, thickened at the base
where it is spongy and fulvous-hairy, elsewhere
furfuraceus-pulverulent.” SPORES 7-9 x 3-4 micr.
(Morgan); 4-5x3 micr. (Glatfelter).

Reported by Longyear, as under oak trees among grass.
Also said to grow among fallen leaves, and around
stumps in rich soil. | have not seen it.
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Section Il. Tergini. STEM tubular, rooting,
cartilaginous. Pileus hygrophanous. Gills seceding.

*Stem glabrous except the mycelioid-hairy base.
33. Marasmius glabellus Pk.
N. Y. State Mus. Rep. 26, 1874.

PILEUS 1-2 cm. broad, convex-expanded, obtuse, often
distantly striate, dingy ochraceous, uneven on disk.
FLESH membranaceus. GILLS adnate-seceding, broad,
distant, ventricose, white or whitish, intervenose. STEM
2-5 cm. long, 0.6-1 mm. thick, slender, equal, horny,
tubular, glabrous, shining, whitish at apex, reddish-
brown or chestnut elsewhere, mycelioid-thickened at
base. SPORES (10x4.5 micr., from one of Peck’s
collections).

Var. bellipes=(M. bellipes Morg.) Jour. of Myc., Vol. XI,
1905.

PILEUS pale tawny-brown to pink-purplish, distantly
sulcate or plicate, subpapillate, glabrous or minutely
velvety. STEM with dilated apex, varying above from
whitish to bright wine-purple or pink. SPORES elliptical
oval, curved-apiculate, 10-12x4-5.5 micr., smooth, white.
BASIDIA 30-42x6 micr., slender. ODOR and TASTE
none. (Otherwise like M. glabellus.)

Gregarious or scattered, among fallen leaves on the
ground in frondose woods. Ann Arbor. August-
September. Infrequent.

As no authentic spore-measurements are published, it is
impossible to say whether M. bellipes is entirely distinct.
The latter, however, seems to be the form that occurs in
our region. Inasmuch as the plant, as it occurs here,
varies considerably in color, it would not be surprising if
Peck's species had the colors mentioned for both. The
variety is a beautiful plant when in the fresh state, due to
the highly colored stem. M. pulcherripes Pk. differs from
the latter apparently only in its narrow gills and very
filiform stem; the spore-size is not given.

34. Marasmius delectans Morg.
Jour, of Myc., Vol. XI, 1905.
lllustration: Hard, Mushrooms, Fig. 114, p. 151, 1908.

PILEUS 1-2 cm. broad, pliant, convex-expanded,
depressed or subumbonate, glabrous, white or whitish,
pale tan in age, rugulose-striate. FLESH subcoriaceous.
GILLS adnexed, unequal, moderately broad, subdistant,
white, intervenose. STEM, 3-5 cm. long, 1-1.5 mm.
thick, slender, equal, even, hollow, cartilaginous-tough,
glabrous, shining, pure white above, darker downwards,
to dark brown below, mycelioid at base, mycelium
forming wide, white mats over the fallen leaves where it
grows. SPORES narrow elliptical, 7-9x3-4 micr.,
smooth, acuminate-apiculate, white. CYSTIDIA rather
abundant on sides, especially on edge of gills, slender,
spine-like, 36-45x3-5 micr. ODOR and TASTE mild.

Among fallen leaves in mixed and frondose woods. Ann
Arbor, New Richmond. August-September.

Easily known by the white, mycelioid mats which it forms
among the leafy covering of the ground in woods, by the
white color of the cap and gills and apex of stem, and by
its shining stem. It is quite frequent during continued
rainy weather.

**Stem glabrous at apex only.
35. Marasmius semihirtipes Pk.
N. Y. State Mus. Rep. 25, 1873.

lllustration: Conn. State Geol. & Nat. Hist. Surv., Bull.
15, PI. 6.

PILEUS 2-3 cm. broad, pliant, tough, convex, soon
plane, or depressed, glabrous, hygrophanous, even or
rugulose, reddish-brown when moist, fading to pale
alutaceus, disk darker. FLESH thin, submembranaceus.
GILLS adnexed-seceding, rather narrow, close to
subdistant, wrhitish, somewhat intervenose, edge
subfimbriate. STEM 2-8 cm. long, 1-1.5 mm. thick,
tough, subequal, tubular, sometimes compressed,
substriate, dark reddish-brown throughout, glabrous at
apex, densely velvety-tomentose nearly to apex,
tomentum of same color. SPORES ovate, curved-
apiculate, 8-9x4-5 micr., smooth, white. ODOR and
TASTE mild.

On the ground in frondose or mixed woods among
leaves and debris. Ann Arbor, New Richmond, etc.
Probably throughout the state. June-September.
Frequent.

Known by the reddish covering of the stem. Hard says
the plants are very small, which is scarcely correct. The
name is deceptive, since the tomentose covering of the
stem more often extends nearly or quite the whole length
of the stem and the species could with equal propriety
be referred to the next division.

36. Marasmius prasiosmus Fr.
Epicrisis, 1836-38.

lllustrations: Cooke, lll., PI. 1120.
Gillet, Champignons de France, No. 447.

PILEUS 2-2.5 cm. broad, convex then expanded or
depressed, obtuse, pale brown with tinge of flesh color,
to pale isabelline, rugose-sulcate, glabrous. FLESH
submembranaceus, toughish. GILLS adnate, seceding,
sometimes with tooth, rather narrow, close to subdistant,
concolor or paler than pileus, thick somewhat crisped.
STEM 5-7 cm. long, 2-3 mm. thick, equal, hollow, horny-
tough, dilated at apex, dark rufous-brown downwards,
white and glabrous above, clothed by a whitish or pallid
villosity which is denser below, attached by incurved or
straight base to veins of oak leaves. SPORES narrowly
lanceolate, curved, accuminate at one end, 12-15 x 3-4
micr., smooth, white. ODOR strong, of garlic.

On midribs of fallen oak leaves, in rich woods. Ann
Arbor. September. Infrequent.

This differs from M. scorodonius in the villose coating of
the stem, and from M. alliaceous by its habitat on leaves
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and by the spores; both of those have a garlic odor.
Cooke (llI.) gives the width of spores as 8 micr., and this
appears to have been copied by most authors who give
the spore size. Ricken departs from this in assigning to
it minute spores, 7x4 micr. This last discrepancy points
to a different species, and may represent M. polyphyllus
Pk. in Europe.

37. Marasmius polyphyllus Pk.
N. Y. State Mus. Rep. 51, 1898.

"PILEUS 3-5 cm. broad, convex or nearly plane, even,
whitish to pale reddish, often reddish brown on disk.
FLESH thin. GILLS adnexed or almost free, very
numerous, narrow, crowded, pure white. STEM 3-7.5
cm. long, 2-6 mm. thick, equal, hollow, reddish-brown
clothed below and upwards by a whitish down or
tomentum, denser at base, sometimes absent at apex.
SPORES minute, elliptical, 5-6x3-4 micr. ODOR and
TASTE of garlic, persistent in the mouth.

“On damp shaded ground. July.”

Reported by Longyear. It is evidently related to M.
prasiosmus, from which it differs markedly in the size of
the spores and the crowded, narrow, pure white gills. It
approaches Richen’s idea of M. prasiosmus more
closely than the preceding. | have not seen it.

38. Marasmius varicosus Fr.
Epicrisis, 1836-38.
Illustration: Cooke, Ill., PIl. 1121.

PILEUS 1-2.5 cm. broad, pliant, campanulate then
plane, obtuse, sometimes with shallow umbilicus, at first
dark reddish-brown, almost purplish, opagque, somewhat
paler in age, radiately rugulose-striatulate, innately silky.
FLESH concolor, slightly fleshy. GILLS adnate-
seceding, sometimes sinuate-subdecurrent, very
crowded, very narrow, whitish at the very first, soon
stained dilute reddish, finally darker, scarcely reaching
margin of pileus. STEM 3-5 cm. long, 1-3 mm. thick,
stuffed soon tubular, equal above, somewhat spongy-
thickened at base, glabrous above or with slight grayish
pubescence, towards base covered by spreading or
strigose rusty-fulvous hairs, dark blood-red within,
attached by rooting hairs. SPORES minute, narrowly
ovate, 6-8x2.5-3 micr., smooth, white. ODOR none.
TASTE slightly acrid or mild.

Gregarious or solitary among fallen leaves and debris in
frondose woods. Ann Arbor. September. Infrequent.

Characterized by the dark reddish-umber to purplish
pileus, the crowded and narrow gills and the ferruginous
covering of the stem. When wet the hairs at the base of
stem are almost black. By removing the tomentum of
the stem the dark red flesh is revealed beneath. Ricken
combines this species with M. fuscopurpurea Fr., but our
plants certainly fit the old conception of M. varicosus. It
must not be confused with the black species of Collybia:
C. atrata has broad gills; C. plexipes var. lacks the hairy
covering on the stem; C. expallens has a farinaceus

taste. The interior of the stem of M. varicosus seems to
secrete a dark-red juice, but it is quite different from
Mycena haematopoda.

**Stem, at least when dry, everywhere pruinose-velvety.
39. Marasmius erythropus Fr. var.
Syst. Myc., 1821.

lllustrations: Cooke, lll., PIl. 1123.
Gillet, Champignons de France, No. 441.
Patouillard, Tab. Analyt., No. 577.
Patouillard, Tab. Analyt., No. 125 (as M. calopus).

PILEUS 1-2.5 cm. broad, hemispheric-campanulate,
then plane, obtuse or subumbonate, pruinate, dark rose-
madder, darker on disk, rugulose when dry, margin at
firstincurved. FLESH white, thin. GILLS narrowly
adnate, seceding, subdistant, ventricose, rather broad,
white or tinged ochraceus, scarcely intervenose, edge
very entire. STEM 4-5 cm. long, 1-1.5 mm. thick, equal,
horny, stuffed then hollow, dark reddish-brown to
blackish below, tough, flexuous, pallid at apex, minutely
pruinose, with an enlarged mycelioid base. SPORES
elliptical-lanceolate, curved-apiculate, 7-9x3-3.5 micr.
CYSTIDIA none. ODOR and TASTE mild.

On decaying leaves and twigs, on the ground in
frondose woods, especially of beech. Ann Arbor. July-
September. Rare.

This approaches M. glabellus and M. calopus Fr.; from
the former it is separated by its different spores and gills,
from the latter by its pruinose stem. Some specimens
seem to have an entirely glabrous stem, thus being
close to M. calopus. The color of pileus does not
change. The pileus is not sulcate as in M. siccus. It
departs from the descriptions of European authors in the
spore-size and the less distant gills.

40. Marasmius velutipes B. & C.

Ann. & Mag. N. H., 1859 (N. Y. State Mus. Rep. 23,
Peck).

lllustration: Hard, Mushrooms, Fig. 105, p. 140, 1908.

"PILEUS 1.5-3.5 cm. broad convex or expanded,
glabrous, grayish-rufous when moist, cinereus when dry.
FLESH thin, submembranaceus. GILLS very narrow,
crowded, whitish or gray. STEM 7-12 cm. long, slender,
equal, hollow, clothed with a dense grayish, velvety
tomentum throughout.”

Peck's description, given above, differs from Berkley's in
Saccardo, in that the cap does not have an umbilicus,
and in the much longer and slender stem. No spore-
measurements are published.

Among fallen leaves in woods, on the ground. Ann
Arbor.

Our specimens were verified by Peck. The spores
measure 6-7x4 micr., oval to ovate, smooth.
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41. Marasmius resinosus (Pk.) Sacc.
N. Y. State Mus. Rep. 24, 1872 (as M. decurrens Pk.).
N. Y. State Mus. Bull. 67, 1903 (as var. niveus Pk.).
Sylloge Fungorum, Sacc., Vol. V., p. 522.

PILEUS 5-12 mm. broad, convex, then expanded and
depressed, pliant, tough, dull white, rarely grayish or
tawny, sometimes umbilicate or subinfundibuliform, even
or subrugulose, glandular-pubescent. FLESH thin,
submembranaceus. GILLS arcuate-decurrent, close to
subdistant, narrow, white or whitish, often veined or
forked, edge flocculose. STEM 2-5 cm. long, 0.5-1 mm.
thick, slender, equal, tough, cartilaginous, glandular-
pruinose, tubular, not striate, white then pallid, attached
by floccose base, rarely confluent. SPORES oval-
lanceolate, 6-7x3-4 micr., smooth, white. STERILE
CELLS on edge of gills numerous, narrowly clavate,
obtuse, 30x6-7 micr. ODOR and TASTE mild.

Gregarious or subcaespitose, attached to grass, sticks,
leaves, etc., in frondose woods. Ann Arbor. July-
September. Frequent locally after heavy rains.

The pubescence of cap and stem is due to minute, short
hairs which are often glandular-tipped as seen under the
microscope. When rubbed between the fingers the fresh
plant feels resinous. The decurrent gills suggest an
Omphalia, but the reviving and tough substance of the
plant are characteristics which place it here. It was first
named M. decurrens by Peck, who happened on
specimens which were not at all typical as to the color of
the cap. Saccardo changed the specific name to
resinosus, because decurrens was preoccupied. Later,
Peck named the common form var. niveus, which still
later he changed to var. candidisimus. All these names
should be dropped, since the plant is practically always
white.

Section lll. Calopodes. Stem instititious, (i. e., inserted,
the mycelium hidden), short, not rooting.

*Stem entirely glabrous.
42. Marasmius scorodonius Fr.
Syst Myc., 1821.

lllustrations: Cooke, Ill., Pl. 1125.
Ricken, Blatterpilze, Pl. 24, Fig. 6.
Hard, Mushrooms, Fig. 109, p. 144.
Michael, Fuhrer f. Pilzfreunde, Vol. I, No. 44 (as M.
alliatus).

PILEUS 5-12 mm. broad, pliant, convex then plane,
margin at length elevated, rufous-tinged at first, then
whitish, glabrous, wrinkled in age, crisped on margin.
FLESH thin, membranaceus. GILLS adnate, narrow,
close to subdistant, whitish, crisped, edge minutely
flocculose. STEM 2-3 cm. long, 1-2 mm. thick, tapering
downward, horny, tubular, terete or compressed,
reddish, apex whitish, glabrous, inserted by the naked,
blackish base, somewhat shining. SPORES narrowly

oval-lanceolate, pointed-apiculate, 6-8x3-4 micr.,
smooth, white. ODOR, when bruised, strong of garlic.

Attached to base of grass, herbs and rootlets in fields,
roadsides, grassy places in or near woods. Ann Arbor,
New Richmond, etc. Probably throughout the state.
June-September. Infrequent, but abundant locally.

Var. calopus (M. calopus Fr.).
Syst. Myc., 1821.
lllustration: Plate VIII of this Report

PILEUS 5-10 mm. GILLS adnexed, rather broad,
emarginate, subdistant. STEM 2-3 cm. long, 1 mm.
thick, reddish-bay color below, pallid-brownish above.
ODOR faint or none, more noticeable when drying.
(Spores, etc., same as M. scorodonius.)

Attached to grass stalks, etc., in woods. Ann Arbor.

M. scorodonius is known by its glabrous, tapering stem,
narrow gills and strong odor when the plant is crushed.
M. calopus is considered identical by some, but its slight
odor, and different gills show it to be at least a variety.
Hard's figure scarcely represents either plant as it occurs
here. This species has long been used in Europe as a
seasoning for mutton-roasts, for other mushrooms and
gravies.

**Stem minutely velvety or pruinose.
43. Marasmius foetidus Fr.
Syst. Myc., 1821.

lllustrations: Cooke, Ill., Pl. 1134.
Gillet, Champignons de France, No. 442.
Hard, Mushrooms, Fig. 104, p. 139, 1908.

"Pileus 1-3 cm. broad, pliant, convex then expanded and
umbilicate, fulvous-bay color or rufescent, plicate-striate,
pallid alutaceus when dry, margin incurved. FLESH
submembranaceus. GILLS adnexed, joined in a collar
behind, distant, rufescent or yellowish, somewhat
subdecurrent. STEM 2-3 cm. long, 1-2 mm. thick,
tubular, chestnut-brown or paler, velvety-pruinose,
inserted by the floccose base on wood. ODOR very
disagreeable, but not of garlic similar to M. performs."
Spores 7-8x3.5-4 micr. (Pennington).

I have not seen this species within the borders of the
state, but do not doubt that it occurs. Itis not
Heliomyces foetans Pat., as some think. It occurs on
wood, fallen branches, etc. The description is adapted
from Ricken.

44. Marasmius olneyi B. & C.
Ann. & Mag. N. H., 1859.

PILEUS 1-1.5 cm. broad, pliant, convex, soon
expanded-plane and depressed, glabrous, rufescent,
striate when moist, at length radiately rugose, dull luster.
FLESH membranous, concolor. GILLS attached to a
collar which secedes from stem, subdistant, narrow,
white, arid, edge somewhat crenulate. STEM 2-4 cm.
long, 1 mm. thick, dilated at apex, tubular, even, white to

Publication 26, Biological Series 5 -- Preface-Hypholoma — Page 32 of 110



pallid, minutely pubescent-floccose, attenuated
downward and inserted at base. SPORES narrowly
elliptic-lanceolate, pointed at one end, 9-11x4-5 micr.,
smooth, white. ODOR none.

On fallen leaves and twigs, in frondose woods of beech,
maple, etc, New Richmond. September.

This and M. leptopus Pk. seem closely related, the latter
differing, according to the description, by its glabrous
stein and the spores which measure 7-9x34 micr.

45. Marasmius caricicola Kauff.
N. A. F., Vol. IX, p. 277, 1915.

PILEUS 4-8 mrn. broad, convex-expanded, obtuse,
radiately and broadly sulcate or alveolate, pure white,
toughish, pliant, reviving, pruinose. FLESH very thin,
membranaceus. GILLS adnate, thick, very distant,
rather broad, pure white. STEM very short, about 2 mm.
long, 0-7 mm. thick, terete, equal, central, subglabrous,
pure white, horizontal or ascending, inserted by a naked
base. SPORES elliptical-ovate, narrowed toward
apiculus, obtusely rounded at opposite end, 15-18x6-6.5
micr. when mature, smooth, white. BASIDIA 2 or 4-
spored, about 45x7 micr., elongated-clavate.
STERIGMATA stout, awl-shaped, 7-8 micr. long. ODOR
none.

Gregarious, on lower portion of Carex stems, in
marshes, willow swamps, etc. Ann Arbor. October-
November. Common locally.

Differs from M. candidus Fr. in the sense of all authors,
in that the pileus is not umbilicate nor hemispherical, in
its naked, inserted base, of the stem, and probably in the
spores. Quelet (Jura et. Vosges) gives the spores of the
same length for M. candidus. Cooke (lll.) gives minute
spores, and Patouillard (Tab. Analyt.) figures them
fusiform for M. candidus. Hard's photograph
(Mushrooms, Fig. 107, p. 142, 1908) can scarcely be
considered as the M. candidus of Fries, whose plant is
described as minute, but is apparently M. magnisporus
Murr. Manifestly, M. candidus Fr. is not well understood.

The trama of the pileus is composed of compact long,
thickish, hyaline hyphae, differentiated at the surface into
globose, hyaline cells 6-7 micr. in diameter.

SUBGENUS MYCENA: Margin of pileus at first straight
and appressed. Stem horny, tubular, sometimes stuffed,
tough and dry. Pileus submembranaceus.

Section IV. Chordales. Stem radicating or attached by
floccose-radiating hairs.

46. Marasmius cohoerens Fr.—Bres.
Epicrisis, 1836-38 (as Mycena).

lllustrations: Fries, Icones, PI. 80, Fig. 1 (as Mycena
cohoerens).
Ricken, Blatterpilze, PI. 25, Fig. 4.
Atkinson, Mushrooms, Fig. 127, p. 133, 1900.
Hard, Mushrooms, Fig. 106, p. 141.

PILEUS 1-2.5 cm. broad, campanulate-expanded,
obtuse, sometimes umbonate, even, or striatulate when
moist, soft-velvety, vinaceus-cinnamon to chestnut color,
fading to alutaceus, margin at length repand-wavy.
FLESH thin, concolor. GILLS adnate, rounded behind or
sinuate, seceding, moderately broad, ventricose, close
to subdistant, pallid at first, soon colored, brown, brick
red to reddish-brown from the dark-colored, spiculate
cystidia, sometimes intervenose. STEM 5-15 cm. long,
4-6 mm. thick, elongated, subequal, horny, tubular,
even, glabrous and shining, sometimes obscurely
velvety from spicules, bay-brown to chestnut, pallid at
dilated apex, base darker and densely floccose with
interwoven hairs which join the stems and attach them to
substratum. SPORES variable in size, 6-8.5x4-5 micr.,
oval-elliptical, smooth, white. CYSTIDIA numerous over
entire surface of gills, lanceolate-aciculate, 65-95x8-10
micr., reddish-brown. ODOR "somewhat disagreeable."
(Ricken.)

Caespitose and coherent, on the ground or much
decayed wood, in frondose woods. Throughout the
state. July-September. Not infrequent.

The rigid, horny, dark stems, joined at base by a mass of
white mycelial threads, the numerous cystidia and the
size, distinguish this well-marked plant. Sometimes they
grow singly. Collybia lachnophylla Berk and Collybia
spinulifera Pk. have been shown by Atkinson to be
identical with it. It is often referred to as Mycena
cohoerens. The surface of the pileus and of the stem
are usually covered by dark spicules like those of the
gills, and the color of any of these parts varies in
proportion to their abundance. These spicules are
microscopic in size.

47. Marasmius elongatipes Pk.
N. Y. State Mus. Rep. 26, 1874 (as M. longipes Pk.).

"PILEUS 8-12 mm. broad, convex, glabrous, finely
striate on the margin, tawny-red. FLESH
membranaceus. GILLS adnate, close, white. STEM 5-
12 cm. long, filiform, tall, straight, equal hollow, pruinose-
tomentose, radicating, brown or fawn color, apex white."
SPORES 7-8x3.5 micr. (Pennington.) Among fallen
leaves in woods. Rare.
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It has been suggested that this is identical with M.
chordalis (Fr.) Bres. | will, therefore, append
Bresadola's description of that species:

"Pileus 1-2.5 cm. broad, convex, soon umbilicate, then
expanded, dry, umber, then livid-whitish, marked with
reddish spots, pruinose under a lens, with an incurved,
at first striate then sulcate margin. FLESH
membranaceus. GILLS adnate to subdecurrent, distant
whitish, at length straw yellow and reddish spotted.
STEM 7-10 (rarely 15) cm. long, 1-2 mm. thick, straight,
stuffed by a pith, (then hollow), date-brown, apex
whitish, densely gray pruinose, in wet weather the
surface is shiny from yellowish watery drops. SPORES
fusoid-ventricose, 8-10x6 micr., hyaline under
microscope. CYSTIDIA fusoid. BASIDIA clavate, 40x4-
6 micr. ODOR none."

It is evident that here are two forms of Marasmius,
clearly distinguishable by the colors. Specimens have
been sent from Europe, according to Pennington
(information by letter) marked M. chordalis, which had
the color of our M. elongatipes. It seems probable that
there are two species in Europe which are confused
under the one name. Bresadola's figure does not
illustrate our plants and Peck's name should be retained.
It was originally called M. longipes, a name which had
been pre-empted.

48. Marasmius papillatus Pk.
N. Y. State Mus. Rep. 24, 1872.

PILEUS 5-15 mm. broad, convex-expanded, markedly
papillate, striatulate on margin, dingy whitish with pink
tinge, opaque, slightly subtomentose or glabrous.
FLESH submembranaceus. GILLS broadest behind,
decurrent by tooth, narrow in front, close to subdistant,
whitish or tinged yellowish. STEM 2-5 cm. long, 1 mm.
thick, equal, elastic, toughish, hollow, pruinose, pallid,
tinged flesh color, slightly darker below, distinctly rooting.
SPORES 10-11 x3-4 micr., subcylindrical, smooth,
white. CYSTIDIA few, scattered, narrowly lanceolate,
about 50x5-6 micr., acuminate.

Gregarious, on decayed, mossy logs in coniferous
regions. Bay View, New Richmond. July-September.
Infrequent.

Easily known by its habitat, the small rounded unibo on
the cap and the incarnate tinge of cap and stem.

49. Marasmius siccus (Schw.) Fr.
Synop. Fung. Car., 1822 (as Mycena siccus).

N. Y. State Mus. Rep. 23, 1870 (as M. campanulatus
Pk.).

N. Y. State Mus. Bull. 105, 1906.

lllustration: Hard, Mushrooms, PI. 17, Fig. 110, p. 146,
1908.

PILEUS 1-2.5 cm. broad, or sometimes smaller, at first
subconical, broadly campanulate, at length often
depressed in center, dry, glabrous, distantly radiately

striate-sulcate to the disk, ochraceus-reddish to bright
rose-madder, darker on disk, in age sometimes
ferruginous. FLESH membranaceus. GILLS free or
slightly attached, narrowed toward stem, broad in front,
distant, white or tinged by color of pileus, subvenose.
STEM 4-8 cm. long, slender, horny, glabrous and
shining, blackish-brown, often pallid to white at apex,
tubular, attached to leaves, etc., by small mycelioid
base. SPORES elongated oblong-lanceolate, narrowed
to the pointed apiculus, variable in size, 13-18 (up to 24)
x3-4.5 micr., smooth, white. ODOR mild.

Gregarious, on fallen leaves, twigs and debris in
frondose woods. Throughout the State. July-
September. Frequent.

One of our most beautiful species of Marasmius, due to
its bright colors when in full luxuriance. The color varies
considerably and in age is often rusty-reddish on the
cap. The stem is paler at times when young. The
spores are very variable, and either continue to mature,
or in wet weather become elongated by the first stages
of germination. Peck referred it to the species of
Schweinitz, whose specimens of M. siccus are
preserved in the herbarium of the Philadelphia Academy
of Science. This species has been reported by De
Seynes as occurring in the region of the Congo in Africa.

50. Marasmius felix Morg.
Jour. Mycaol., Vol. 12, 1906.

PILEUS 3-8 mm. broad, convex-plane, dry, glabrous,
striate-rugulose when dry, rufescent. FLESH
membranaceus. GILLS adnate, not broad, distant,
white, venose, sometimes forked. STEM 2-8 cm. long,
filiform, brownish to blackish-brown, sometimes whitish
at apex, minutely brown-pubescent or velvety,
instititious, slightly brown-hairy at insertion, base
attached to veins of fallen oak leaves. SPORES
elliptical, 7-9x4-5 micr., smooth, white.

In frondose woods. Ann Arbor.

Section V. Rotulae. Stem instititious, filiform, horny or
rigid-setaceous. (Attached to leaves, twigs, etc.)

51. Marasmius rotula Fr.
Syst. Myc., 1821.

lllustrations: Cooke, lll., PIl. 1129.
Gillet, Champignons de France, No. 443.
Berkeley, Outlines, PI. 14, Fig. 7.
Ricken, Blatterpilze, PI. 25, Fig. 10.
Hard, Mushrooms, Fig. 108, p. 143.
Conn. State Geol. & Nat. Hist. Surv., Bull. 15, PI. 5.

PILEUS 4-10 mm. broad (rarely broader), pliant,
hemispherical-convex, subumbonate-umbilicate, white or
whitish, umbilicus darker, radiately plicate, glabrous,
margin crenate. FLESH membranaceus. GILLS
attached to a free collar behind, distant, broad, whitish-
pallid. Stem 2-5 cm. long, filiform, horny, tubular, black
or brownish-black, whitish at apex, entirely naked,
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instititious. SPORES lanceolate-fusiform, 6-9x3-4 micr.,
smooth, white. ODOR none.

On fallen twigs, leaves and around base of living trunks,
gregarious. Throughout the State. May-September.
Very common.

Often in great abundance after rains in woods, around
shade trees, thickets, etc., and is our commonest
Marasmius. Its beautifully pleated white cap and black
stem cause it to be a striking little plant when moist and
fully expanded. Sometimes the plants arise in series

along a prostrate black strand, and are then often sterile.

52. Marasmius graminum Libert.
Plant. Crypt., 1837.

lllustrations: Cooke, Il., PI. 1129.
Berkeley, Outlines, PI. 14, Fig. 8.
Gillet, Champignons de France, No. 443.
Ricken, Blatterpilze, PI. 25, Fig. 9.
Patouillard, Tab. Analyt., No. 325.

"PILEUS minute, 2-4 mm. broad, nearly plane,
umbonate, pale rufous, sulcate, the furrows paler, umbo
brown. GILLS few, subventricose, cream-colored,
intervenose, attached to a free collar. STEM 2-4 cm.
long, capillary, shining-black, apex white, entirely
naked." SPORES obovate, 5-6 micr. long (Sacc.);
lanceolate, 12-15 x3-4 micr. (Ricken) (Schroeter);
globose, 3-4 micr. diam. (Massee) (Cooke).

Gregarious, attached to grass-leaves. Southern
Michigan.

The description is adapted from Berkeley. Ricken and
Schroeter describe it somewhat differently: "PILEUS
bright reddish-yellow or brownish-orange, depressed
and darker in center. GILLS very distant, all the same
length, white or whitish. STEM entirely brownish-black
or whitish at apex, hair-like in form, tough and hard."
(Otherwise as above, but with long spores.) The very
different sizes reported for the spores, show it to be as
yet an uncertainly understood species. | have no record
of the spores.

53. Marasmius androsaceus Fr.
Syst. Myc., 1821.

lllustrations: Cooke, Il., PI. 1129.
Gillet, Champignons de France, No. 439.
Ricken, Blatterpilze, PI. 25, Fig. 6.
Hard, Mushrooms, Fig. 103, p. 138, 1908.

PILEUS 6-12 mm. broad, at first subhemispherical, soon
expanded and depressed-umbilicate, reddish-brown or
with purplish-tint, sometimes whitish, distantly sulcate-
striate or radiately wrinkled, glabrous. FLESH
membranaceus. GILLS adnate, thickish, distant,
moderately broad, sometimes forked, flesh-color or
rufescent. STEM 3-6 cm. long, capillary, tubular, tough
and hard, glabrous-shining, black, apex paler, equal or
dilated at apex, instititious. SPORES lanceolate, 6-
8x2.5-3 micr., smooth, white. ODOR none.

Gregarious, attached to fallen leaves, twigs, pine
needles, etc. Houghton, New Richmond and probably
throughout the state. July-September.

Not to be confused with M. perforans Fr. which has a
similar- appearance, but differs in possessing a strong,
specific odor (not of garlic), and in its minutely-velvety
stem covering.

54. Marasmius epiphyllus Fr.
Syst Myc., 1821.

lllustrations: Cooke, lll., Pl. 1137.
Patouillard, Tab. Analyt, No. 219.

PILEUS 2-8 mm. broad, convex, at length flattened and
depressed or subumbilicate, subpruinose or glabrous,
milk-white rugulose. FLESH membranaceus. GILLS
adnate, few, very distant, white, STEM 14 cm. long,
filiform, equal, reddish-brown, paler or whitish at apex,
pruinose, pubescent toward base, instititious, tough.
SPORES narrowly fusiform-lanceolate, 9-12x3-4 micr.,
smooth, white. CYSTZDIA moderately abundant, on
sides and edge of gills, 40-50x7-8 micr., subacuminate,
narrowly lanceolate. BASIDIA 30x7 micr., 4-spored.
ODOR none.

Gregarious, on fallen leaves of oak, etc., attached to
midrib and veins. Ann Arbor. October.

Distinguished from the preceding by the pruinose stem.
M. instititious Fr. is said to differ by the sulcate-plicate
pileus and the thicker stem which tapers downward. The
spore-sizes given by various authors clash here as in
many other cases. Massee and Cooke give them as 3x2
micr.; Morgan (ex Saccardo) as 6-7x2. Our plants
appear to be those of Ricken.

55. Marasmius capillaris Morg.
Ann. Sec. of Nat. Hist. Jour., Vol. 6, 1883.

PILEUS 2-6 mm. broad, convex, umbilicate, plicate-
sulcate, alutaceus sometimes darker, with white
umbilicus, glabrous. FLESH membranaceus. GILLS
adnate to a free collar, moderately broad. white, distant.
STEM 3-5 cm. long, capillary, equal, long, black,
scarcely whitish at very apex, glabrous-shining, tubular,
tough, instititious. SPORES oblong-lanceolate, 8-10x4-5
micr., smooth, white. ODOR none.

Gregarious on fallen leaves of oak, etc., twigs and sticks
in woods. Ann Arbor. September.

Known by its long, filiform black stem and the white
umbilicus which is in marked contrast to the color of the
rest of pileus.

Heliomyces Lev.

(From the Greek, helios, the sun, and myphes, a
fungus.)

Flesh tremelloid, subcoreaceous, reviving in moist
weather. Pileus rugose, sulcate or reticulate-ridged.
Stem central, confluent with the pileus, tough. No veil.
Gills with acute edge.
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Marasmius-like plants with a gelatinous trama, usually
lignicolous. The species are few and have been poorly
studied; probably most of them occur in the tropical
regions. Itis highly desirable to know the microscopic
structure of the species so far referred here. Pleurotus
subpalmatus is closely related to this genus, and should
perhaps be included. Only two species are represented
in my collections.

56. Heliomyces nigripes (Schw.) Morg.
Epicrisis, 1836-38.

lllustrations: Hard, Mushrooms, Fig. 115, p. 152, 1908.
Lloyd, Myc. Notes, No. 5, Fig. 19 and 20, p. 46.

PILEUS 1-2 cm. broad, very thin, pure chalk-white,
convex then expanded, pruinose, rugulose-subsulcate;
trama composed of subgelatinous hyphae much
interwoven. GILLS adnate or adnato-decurrent,
subdistant, unequal, intervenose, some forked, white,
rufescent. STEM 24 cm. long, 1-2 mm. thick, enlarged
and usually compressed above, tapering downward,
instititious, cartilaginous-tough, black, white-pruinose at
first, minutely tubular, black within. SPORES coarsely
stellate, 3-5 rayed, hyaline, 8-9 micr. diam. CYSTIDIA
none.

On sticks, stems of Equisetum, fallen leaves, etc., in
mixed woods. New Richmond. September.

In age the colors of the whole plant change to
alutaceous. This species has usually been referred to
Marasmius. It is an American plant and was placed in
that genus by de Schweinitz. In his North American
Species of Marasmius (Jour. Mycol., Vol. 12, p. 98),
Morgan included it under Heliomyces, where it probably
belongs, although the gelatinous character of the trama
is not very strongly developed. Its peculiar spores set it
off from all others; Lloyd has given us a photograph
showing their stellate character.

57. Heliomyces pruinosipes Pk. var.
N. Y. State Mus. Bull. 167, 1913.

PILEUS 1-2 cm. broad, tremelloid, convex then plane,
minutely pubescent, hygrophanous, dark chestnut-
brown, becoming paler, surface marked by convolute,
crowded, obtuse ridges, not viscid. FLESH thick,
becoming tough and slightly horny when dry, reddish-
pallid. GILLS adnate running down the stem by short
lines, medium broad, close, thin, pallid to dingy
ochraceous, becoming brownish-yellow on drying, edge
entire. STEM 34.5 cm. long. 3 mm. thick, equal, hollow,
compressed, somewhat twisted and; canaliculate on
drying, fibrous, tough, dark chestnut brown, fading,
clothed by a short tomentose pubescense. SPORES
minute, oblong, 5x2.5 micr., smooth, white. TRAMA of
cap of large, gelatinous, interwoven hyphae, which in
cross-section have a very refractive center; that of gills
of similar but more slender hyphae. ODOR and TASTE
mild.

The specimen was sent by Mrs. Cahn, from Detroit, in
July. The description applies only to our plant. It

departs from the description of Peck in that the cap does
not at first possess the bright orange-red colors and
although our specimens were rather fresh such a loss of
color by fading might be expected. A more important
difference is the distinct cerebrose surface of the pileus
in our plant, not mentioned at all by Peck; for the present
it may be considered var. cerebrosus, until further data
are at hand. Itis evidently rare, but there is a curious
coincidence in its discovery in the same year at three
separate localities. viz., Vaughns and Ithaca, N. Y., and
Detroit, Michigan.

LACTARIEA

Context of fruit-body fleshy, putrescent, vesiculose; stem
confluent with pileus and gills, central; gills brittle,
attached, acute on edge, mostly with cystidia in the
hymenium; spores sphoeroid, rough, white, yellowish or
ochraceous.

This subfamily is sharply set off from the others by the
vesiculose trama of the fruit-body and the echinulate or
otherwise roughened, globose spores. With the
exception of the Cortinarii, no other groups develop such
a variety of bright-colored pilei. Many of them possess a
strong acrid taste, and nearly all of them have specially
differentiated hyphae scattered through the trama, which
in the Lactarii secrete a milky or colored juice. The
hymenium is composed of cylindric-elavate basidia
intermingled with cystidia; the latter often extend into or
below the subhymenium, and in the young plant project
above the basidia; later they are often even with the rest
of the hymenium. In a few cases the cystidia are scanty
or lacking. The subhymenium is differentiated to a
greater or less extent in the different species, consisting
of a tissue of small roundish cells between basidia and
trama.

The group is apparently derived from Hygrophorus,
probably by several paths. The gills have a somewhat
waxy consistency in some species, reminding one of the
gills of that genus. There are two well-marked genera:

Lactarius, exuding a milky juice when wounded.
Russula, without this juice.
Lactarius Fr.
(From the Latin, lac, milk.)

Veil none; the trama composed of vesiculose tissue, and
with a milky or colored juice which exudes when plant is
broken; gills rigid, fragile, acute on edge; stem central,
confluent with the pileus; spores globose or subglobose,
usually echinulate or verrucose, white or yellowish.

Fleshy and putrescent fungi, often of large size, mostly
terrestrial, sometimes on much decayed wood. The
genus is very distinct and most closely related to
Russula, from which it differs by the exudation of a milky
or colored juice from the gills and elsewhere when
wounded. The abundance and size of many species
which are edible makes this an important genus
economically; but a number of species are believed to
be poisonous and must be carefully distinguished.

Publication 26, Biological Series 5 -- Preface-Hypholoma — Page 36 of 110



The PILEUS may be white, yellow, orange, green, blue,
reddish, tan, gray, etc., often with the colors in
variegated zones of related hues. It is either dry or
viscid, glabrous, velvety or tomentose, and the margin
which is at first involute is usually much more velvety or
tomentose than the center of the pileus; in some
species, however, the margin is naked. The GILLS are
usually adnate at first or acuminate on the stein,
becoming spuriously decurrent in many cases as the
margin of the pileus is elevated at maturity or in age.
They are usually rigid-brittle, and exude the milky juice to
best advantage when quickly cut by a sharp-pointed
instrument. They are usually of unequal length and
often forked, sometimes dichotomously as in L.
piperatus. The color of the gills varies from white to
yellowish or grayish, and in many cases they become
distinctly darker in age, a character on which the main
division has been based. In one group they become
dusted by the spores and are said to be pruinose in age.
The STEM has a rigid cortex with a spongy-stuffed
interior, and becomes rather brittle. It is never fibrous
but may become hollow or cavernous with age. Itis
either white or has the color of the pileus, but often
diluted. lIts rigid, stiff-looking appearance, which is due
to the vesiculose structure of the flesh, gives both the
species of this genus as well as those of Russula a
characteristic pose by which these two genera are soon
easily recognized. The TRAMA has a structure which,
along with that of the Russulas, is unique among the
Agarieaceae. The hyphae of the usual slender,
filamentous type of other genera are rather scanty, and
interweave among clusters of thin-walled, parenchyma-
like, isodiametric cells, forming the so-called vesiculose
tissue. Mixed with the filamentous are the milk-bearing
hyphae, called "latex-tubes" or "lactiferes.” These
extend longtitudinally up through the stem, spread out in
the pileus and extend through the gills. The "MILK," as it
is called, is usually white as it comes from a sudden
wound, but in several species it is colored blue, orange
or red. After the white milk is exposed to the air for a
few minutes, it either remains unchanged or becomes
yellow, lilac, pink, greenish or grayish. In many species
this change is only noticeable where the milk touches
the flesh, and the latter takes on the corresponding
color. In a few species the juice is watery or a diluted
white; this was considered by Fries as a degenerate
condition due to the habitat. During very dry weather or
in old specimens the juice is dried up and does not
respond to the wounding of the tissue. Some species of
Mycena are also supplied with a colored juice, but these
lack the vesiculose trama and are very slender-stemmed
plants. The TASTE of the milk and flesh is often very
acrid in fresh plants and continued sampling of many
specimens the same day is apt to produce a sore
tongue. Itis, however, necessary to know whether a
species is acrid or mild, hence cautious tasting of minute
pieces of the gills is not objectionable and if kept in the
mouth but a short time and not swallowed, no harm
results. This character is of great importance in
determining the species of this genus. Some species,
usually called mild, have a woody or bitterish taste. The

SPORES are globose to almost broadly eliptical in some
species. The epispore is decorated with minute spines,
reticulations, etc. The color varies from white to
yellowish, not nearly as variable as in the genus
Russula. The size of the spore is not sufficiently
different to be of much use in ordinary diagnosis of
species. CYSTIDIA are abundant in many of the
species, and are apparently of the same nature as in
Russula.

Many species, especially those with a mild taste, are
EDIBLE, and are much prized by mycophagists; such
are L. deliciosus, L. volemus, L. hygrophoroides, L.
indigo, etc. The very acrid species should be tried
cautiously. Some are considered poisonous and have
been so marked. The poison is, however, not of the
same order as in the Amanitas, and there is a growing
belief that if properly prepared most, if not all of them,
may be eaten with impunity. L. piperatus, whose milk
has a most excruciatingly biting effect on the tongue
when taken from a fresh plant, is known to be perfectly
safe after it is cooked. All serious accidents which have
come to my notice in the state, have been traced with
fair certainty to the Amanitas. Any mushroom, however,
especially if fried, may cause illness to people with poor
digestion in the same way as many other delicious
articles of food.

The Lactarii are most abundant during July and August,
with a similar seasonal range as the Russulas. T hey
often occur in large numbers in the open woods of
higher ground, although some species are mostly limited
to swamps, bogs and low rich woods. | have seen
hundreds of individuals of several species, including L.
vellereus, in an area several rods in extent. Others like
L. indigo are mostly few in a place and occur in widely
separated localities.

The Friesian arrangement into two main groups is here
retained. Other groupings which, have been attempted,
seem to me to have brought out no clearer relationships
and tend only to complicate matters. The main divisions
are here considered as subgenera. These have been
subdivided into sections, depending on the character of
the surface of the pileus, and on the taste. The key
includes only the species so far identified from plants
gathered within the state.
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Key to the Species

{A)  Milk brightly eolored from the first.  [Bes alao (AA) and (AAAL].
fad Young gills and milk indigo-bloe. T Lo indige Schw,
{aa) Not Indige-blue,
{h) Young gills nod milk deck red. 76 L. ssbperpuress PR
{bbh)  Young gllls and milk orange, 77, L. dedicicsus Fr,
(AA) DOlilk at Gret white, chonging eolor on exposure io the alr, at least
an the flesh,
fad Blilk becoming lilae or vielet-lilae, st least on the brojsed fles=),
(b} Plleus zonate, 812 em. browl; stem spotted. 75, L. sacklatas

Fk.
(b} l{‘ﬂaua azopale, 57 em. broad; stem not spotted, T4, L. wvidus

r.
{aa} Milk not changing to llne,
(b} DIk becoming pinkish-red, at Jeast on the braised flesh,
tey  Pilews choeolate-brown to pale sooly-brown, usually rogose. B,
L, Hpnyotue Fr,
{231 ;‘irlws grayish-brown to isabelline, even, T8, Lo fulginosus

ibk) Milk not chonging te pinkish red.
(e} Dlilk becoming yellow, at least on the bruised fesh.
(dy Margin of pileas tomentoeshairy.
igl Stem spotted ; pllens strawecalor to ochraceouns.  &0. L.
serobicdlaiugy Fro
{cnd  Htem not spotted; pilews buff tnged with flesh eolor, G2
L. citfeivddes Fr.
{dd)]  Margin of pilews glabrows or nearly go,
{e} Fleus azonate, dry or scarcely viscld, some shode of red-
disl-brown.
(1 Odor strong. disagreeable. 800 L. ftheiogaine Fr.
(ff} Mot with marked edor,
(g} Pilews sabstriale on margin, fading o j=abelline. BB
I.. izabellinusy Burl.
{gg)  Pilens even on margin, eolor of L. comploradus 57,
L. eoloroscena Pk,
{ee)  Pileus zoaate, at least toward margin.
{fy  Pileas very viseld when moist, orange-yvellow, B L,
rrocers Burl.
(1 Pilens subwiscid.
(&) FPileus distinetly spatted-zoned with dullorange zones;
milk wery acrid. 68, L. chrysorkeus Fr.
(gg)  Plleus faintly gonate: milk tardily acrid or bitterish.
G L. thelopalus Fro
{esl  Mill nob changing to yellow.
fd1 Bilk hecoming preenish on the brojsed flesh.
(e} Pileus da=k « [Ive-gresm, rather rigld, zonato, 68, L, alro-

s Pl
fee) Pilews Hrid-smokygray, azonate. T Lo driclalis var
viridifactis.
(didy  Milk not changing te gresn or brownish on fAcsh,

fe) (ills stained gray where hraiood,

Iy Pilleus olivebrown to wmber, righd, §-12 em. broad,  B&
Lo tvpie Fro
(ft)y  Ptleus drab-colored to lilae-greyish, 3-8 em. broad, 85
L. véetng Fr
e} P]'fltﬂll changing to brown on the fesh. $4. L. fadeciuws
{AAAY DMk white, unchanging.
{a} Fileus viseid when molst,
{b) Margin of pilens distinetly tomentosehairy: pilsus inearnate-
tinged. 61, L. ferseinosus Fr.
{bh) Margin of pilens glabrous oF nearly so.
{e)  Pileus distinetly zonate, more or less copper-orangs color. T,
L. imnauwlsus Fr.
{ee} Pileus not or ohsearely zonate.
[y Flews large, uwsually 215 cm. broad.
{2} Pileus pale yellowish or subochraceous; gllls broad, 71,

L., afiniz PH.
{eeh Pleus white soon spotted-etained; gills becoming flesh-
colored. §5, L. coniroversss Fr.
{eee)  Pllens Hvidemoky gray or tinged slightly with filac
purplish. 71 L. frivislis Fr.
{dd)  Pillens medinm to small, lesz than B ¢m. broad.
(&l I‘Fgreua drab or lilwegray; gills proinose. &5 L. viefas

(ee]  Tileus some olher eslor.
{fy FPlleus and stem cinereus, glabrous, small. 54, L, cin-
creus Pl
i) Pilens reddish.
{gl  Pilens unbonategpapillate, reddizhfulvoos, 1.2 em.
braad, 94, [ ocalaiss (PR} Buarl
(zrd  Pileus umbilicate-depresaed, reddishdbrown, &7 oecm.
bread. 72 . husglaus Fr,
faa) TFilena nat viseid.
{h) Pileus minutely tomentose, soaly, pobescent or with velvety-
Bloom.
{e} Taste mild, never aerid; plleus reddish-hrown to pale tawny.
(1) Gilla clogs; plleas rugose-retioulate, velvety-pabescent. 92,
Lo rorrigis Pl
(dd)  Gilte distant; pilens even or slightly rugulese, almost gla-
brous. #3. L. hugropkoroddes B, & C.
{ee) E‘aute aerid or elowly aceid, If mild then pilens pot reddish-
rowi.
{d)  Odor aromatle, rather strone.
{el  Pilens ashy to smokybrown. L, glyeidemuos Fr.
{ee}  Pileus tawny to [zabelline; in ewamps and hogs, 81 Ta
helons Fro
{dd)  Odor nons,
2]  Pilenz white or whitish.
i(f)  Pilems persistently velvety-tomentoss on entire surface,
3%, L. iellerenz Fr.
iff)  Pileus globrous on center. margin  densely  cottony-
tomentase, 64, L, deceptivne Fr.
fee)  Pileus not white,
{ty  Pllems 1-3 em, broad, gray; often on Tl decayed wooil.
Bi. L giisens PH
() Ellrjuahf'l em. brond; flesh reddish or flesh-color where
rn
(e} Pileus chacolate-hrown to pale sooty-brown, rusose on
eanter. 80, L, Mgawolus Fr.
(gg)  Pilens grayish-brown te {sahelline. 79 L. fuliging.
#wa Fr,
() Pilens glabrois.
{e] Pilens ete. white; gills very erowded, dichotomously forked,

GG, L. piperatus Fr.
{ez)  Pileus not white,
{dp  Pilens gome shade of gray or hrown,
{eh (lls beeoming dingy greenish-brown where brojsed.
{fp  Plleus 1-3 em. broad, pale lilacesus-umber. B8 L. por
THE .
(f) Plleus 36 em. broad, grayish-bufl, 90, [. variss P
(ee) Gills notl changing o gresaishi-brown wheo wouBded;
pileus zoned, gray to brownlsh-gray., 67, L, puropoius

Fr.
{dd) Pileus some shade of rad or yellow,
(ep  Gille distant: pileus pale brownish-orange. 91 L. hygro-
phoraldes B, & C,
{eel  Gills closs or subdistant,
(i} Taste aerid.
(gh  Fileus bay-red o rufus 52 [ rofus Fr.
{ggd Pileus pale yellowish to sobechracems. 71, L.
ufiniz TR
(M} Taste mild of nearly &0,
el (klor aromatic, sometimes foint,
{h)} Pilens even, brown-red; color perslsting. 87, L,
entiiphoreias Fr.,
{hh) Pileas rimulose, areolste, brown-red, fading. 98,
L. vimoscling Pk
(gEd  Oidor none,
ihi Pileus 512 pm. broad, brownish-orange to Dalveus;
stem solld, 81, L volemns Fr,
{kh) Pileus 25 em. broad, brownish-red to isabelline;
stem stulfed to hollow. 25 L subduicis Fr.
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PIPERITES: Gills not becoming darker nor pruinose-
sprinkled in age.

In this group the milk is either colored or white. In some
species it changes on exposure to the air and stains the
gills so that they assume a different color than at first;
such species must not be referred to the second group,
since there the gills assume a darker color without
reference to the milk.

Section I. Pileus, especially on margin, shaggy,
scabrous, tomentose or hairy-fringed; taste acrid.

58. Lactarius turpis Fr.
Epicrisis, 1836-38.

lllustrations: Fries, Sverig. Svamp., PI. 60.
Cooke, lll., PI. 987.
Gillet, Champignons de France, No. 397.
Ricken, Blatterpike, PI. 9, Fig. 4.

PILEUS 6-12 cm. broad, rigid, convex-umbilicate, then
expanded and depressed, olive-brown to umber, darker
on disk, azonate, somewhat roughish-floccose, fibrils
glutinous when moist, at length subglabrous, margin at
first involute with an olivaceus-yellow villosity. FLESH
whitish, compact, thick. GILLS adnate, decurrent,
narrow, close to crowded, dingy cream-colored, stained
gray or nearly black where bruised. STEM 34 cm. long,
1.5-2.5 cm. thick, stout, short, firm, scarcely viscid,
glabrous, concolor or paler than pileus, often spotted
with darker spots, even, stuffed, sometimes hollow.
SPORES *“globose, echinulate, 6.5-8 micr." (Burl.) MILK
white, unchanging, causing gray stains on gills, acrid.
ODOR slight. Edible.

Gregarious or solitary. On the ground in the north, in
mixed woods of hemlock, balsam, poplar, maple, etc.
Presque Isle, Marquette. August-September. Rare or
frequent locally.

It is very distinct from L. atroviridis in its colors and in the
character of the surface of the pileus, etc. Dried
specimens are grayish-black. Lactarius sordidus Pk. is
without doubt the same. It is said to be eaten in Europe,
although as Fries remarks, it has a loathsome
appearance. It has somewhat the habit of Paxillus
involutus and like the latter, prefers coniferous woods.

59. Lactarius atroviridis Pk.
N. Y. State Mus. Rep. 42, 1889.

lllustration: Hard, Mushrooms, Fig. 139, p. 175, 1908
(not typical).

PILEUS 6-15 cm. broad, subrigid, convex-expanded,
soon depressed, dry, rough-scabrous to scabrous-hairy,
often rugose, dark olive-green, becoming blackish-
green, sometimes obscurely mottled-zonate toward
margin, which is at first involute then spreading and thin.
FLESH whitish, thick and compact on disk. GILLS
adnate or subdecurrent, close, distinct, rather narrow,
whitish at first, stained with dark green where bruised or
in age, intervenose, few forked. STEM short, 2-5 cm.

long, 1-2.5 cm. thick, stout, subrigid. equal, dry,
glabrous, dark greenish, soon hollow or cavernous.
SPORES "subglobose, echinulate, 7-8 micr., white."
(Burl.) MILK white, unchanging, causing dark green
stains on gills, acrid.

Gregarious. On the ground in frondose woods. Ann
Arbor, Detroit. August. Infrequent.

Blackish when dried. A very curious and repellent
mushroom, concerning whose edibility nothing is known.
It is quite distinct and easily recognized by its blackish-
green colors, rigid flesh and short stem. The pileus is
relatively much broader than the stem and is often
exceedingly rough-scabrous on the surface, especially in
dry weather. It seems distributed over the northeastern
portion of the United States, but is not often collected.
The stem is often spotted with darker spots.

60. Lactarius scrobiculatus Fr. (POISONOUS)
Syst. Myc., 1821.

lllustrations: Cooke, lll., Pl. 971.
Gillet, Champignons de France, No. 392.
Patouillard, Tab. Analyt, No. 409.
Michael, Fuhrer f. Pilzfreunde, Vol. Il, No. 53.
Hard, Mushrooms, Fig. 133, p. 169, 1908.
Ricken, Blatterpilze, PI. 9, Fig. 2.

PILEUS 7-17 cm. broad, convex-depressed, at length
infundibuliform, varying azonate to markedly zonate,
viscid when moist, often covered by a thin, hairy
tomentum, straw-yellow to dark ochraceus, becoming
subferruginous and areately cracked when dry, margin
at first involute and tomentose-hairy or densely fringed.
FLESH compact, firm, white, changing to yellowish from
the milk. GILLS adnate, subdecurrent, narrow, crowded,
sometimes forked or anastomosing on stem, whitish or
yellowish, darker where wounded. STEM 3-6 cm. long,
2.5-3 mm. thick, stout, short, equal, stuffed then hollow,
glabrous, concolor or paler than pileus, with depressed,
roundish spots of a brighter color. SPORES
subglobose-elliptical "minutely echinulate, 6.5-7x8-10
micr., white." (Burl.) MILK white, changing quickly to
sulphur-yellow, acrid. Poisonous.

Gregarious. On the ground in moist woods, or along
mossy margins of swamps, mostly in coniferous regions.
Bay View, Huron Mountains, New Richmond. July-
August. Infrequent.

The well-marked depressed spots on the stem and the
tomentose-hairy margin distinguish it. The margin finally
becomes spreading or elevated and the tomentosity
gradually disappears. The zones of the pileus may be
very obscure or quite distinct; in one large specimen |
counted seventeen zones. It is a magnificent mushroom
when in full luxuriance, but is not often found.
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61. Lactarius torminosus Fr. (POISONOUS)
Syst. Myc., 1821.

lllustrations: Fries, Sverig. Svamp., PI. 28.
Cooke, lll., PI. 972.
Gillet, Champignons de France, No. 395.
Michael, Fuhrer f. Pilzfreunde, Vol. I, No. 38.
Hard, Mushrooms, Fig. 127, p. 165, 1908.
Atkinson, Mushrooms, Fig. 118, p. 119, 1900.
Ricken, Blatterpilze, PI. 9, Fig. 3.

PILEUS 4-10 cm. broad, convex, depressed to
subinfundibuliform, viscid when young or moist,
ochraceus-buff tinged with rosy-flesh color, spotted-
zoned, sometimes paler and azonate, margin at first
involute and persistently tomemtose-hairy or fringed,
disk glabrous. FLESH rather soft, thick, white or tinged
incarnate. GILLS decurrent, narrow, thin, close, .some
forked at base, whitish to creamy, at length incarnate or
reddish-yellow. STEM 3-6 cm, long, 1.5-2 cm. thick,
short, equal or tapering downwards, glabrous or
pruinose, even, stuffed then hollow, flesh-color, paler
below, sometimes spotted. SPORES "elliptical,
echinulate, 8-10x6-8 micr., white." (Burl.) MILK white,
unchanging, very acrid. Poisonous.

Gregarious. On the ground in mixed forests of birch and
hemlock, etc., and in frondose woods of oak, maple,
elm, etc.

Throughout the state, from the southern limits to Isle
Royale, July-September. Frequent.

Known by the tomentose-fringed margin of the pileus,
the zones on the surface, the white, acrid milk which
remains unchanged, and the pinkish-yellow or
ochraceus color. It must be carefully distinguished from
the edible species like L. deliciosus. It is usually much
paler than the latter, but occasionally approaches it in its
colors, and L. deliciosus has colored milk and the margin
of pileus is naked. L. torminosus is poisonous, yet the
Russian peasants are said to preserve it and eat it
seasoned with oil and vinegar.

62. Lactarius cilicioides Fr. (POISONOUS)
Syst. Myc., 1821.
lllustration: Cooke, Ill., PI. 973.

"PILEUS 4-10 cm. broad, broadly convex or nearly
plane, umbilicate or centrally depressed, occasionally
subinfundibuliform, covered with long matted hairs or
tomentum, the center sometimes naked with age,
azonate, viscid when moist white, reddish, buff or dingy
incarnate. FLESH soft. GILLS adnate or slightly
decurrent, thin, rather narrow, close, some forked, white
or tinged with yellow or incarnate. STEM 2-3 cm. long,
6-12 mm. thick, short, equal or tapering downward,
pruinose, stuffed then hollow, not spotted, white or
whitish. SPORES globose-elliptical, 6-8 micr., white.
MILK white, sparse, slowly changing to pale yellow,
acrid.

"In pine woods. September-October."

The description is adapted from Peck (N. Y. Mus. Rep.
38) who remarks that it is distinguished from all others
by its conspicuously woolly pileus. The hairs or fibrils
are long and intricately matted, and very viscid in wet
weather. The milk is said to be very sparse, and in a
white variety, sometimes wanting. | have not yet found it
in the state, but as it is said to be poisonous like the
preceding, to which it is closely related, it seemed
desirable to include it. The white variety might be
mistaken for a Russula.

63. Lactarius vellerius Fr. (SUSPECTED)
Syst. Myc., 1821.

lllustrations: Cooke, Ill., Pl. 980.
Bresadola, Fungh. Mang. e. VelL, PI. 67.
Gillet, Champignons de France, No. 400.
Ricken, Blatterpilze, PI. 10, Fig. 2.
Hussey, lllust. Brit. Myc. I, PI. 63.
White, Conn. Geol. Nat. Hist. Surv., Bull. 15, PI. 13.

PILEUS 6-12 cm. broad, subrigid, convex-umbilicate, at
length expanded and concave-depressed, dry, white or
whitish,entirely minutely tomentose, velvety to the touch,
margin at first involute then spreading or elevated.
FLESH compact, thick white or stained from the milk.
GILLS adnate-subdecurrent, subdistant to distant,
moderately broad, somewhat forked, whitish to creamy-
yellow becoming brownish-stained. STEM 1.5 cm. long,
1.5-3 cm. thick, equal or tapering downward, short, stout,
pruinose-pubescent, white, rigid, solid. SPORES
subglobose to broadly elliptical, nearly smooth, 7-9 micr.,
white. MILK white, unchanging or temporarily cream-
colored, sometimes lacking, acrid. Poisonous.

Gregarious. On the ground in mixed and frondose
woods, often very abundant.

Throughout the state from the southern limits to Lake
Superior, July-September. Rather frequent locally.

This differs from L. piperatus in the velvety-tomentose
pileus and rather distant gills. L. deceptivus has a thick,
cottony tonientum on the involute margin, but is almost
glabrous elsewhere. Sometimes the milk of L. vellerius
seems to be lacking, when it might be mistaken for
Russula delica; the latter, however, lacks the tomentosity
of the pileus as a rule, and often has a greenish tinge on
the apex of the stem and the edge of the gills. Its
edibilty is questioned, but Mcllvaine ate it for years.
Others also consider it edible since it loses its acridity
when cooked. Without doubt it can be eaten by some,
but like Lepiota morgani, causes bad effects in others.
The nature of its harmful principle should be
investigated.
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64. Lactarius deceptivus Pk. (EDIBLE)
N. Y. State Mus. Rep. 38, 1885.

lllustrations: Peck, N. Y. State Mus. Rep. 54, PI. 70, Fig.
7-1, 1901.
White, Conn. Geol. & Nat. Hist. Surv., Bull. 3, PI. 8,
op. p. 30.
Hard, Mushrooms, Fig. 129, p. 167 (poor).

PILEUS 7-15 cm. broad, firm, convex-umbilicate, then
expanded-depressed or subinfundibuliform, dry,
glabrous or nearly so except the margin, white or
whitish, often with dingy rusty stains, margin at first
involute and densely cottony-tomentose, then spreading
or elevated and fibrillose. FLESH compact, thick, white.
GILLS adnate-subdecurrent, rather broad, subdistant,
some forked, white or cream-yellow. STEM 3-7 cm.
long, 1-4 cm. thick, stout, short, solid, equal or tapering
downward, pruinose-pubescent, white. SPORES
subglobose to broadly elliptical, 9-12 micr., echinulate,
white. MILK white, unchanging, acrid. Edible.

Gregarious. On the ground, especially in coniferous
woods, occasionally in frondose woods.

Isle Royale, Huron Mountains, Marquette, Houghton,
Detroit; throughout the state. July-September.
Sometimes very abundant in the north.

Easily confused with L. vellerius, from which it differs in
the thick, cottony inrolled margin of the pileus and its
glabrous surface elsewhere. It has also large spores as
compared with L. vellerius. It has been eaten in quantity
by Peck who pronounces it of fair quality, since the acrid
taste disappears in cooking; with us it is far more
abundant in the Northern Peninsula, apparently prefering
the colder latitude or altitude. It is said to be most
abundant in the mountainous regions in the eastern
United States.

65. Lactarius controversus Fr.
Syst. Myc., 1821,

lllustrations: Fries, Sverig. Svamp., PI. 29.
Bresadola, Fungh. mang. e. vel., Pl. 61.
Gillet, Champignons de France, No. 381.
Cooke, lll., Pl. 1003 (extreme form).

PILEUS 8-20 cm. broad, firm, convex and broadly
umbilieate or depressed, at length infundibuliform, viscid
when moist, appressed subtomentose or floeculose,
white at first, at length tinged incarnate and stained with
brownish flesh colored spots, obscurely zoned toward
margin which is at first involute but soon spreading and
elevated or reflexed. FLESH white or at length slightly
incarnate. GILLS attenuate behind, at length ascending-
decurrent, abrupt, narrow, crowded, whitish at first then
strongly incarnate to pink-incarnate, thin, rather easily
separable from pileus. STEM 3-4 cm. long, 1-3 cm.
thick, often eccentric, equal or narrowed downward,
solid, firm or spongy, subflocculose, glabrescent, even,
not spotted, white within and without. SPORES
subglobose, echinulate, 5-7 micr., white or slightly

incarnate-tinged. MILK white, unchanging, slowly acrid,
often rather scanty.

Gregarious. On the ground in low, moist, frondose
woods. Ann Arbor, Jackson, Detroit, etc. August-
September. Frequent in the southeastern part of the
state.

This interesting species | have seen frequently and it
appeared to be undescribed. A comparison of figures
and descriptions has convinced me that it is an
American form of L. controversus. The spots on the cap
do not become so deeply colored as described for the
European plant, but otherwise there is very little
discrepancy. When young the plants are white and are
easily mistaken for L. piperatus, but soon the gills, etc.,
take on the characteristic flesh-color. The color of the
gills is often bright incarnate while that of the cap, flesh
and stem is slightly so only in age. The stem is
sometimes somewhat proemorsely rooted. The
European plant is said to be edible. A form occurs which
has a hollow stem but otherwise not very distinct; this
may be L. pubescens Fr. The latter is said to be much
smaller.

Section Il. Pileus glabrous, dry; taste acrid.
66. Lactarius piperatus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Fries, Sverig. Svanip., Pl. 27.
Cooke, ., PI. 979.
Patouillard, Tab. Analyt., No. 119.
Michael, Fuhrer f. Pilzfreunde, Vol. I, No. 37.
Ricken, Blatterpilze, PI. 10, Fig. 3.
Marshall, Mushroom Book, PI. 36, p. 92, 1905.
Atkinson, Mushrooms, Fig. 119, p. 120, 1900.
Hard, Mushrooms, Fig. 128, p. 166, 1908.
White, Conn. Geol. & Nat. Hist. Surv., Bull. 3, PI. 9,

op. p. 30.

Plate IX of this Report

PILEUS 4-12 cm. broad, firm, convex-umbilicate, then
expanded-depressed, at length infundibuliform, dry,
glabrous, azonate, white, even, margin at first involute
and naked, at length spreading or elevated. FLESH
white, compact, thick. GILLS attenuate-subdecurrent,
narrow, very crowded, dichotoniously, forked, white then
cream-yellow. STEM 2-6 cm. long, 1-2 cm. thick, equal
or tapering downward, dry, firm, solid, glabrous or
pruinose, white. SPORES subglobose, nearly smooth,
6-7.5 micr., white. MILK white, unchanging, very acrid,
copious. Edible.

Gregarious or scattered. On the ground in frondose
woods of maple, oak, etc.

Throughout the Southern Peninsula, less frequent
northward. July-September. Common.

This has the most intensely biting taste of all Lactarii.
The acridity disappears in cooking and it can then be
eaten with impunity. Mcllvaine advises its use in gravy.
This species is distinguished from its near relatives by its
naked margin and very crowded and dichotoniously
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forked gills which become dingy pale yellowish in age.
The photograph of Marshall and the figure of Michael
show extreme forms if they refer to this plant. L.
pergamenus Fr. is said to differ in its longer and stuffed
stem, and the pileus is thinner and wrinkled, and is not
umbilicate at first; some consider it only a variety. A
form occurred near Marquette with merely close gills,
and in which the milk changed to pale sulphur-yellow; it
had a pleasant odor and is var. fragrans Burl. (See Torr.
Bot. Club Bull. 14, p. 20, 1908.)

67. Lactarius pyrogalus Fr. (POISONOUS)
Syst, Myc., 1821.

lllustrations: Gillet, Champignons de France, No. 390.
Ricken, Blatterpilze, PI. 11, Fig. 2.
Patouillard, Tab. Analyt, No. 121.

PILEUS 4-6 cm. broad, convex then plane and
depressed, gray to livid-gray or brownish-gray, darker in
the center, zoned toward margin, moist in wet weather
but not viscid, glabrous, margin at first involute then
spreading. FLESH white, compact, thick. GILLS
adnate-subdecurrent, subdistant to distant, firm, thin,
moderately broad, yellowish. STEM 3-5 cm. long, 6-10
mm. thick, equal or tapering downwards, glabrous,
becoming hollow, concolor or paler, white-mycelioid at
base. SPORES subglobose, echinulate. 6-8 micr., pale
ochraceous. CYSTIDIA abundant, subcylindrical, 67-
70x9 micr. MILK white, very acrid, abundant, persisting
as coagulated yellowish globules on the edge of the gills.
Poisonous.

On the ground in woods. Bay View, Marquette, Ann
Arbor. July-August. Infrequent.

Known by its distant gills which become yellowish, the
subzonate gray pileus and the milk. The milk often
remains as coagulated drops on the gills.

68. Lactarius chrysorheus Fr. (POISONOUS)
Epicrisis, 1836-38.

lllustrations: Cooke, lll., PI. 984.
Gillet, Champignons de France, No. 379.
Ricken, Blatterpilze, PI. 13, Fig. 4.
Atkinson, Mushrooms, Fig. 123, 1900.

PILEUS 4-10 cm. broad, convex and broadly umbilicate,
then expanded-depressed to subinfundibuliform, dry or
subviscid, glabrous, color variable, whitish to yellowish
tinged incarnate, zoned with dull orange or yellow,
sometimes almost fulvous, spotted, margin at first
involute then pruinose-tomentose, then elevated.
FLESH whitish then yellowish from the milk, medium
thick. GILLS adnate-decurrent, crowded, less so in age,
narrow, some forked at base, thin, white at first, soon
dingy yellowish, stained darker in age. STEM 4-6 cm.
long, 1-1.5 cm. thick, equal or subequal, pruinose,
glabrescent, even, stuffed then hollow, white, changing
to color of pileus with age, sometimes spotted.
SPORES subglobose, echinulate, 7-8 micr., white. MILK
white, changing to sulphur-yellow, copious, very acrid.
Poisonous.

Subcaespitose or gregarious. On the ground in frondose
woods.

Ann Arbor, Detroit, Marquette, etc., throughout the state.
August-September.

Closely related to L. theiogalus. The latter has a more
truly viscid pileus which is usually not zoned, and an
odor which is well-marked and disagreeable. L.
chrysorheus is sometimes frequent locally but | have so
far not happened upon it in many localities. It may be
that it is quite strongly restricted to certain seasons.
Fries, Ricken and other European authors describe the
pileus as always dry but in the United States it is often
subviscid in moist weather. The milk sometimes turns
slowly and the taste is occasionally bitter-acrid.

69. Lactarius theiogalus Fr. (SUSPECTED)
Syst. Myc., 1821.

lllustrations: Gillet, Champignons de France, No. 396.
Ricken, Blatterpilze, PI. 13, Fig. 5.
Burlingham, Torr. Bot. Club Mem. 14, Fig. 12, p. 70,
1908.

PILEUS 3-8 cm. broad, convex then expanded,
umbonate, obtuse or depressed, dry or subviscid, even
or wrinkled-uneven, glabrous, incarnate-isabelline to
pale tawny-reddish or fulvous, obscurely zonate to
azonate, margin at first involute soon spreading. FLESH
medium thick, compact, white then yellowish from the
milk. GILLS adnate-subdecurrent, close, rather narrow,
some forked near base, pallid to yellowish-flesh color,
reddish-brown where bruised or in age. STEM 3-7 cm.
long, 6-12 mm. thick, subequal, firm, undulate-uneven,
stuffed then hollow, glabrous, concolor or paler,
substrigose at base. SPORES "subglobose to broadly
elliptical, minutely echinulate, 8-9x6-7 micr., whitish.”
(Burl.) MILK white, changing to sulphur-yellow, tardily
but very acrid. ODOR strong, pungent, disagreeable.
Suspected.

Gregarious. On the ground in coniferous woods,
sometimes in swampy places. Marquette, Huron
Mountains, Houghton, Bay View, New Richmond. July-
October. Frequent locally.

This species differs as a rule from the preceding by its
umbonate or obtuse pileus, but this is not always
reliable. It is necessary to take into account the odor of
the fresh plant, the undulate surface of the stem and the
color of the pileus. Usually it lacks the zones which are
marked in L. chrysorheus, but | have specimens from a
sphagnum swamp which show the zones quite well.
Miss Burlingham states that it is more zonate in wet
places. L. brevis Pk. and L. brevipes Longyear, are
considered by Miss Burlingham as ecological forms of
this species. Ricken refers this to the group with
pruinose gills; it is, however, too close to the preceding
to be placed so far away. Its taste is sometimes bitter at
first.
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Section Ill. Pileus glabrous, viscid; taste acrid.
70. Lactarius insulsus Fr. (SUSPECTED)
Syst. Myc., 1821.

lllustrations: Cooke, lll., PI. 975.
Bresadola, Fungh. mang. e. vel., Pl. 62.
Gillet, Champignons de France, No. 386.
Hard, Mushrooms, Fig. 135, p. 171, 1908.
Ibid, Fig. 132, p. 168 (as L. regalis Pk.).
Plate X of this Report.

PILEUS 5-10 cm. broad, rigid, convex-umbilicate, then
expanded-depressed to infundibuliform, coppery-orange,
with alternate zones of deeper or lighter tones,
sometimes paler throughout, viscid, glabrous, somewhat
uneven, margin at first involute then elevated and
arched, naked. FLESH scarcely compact, thick, white.
GILLS adnate then decurrent, thin, narrow, some forked
at base, white then pallid. STEM 2-5 cm. long, 8-15 mm.
thick, equal or tapering downward, glabrous, stuffed then
hollow, paler than pileus. SPORES globose, strongly
echinulate, 7-9.5 micr., pale yellowish. MILK white,
unchanging, very acrid.

Gregarious to caespitose. On the ground in open
frondose woods. Ann Arbor. July-October. Frequent.

This species does not yet seem to be clearly
understood. Ricken describes a plant which is scarcely
zoned except on the margin and which has very large
spores—12-15x10-12 micr. The spore-measurements of
Bresadola and Saccardo, on the other hand, agree with
ours. Peck's description (N. Y. State Mus. Rep. 38, p.
122) is that of the paler form and has been copied by
Mcllvaine. Our plants are mostly of the dark yellow to
orange type as described by Miss Burlingham, but paler
forms also occur. Specimens of the dark form were sent
to Peck who referred them to L. regalis Pk. and Dr.
Fischer's photograph of it is so named in Hard's book. It
is possible that some of our forms represent L. zonarius
Fr. which is said to have a solid stem, pale orange to
yellow-gilvus pileus with a thinner margin. According to
Fries (Monographia) L. insulsus has the habit and size of
L. deliciosus, differing in paler colors, acrid taste and
white unchangeable milk. Cooke's figure represents our
plants well except that they may become darker with
age. L. regalis is referred by Peck to a variety of L.
resimus Fr., and is said to be an almost entirely white
plant with scarcely noticeable zones, not at all related to
L. insulsus; its milk changes to sulphur-yellow. The gills
of our form of L. insulsus sometimes become dingy
yellowish in age or where bruised, but the milk is
unchangeable. The plants referred to L. insulsus by
Mcllvaine were edible.

71. Lactarius affinis Pk.
N. Y. State Mus. Rep. 23, 1872.
Ibid, (as L. platyphyllus Pk.).

PILEUS 6-15 cm. broad, firm, convex-umbilicate then
expanded-depressed, pale yellowish to yellowish-
incarnate or ochraceous-yellow, azonate, viscid,
glabrous, even, margin involute at first spreading and
arched. FLESH white, moderately thick. GILLS adnate-
subdecurrent, broad or moderately broad, close to
subdistant, forked toward base, creamy-yellowish.
STEM 5-10 cm. long, 1-2 cm. thick, equal, glabrous,
stuffed then hollow, yellowish to whitish, often spotted.
SPORES globose to broadly elliptical, 9-11 micr.,
echinulate, whitish. MILK white, unchanging, acrid.

Gregarious. On the ground in mixed or frondose woods.
Marquette, Ishpeming, South Haven, New Richmond,
Detroit. July-September. Rather rare.

Often a very large plant, whose pale yellow, zoneless
cap and broad subdistant gills set it apart from others.
The whole plant hag a tendency to be unicolorous,
sometimes dark, sometimes paler. Miss Burlingham
states that the milk sometimes dries to a pale dull green
shade on the gills. Whether it is edible is unknown.

72. Lactarius hysginus Fr.
Syst. Myc., 1821.

lllustrations: Fries, Icones, PI. 169, Fig. 2.
Cooke, lll., PI. 989.
Ricken, Blatterpilze, PI. 12, Fig. 4.

"PILEUS 5-7.5 cm. broad, rigid, convex, then plane,
umbilicate or slightly depressed, even, viscid, obscurely
zonate or azonate, reddish-incarnate, tan-color or
brownish-red, becoming paler with age, the thin margin
involute. GILLS adnate-subdecurrent, close, whitish,
becoming yellowish or cream-colored. STEM 2-5 cm.
long, 6-15 mm. thick, equal, glabrous, stuffed or hollow,
colored like the pileus or a little paler, sometimes
spotted. SPORES subglobose, whitish or yellowish, 9-
10 micr. MILK white, acrid."

On the ground, mixed woods. Houghton. July.

This was found only in the locality mentioned. The
description is that of Peck, with which the fresh plants
agreed, except that the gills were almost subdistant.
The pileus was obscurely zonate. It was found several
times, always solitary.

73. Lactaritis trivialis Fr. (SUSPECTED)
Syst. Myc., 1821.

Illustrations: Cooke, lll., PI. 976.
Hard, Mushrooms, Fig. 134, p. 170, 1908.

PILEUS 5-15 cm. broad, convex, soon nearly plane and
depressed, glabrous, viscid, azonate, color varable, livid-
gray to smoky-gray or with a lilac-purplish tint, lead-
colored or pinkish-brown, margin soon arched, at first
pruinose, thin. FLESH thickish, rigid-fragile, pallid.
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GILLS adnate-subdecurrent, close, thin, moderately
broad or rather narrow, some forked, cream-yellowish,
becoming dingy-greenish stained when bruised or in
age. STEM 4-12 cm. long, 1-2 cm. thick, equal, or
irregularly undulate, glabrous, even, not spotted, stuffed
then hollow, firm, concolor or paler than pileus, often
pallid. SPORES elliptical, echinulate, 8-10 micr.,
yellowish. MILK white or creamy-white, unchangeable,
acrid. Suspected.

Gregarious, subcaespitose or scattered. On the ground
in frondose and coniferous woods.

Throughout the state, from the southern limits to Isle
Royale. July-October. Common.

This is one of our commonest Lactarii during some
seasons, usually among the first to appear, especially in
the frondose regions. It is found in pine, hemlock,
mixed, or oak and maple woods throughout the state.
The northern form varies somewhat and needs further
study; a variety also occurs in the north whose milk turns
sordid green after exposure to the air, with broader and
more distant gills and a spotted stem. This may be
called var. viridilactis var. nov. Peck has described var.
maculatus with zonate pileus and spotted stem, and var.
gracilis which is quite a small and slender plant. The
common form is a rather large plant; the pileus is
sometimes up to 18 cm. broad with a dark livid or lurid,
indescribable color, and white or creamy-yellowish, acrid
milk. When old or faded the pileus becomes much paler
and is often pale leather-colored or incarnate-tan. The
flesh of the pileus though rigid is rather fragile and the
stem is firm but soon hollow or cavernous.

74. Lactarius uvidus Fr. (POISONOUS)
Syst. Myc., 1821.

lllustrations: Cooke, Ill., PI. 991.
Gillet, Champignons de France, No. 399.
Ricken, Blatterpilze, PI. 11, Fig. 4.
Patouillard, Tab. Analyt., No. 209.
Hard, Mushrooms, Fig. 144, p. 180, 1908.

PILEUS 3-7 cm. broad, convex then plane and
depressed, rather firm, often subumbonate, viscid,
obscurely or not at all zonate, sometimes spotted,
cinereus with lilac tinge or livid brownish-gray, margin at
first involute and subpruinose, thin and spreading.
FLESH whitish, becoming lilac or violet when cut, usually
rather soft when moist. GILLS adnate-subdecurrent,
thin, close, rather narrow, white or yellowish, quickly
becoming violet or lilac when bruised. STEM 4-7 cm.
long, 6-12 mm. thick, subequal, glabrous, uneven-
undulate, viscid, white or dingy yellowish, stuffed then
hollow or cavernous. SPORES subglobose or broadly
elliptical, 8-10 micr., echinulate, white. MILK white,
changing quickly when in contact with the flesh to lilac-
violet, bitterish-acrid.

Gregarious. On the ground in low, mossy places in
swamps, thickets, etc. Bay View, Houghton, Marquette.
August-September. Infrequent.

Known by the flesh changing to lilac or violet when cut or
bruised. Itis found in rather wet places, sometimes
attached to moss and sphagnum and then the base of
the stem is white-tomentose. It seems to be most
frequent in the Northern Peninsula. Its edibility is
uncertain; it is considered poisonous in Europe.

75. Lactarius maculatus Pk. (SUSPECTED)
N. Y. State Mus. Rep. 41, 1888.

PILEUS 8-12.5 cm. broad, convex-umbilicate, then
expanded-depressed to infundibuliform, grayish-buff to
grayish-lilac, distinctly zoned with concentric darker
spots, viscid when moist, glabrous, margin at first
involute, naked, then spreading and substriate. FLESH
grayish, becoming lilac where bruised, rather compact.
GILLS adnate-subdecurrent, close, broadest in the
middle, attenuate behind, whitish to cream-color, lilac-
vinaceous where wounded. STEM 3-7 cm. long, 1.5-3
cm. thick, subequal, ventricose or tapering, hollow,
sometimes compressed, spotted-variegated, concolor,
glabrous. SPORES "subglobose, echinulate, 10-12.5
micr." (Peck.) MILK at first white to cream color,
unchanged or becoming lilac on the flesh, acrid.

On sandy ground, oak and maple hillside along Lake
Superior, Marquette. August. Rare.

This is closely related to L. uvidus, differing from it in its
distinctly zonate pileus, larger size and spotted stem.
The milk in our specimens remained unchanged. Itis
likely that the milk in both L. uvidus and L. maculatus
sometimes turns lilac-vinaceous, that at other times it
remains unchanged except to cause the broken flesh
where it is touched by the milk to assume a lilac-
vinaceous color.

Section IV. Pileus glabrous, viscid; taste mild; milk
bright-colored from the first.

76. Lactarius subpurpureus Pk. (EDIBLE)
N. Y. State Mus. Rep. 29, 1878.

lllustrations: Peck, Ibid, 54, PI. 70, Fig. 1-6.
Burlingham, Torr. Bot Club Mem. 14, Fig. 8, p. 61,
1908.

PILEUS convex-umbilicate, then expanded-depressed to
subin-fundibuliform, dark red, pink-zoned, with a grayish
lustre, spotted with emerald-green, subviscid when
moist, glabrous, margin at first involute, pruinose, then
spreading. FLESH whitish to pinkish, becoming red
when broken especially next to the gills. GILLS adnate-
subdecurrent, close to subdistant, broadest in middle,
medium broad, dark-red., fading and greenish with age.
STEM 3-7, cm. long, 6-15 mm. thick, equal or tapering
upwards, glabrous, sometimes pruinose, stuffed then
hollow, dark red, spotted more deeply, floccose-hairy at
base. SPORES "broadly elliptical echinulate, 8-10x7-8
micr., yellowish." (Burl.) MILK dark red, mild. Edible.

Gregarious. Low moist woods of hemlock or mixed with
hemlock. Bay View, Huron Mountains. August-
September. Infrequent.
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Easily distinguished by its dark red milk which stains the
flesh of the broken plant; later the stains assume a
greenish hue. Dried specimens do not show this
character well, since they become much paler.

77. Lactarius deliciosus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Fries, Sverig. Svamp., PI. 6.
Gillet, Champignons de France, No. 382.
Cooke, lll, PI. 982.
Bresadola, Fungh. manger, e. vel., Pl. 64.
Peck, N. Y. State Mus. Rep. 48, PIl. 29, 1896.
Atkinson, Mushrooms, PI. 35, Fig. 1, 1900.
Gibson, Edible Toadstools, PI. 18, p. 169, 1903.
Michael, Fuhrer f. Pilzfreunde, Vol. |, No. 37.
Swanton, Fungi, PI. 15, Fig. 6-7.
Plate XI of this Report.

PILEUS 5-10 cm. broad, convex-umbilicate, then
expanded-depressed to subinfundibuliform, viscid when
moist, glabrous, orange or grayish-orange, fading to
grayish in age, zoned, zones or spots brighter-colored,
involute at first then arched-spreading. FLESH white
soon stained orange when broken, then greenish,
especially at junction of gills and pileus. GILLS adnate-
decurrent, close rather narrow, intervenose and more or
less forked, bright orange with yellowish sheen,
becoming greenish in age or where bruised. STEM 3-8
cm. long, 8-15 mm. thick, equal, even, stuffed then
hollow, pruinose, glabrescent, orange-yellow, orange-
spotted or at length greenish-variegated. SPORES
subglobose, echinulate, 8-10x7-8 micr., yellowish. MILK
orange or saffron-yellow, mild.

Gregarious-subcaespitose. On the ground in moist
mossy woods in coniferous regions, under hemlock,
balsam-fir, spruce, cedar, birch, etc. Isle Royale, Huron
Mountains, Marquette, Munising, Houghton, Bay View.
July-September. Frequent locally.

The most desirable perhaps of all the Lactarii for the
table, but not very common in southern Michigan at
least. Its orange milk and the beautiful zones of the cap
have frequently attracted the artist, and it has often been
illustrated. Its range with us seems to be mostly
northward. This statement is based on seven years of
collecting in southern Michigan, but does not exclude the
possibility of the appearance of L. deliciosus when least
expected and perhaps in quantity. Such sporadic fruiting
is not infrequent in other mushrooms after they seem to
be absent from a region. Peck says it occurs in all kinds
of woods, but so far it has been found in quantity only in
the northern part of the state. Michael says that
because of its strong aromatic taste it is not so desirable
as food when served alone but as an addition to other
dishes it is excellent.

78. Lactarius indigo Schw. (EDIBLE)
Syn. Fung. Carol. Super., 1818.
(Fries, Epicrisis, 1838).

lllustrations: Atkinson, Mushrooms, PI. 35, Fig. 3, 1900.
Mcllvaine, Thousand Amer. Fungi, PI. 41, Fig. 2.

PILEUS 5-12 cm. broad, convex-subumbilicate, then
expanded-depressed to infundibuliform, indigo-blue or
paler, fading when dry, with a silvery-gray lustre, zonate,
glabrous. FLESH blue, greenish in age. GILLS adnate-
decurrent, close, rather broad, indigo-blue or paler, at
length pale greenish. STEM 2-5 cm. long, 1-2 cm. thick,
equal or tapering downward, glabrous, even, stuffed
then hollow, indigo-blue, often paler and spotted.
SPORES "globose to broadly elliptical, echinulate, 7
micr., yellowish.” MILK dark blue, mild. Edible.

Gregarious. On the ground in oak and maple woods,
and sandy pine forests. Ann Arbor, Huron Mountains.
Evidently throughout the state. August. Rather rare.

No one can mistake this mushroom as it has no double.
It occurs sparingly, but is widely distributed. Schweinitz
should be given full credit for naming this striking plant.
It seems to be exclusively North American.

RUSSULARIA: Gills becoming darker in age, and then
pruinose.

Section V. Pileus minutely scaly, tomentose, pruinose-
velvety, dry; taste slowly or slightly acrid.

79. Lactarius fuliginosus Fr. (SUSPECTED)
Syst. Myc., 1821.

lllustrations: Cooke, lll., PI. 996.
Gillet, Champignons de France, No. 384.
Patouillard, Tab. Analyt., No. 322.
Ricken, Blatterpilze, PI. 12, Fig. 5.
Atkinson, Mushrooms, Fig. 117, p. 119, 1900.

PILEUS 2-6 cm. broad, convex, soon expanded-plane or
obtuse, sometimes depressed, dry, even, minutely
velvety-tomentose or glabrous azonate, isabelline or
grayish-brown, clouded with a smoky shade, margin at
length crenate-wavy. FLESH thin on margin, whitish,
becoming tinted with flesh-pink to salmon-color when
broken. GILLS adnate, at length subdecurrent, distinct,
close to subdistant, moderately broad, pruinose, pallid
then pale ochracens; becoming pinkish or salmon when
bruised. STEM 2-6 cm. long often short, 3-10 mm. thick,
subequal or tapering downwards, stuffed then hollow,
minutely pruinose-velvety or glabrous, pallid-grayish-
isabelline or smoky-clouded, pinkish-stained where
bruised. SPORES globose, echinulate, 7-9 micr. with
long sterigmata, pale ochraceous-yellow. MILK white at
tot, then changing slowly to flesh-pink or salmon where
in contact with the flesh, slowly acrid.

Gregarious. On the ground in frondose woods of oak
and maple. Ann Arbor. August. Infrequent.
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In Europe it is said to occur also in pine woods. Itis
known by its smoky-clouded often "snuff-brown" pileus,
and the tendency of the flesh to assume a flesh-pink or
pale salmon color where bruised. Dry weather plants
often respond slowly to bruising. The margin of the
pileus in age is apt to be wavy or scalloped. L. gerardii
Pk. is considered by Atkinson as probably a variety.

80. Lactarius lignyotus Fr. (PoisoNous)
Monographia, 1863.

lllustrations: Fries, Icones, PI. 171, Fig. 1.
Michael, Fuhrer f. Pilzfreunde, Vol. Il, No. 58.
Atkinson, Mushrooms, Fig. 116, p. 117, 1900.
Hard, Mushrooms, PI. 21, Fig. 236, p. 172, 1908.
Peck, N. Y. State Mus. Bull. 150, PI. 123, 1911.

PILEUS 3-7 cm. broad, convex, soon almost plane,
umbonate, sometimes slightly depressed and then
obsoletely umbonate, dry, azonate, pruinose-velvety,
even or mostly uneven-rugulose toward the center,
chocolate or seal-brown to sooty, margin wavy or sub-
plicate in age. FLESH white, slowly pinkish or reddish
where wounded. GILLS adnate-subdecurrent, close to
subdistant, moderately broad, at first pure white, then
ochraceus, reddish or pinkish where bruised. STEM 4-8
cm. long, 4-12 mm. thick, equal or abruptly plicate at
apex, pruinose-velvety, sometimes scarcely velvety,
sooty-brown, spongy-stuffed. SPORES globose, 8-9
micr., echinulate, yellowish, sterigmata long. MILK
white, changing slowly to reddish-pink where in contact
with flesh, mild or subacrid. Poisonous.

Gregarious. On the ground in woods, especially in
coniferous regions. Marquette, Huron Mountains, Bay
View, Ann Arbor. July-September. Infrequent.

Differs from the preceding in the darker color, the rugose
pileus and longer and more velvety stem. Efforts which |
made to differentiate the two by microscopical
characters remained abortive. Both possess slender,
cylindrical, aculeate sterile cells on the edge of the gills,
about 4 micr. in diameter. The trama of the gills in the
specimens examined was more filamentous in L.
lignyotus and had a floceose structure of spherical cells
in L. fuliginosa. The two species, however, appear to
run into each other at times.

81. Lactarius helvus Fr.
Syst. Myc., 1821.

lllustrations: Cooke, lll., Pl. 994.
Bresadola, Fung. Trid., PI. 127 and 39.
Ricken, Blatterpilze, PI. 13, Fig. 2.

PILEUS 4-12 cm. broad, fragile, convex then plane and
depressed with decurved margin, with or without an
obscure umbo, azonate, dry, floccose-scaly, tawny-
isabelline, fading, margin at first involute then spreading.
FLESH somewhat watery. GILLS subdecurrent,
thickish, close to subdistant, rather narrow, broadest
behind, whitish then ochraceous tinged incarnate,
pruinose. STEM 5-8 cm. longj (up to 15 cm. long on
sphagnum), 5-15 mm. thick, subrigid-fragile, subequal,

pruinose-pubescent, stuffed then cavernous, concolor,
white-mycelioid at base. SPORES globose, 7-9 micr.,
echinulate. MILK watery, rarely white, sparse, mild or
scarcely acrid. ODOR fragrant, like that of L.
camphoratus.

Gregarious or scattered. On the ground or on moss in
low swampy woods, or on sphagnum in peat-bogs,
sometimes among moss along exposed borders of
lakes, etc. Ann Arbor and elsewhere in the lake regions
of the interior. July-Sept. Frequent locally.

This is for the most part included under var. aquifluus by
Peck but the watery character of the milk is apparently
merely a result of the moist habitat.

82. Lactarius rufus Fr. (POISONOUS)
Epicrisis, 1836-38.

lllustrations: Fries, Sverig. Svamp., PI. 11.
Cooke, lll., PI. 985.
Gillet, Champignons de France, No. 391.
Ricken, Blatterpilze, PI. 13, Fig. 3.
Michael, Fihrer f. Pilzfreunde, Vol. |, No. 36.
Swanton, Fungi, Pl. 7, Fig. 3-4.

PILEUS 4-10 cm. broad, convex then expanded-
depressed to infundibuliform, umbonate, flocculose-silky,
glabrescent, azonate, dry, bay-red to rufous, not fading,
subshining, margin at first involute. FLESH rather thin,
rather soft when moist. GILLS adnate-decurrent, close,
at length pruinose, narrow, ochraceous then rufous.
STEM 5-8 cm. long, (longer in moss), 6-12 mm. thick,
equal, dry, glabrous, sometimes pruinose, stuffed then
hollow, firm, rufous or paler, often strigose-hairy at base.
SPORES subglobose, 7-8 micr., slightly echinulate,
white. MILK white, unchanging, very acrid. ODOR
none. Poisonous.

On the ground in hemlock and pine woods. New
Richmond. September. Infrequent or local.

Known by its red-brown color, umbonate pileus, very
acrid taste and rather large size as compared with others
of the same color. Peck has segregated a species on
the lack of the umbo, the hollow stem and scanty milk; it
is edible. This he named L. boughtoni Pk. (see N. Y.
State Mus. Bull. 150, p. 32, and PI. 6, Fig. 1-7). It seems
to be an extreme form of L. rufus and may be referred to
as var. boughtoni Pk. Longyear has reported L. rufus
from a swamp near Lansing where it occurred in large
numbers. | have seen it only in the Adirondack
Mountains, New York.

83. Lactarius griseus Pk.
N. Y. State Cab. Rep. 23, 1872.

lllustrations: Burlingham, Torr. Bot. Club, Mem. 14, Fig.
14. p. 18, 1908.
Hard, Mushrooms, Fig. 138, p. 174, 1908.

PILEUS 1-4 cm. broad, soon flaccid, convex then
depressed to infundibuliform, papillate, dry, azonate,
minutely tomentose, becoming floccose, grayish or
brownish-gray, variegated smoky-gray, margin at first
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incurved. FLESH white, thin. GILLS adnate-decurrent,
close to subdistant, pruinose, broader than the thickness
of the pileus, white then cream-colored to honey-yellow.
STEM 1-5 cm. long, 2-5 mm. thick, equal, dry, glabrous,
stuffed then hollow, whitish to grayish. SPORES broadly
elliptical to subglobose, 8-9x6-7 micr., echinulate, white.
MILK white, unchanging, slowly acrid.

Gregarious or scattered. On the ground or on much
decayed logs in woods of the coniferous regions of the
state. Marquette, Houghton, Huron Mountains, Sault
Ste. Marie, Bay View, New Richmond.

Distinguished by its small size, gray color and
tomentose-flocculose cap. It differs from L. cinereus in
its dry, non-glabrous pileus and in the gills becoming
cream-yellow in color. It seems to be limited to regions
with conifer trees, although it is also found in frondose
woods of such regions.

Section VI. Pileus glabrous, viscid; taste acrid.
84. Lactarius cinereus Pk.
N. Y. State Mus. Rep. 24, 1872.

lllustrations: Burlingham, Torr. Bot. Club, Bull. 14, Fig.
11, p. 67, 1908.
Hard, Mushrooms, Fig. 137, p. 173, 1908.

PILEUS 1-5 cm. broad, lax, convex-umbilicate, soon
expanded-depressed to subinfundibuliform, viscid when
moist, azonate or subzonate, glabrous, even, cinereous,
margin involute at first then spreading. Thin. FLESH
white. GILLS adnate, close, narrow, white, not yellowish
in age, often pruinose. STEM 2-6 cm. long, 6-12 mm.
thick, subequal or tapering slightly upwards, stuffed-
spongy then hollow, glabrous, cinereus, tomentose at
base. SPORES subglobose, echinulate, 6-7.5 micr.,
white. MILK white, unchanging, acrid.

Gregarious. On the ground in coniferous and mixed
woods of the hemlock regions of the state. Isle Royale,
Huron Mountains, Marquette, Houghton, New Richmond.
July-September. Infrequent.

Miss Burlingham distinguishes a distinct species which is
named L. mucidus Burl., which differs from L. cinereus in
its putty-colored cap with sepia center, and in that the
milk stains the flesh and gills blue-grayish-gray. It is said
to occur under hemlock but according to this author the
true L. cinereus is said to be restricted to beech woods.
Our plants grew under hemlock, birch, maple and pine. |
have no record concerning beech. It is probable that our
plants are to be referred to L. mucidus; in that case |
have no record of L. cinereus to which | have always
referred these collections. My notes are not sufficient to
settle the matter.

85. Lactarius vietus Fr.
Syst. Myc., 1821.

lllustrations: Fries, Icones, PIl. 170, Fig. 1. Cooke, Ill., PI.
10009.
Gillet, Champignons de France, No. 401.
Michael, Fuhrer f. Pilzfreunde, Vol. Ill, No. 71.
Ricken, Blatterpilze, PI. 14, Fig. 1.

PILEUS 3-6 cm. broad, convex then depressed or
subinfundibuliform, viscid when moist, azonate, minutely
silky-tomentose when dry, drab-colored or lilac-grayish,
margin involute at first then elevated and arched.
FLESH whitish. GILLS adnate-decurrent, close, narrow,
pruinose, cream color then drab or dingy yellowish,
stained grayish when bruised. STEM 3-7 cm. long, 5-10
mm. thick, equal or tapering upwards, stuffed then
hollow, glabrous or glaucous, rivulose-wrinkled,
concolor, tinged drab within. SPORES, globose,
echinulate, 6-8 micr., cream-buff in mass. MILK white,
unchanged, very slowly acrid.

Gregarious on the ground, mixed hemlock, beech and
maple woods. New Richmond. Infrequent.

Sometimes the whole plant including the gills is pinkish-
buff or incarnate. The grayish hue is more marked in
age. Itis said to be under suspicion.

86. Lactarius croceus Burl.
Torr. Bot. Club, Mem. 14, 1908.
lllustration: Ibid, Fig. 3, p. 38.

PILEUS 5-10 cm. broad, broadly convex-umbilicate then
depressed to infundibuliform, viscid, azonate or
obscurely zonate, micaceous when dry, orange to
saffron-yellow, glabrous, margin at first involute and
pruinose-downy. FLESH rather thin, whitish, staining
yellow or ochraceous where cut. GILLS adnate-
decurrent, close to subdistant, moderately broad, rarely
forked, pallid to pale yellow or incarnate-tinged,
changing to cadmium-yellow where bruised. STEM 3-6
cm. long, 1-2 mm. thick, equal, stuffed then hollow,
glabrous, pale orange-yellow, spotted. SPORES
globose to broadly elliptical, echinulate, 6-8 micr., pale
yellow. MILK white, scanty, slowly changing to yellow,
acrid or bitter, often slowly acrid.

Gregarious or scattered. On the ground in woods of
oak, maple, elm, etc. Detroit. August-September.
Local.

This approaches L. aurantiacus Fr. if indeed it is not
identical. That species is said to be poisonous. The
milk, flesh and gills of the European species do not
change color like ours. | have found it at different times,
always in the same woods near Detroit. Miss
Burlingham reports it from Vermont and North Carolina,
and identified our specimens as the same.
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Section VII. Pileus glabrous, dry; taste acrid or bitter-
astringent.

87. Lactarius colorascens Pk.
N. Y. State Mus. Bull. 94, 1905.

PILEUS 2-6 cm. broad, nearly plane, then depressed,
whitish at first, then reddish-buff to brownish-red,
azonate, dry or subviscid, glabrous. FLESH thin. GILLS
adnate, narrow, crowded to close, whitish soon
brownish-red. STEM 3-6 cm. long, 5-10 mm, thick,
glabrous, equal, stuffed, often compressed, even,
whitish, soon concolor. SPORES "globose, echinulate,
8 micr." (Peck.) MILK white, changing to sulphur-
yellow, bitter or slightly astringent.

On the Ground in mixed woods. Marquette; New
Richmond. August-September. Rare or local.

It has the color of L. camphoratus when mature, but the
milk turns decidedly sulphur-yellow. Found so far only in
coniferous regions.

88. Lactarius isabellinus Burl.
Torr. Bot. Club, Bull. 34, 1907.
lllustration: Ibid, Fig. 15, p. 103.

PILEUS 2-5 cm. broad, convex then expanded-
depressed, subumbonate, azonate, dry, glabrous,
wrinkled on disk, red-fulvous when moist, paler on
margin, fading, margin at length short-striatulate.
FLESH thin, white, staining yellowish from the milk.
GILLS adnate-subdecurrent, thin, close, narrow, forking
toward base, pale yellowish, soon ochraceous-fulvous.
STEM 2-4 cm. long, 4-6 mm. thick, equal, stuffed then
hollow, glabrous, concolor, white-tomentose at base.
SPORES "slightly echinulate, white, 7-8.5x6-7.5 micr."
(Burl.) MILK white or watery, at length sulphur-yellow on
flesh, abundant, slowly acrid or astringent.

On the ground in mixed woods, in coniferous regions.
Marquette. August. Rare or local.

Could easily be mistaken for a large form of L. subdulcis,
but the striations of the pileus, the taste and the
changing milk differentiate it. No specimens were
retained. In age, the milk seems to be sparse and its
change can not then be noticed.

89. Lactarius parvus Pk.
N. Y. State Mus. Rep. 29, 1878.

PILEUS 1-3 cm. broad, broadly convex then expanded,
sub-depressed, obsoletely papillate, dry, azonate,
glabrous, pale lilaceus-umber, fading, margin at first
involute. FLESH thin. GILLS adnate-decurrent, close to
crowded, narrow, few forked at base, dingy white or
ochraceus-tinged, becoming obscurely greenish then
dingy-brown where bruised. STEM 2-3 cm. long, 3-5
mm. thick, subequal, glabrous or pruinose above, stuffed
then hollow and often compressed, sometimes sulcate,
tinged with same color as pileus. SPORES subglobose,
slightly echinulate, white, 6.5-8 micr. MILK white,

unchanging, sometimes slightly changed on flesh, acrid.
ODOR none.

Gregarious or scattered. On the ground or much
decayed wood in forests of hemlock and pine or in cedar
swamps. New Richmond. August-September.

Frequent locally.

This is one of our smallest Lactarii. The umber color of
cap and stem, and the peculiar dingy-greenish tints
assumed by the wounded gills characterize it. It closely
approaches L. varius.

90. Lactarius varius Pk.
N, Y. State Mus. Rep. 38.

PILEUS 3-6 cm. broad, convex then plane and
depressed, grayish-buff or darker, with tinge of lilac, dry,
micaceous-shining, azonate or slightly zonate on margin.
Flesh thin, white. GILLS adnate-subdecurrent, close,
narrow, subventricose, whitish to cream-colored, stained
dingy greenish-brown where bruised. STEM 2-5 cm.
long, 4-6 mm. thick, equal, glabrous, firm, spongy-
stuffed, concolor or paler. SPORES globose, white, 7-8
micr. MILK white, unchanging, slowly acrid. ODOR
none.

Gregarious. On the ground in mixed woods. Marquette.
August.

This species is very close to the preceding. It is known
by its pale colors both when fresh and in herbarium
specimens. It was found only in the Northern Peninsula.

Section VIII. Pileus glabrous or pruinose velvety, dry;
taste mild.

91. Lactarius volemus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Fries, Sverig. Svamp., PI. 10.
Cooke, ll., PI. 999.
Gillet, Champignons de France, No. 402.
Bresadola, Fungh. mang. e. vel., Pl. 66.
Ricken, Blatterpilze, PI. 14, Fig. 3.
Patouillard, Tab. Analyt, No. 323.
Peck, N. Y. State Mus. Rep. 48, PI. 30.
White, Conn. Geol. & Nat. Hist. Surv., Bull. 3, PI. 10.
Michael, Fuhrer f. Pilzfreunde, Vol. I, No. 35.
Hard, Mushrooms, Fig. 142, p. 179.
Plate XII of this Report.

PILEUS 5-12 cm. broad, firm, convex then expanded-
depressed, plane or obtuse, dry, azonate, glabrous,
even or becoming rimose-areolate or rivulose,
unicolorous, orange-fulvous or brownish orange to tan-
brown, often pale, margin at first involute then spreading.
FLESH compact, rigid, whitish, sometimes brownish.
GILLS adnate-decurrent, close, moderately broad, white
or yellowish, darker with age or brownish where bruised,
somewhat forked. STEM 3-10 cm. long, 1-2 cm. thick,
subequal, glabrous or pruinose, solid, rarely cavernous,
concolor or paler. SPORES globose, echinulate, 7-10
micr., white. MILK white, unchanging, mild, abundant.
ODOR slight when fresh, strong on drying. Edible.
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Gregarious or scattered. On the ground in frondose
woods and open places, throughout the southern part of
the state. July-September. Common.

Like L. deliciosus, this species is very delicious when
properly prepared. It can be cut up and dipped in egg
and bread crumbs and fried like oysters; it is also
excellent when grated and then baked and served on
toast. The milk is copious and white. It is not likely to be
confused with others except L. corrugis and L.
hygrophoroides, both of which are similarly colored, but
as they are edible no harm results. It must not be
confused, however, with L. rufus which is considered
poisonous. | have been unable to find L. volemus in the
coniferous regions of the northern and western parts of
the state, although it probably occurs there.

92. Lactarius corrugis Pk. (EDIBLE)
N. Y. State Mus. Rep. 32, 1880.

lllustrations: Atkinson, Mushrooms, Fig. 115, p. 115,
1900.
Hard, Mushrooms, Fig. 141, p. 177, 1908.

PILEUS 6-12 cm. broad, firm, convex then depressed-
expanded, dry, azonate, minutely velvety (spicules!),
corrugate or rugose-reticulate, dark reddish-brown to
rufous-tawny, sometimes paler, margin involute at first
then spreading and arched. FLESH compact, white,
thick. GILLS adnate-decurrent, close, somewhat
narrow, sometimes forking, yellowish-cinnamon,
becoming fulvous-brown where bruised, provided with
dark-colored spicules which give them the brown color.
STEM 6-7 cm. long, 1.5-2.5 cm. thick, stout, firm, solid,
equal, dry, more or less tinged concolor and sub velvety.
SPORES globose, echinulate, 9-12 micr., white. MILK
white, unchanging, mild, copious. ODOR slight.

Gregarious or solitary. On the ground in frondose woods
or open places. Detroit, Ann Arbor. August-September.
Infrequent.

Closely related to the preceding, of which it might be
considered a variety. The rugose or corrugated pileus
and the abundance of brown spicules on the gills are the
main distinguishing characters.

93. Lactarius hygrophoroides B. & C. (EDIBLE)
Ann. & Mag. Nat. Hist, Vol. Ill, 1859.
N. Y. State Cab. Rep. 23, 1872 (as L. distans Pk.).

lllustrations: Peck, N. Y. State Mus. Mem. 4, PI. 53, Fig.
7-11, 1900.

PILEUS 3-8 cm. broad, rarely broader, firm, convex then
expanded, umbilicate or subdepressed, glabrous or
minutely velvety-pubescent, dry, sometimes rugose-
wrinkled or rimose-areolate, yellowish-tawny, fulvous or
paler, margin involute then spreading. FLESH
somewhat brittle, whitish, thick. GILLS adnate-subde-
current, distant, narrow, often intervenose, whitish to
cream-yellowish. STEM 2-4 cm. long, short, 8-16 mm.
thick, equal or tapering downward, solid, glabrous or
pruinose, concolor. SPORES globose to broadly

elliptical, 9-11 micr., minutely echinulate, white. MILK
white, unchanging, mild. Edible.

Gregarious or scattered. On the ground in frondose
woods or open places. Ann Arbor, Lansing, etc.,
throughout southern Michigan. July-August. Sometimes
common.

This species has the color of L. volemus but has distant
gills, a short stem and is usually smaller in size. It was
described as L. distans by Peck and it is regrettable that
this appropriate name could not be retained, as the
distant gills are its most striking characteristic. However,
specimens of Curtis' collections are still in existence and
show the plant to have been described by Berkely, as L.
hygrophoroides. It is equally as good to eat as L.
volemus.

94. Lactarius luteolus Pk.
Torr. Bot. Club, Bull. 23, 1896.

lllustrations: N. Y. State Mus. Bull. 67, PI. 83, Fig. 7-11,
1903.

PILEUS 3-7 cm. broad, firm, convex or nearly plane,
sometimes umbilicately depressed and subpapillate,
minutely pruinose-velvety, dry, azonate, more or less
rugose, yellowish or dingy buff, margin involute at first.
FLESH white, becoming brown when bruised. GILLS
adnate-subdecurrent, close, narrow, whitish, becoming
brown when bruised. STEM 2.5-5 cm. long, 3-10 mm.
thick, subequal, dry, glabrous or pruinose, firm, spongy-
stuffed, whitish or buff. SPORES globose, echinulate, 7-
8 micr., white. MILK white or whitish, changing to brown
on the flesh, copious, mild. ODOR mild or foetid.

On the ground in mixed woods. Marquette. August.
Rare.

To this species evidently belongs L. foetidus Pk. (N. Y.
State Mus. Bull. 54, p. 949, 1902), which is a form with a
foetid odor.

Section IX. Pileus glabrous, dry or subviscid, taste mild;
milk white, pale or watery.

95. Lactarius subdulcis Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Gillet, Champignons de France, No. 393.
Cooke, llI., PI. 1002.
Michael, Fuhrer f. Pilzfreunde, Vol. 1, No. 55.
Murrill, Mycologia, Vol. 3, PI. 49, Fig. 5.
Hard, Mushrooms, Fig. 140, p. 176.

PILEUS 2-5 cm. broad, firm, convex then depressed or
subinfundibuliform, often papillate, azonate, dry,
glabrous, brownish-red, isabelline or reddish-fulvous,
sometimes paler, not fading, even or subwrinkled.
FLESH whitish or tinged fulvous. GILLS adnate-
decurrent, close, pruinose, sometimes forked, rather
narrow, whitish soon pallid yellowish-flesh color, often
fulvous-stained. STEM 4-7 cm. long, 2-8 mm. thick,
subequal, stuffed then hollow, glabrous or pubescent to
tomentose toward base, even or wrinkled-lacunose,
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concolor or paler than pileus. SPORES globose,
echinulate, 7-8 micr., white. MILK white or watery-white,
unchanging, mild or slightly acrid or bitterish in the
throat. Edible.

On the ground in low woods, fields, copses, swamps and
wet places or in mixed or frondose woods. Throughout
the state. June-October. Very common.

This species occurs in dry weather when hardly any
other mushroom is to be found, and a swamp or bog
must be very dry if it does not yield some. In wet
weather it is to be found on high ground as well, either in
the woods or the bare soil in fields or roadsides,
sometimes even on decayed wood. It is very variable
and several varieties have been named, e. g. (a) with
cinnamon-red pileus; (b) with chestnut-red pileus and
spongy stem, and (c) with varnished-shining bay-red cap
and hollow stem. Ricken says the European form is best
known by the red-strigose base of the stem and the
tufted mode of growth. With us it is usually gregarious or
scattered. It must not be confused in dry weather with
Clitocybe laccata when the latter is moist and then
similarly colored. That species differs in its distant gills
and fading pileus, and never possesses milk.

96. Lactarius oculatus (Pk.) Burl. (EDIBLE)
Torr. Bot. Club, Bull. 34, 1907.

lllustration: Peck, N. Y. State Mus. Bull. 67, PI. 83, Fig.
20-24 (as L. subdulcis var. oculatus PKk.).

PILEUS 1-2 cm. broad, convex-expanded, abruptly
papillate-umbonate, viscid when moist, glabrous,
fulvous, fading to pinkish, umbodarker and scarcely
fading, margin at first involute then spreading. FLESH
whitish, thin. GILLS subdecurrent, medium close, broad,
pruinose, pallid then yellowish. STEM 2-4 cm. long, 2-5
mm. thick, equal, glabrous, stuffed, concolor or paler.
SPORES globose to broadly elliptical, echinulate, 7-9.5
micr., white. MILK white, sparse, unchanging, mild.

On the ground in moist places in woods, or on moss.
Ann Arbor. July-September. Infrequent.

Belated to the preceding, but often with a distinct
viscidity on the expallent pileus. Its definite and
persistent papilla has been called the "eye spot" of the
cap, since its darker color, especially after the rest of the
pileus is faded, makes it appear prominent.

97. Lactarius camphoratus Fr. (EDIBLE)
Epicrisis, 1836-38.

lllustrations: Cooke, Ill., PI. 1013.
Ricken, Blatterpilze, PI. 14, Fig. 7.
Plate XIlII of this Report.

PILEUS 1-4 cm. broad, firm, rigid-fragile, convex, often
umbonate, at length depressed, fulvous to dark
brownish-red, azonate, dry, glabrous, often wrinkled-
uneven, opaque, margin arched-decurved. FLESH
concolor or paler, rather thin. GILLS adnate-
subdecurrent, close, rather narrow, pruinose, dull
yellowish to reddish-brown. STEM 1-3 cm. long, 3-8

mm. thick, subequal, glabrous or pruinose, sometimes
compressed-wrinkled, spongy-stuffed, concolor.
SPORES globose, echinulate, 6-7.5 micr., white. MILK
white, unchanging, either copious or in dry weather often
watery white and scanty, mild. ODOR aromatic,
agreeable, usually very distinct. Edible.

On the ground in wet places, swamps, very rotten wood
in mixed or frondose woods. Throughout the state.
July-August. Common.

Known by its peculiar rigid-fragile consistency, its
aromatic odor and dark reddish-brown color.
Distinguished from L. rufus which grows in similar
situations, by its smaller size, odor and non-acrid taste;
from L. subdulcis by darker color and odor. The odor is
not of camphor as the name would indicate; it has been
variously characterized as like that of dried melilot,
slippery-elm bark, or chicory, or similar to that of L.
helvus. Like L. subdulcis, it is often to be found when
other mushrooms are absent.

98. Lactarius rimosellus Pk.
N. Y. State Mus. Bull. 105, 1906.
lllustration: Ibid, PI. 95, Fig. 7-11.

"PILEUS 3-6.5 cm. broad, rather firm, convex umbonate,
then depressed, brownish terra-cotta, fading somewhat,
azonate, dry, glabrous, rugose from the center, at length
minutely rimose-areolate. FLESH thin, isabelline then
concolor. GILLS decurrent, close, medium broad, few
forking, whitish then somewhat ochraceous. STEM 2-6
cm. long, 5-10 mm. thick, equal or tapering upwards,
stuffed then hollow, pruinose above, tomentose to
strigose downwards, concolor. SPORES broadly
elliptical, echinulate, 7-8 micr., white. MILK watery or
watery-white, unchanged, mild or slightly woody. ODOR
faint, somewhat like that of C. camphoratus.”

On the ground in open places or in wet places in woods.
Ann Arbor. August. Rare.

Differs from L. camphoratus in that the pileus becomes
rimose-areolate and fades somewhat in age, and in its
more tomentose stem.

Russula Fr.
(From the Latin, russula, reddish.)

Veil none; the trama composed of vesiculose tissue,
without a milky juice; gills rigid, fragile, acute on edge;
stem central, confluent with the pileus; spores globose or
subglobose, usually echinulate or verrueose, white
cream-color, yellow or ochraceous.

Fleshy, putrescent, rigid-brittle mushrooms, mostly
terrestrial, a few on much decayed wood, on sphagnum
or on other mosses. A very distinct genus, most closely
related to Lactarius, from which it differs by its lack of a
milky juice. Hygrophorus differs in the thicker and more
waxy nature of the gills although here there are evident
certain signs of relationship with species of Russula.
Almost all of the species are edible after careful cooking
since even the peppery forms then lose their sharp taste;
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in any case the mild species are perfectly safe when
fresh, young and clean.

The PILEUS may be red, purple, violet, bluish, yellow,
green or white, except in the Compactae, a differentiated
pellicle is present on the surface of the cap. This pellicle
is often composed of more or less gelatinous hyphae
and becomes viscid in wet weather, or it may remain dry
and become pruinose or velvety. The pellicle is
somewhat separable along the margin of the pileus and
in many of the Fragiles can be peeled easily on the
whole surface. The margin of the pileus is often striate
at least in age. In the species with a thin cap, the lines
of attachment of the gills to the cap show through as
raised ridges which are often tuberculate because of the
presence of the interspacial veins beneath and these
striae may extend far toward the center of the pileus. In
the species with firm and thick caps, the striations are
not as marked or are obscurely developed on the margin
only when the plant becomes old. Still, this character is
so variable that it must be used with caution as a
diagnostic character. The surface is usually glabrous or
merely pruinose to velvety; the latter appearance is due
to cystidia-like erect hyphae closely covering the pellicle.
The GILLS of the different species are of all shades
between shining white and egg-yellow, and this fact
alone separates them from any one of the spore-color
groups of the Agaricaceae. Some authors consider the
forking of the gills as well as the veining in the
interspaces of the gills important diagnostic characters.
These two characters are intimately related and forking
is for the most part merely a pronounced development of
veining. In fact such a large number of species have
been observed with veined interspaces and some forked
gills that this character loses most of its value. In R.
variata the forking is dichotomous or mostly so and
reaches its highest development. The different lengths
of the gills are, on the contrary, much more important
characteristics. They may be alternately long and short
as in the Compactae, or they may be all of one length
with rarely any secondary or shorter gills. Intermediate
cases occur in the Subrigidae, but even here the short
gills are not numerous. Their shape and width are also
of value, since the anterior and posterior ends have a
characteristic width which accompanies other characters
of the given subgenera. The STEM is usually white,
sometimes red or slightly ochraceous, in some species
changing to ashy, etc., with age. The reticulations on
the surface are obscure and of no diagnostic value. Itis
usually spongy-stuffed within and may become
cavernous in age or hollowed by grubs; in the
Compactae, however, it is usually solid. The TRAMA is
composed of large bladder-like cells arranged in groups
and surrounded by strands of slender hyphae, as in
Lactarius. Such a structure is said to be vesiculose and
accounts for the more or less brittle consistency of the
plants. Since the difference in this consistency is
accompanied by other good characters, it is made the
basis of a division of the genus into its subgenera. The
TASTE as in the Lactarius, is sharply acrid in some
species, slowly or slightly acrid in others, and entirely

mild in a considerable number. This is an important
character for the identification of the species and is fairly
constant. It is necessary to have fresh plants to be sure
in some cases that the acridity is present. Sometimes
plants which are apparently mild will be found to have a
slight acridity only when very young, or only in the gills
and not elsewhere. The ODOR of some species, e. g.,
R. foetans, R. foetantula, R. compacta, etc., is quite
characteristic and should never be unconsidered. One
must not confuse this test by applying it to plants already
in the first stages of decay. SPORE PRINTS are
considered by most as the most essential means of
settling the identity of closely related species. It has
been claimed that the color is constant and with this
claim | agree. lItis also known that the spore prints fade
or change after a time, and hence old herbarium spore-
prints are not reliable unless accompanied by careful
notes of the print when fresh.

The genus may be divided into four natural groups which
are here considered as subgenera: Compactae,
Rigidae, Subrigidae and Fragiles. Of these, the first and
last correspond to the tribes of that name in Fries.
(Hymen. Europ.) As shown in a former paper,
(Kauffman, Mich. Acad. Sci., Rep. 11, p. 60, 1909), the
forking of the gills and the striations on the pileus are not
very reliable for the characterization of the main groups.
It has seemed practicable to establish a new division,
viz., the Subrigidae, to include forms with a pruinose or
velvety dry pellicle and rather firm consistency, which
are out of place elsewhere, and seem to be closely
related. Some have divided the genus into two large
groups on the basis of the mild and acrid taste (Massee,
British Fungus Flora, Vol. 1ll.). Others have used the
spore-color (Schroeter, Pilze Schlesiens and Hennings,
Engler. u. Prantl Pflanzenfamilien). Earle has raised the
five "tribes" to generic rank (Bull. N. Y. Bot. Gard. 5, p.
373, 1909), and finally, Maire has proposed a division of
the genus into eight sections based in part on
microscopical characters (Soc. Myc. de. France, Bull.
26, p. 120, 1910). The last author appreciates that the
groups of Fries are fairly natural and has kept the main
features, while emphasizing the presence or absence of
cystidia-like spicules on the surface of pileus and stem.
These "cystidia" cause the velvety or pruinose character
which | have used in the group Subrigidae. Further
studies of all young buttons and their development will
aid materially in a proper arrangement, especially with
reference to the character of the margin of the very
young pileus.

The claim of Maire (l. c.) that microchemical tests can be
used to advantage, has been given a trial in ten of the
following species. This work was done at my request by
Dr. W. B. McDougall in our laboratory during the summer
of 1912. The results are appended under the
corresponding descriptions of the species studied.

The abbreviations of Maire are used as follows: G =
Tincture of Guaiac. S V=Sulfovanilline. F
S=Sulfoformalin. The last two are prepared as follows:
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Sulfovanilline.

Distilled water 2.ccC.
Sulfuric acid, pure 2.cc.
Vanilline (c. p.) 25. q.

Sulfoformalin.

Distilled water 25
Sulfuric acid, pure 5.cc.
Formalin (4% sol.) 75

The action of guaiac is to turn the flesh blue and should
react in one or two minutes. Sometimes only certain
parts of the plant react, e. g., in R. subpunctata, the gills
are unaffected. The sulfovanilline turns the parts blue,
sometimes at first pink, while the sulfoformalin intensifies
the brownish color of the cystidia and the lactiferous
hyphae in the gills. We did not test the "cystidia" of the
surface of the pileus and stem, where the test was
effectively used by Maire. In R. virescens and R.
crustosa the last two chemicals had hardly any effect as
compared with the quick reaction in other species. Our
work has been merely preliminary and covered only a
small number of species.

The key includes a few species not yet found in the
state. Every season seems to differ in the particular
species one finds and a number of forms still remain
unidentified, but the following list comprises all the
species frequent from year to year, at least in the
southern part of the state.

The genus has been largely gone over and revised since
the publication of the Monograph (Mich. Acad. Rep. 11,
1909), and several additional species have been
included and others more fully described and discussed.
The recent critical papers by Maire, Romell, Battaille,
Ricken, and others in Europe, have thrown much
needed light on a number of species.

Key to the Species

(A} Gills unequal, alteroately long and =hort, lesh thick to the margin
af (he pileus, which 12 at fest inenrved snd never has strintions.
{Compactan).

{a) Flesh white, unchangeahle,
{h)  Gills subdistnot; plant eotirely whitish; pileis B-16 om. a0, R,
defica Fr.
(hb)y  Gills elosse.
el liilens whitish then sooty-gray, 6.7 em. broad. 108 R, edusia
T

(e Pllens not becoming sooty in age.

{d} klor strong, alkaline; pileus large, 10800 em, broad, whitlsh
then pale rusiy-ochraceas, B, magaifcen. P
(ddy  Odor pone; pileus 4-8 cm, bread, whitish, 80, R decils
var, freripes Pk
{an)  Flesh changing to reddish or blackish in age or when broised.
(b} Flesh at length focmroate or rosty-reddish; odor disagTesable
when drying. 104 8. compocia Frost,
(bh)  Flesh at length blagkish.
{0} Gills subdistant to distant: Aesh at Gret reddish when broised,
then Black, 100, R, sfgifeais Fr.

feed  Gille close or crowded.
(d)  Gills ete, becoming reddish 1hen black; gills crowded, 201
R densifoiia Seer,
(dd)  Gls et becoming Muish-black, not at frst red; pileus dry
1kE R, sordida Pl
(AAY Gills mestly egual, sometinses with shorter opes peatiered pro-
miscuausly,
fah Gilla dichotomously forked throoghost; pilens dull pink {0 pue-
plish when young, later olivaceous, o grespleb-umber, 116, R,
virrinte Hani.
{@al IGE]Ik forked anly ab thie bage, or forking ool extensive of laghk-
ne.
b Bpores while in mass,
{8, acrpnes, K festanlsle, B resceed, B madas and B sub-
punstete have creamy-white spores),
(e Pileas wlite,
i} Taste acrid. 133 R, albiduia P
(add)  Taste mild,
igl  Pilens  viseld, sometimes  tinged yellowish; remaining
white when dried. 130 & oibide PR
(ee}  Tileus dry, sometimes tinged pink. 133 K. albella Pk
{ee}  Plleus some shade of green or dingy grecnishowhite. [See
also {ecalk].
{d) Pileus with a continucous separable pellicle; taste mild.
12k R, eersgines Limdb
(i Fallicle adnate, becoming pulverulent or aroolate-cracked;
gills close.
(&) Fileuws dry, dark green when young, substriate on margin.
16h, R viFcsoens
{ee) Plleas vischd, glabrous on disk, mouldy-white ta pale
greanish-white, sirlate on margin. 106, & crusfess P
{eee)  Pilems some shade of red, pink, porple or bluish. [Ses
alsg (eeso) ],
{d)  Taste mild,
(o) Gills floccosecrenalate on sdpge; pilens wviseid, shining
Blaod-Fed ; slein Uinged red. 141 R, perpesing . & 5.
fenl  Kidge of gills not crenulats,
(£} Pileus firm and bard, or compaet; pellicle adnate op
diaappeEaTing in places,
{g) Pilens pruinose-velvety, dark red, or purplered; stem
rosy aor dark red; gills at length dingy eresm-color.
118, K. marige k.
(Eg]  Filens wet markadly prainoss,
thl Pileus 510 cm. brood.
(i} Pileus pale bluish-purple, ot length rosy to white
on digk, visedd, stem white. 117, K. cyaneranthe
Fr. var,
{ii1  Pilens pale red, soan dey, unpolished ; stem rosy-
timgedl or while; laste rarely slightly aerid. 108,
R, lepida Fr,
(i Pileus 26 cm. broad.
(§)  Pileus dull lilas-purplish. & Hlaoceas Quel
(iy  Pliens ingarnate (o pale livid plok. 114 R
vesco Fr.
(M) Pileu=s rather thin, fragile or subfragile.
(g)  Pilens usnally -4 co. brosd, clear pink; o oak woods,
ME R unciriiy Pk.
iggl  Pileus 46 cm. brood, dark vialet-purple or purplish-
redl, sllkyebining, in eonifer womds, 143 R, seri-
cennifers Kouff.
fEEs)  Pilews 612 em. broad, bright rose-red with vellowish
spots; stem white. 140, R suddepalleis PH.
4idd)  Taste very aerid.
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{a) FPlleus -6 cm. brosd.
it} Spore-mass pare white; stem white, Craglile,
(d  Fileus uniform rosy-red; gills close to subdistant. 181
B, frogiliz Fr.
(gl Filens moey-rod on margio. dlsk olivaceous or pur
plages, 112 K. follor Che
pli=lh amd livid: gills subdistanl: osually o moesy
(ff)  Spore-mass creamy white) stom white or rosy,
{gd  Pileas rigid, not siriete, soon dry; eoticle adoate,
unpolished. red. 115, R, subpssciela spo nov,
(gt Flens subfragile; pelllcle separable and striate om
margin, viseid, shining rosyoresd. 134, B rosccen
Fr. R, sasguiiica Fr
(eel  Plleus 510 em, broad, rarely larger,
(] Rigid. Pileas dark red, not fadiog, oeticle pdnate, even
on margin. 115 R giropnrpares Malre
() Fragile; plleus rose-red to scarlet.
() Toste tordily nerdd, 120, R, rugufose Pl
fggh  Taste qoickly aerbd.
k1 On apl!mgnum; In troops. 1280 R, emedipa wvar,
FFCET PR
(k) On delsris of very rotten wood and en the ground.
1%, R, emedico Fr,
{eceed  Pileas some shpde of brown, yellowish, sbe
(dy  Odor arcmatie, becoming foetld; plleus very striate,

{g) FPileus 7-1% cm, broad, sordld wellowlsh-whitish, 111, B.
foeteas Fr.

(ee)  Pileus 37 em. brond, pale lvid echraceous; base of stem with
rusty-rad atainz 100, . forleniuia Pk

(ddy klor nob aromatie,
e} Fllews 612 om. broad, siran-eolor to oolroeeous-reddish,
rigid, not striate, 107, R ochraloicoddes &p. nov.
{ee)  Pileis 3-8 em Broad.
(f)  Taste acrid; pllews grayish-brown, sobsiriate, 118 R,
gorarie Pr.
(M) Taste mild’
(gl Plleas yellow oF pellowizh, al least when young, not
ashy under the caticle,
(h} Pileas §-8 cm. broad, seareely strinte In age, chrome
vellow: =tem vellow. R, fevides Frost
{hh}y Pilenz 356 em. broad, very tuberculatestriate In
age, nt first sulphurgellow then dingy yellowishe:
BEowi. 109 R Peleerslente Dh.
{ez) Pilens pale yellowish-brown, sshy onder the enticle,
strongly striate. 112, R, pectinafoddes PR
{bbk Spores and gills some shade of schrneeous, yellowlsh or ereany-
vellowlsh (spOTe-print necessary ).

{¢)  Stem whitish, changing to achraseous-brown where bruised or
handled; cdor disajgreeable in nage; color of plleus purplish-
rai, ollvaceons, yellowish, ebe, very varinble, colors mixed. 121,
R zerompeling Fr. 122 R, squalids PR

{ocy  Stem mol with this pecalinciny.

{d)  Flleus some shade of red.
(e} ‘Taste perld; fragile
Iy Pileos reddizh-busgff to purplish: spores pula wellow; in
awamps. 127, R polustriz Ph
() Pllons rosy-red to searlet.
(i} Gills straw wellowlah to pale cehraeeons; margin of
pllege even, rather firm. 135, B, eeoferviosa Fr.
(gl Gills deep ochraceows-vellow; margin of pileus striate,
gills and pilens fragile. 1868, R. lenmiceps Kaulf,
(ee)  Taste mild,

{1 Stem ab lepgih sshy or Blackish where brulsad,

(g} Wound at first reddish then black; pilens dull red.
variegated with yollow ete, firm. 126, B rubeecons
Heards.

{®2) Woeund not at first reddish,

{h} In econiferous regions; stem stoat,

(i) Pileus 5-12 em. broad, orange-red. 123 R, de-
eodorans Fr,

({1y Pileas 5I0 em. broawd, crimson-red. 13, R de-
colorams war. vubiciceps Hanfi

ihh} In frondose reprions; stem net very stout; plloas
darle red to blackish on disk, 126. R, cbscura
Fom.
() Btem not becoming ashy,
igd Pilens §10 cm. broad or more
(h) Plants weually solitary or scattered,

(i) TPileus firm, large, dingy or dull red to purplish,
often faded; gills pehroeecus from the first. 128,
R alytecen Fr.

(1} Pilens and stem very fragile; colors of pileus
mixed varying pink, incarnate, yellowish; epores
bright yellow. 145 R, amgedalofde: Ep. nov.

{111} Pileus firm, blood-red. 187, K. boreclis Kauflf

(k] Closely gregarious, sometimes in troops; fragile,

{1} Fleus dull nnd variabla in color, not bright red;
#ills white at first, then cream¥-yellowiah to pala
achracesus. 144 R, infegpre Fr, and forms,

(i) Pileus dark violet-purple to dark red; rother firm;
spores oohraceous-buff, R, ochrophafle Ph.

{gg) Pilews 24 cm. bropd or less,

{hy Spores pale yvellow or cream oolor.

(I} Pileus umbonate, very fragile; on sphagnum, 148,
&, spiomaphila Kouff,

(iiy Pileas nwot wmbonpate; siem and gz translucent,
honey-yellowish in sge; fragile. 147, R puel
Inrin Fr.

(hl)  EBpares truly echracenis (i mass.

(1) Stem rosy-dnsted; rﬁleua rase-redl, fraglle. 148,
. roscipes (2ec) B

(i} Stem white: pileas p[nmah. red, 1ilae ate, fm:llﬁg
to vellowlsh, 14% K. chamecolenéinag Fr. 150
Fe. abieting, ete.

{dd) Pileus some shade of yeilow,
ie}l Flesh of stem cinerepus whean old,
i(f} Pilews ompgersd, foding in oage 123 R, decolorons

Fr.
(ff)  Filens dull yoellow {(flaves), calor not chapging, scaroely
viseld, 124, R fore Hom.
{ea)  Flesh not beceming ashy.
i1 Bdge of gills vivid lemonorellow. R, mprafa Fr,
() Edge of gills coneclor.
(&) Taste mild; pilews 246 em. broad, gills egg-yellow, 151
R Iutea Fr.
{gg) Tuste tordily aerid; piless 5-10 om. brosd ; gllls pale
wellow, 126 B, awrohdieicles Kauall,

COMPACTAE Fr. Flesh thick, compact and firm. Pileus
without a separable pellicle, its margin non-striate and at
first involute. With entire and short gills alternating
regularly. Spores white in mass.

This group is closely related to the Piperites division of
the genus Lactarius. Some of the species, e. g. R.
delica, are very similar to L. vellerius, L. deceptivus, etc.,
when the latter are dried out by the wind or dry weather
and then lack the milky juice. The Compactae are a very
natural group, easily distinguishable.

99. Russula delica Fr. (EDIBLE)
Epicrisis, 1836-38.

lllustrations: Cooke, lll., Pl. 1068.

Gillet, Champignons de France, No. 607.

Bresadola, Fung. Trid., Vol. 2, PI. 201.

Ibid, Fung. mang. e. vel., Pl. 68.

Ricken, Blatterpilze, PI. 15, Fig. 1.

Patouillard, Tab. Analyt, No. 514.

Peck, N. Y. State Mus. Rep. 54, PIl. 71, Fig. 1-5 (as
R. brevipes Pk.).

Ibid, N. Y. State Mus. Eep. 43, PI. 2, Fig., 5-8 (as R.
brevipes Pk.).

PILEUS 8-15 cm. broad, firm, convex-umbilicate then
depressed to infundibuliform, dull white, sometimes with
rusty-brown stains, unpolished, glabrous, pubescent or
obscurely tomentose, even, dry, margin at first involute
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not striate. FLESH compact, white or whitish, not
changing where bruised. GILLS subdecurrent, narrowed
behind, broader in the middle, subdistant, or distant,
thickish, short and long alternating, few forked, white or
whitish, edge often distinctly greenish. STEM 2-5 cm.
long, 1.5-2 cm. thick, short, stout, solid, equal or
subequal or tapering down, white becoming dingy, not
turning blackish when bruised, glabrous or
subtomentose above, often with a narrow pale-green
zone at apex. SPORES globose, 9-10 (rarely 11 or 12)
micr., tuberculate, white in mass. TASTE mild to tardily
but weakly acrid. ODOR none.

Gregarious, in sandy soil. In maple, birch, oak and
coniferous woods throughout the state; most abundant
along the Great Lakes in conifer regions. July-October.
Common locally.

Var. brevipes Pk. (=R. brevipes Pk., N. Y. State Mus.
Rep. 43, 1890), has been found at New Richmond. The
gills are crowded and the pileus is smaller, 4-6 cm.
broad. It was found in hard clay soil, through which it
pushed with difficulty. It is apparently an ecological
variety conditioned by dry weather and hard soil. Itis
uncommon.

The typical R. delica is usually a large plant, simulating
Lactarius vellerius in size, color, etc. Fries in the
Epicrisis says the cap is "shining." This error was
omitted in his Monographia but copied again in
Hymenenomycetes Europaei. The error has since been
repeated by other authors, including Cooke on his plate
in the lllustrations. The Michigan plants are exactly like
those growing in Sweden, where in some of the
specimens the edge of the gills and the apex of the stem
were tinged green, as is the case in ours, especially in
the plants of the northern part of the state. R. lactea Fr.
is said to have very broad, distant, free gills and milk-
white cap and stem. | have not seen any plants with the
glaucous green gills of R. chloroides Bres.

100. Russula nigricans Fr. (EDIBLE)
Epicrisis, 1836-38.

lllustrations: Cooke, lll., PIl. 1015.
Gillet, Champignons de France, No. 625.
Michael, Fihrer f. Pilzfreunde, Vol. lll, No. 75.
Ricken, Blatterpilze, PI. 15, Fig. 2.
Peck, N. Y. State Mus. Rep. 54, PI. 71, Fig. 6-9.
Hard, Mushrooms, Fig. 146, p. 184, 1908.

PILEUS 7-15 cm. broad, subrigid, convex then
depressed to sub-infundibuliform, margin at first incurved
then spreading and elevated, often irregularly wavy, at
first whitish and clouded with umber, soon smoky-umber,
subviscid at first, glabrous, even on margin. FLESH
compact, white, changing to reddish where bruised, then
blackish. GILLS narrowed or rounded behind, adnexed,
thick and firm, subdistant to distant, sometimes
intervenose, short and long alternating, white becoming
grayish, reddish at first when bruised. STEM 2-6 cm.
long, 1-3 cm. thick, solid, hard, stout, glabrous, even or
lacunose-depressed in places, white at first, at length

smoky-umber, reddish then blackish where bruised.
SPORES sub-globose, 8-10 micr., echinulate, whitish in
mass. TASTE mild, sometimes tardily but slightly acrid.
ODOR none.

Gregarious or solitary. On the ground in coniferous or
fron-dose woods. Throughout the state, rarely in the
southern part, more plentiful in the north. July-
September.

This Russula usually persists in ordinary weather without
decaying and is then frequently inhabitated by another
mushroom, Nyctalis asterophora, as shown in the
illustration. It is usually a rather large, firm plant,
distinguished from the following by the subdistant, thick
gills. The flesh of all parts when bruised turns first
reddish then blackish, but the red stain may not appear
in old plants; this is to be expected because of the drying
up of the scanty juice which is supposed to cause this
phenomenon where it is exposed to the air. Peck,
Mcllvaine and others have eaten it and consider it fairly
good.

101. Russula densifolia Secr. (EDIBLE)
Mycographie |, 1833.

lllustrations: Cooke, Ill., PI. 1017.
Gillet, Champignons de France, No. 608.
Patouillard, Tab. Analyt., No. 319.
Hard, Mushrooms, Figs. 157 and 145, 1908.
Kauffman, Mich. Acad. Sci. Rep. 11, Fig. 1, op. p. 90,
19009.

PILEUS 5-12 cm. broad, somewhat firm, convex then
depressed to subinfundibuliform, margin at first incurved
then elevated, dull whitish at first, soon clouded with pale
smoky-brown, without a pellicle, usually subviscid, even,
pruinose when dry. FLESH compact, thick, grayish-
white, pale smoky in age, changing to reddish when
bruised, then blackish. GILLS narrowly adnate to
subdecurrent, rather narrow, thick, crowded then close,
alternately long and short, few forked, subvenose,
whitish soon dingy grayish, reddish when bruised then
black. STEM 5-6 cm. long, 1.5-2.5 cm. thick, stout,
equal or tapering downward, rigid, spongy-solid, whitish
then cinereous, soon dark ashy within, turning reddish
then blackish where bruised, obscurely wrinkled,
glabrous or subpruinose. SPORES globose, coarsely
reticulate, 7-9x6-8 micr., white in mass. STERILE
CELLS on edge of gills, hyaline, slender, flexuous,
acuminate, 60x3-4 micr., abundant. TASTE slowly acrid
in fresh plant ODOR none.

Gregarious, subcaespitose or solitary. On the ground in
fron-dose woods among fallen leaves. Ann Arbor,
Detroit, Palmyra. July-September. Usually rare, but
abundant in August, 1912, in oak woods at Ann Arbor.

As pointed out by Peck, the American plant is slightly
subviscid on the cap but this character is easily
overlooked. The viscidity is islight, even after rains. It
comes nearest to R. adusta, in size, natural coloring and
gills, but differs in the change which the flesh undergoes
when bruised. Authors consider R. adusta to have a
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mild taste and if this is true our plant differs also in this
respect. The gills are usually markedly crowded and
narrow, while those of R. nigricans are broad and
subdistant. The latter is more common in coniferous
regions, while R. densifolia has so far been found in
Michigan only in frondose woods. Maire (Bull. Soc. Myc.
France, 26, p. 87) states that R. densifolia lacks the hair-
like sterile cells on the edge of the gills; that they are
abundant in R. nigricans and less numerous in R.
adusta. In our specimens of R. densifolia they were
abundant, which would indicate that this is not a very
constant character.

102. Russula adusta Fr.
Epicrisis, 1836-38.

Illustrations: Cooke, lll., PI. 1051.
Michael, Fuhrer f. Pilzfreunde, Vol. I, No. 64.
Ricken, Blatterpilze, PI. 15, Fig. 3.

"PILEUS 5-7 cm. broad, convex then depressed or
subinfundibuliform, white or whitish, becoming brownish
or sooty-gray, glabrous, dry, even. FLESH compact,
white, not changing when bruised. GILLS adnate to
subdeeurrent, thin, close, short and long alternating,
narrow, white becoming sordid. STEM 2-5 cm. long,
about 1.5 cm. thick, short, solid, equal or subequal,
glabrous, even, white then sooty-gray. SPORES
subglobose, slightly echinulate, 6-9 micr., white in mass.
Taste mild. Odor slight."

Gregarious or solitary. On the ground in mixed woods of
northern Michigan. July-September. Infrequent.

The smaller size, unchanging flesh when bruised, and
thin close gills characterize it. At first the whole plant is
nearly white, but it gradually takes on a grayish or sooty
cast. Michael, who gives an excellent figure, says it has
a rather strong odor which is almost nauseating. This
seems not to have been noticed by others. In Europe,
also, it is said to be soon attacked by grubs especially in
the stem; as the same insects do not always occur in
this country, such facts are only of local interest. It
usually hugs the ground closely.

103. Russula sordida Pk. (EDIBLE)
N. Y. State Mus. Rep. 26, 1874.

lllustrations: N. Y. State Mus. Bull. 105, PI. 98, Fig. 1-3,
1905.
Plate XIV of this Report.

PILEUS 5-12 cm. broad, dry, convex-depressed, margin
at first incurved, glabrous, even, dingy white becoming
smoky with age. FLESH whitish, compact, becoming
blackish-brown or bluish-black when bruised, without
first turning reddish. GILLS adnate to subdecurrent,
rather narrow, close, long and short alternating, white
becoming blackish in age, few forked. STEM 3-5 cm.
long, 1-2 cm. thick, short, solid, rigid, equal, whitish
becoming black when handled. SPORES globose, 7-8
micr., white in mass. TASTE mild or tardily and slightly
acrid. ODOR none.

Gregarious or solitary. On the ground in the hemlock
regions of the north, rarely in southern Michigan. July-
August. Infrequent.

This differs from the European R. albonigra (Kromb.) in
its dry pileus. A species has been named by Peck with
viscid cap, viz., R. subsordida; this is probably identical
with R. albonigra. Our plant has a dry pileus and differs
from R. nigricans and R. densifolia in the lack of the
change to red immediately after bruising. In specimens
found near Ann Arbor the gills of the young plants were
easily separable from the trama of the pileus; whether
this is a constant character | cannot say. Peck found the
same to be true in specimens of R. densifolia. The
stems are said to be often infested with grubs.

104. Russula compacta Frost & Peck (EDIBLE)
N. Y. State Mus, Eep. 32, 1879.

Illustration: Peck, N. Y. State Mus. Bull. 116, PI. 109,
1907.

PILEUS 5-10 cm. broad, firm, convex then depressed to
subin-fundibuliform, margin at first incurved, thin, then
elevated, dry, unpolished, minutely tomentose in age,
even, whitish when young, at length sordid-pale-reddish
or rusty-ochraceous either wholly or in spots. FLESH
thick, compact, rather brittle, white, changing to reddish
in age or when wounded. GILLS narrowly adnate, close,
rather narrow, alternately short and long, sometimes
much forked toward base, sometimes few forked, white
at first, then stained sordid reddish or reddish-brown.
STEM 3-6 cm. long, 1.5-3 cm. thick, stout, spongy-
stuffed, rather brittle, equal or tapering down, uneven,
white at first becoming reddish or reddish-brown in age
or from handling. SPORES subglobose, echinulate, with
large oil-globule, 8-10x7-8 micr., white in mass. TASTE
mild or slightly and tardily acrid. ODOR becoming
disagreeable in age or on drying, like that of R. squalida
Pk.

Gregarious. On the ground in beech and maple woods.
New Richmond. August-September. Rare.

This is a very distinct species. The whole plant becomes
diffused with the rusty-reddish color which is at first pale
incarnate, but becomes more marked as the plant ages.
The stem has the consistency of that of Boletus
castaneus or B. cyanescens but the interior becomes
cavernous less readily than in those plants. The scanty
juice which causes the color change has the same
relation to the flesh as that which causes the reddish and
then blackish color in R. nigricans. The disagreeable
odor of the drying plant is quite marked, and is an aid to
its identification. It is probably quite rare; it was found
only a few times in New York by Peck but h'as been
reported by Van Hook from Indiana. R. incarnata
Morgan (Cinn. Soc. Nat. Hist., 1883) is probably
identical. The edges of the gills are provided with
microscopic, subeylindrical, sterile cells. In age the plant
becomes quite fragile. Peck's figure is not at all
illustrative of the colors.
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RIGIDAE. Flesh compact, rather thick. Pileus rigid,
provided with an adnate cuticle which often cracks or
disappears in parts of the surface, especially on disk,
mostly separable only at the margin. Gills usually
somewhat forked, and with shorter ones intermingled.

The subgenus differs from the Compactae in that the
gills do not alternate regularly as long and short and by
the presence of an adnate pellicle; it differs from the
Subridgidae and Fragiles, by the more rigid substance of
the pileus, the adnate pellicle, the presence of short gills
and usually by the forking of some of the gills especially
at or near the stem. Most of the species are mild or very
slightly acrid.

Section I. Margin of pileus obtuse, cuticle soon dry, at
length pulverulent, granular or rimosely-cracked in
places. Gills broader anteriorly.

105. Russulavirescens Fr. (EDIBLE)
Epicrisis, 1836-38.

lllustrations: Cooke, lll., Pl. 1039.
Gillet, Champignons de France, No. 639.
Bresadola, Fungh. mang. e. vel., Pl. 69.
Michael, Fuhrer f. Pilzfreunde, Vol. Il, No. 62.
Atkinson, Mushrooms, PI. 36, Fig. 1, 1900.
Marshall, Mushroom Book, PI. 18, p. 69 (poor).
Gibson, Edible Toadstools and Mushrooms, PI. 11, p.

126, 1903.

Peck, N. Y. State Mus. Rep. 48, PI. 31, 1896.
Hard, Mushrooms, Fig. 150, p. 189, 1908.
Mcllvaine, Amer. Fungi., Pl. 44, Fig. 6, p. 184, 1900.

PILEUS 5-12 cm. broad, at the very first globose, soon
convex and expanded, often somewhat depressed on
disk, firm, dry, as if velvety, the surface (especially the
disk) broken into many floccose or pulverulent areas or
patches, green or grayish green, the margin not striate
or rarely so, cuticle scarcely distinguishable or
separable. FLESH white. GILLS white, rather close,
narrowed toward the stem, almost or entirely free, few
shorter or forked. STEM 3-7 cm, long, 1-2 cm. thick,
white, firm, equal or subequal, solid or spongy.
SPORES white, subglobose, 6-8 micr. CYSTIDIA none.
No differentiated subhymenium. TASTE mild. ODOR
none.

Oak and maple or mixed woods, probably throughout the
state. Occasional. July and August.

Under this name was included in this country, for a time,
a more common form with viscid striate cap which has
been segregated by Peck under the name of R.
crustosa. The two seem to run into each other at times,
but Peck distinguishes the pileus of R. crustosa “by its
smooth, not warty center, its paler color and usually
striate margin." The latter is also distinctly viscid when
young but this depends considerably on the weather
conditions. R. virescens might be confused with green
specimens of R. variata whose surface is sometimes
areolate, but the gills of R. virescens are not as pure
white, are not decurrent nor much forked, and the taste
is mild.

Mierochemical tests: G. (Flesh and gills slowly bright
blue.) F S. (No effect.) S V. (No effect)

106. Russula crustosa Pk. (EDIBLE)
N. Y. State Mus. Eep. 39, 1886.

lllustration: N. Y. State Mus. Bull. 67, PI. 84, Fig. 1-7,
1903.

PILEUS 5-12 cm. broad, firm, convex then expanded
and depressed in the center, surface cracked except on
disk, the areas crustlike, sordid cream-color, dirty
brownish or ochraceous, usually tinged with olive or
green, viscid when young or moist, especially on the
disk, striate on margin when mature. FLESH white.
GILLS dull white, becoming somewhat dingy cream color
in age, rather broad in front, narrowed toward the stem,
adnexed or free, thick, distinct, not crowded, rather
brittle, few forked, few short. STEM 3-6 cm. long, 1-2.5
cm. thick, short, stout, spongy-stuffed, subequal or
ventricose, white. SPORES white, subglobose, 8-10
micr. CYSTIDIA rather numerous, extending clear
through the subhymenium. Subhymenium sharply
separated from gill-trama. TASTE mild. ODOR none.

Scattered or gregarious. Oak and maple woods in
southern Michigan. July to September. Common.

This is near R. virescens and is apparently much more
common. It seems to be still referred to R. virescens by
some authors, although in that case the Friesian
description will have to be modified to include it.

Michochemical tests: G. (Flesh and gills become deep
blue.) S V. (Gills and flesh very slowly tinged blue.) F S.
(Cystidia colored brown.)

107. Russula ochraleucoides sp. nov.
lllustration: Plate XV of this Report.

PILEUS 6-12 cm. broad, large, rigid, convex, soon
expanded-plane, varying straw-yellow to pale
ochraceous, usually dull ochre to reddish-ochre toward
center, pellicle adnate, soon dry, and pulverulent or
subrimose, even on the obtuse margin. FLESH thick,
compact, white, unchanging or slightly sordid in age.
GILLS adnexed or free, rather narrow, rounded and
slightly broader in front, white or whitish, close to
subdistant, shorter ones intermingled, often forked in
posterior part, intervenose. STEM 4-6 cm. long, 1.5-2
cm. thick, short, rigid, equal or tapering slightly
downward, white, glabrous or subpruinose, spongy-solid,
even or obscurely wrinkled. SPORES globose, very
minutely rough, 7-9 micr. (incl. apiculus), white in mass.
CYSTIDIA very few. BASIDIA about 40x9 micr. TASTE
tardily and slightly bitterish-acrid or disagreeably bitter.
ODOR faintly aromatic or none.

Gregarious. On the ground in open oak-maple woods.
Ann Arbor. August. Rare.

Related to R. virescens by its rigidity and the nature of
the surface of the pileus. The surface is pulverulent,
somewhat rimose in age, soft to the touch and under the
microscope is seen to be composed of slender, hyaline,
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erect cystidia-like hairs. A subhymenium is lacking. It
has a short, stout stem and relatively much broader cap.
It differs from R. ochraleuca in size and in the thick flesh
of the cap, in that the flesh of the stem does not become
ashy when bruised, as well as in the bitter taste and the
unpolished pileus. R. granulosa Cke. is said to have a
granular stem and pileus, and many cystidia in the
hymenium according to Massee. It is far from belonging
to the Fragiles where Fries placed R. ochraleuca. R.
granulata Pk. is said to be tubercular-striate on the
margin of the cap and is smaller. The gills are often
abundantly forked toward the stem.

108. Russula lepida Fr. (non Bres.) (EDIBLE)
Epicrisis, 1836-38.

lllustrations: Fries, Sverig. Swamp., PI. 59, form minor.
Cooke, lll., PI. 1072.
Gillet, Champignons de France, No. 620.
Ricken, Blatterpilze, PI. 16, Fig. 4.
Hard, Mushrooms, Fig. 149, PI. 188, 1908.

(Doubtful.)

Gibson, Edible Toadstools, etc., PI. 12, p. 131, 1903.
(Doubtful.)

Atkinson, Mushrooms, PI. 36, Fig. 3, p. 126, 1900.
(Doubtful.)

PILEUS 4-10 cm. broad, rigid, convex, then expanded-
depressed, cuticle adnate and disappearing on disk,
unpolished, soon dry, rose-red to pale blood-red, fading,
disk soon pallid or variegated with paler yellowish-
reddish hues, sometimes rimulose-cracked or rugu-lose
on disk, margin obtuse, not striate. FLESH compact,
white or reddish under the cuticle, thick, abruptly thin on
margin. GILLS narrowed behind and narrowly adnate or
almost free, close, rather narrow, broader and rounded
in front, white then whitish (albus), few shorter,
occasionally forked. STEM 4-7 cm. long, 1-2 cm. thick,
equal or slightly tapering downward, white or tinged
rosy-pink, spongy-stuffed, rather rigid, obscurely
wrinkled. SPORES sub-globose, 9-10x7-8 (incl.
apiculus), with oil-drop, rough or partly smooth, almost
pure white in mass. ODOR none or very slightly
disagreeable. TASTE mild, sometimes slightly bitterish-
subacrid. CYSTIDIA moderately abundant,
subcylindrical, 70-75x10-12 micr.

Gregarious or solitary. On the ground in frondose
woods. Ann Arbor, Detroit. July-August. Rather rare.

This plant occurs rather rarely in southern Michigan. It
differs from the description given by Bresadola (see
translation Mich. Acad. Rep. 11, p. 68, 1909) in that the
spore-mass is nearly white, not straw color, and the gills
are only slightly thickish. | have found specimens only
during a few seasons. Peck also reports it uncommon in
New York. The margin of the pileus is sometimes
slightly viscid and the cuticle slightly separable on the
margin. It must not be confused with R. mariae whose
cap and stem are less rigid and more deeply colored,
and which has creamy-yellowish spores and larger
cystidia. Our plant sometimes has an entirely rose-red
cap, sometimes, especially when older, approaching the

colors of R. decolorans but paler and duller, subpruinose
when dry and variegated with pinkish, yellowish or pale-

orange hues becoming white in spots. It is often rigid for
a long time.

Section Il. Margin of pileus acute or subacute, at first
incurved; cuticle viscid, slightly separable only on
margin, often disappearing on disk or in spots.

109. Russula pulverulenta Pk.
Torr. Bot. Club, Bull. 29, 1902.
lllustration: Plate XVI of this Report.

PILEUS 3-5 cm. broad, rather rigid at first, then fragile,
rather thin, broadly convex at first, expanded and
depressed to subumbilicate, at first even on the margin,
at length distinctly tuberculate-striate, cuticle adnate,
viscid, separable on margin, in very young stage
sulphur-yellow, soon ochraleucous, finally dingy
yellowish brown, surface dotted by small, numerous,
pale yellow, somewhat mealy or flocculent scales or
granules, margin at very first incurved-subinrolled.
FLESH white, at first firm and tough, finally soft. GILLS
narrowly adnate, close, rather narrow, broader toward
front, white, unchanging, often bifurcate at stem,
intervenose. STEM 3-5 cm. long, 1-1.5 cm. thick,
subequal or irregularly enlarged, rigid-fragile, surface at
the very first covered by a sulphur-yellow pulverulence,
at length dotted by sulphur-yellow granules, especially at
base, white beneath, spongy-stuffed, becoming
cavernous. SPORES globose, echinulate, 6-8 micr.
(incl. apiculus), white in mass. CYSTIDIA numerous,
subhymenium scarcely differentiated. BASIDIA 45x9
micr., 4-spored. TASTE and ODOR slight or somewhat
disagreeable.

Gregarious. On lawns, roadsides, or in frondose woods
among grass, etc. July-September. Southern Michigan.
Not infrequent during a few seasons.

This Russula is closely allied to the preceding section.
Its development has been carefully studied. When the
caps are 4 mm., or less broad the margin is definitely
subinrolled. The texture of the trania is then very firm
and tough and the entire surface of both cap and stem is
covered, as seen under the microscope, by a
differentiated thin layer composed of short, dense, erect
yellow hairs or hyphae. These hyphae are continuous at
first with the trama but become separated in masses as
the pileus and stem enlarge, adhering at length to the
surface of the mature pileus and stem as delicate,
appressed, pulverulent-flocculose, sulphur-yellow
granules. The hymenium contains very numerous
cystidia with a dark-brown, granular content, which
project into the subliymenium and often connect with
similarly colored hyphae which intermingle with the gill-
trama. (Lactiferes.) The young cystidia project above
the basidia but later are even with them. These
brownish cystidia give a brown-dotted appearance to the
sides of the gills as seen under low power of the
microscope.
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Microchemical tests: G. (Flesh and gills become rapidly
light blue, then dark blue.) S V. (Gills first turn reddish
then slowly blue; flesh scarcely affected.) F S. (Cystidia
colored brown.)

This species is easily confused in the old, discolored
stage with R. pectinatoides and R. foetentula, since both
have a livid yellowish-brown cap at times when mature,
well marked tuberculate striations, and are about the
same size. They lack, however, the peculiar yellow
granules of R. pulverulenta. (For further remarks see
Mich. Acad. Rep. 11, p. 77, 1909.)

110. Russula foetentula Pk.
N. Y. State Mus. Bull. 116, 1907.

PILEUS 3-7 cm. broad, soon fragile, at first
subhemispherical then convex to plane and depressed,
viscid, livid-ochraceous, russet-tinged, disk darker and
innately granular, long tuberculate-striate. Margin at first
incurved. FLESH thin, whitish. GILLS adnexed or
nearly free, close, rather narrow, broader in front, thin,
whitish, often spotted or stained reddish. STEM 2.5-5
cm. long, 6-12 mm. thick, subequal, somewhat firm,
spongy-stuffed, soon cavernous, whitish or sordid-white,
stained at the very base by cinnabar-red stains.
SPORES 7-9 x 6-7 micr., echinulate, creamy-white in
mass. CYSTIDIA moderately abundant. BASIDIA
4045x9 micr., 4-spored; subhymenium scarcely
differentiated. OROR none or somewhat like oil of bitter
almonds, varying in intensity. TASTE very slightly acrid.

Scattered or gregarious. On the ground in frondose
woods. Ann Arbor. Abundantin 1911.

This species has characters intermediate between R.
foetens and R. pectinatoides and is most easily
distinguished from both by the reddish stains at the base
of the stem; this character was very constant in many
individuals during a single season. The odor varies
much in intensity and is often lacking. The pileus is
sometimes tinged with reddish-yellow but most of our
plants had a decided russet color at maturity. Micro-
chemical tests as in R. pulverulenta.

111. Russula foetens Fr.
Syst Myc., 1821.

lllustrations: Fries, Svamp. Sverig., PI. 40.
Cooke, lll., PI. 1046.
Gillet, Champignons de France, No. 612.
Michael, Fuhrer f. Pilzfreunde, Vol. |, No. 45.
Ricken, Blatterpilze, PI. 19, Fig. 4.
Hard, Mushrooms, Fig. 147, p. 185, 1908.
Plate XVII of this Report.

PILEUS 7-12 cm. broad, fleshy, hard then fragile,
subglobose then expanded and depressed, viscid when
moist, thin margin at first incurved, tuberculate-sulcate
when expanded, yellowish or dingy ochraceous, pellicle
adnate. FLESH thin, rigid but fragile, dingy white.
GILLS white, at first exuding drops of water, sordid when
old or bruised, rather close, adnexed, few forked,
interspaces venose, shorter ones present. STEM 4-6

cm. long, 1-2.5 cm. thick, whitish, short, stout, stuffed
then cavernous. SPORES white in mass, sub-globose,
7.5-10 micr. CYSTIDIA numerous; subhymenium
narrow, not sharply differentiated. TASTE acrid. ODOR
strongly amygdaline, becoming foetid.

Gregarious. In mixed woods in the north; in oak, maple,
etc., in southern Michigan. July, August and September.

The odor of the fresh young plant is like oil of bitter
almonds or cherry bark; when old or decaying it
becomes quite disagreeable. The margin of the young
pileus is strongly incurved. Not edible.

Micro-chemical tests: G. (Flesh and gills quickly light
blue, then dark blue.) S V. (Gills slowly deep blue.) F S.
(Cystidia colored brown.)

112. Russula pectinatoides Pk.
N. Y. State Mus, Bull. 116, 1907.
lllustrations: Ibid, PI. 105, Fig. 6-10.

PILEUS 3-7 cm. broad, rather firm, becoming fragile,
thin, convex, then plano-depressed, viscid when moist,
covered by a thin separable pellicle, radiately rugose-
striate on the margin, often halfway to the center, or
strongly tubercular-striate, dingy straw color, brownish,
yellowish-brown or umber-brown. FLESH white, thin,
becoming fragile, slightly ashy under the cuticle, not
changing. GILLS whitish, close to subdistant, thin,
distinct, equal, moderately broad, broadest in front,
narrowed behind, often stained or broken halfway from
stem, some forked at base. STEM 2-5cm. long, .5t0 1
cm. thick, white or dingy, subequal, glabrous, spongy-
stuffed then hollow, even. SPORES whitish or creamy-
white in mass, subglobose, 6-8 micr. diam. TASTE mild
or slightly and tardily acrid. ODOR not noticeable.

Gregarious. Grassy places, lawns, groves and woods.
Throughout the state. July and August.

Cooke's illustrations of R. pectinata and R. consobrina
var. sororia remind one very much of this plant. Peck
points out that it differs from these by its mild taste,
adnate gills and grayish color under the cuticle. Itis also
close to R. foetentula, which sometimes lacks the odor.
R. subfoetens Smith as known to Romell, also reminded
me of this species. The color of R. pectinatoides, the
long striatioins and the medium size are the best
recognition marks in the field. It differs, of course, from
R. foetens by lack of a strong odor. Whether the margin
is at first incurved is nowhere noted.

113. Russula sororia Fr.
Epicrisis, 1836-38 (as subspecies of R. consobrina).
lllustration: Cooke, lll., PI. 1057.

PILEUS 3-6 cm. broad, rather firm, convex then
subexpanded, viscid when moist, margin substriate
when mature, pellicle somewhat separable along
margin, gray, olivaceous-brown or grayish-brown.
FLESH white, unchanged. GILLS narrow, subdistant,
distinct, white for a time, then discolored, adnate, shorter
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ones intermingled, rarely forked, interspaces venose.
STEM 2.5-5 cm. long, 1-2 cm. thick, white, not becoming
cinereous, short, spongy-stuffed. SPORES white.
TASTE acrid. ODOR none.

Solitary. Woods in southern Michigan. August and
September. Rare. This species used to be placed
under R. consobrina.

114. Russula vesca Fr.-Bres.
Epicrisis, 1836-38.

lllustrations: Cooke, lll., PI. 1075.
Bresadola, Fungh. mang. e. vel., Pl. 72.
Ibid, Fung. Trid., PI. 128 (as R. lilacea var.
carnicolor).
Michael, Fuhrer f. Pilzfreunde, Vol. |, No. 41 b.

PILEUS 3-6 cm. broad, fleshy, firm, convex then
expanded and depressed in the center, viscid, soon dry,
more or less rugulose or wrinkled, reddish, pale livid-
pink, or sordid flesh-red, becoming paler, cuticle thin and
disappearing, not quite reaching the edge of the pileus
so that a narrow white exposed margin results, margin
even and spreading. FLESH white. GILLS white, thin,
at length stained lurid-brownish or rusty, close,
moderately narrow, adnate, forked or anastomosing at
base. STEM white, obscurely rivulose, hard and
compact, subequal, solid, 3.54.5 cm. long, 1.5 cm. thick,
often discolored by yellowish-rusty stains. SPORES
white in mass, subglobose, minutely echinulate, 7-8
micr. TASTE mild. ODOR none. Rare.

Only a few doubtful collections have been made in
southern Michigan. The above description is taken from
my notes of the Swedish plant as known to Romell, and
agrees mostly with that of Bresadola. Most modern
mycologists consider the Friesian "rugulose-reticulate"”
character of the stem as too uncertain to be practicable.
The important characters are: the hard consistency, the
wrinkled or veined rarely "cutefracta" surface of the cap,
the cuticle not reaching to the margin of the cap, and the
gills discolored in spots. The cuticle apparently ceases
to grow so that the surface of the expanding pileus may
become somewhat areolate cracked and the margin
naked.

115. Russula subpunctata sp. nov.

PILEUS 2-5 cm. broad, rigid, convex then expanded-
plane to depressed, cuticle adnate and scarcely
separable on margin, subviscid, soon dry, pale dull red
to rosy-red, often white-spotted where cuticle
disappears, minutely rivulose or subgranular, margin
even, acute. FLESH compact, firm, rather thick on disk,
abruptly thin on margin. GILLS adnate to subdecurrent,
thin, slightly attenuate at both ends, not broad, close to
subdistant, whitish then pale cream-colored, few short or
forked at base, pruinose, intervenose. STEM 24 cm.
long, 4-10 mm. thick, subequal or tapering down,
spongy-stuffed, becoming cavernous, white or rosy-
tinged, unchanging, attached at times to roots and
forming mycorhiza. SPORES subglobose, rough-
reticulate, 9-11x7-9 micr. (incl. apiculus), creamy-white

in mass. CYSTIDIA abundant, subcylindrical, rough,
with dark brown granular content, 90-110x8-12 micr.
BASIDIA about 65x9 micr. Subhymenium markedly
differentiated. TASTE quickly and very acrid. ODOR
none.

Gregarious. On the ground in frondose woods. Ann
Arbor. July-August. Infrequent.

The appearance of this Russula is well shown in
Patouillard's figure of R. punctata Gill. (Tab. Analyt, No.
621) with which it agrees except in its very acrid taste.
The gills of our plants have only rarely a red edge. The
spore print is cream-colored or almost light yellowish.
Dr. McDougal found one group of specimens forming
mycorhiza on roots of Tilia americana.

Micro-chemical tests: G. (Flesh slowly light blue; gills
unaffected.) S. V. (Flesh and gills quickly deep blue.) F.
S. (Cystidia colored brown.)

116. Russula variata Banning—Pk. (EDIBLE)
N. Y. State Mus. Bull. 105, 1906.

lllustrations: lbid, PI. 101, Fig. 1-5.
Hard, Mushrooms, Fig. 154, p. 194, 1908 (as R.
furcata).

PILEUS 5-12 cm. broad, fleshy, firm, convex then
depressed to subinfundibuliform, viscid, not striate,
purplish or deep rose pink when young, later variegated
with olive or dark umber or sometimes greenish with only
a trace of purple, opaque and reticulate-wrinkled under
lens, the thin pellicle slightly separable on the thin
margin, with a subsilky or dull luster when dry. FLESH
white, firm, cheesy, tinged grayish under pellicle. GILLS
shining and persistently white, adnato-decurrent, thin,
rather crowded, narrowed at both ends, not broad,
subdichotomously forked, interspaces venose. STEM 4-
7 cm. long, 1-3 cm. thick, white, firm, solid, equal or sub-
equal, sometimes tapering downward, even. SPORES
white in mass, subglobose, 7-10 micr. TASTE mild to
tardily acrid or slightly astringent. CYSTIDIA very few
and short. Subhymenium not clearly differentiated.
ODOR none.

Gregarious. Under conifers at Marquette, in deciduous
woods about Ann Arbor. July, August and September.
Frequent.

Superficially nearest to the descriptions of R. furcata Fr.
and R. virescens Fr. The former species is rare in
Europe, and most authors have consigned it to oblivion
or consider it a variety of R. cyanoxantha. The plants
which used to be referred to R. furcata in this country,
have found a more appropriate resting place in R.
variata. The figures of R. cutefracta Cke. (Cooke, lll.,
Pl. 1024 and 1040) show the color of the young and old
plants much better than do Peck's figures, and if
Cookers species had pure white spores and white and
dichotomously forked gills, they could be considered
identical; however, these points are not clear.
Peltereaux thinks R. cutefracta Cke. occurs in France
and has ochraceous spores and that the cracked margin
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of the cap is a weather effect; this then could not be our
species with white spores. When one finds single old
plants with much green, it is quite difficult to distinguish
them from R. virescens; they are to be separated by
their dichotomously forked gills which are slightly
decurrent and more persistently white, and by the slight
acridity. The cuticle is sometimes cracked toward the
margin as in R. virescens, but its margin is at first
incurved while in R. virescens it is straight on the stem.
Peck says it has a good flavor after cooking, which
destroys the slight acrid taste.

Micro-chemical tests: G. (Flesh and gills quickly deep
blue.) S V. (Gills slowly blue; flesh slightly blue-tinged.)
F S. (No effect.)

117. Russula cyanoxantha Fr. var. (EDIBLE)
Monographia, 1865.

lllustrations: Michael, Blatterpilze, Vol. I, No. 59.
Gillet, Champignons de France, No, 605.
Cooke, lll., Pl. 1076 and 1077. (Doubtful.)
Bresadola, Fungh. Mang. e. vel., Pl. 71. (Doubtful.)

PILEUS 5-10 cm. broad, rigid, convex then expanded
and depressed in the center or subinfundibuliform, dark
bluish-purple or lilac on margin, disk dingy white tinged
rose-pink, cuticle thin and adnate, viscid, separable on
margin, even, or substriate only near edge, surface
somewhat wrinkled or streaked. FLESH white, compact,
purplish or lilac under cuticle. GILLS white, a few forked
toward base, few shorter, moderately broad, not very
distant, narrowed behind, intervenose. STEM 6-9 cm.
long, 1-2 cm. thick, white, subequal, spongy-stuffed,
cortex hard, sometimes cavernous and compressed,
glabrous, even or obscurely wrinkled. SPORES white in
mass. TASTE mild. ODOR none.

Scattered or gregarious. Maple and birch, or mixed
woods of northern Michigan, oak and maple woods of
the southern part. July-August. Not infrequent.

The above description applies to a definite form which
occurs in Michigan and is quite constant. It does not
agree with the species understood by Romell, Maire and
Peltereaux in Europe, whose typical plant has creamy-
white gills and spores. Our species approaches R.
azurea Bres. in color, but that plant is rather fragile and
is related to the R. emetica group. Michael's figures
show the colors of the cap when young and not yet
decolorized on the disk. It is more frequent northward
and may be distinct from the European plant.

118. Russula atropurpurea Maire (ex. Kromb. non Pk.)
Bull. Sco. Myc. de France, Vol. 26, p. 167, 1910.
lllustrations: Cooke, lll., Pl. 1025 and 1087 (as R. rubra).

PILEUS 5-14 cm. broad, rigid, medium to large size,
convex then plane, soon depressed, rather firm, viscid,
pellicle adnate and scarcely separable on the margin
only, scarlet to dark crimson when fresh and young,
becoming darker to purplish when mature or on drying,
pruinose, disk often darker, sometimes blackish-red to

livid olivaceus-purple, sometimes yellow spotted, margin
even or only slightly striatulate in age. FLESH dark red
under the pellicle, white elsewhere, not changing to
ashy. GILLS white, dingy in age, rather narrow, close
behind, subdistant in front, adnexed, few short,
interspaces venose. STEM 4.7 cm. long, 1-3 cm. thick,
subequal, medium stout, white with a dull lustre,
pruinose, even, spongy-stuffed, apex floccose-punctate.
SPORES white in mass, oval, 8-10 micr. diam., strongly
echinulate, nucleate, apiculus long and stout. TASTE
acrid. ODOR none.

Gregarious or solitary. On the ground, on much
decayed logs or debris, sometimes at base of white pine
or beech trees, in pine-beech woods. New Richmond.
Sept. Frequent locally.

Distinguished among the "ruber" group by the mode of
color change while maturing, the white gills, spores and
stem, and the acrid taste. In wet weather the cap is
viscid, on drying its surface is distinctly pruinose. Except
for the colors of the pileus it agrees with R. ruber Fr. in
the sense of Peck. The stem is rarely inclined to ashy in
age but not distinctly so. According to Maire's
conception the species is quite variable and includes
plants whose stem readily turns ashy.

SUBRIGIDAE. Pileus subrigid, rather compact; cuticle
soon dry, pruinose or pruinose-velvety; margin obtuse.
Gills broader in front, equal. Spore-mass never pure
white.

This group approaches the preceding by its rather
compact and thick pileus, and the following by its equal
gills. The pellicle is soon dry and pruinose or pruinose-
velvety by which character the species are best
recognized. Several aberrant species are, however,
included, e. g., R. xerampelina with intermixed short gills
and R. mariae with margin of pileus at first incurved.

119. Russula mariee Pk. (EDIBLE)
N. Y. State Mus. Rep. 24, 1872.

lllustrations: N. Y. State Mus. Bull. 75, Fig. 1-8, 1904.
Plate XVIII of this Report.

PILEUS, 3-9 cm. broad, firm, subhemispherical at first,
then broadly convex to plane and depressed, dry,
subviscid when wet, pruinose-velvety, dark crimson,
reddish-purple or maroon-purple, even, substriate only
when old, margin at first incurved. FLESH thick, thinner
toward margin, compact, becoming softer, white,
sometimes reddish under pellicle. GILLS narrowly
adnate or almost subdecurrent, rather narrow, of nearly
uniform width, white then dingy cream-color, close to
subdistant, equal, bifurcate at base. STEM 3-9 cm. long,
8-15 mm. thick, subequal or tapering downward, firm
then fragile, spongy-stuffed, pruinose, rosy-red to dull
purplish-red, especially in the middle, rarely white except
at ends, white within and unchanging. SPORES
globose, tuberculate-crystallate, 7.8 micr., creamy-
whitish in mass, scarcely yellowish-tinged. CYSTIDIA
rather abundant, lanceolate, 90-95x12 micr. BASIDIA
36-42 x9 micr. Subhymenium of small cells, not sharply
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limited. TASTE mild or rarely very slightly acrid. ODOR
none.

Gregarious. On the ground in frondose woods.
Southern Michigan. July-August. Infrequent.

| have examined the type specimens and submitted
drawings, photographs and specimens to Peck. His
plants average smaller and his figures and descriptions
are deceptive as to size as compared with most of the
specimens found in Michigan. With us R. marize is
nearly always larger and has much of the appearance of
Cooke's figure of R. expallens (lll., Pl. 1029), but that
species is said to have a very acrid taste. The pileus
varies scarlet-red, reddish-purple, maroon or dark
purple. The caps of the purple forms have the
appearance of those of R. queletii, R. purpurea and R.
drimei of Cookers plates; but all of these have a very
acrid taste. The red forms agree quite well with Gillet's
and Michael's figures of R. linnaei, but Romell, Maire,
Bresadola and others consider R. linnaei as a doubtful
species. The stems of R. marige are nearly always
somewhat colored. The pruinosity of the cap and stem
is due to minute tufts of purplish or reddish hairs as seen
under the microscope. The plant was named by Dr.
Peck in honor of his wife Mary. The interpretation of this
species in my previous paper (Mich. Acad. Rep. 11, p.
70, 1909) was an error.

120. Russula aeruginea Lindb. (non Fr.) (EDIBLE)
Svampbok, 1902.

lllustrations: Ibid, Fig. 52.
Cooke, lll., Pl. 1044 (as R. heterophylla Fr.).

(Doubtful.)

Michael, Fihrer f. Pilzfreunde, Vol. Il (as R. livida
Pers.).

Ricken, Blatterpilze, PI. 16, Fig. 2(as R. graminicolor
Quel.).

PILEUS 5-8 cm. broad, moderately firm, then fragile,
convex to expanded, subdepressed, dull greenish, dark
green to smoky-green, paler on margin, pellicle adnate,
subviscid when moist, soon dry with a dull luster and
subpulverulent to pruinose-velvety, slightly separable on
margin, even or substriate in age. FLESH thick on disk,
thin on margin, white, sometimes cinereous to greenish
under pellicle. GILLS narrowly adnate or almost free,
close to subdistant, rather narrow, slightly broader in
front, entire or very few short ones, distinct, white at first
then pale creamy-white, becoming dingy in age,
bifurcate at base, intervenose. STEM 4-5 cm. long, 1
cm. thick, subequal or tapering downward, glabrous,
white, spongy-stuffed, firm, even. SPORES subglobose,
creamy-white, 6-9 micr. TASTE mild. ODOR none.

Gregarious or solitary. On the ground in coniferous or
mixed woods of the Northern Peninsula. Marquette,
Sault Ste. Marie. July- September. Infrequent.

This species is considered identical with R. graminicolor
Quel. by the French mycologists. The "shining-white
gills" (candidae) of the Friesian description is probably
an error. R. heterophylla Fr. is now limited by most

writers to a plant with pure white gills and spores and is
rare. R. olivascens Fr., reported (Mich. Acad. Sci. Rep.
11, p. 76, 1909), has been omitted as it appears too
close to this species; the specimens referred to it had a
more yellowish tint to the spore-mass.

121. Russula xerampelina Fr. (SUSPECTED)
Epicrisis, 1886-38.

lllustrations: Cooke, lll., 1041 (as R. olivacea).
Gillet, Champignons de France, No. 628 (as R.
olivacea).
Ricken, Blatterpilze, PI. 18, Fig. 4 (as R. olivacea).

PILEUS 5-10 cm. broad, firm, convex then plano-
depressed, dry or very slightly viscid in wet weather,
pellicle hardly separable, not striate on margin, surface
glabrous or subpruinose, purplish-red to purplish-olive,
disk olivaceous, variegated. FLESH compact, whitish
then dingy. GILLS creamy-white to creamy-yellowish,
then sordid, rather close, adnexed, moderately broad
throughout, thickish, often forked, shorter ones usually
intermingled, interspaces venose. STEM white or rosy-
tinged, soon dingy olivaceous-yellowish where handled,
5-7 cm. long, 1.5-2.5 cm. thick, firm, subventricose or
equal, spongy-stuffed, even or obscurely wrinkled,
changing where bruised to dirty ochraceous-brown.
SPORES creamy-yellowish, globose, echinulate, 9-10
micr. TASTE mild. ODOR disagreeable with age or
when drying.

Scattered. Hemlock and coniferous or mixed woods of
the Northern Peninsula. July and August.

This has usually been referred to R. olivacea Fr. in this
country. In Europe, R. olivacea is a very much debated
species. Fries' description requires truly yellow gills
(luteis), and with this character it has seldom been
found. Romell has never seen such a plant in Sweden
and unites R. olivacea and R. xerampelina under the
name R. graveolens. The series of color forms included
under the last name is quite common about Stockholm,
and as far as | could see it is the same as our northern
Michigan species. | assume, then, that we can drop the
name R. olivacea from our list of American Russulas, in
which case our olive form goes into the present species.
Our plant is near R. squalida Pk. as the latter is
diagnosed in this paper. It differs, however, from that
species in the more firm consistency, in the stem being
often reddish, and its habitat in coniferous regions. R.
squalida is soft and flexible in age.

122. Russula squalida Pk. (SUSPECTED)
N. Y. State Mus. Rep. 41, 1888 (as R. atropurpurea Pk.).
N. Y. State Mus. Bull. 116, 1907.
lllustration: Kauffman, Mich. Acad. Sci. Rep. 11, 1909.

PILEUS 7-11 cm. broad, convex then plano-depressed,
firm, soon subflaccid, margin even when young,
becoming slightly tubercular-striate in age, the pellicle
continuous but rather adnate, not easily separable,
subviscid in wet weather, soon dry and then pruinose-
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velvety, even, color varying from reddish-purple to pallid
and mixed with olivaceous, tan or ochraceous, often
shades of all these colors are seen in one cap, opaque
and dull, not shining. FLESH white, thick on disk, rather
thin elsewhere, grayish or grayish-purple under the
cuticle. GILLS white when young, later creamy-yellow to
ochraceous, subdistant, becoming fragile, moderately
broad, broadest toward the front, more or less forked
toward base, few shorter ones, interspaces venose.
STEM white, changing to ochraceous if bruised when
fresh and young, when older becoming dirty-brown or
ochraceous-brown where handled, equal and
subcylindrical, rather long, 5-9 cm. by 1.5 cm. thick;
glabrous, spongy-stuffed, obscurely rivulose. SPORES
ochraceous to buff, globose, 7.5-10 micr. TASTE mild.
ODOR unpleasant, very characteristic when plants are
old or drying.

Solitary or gregarious. Hemlock and maple woods in the
north, oak and maple woods in southern Michigan. July,
August and September.

This is our early, abundant Russula about Ann Arbor. It
occurs in great quantities during July if the weather is
favorable and only sparingly later. Once recognized by
its odor and changeable flesh, its many color disguises
are not as deceptive as they at first seem. The colors
run into each other in a rather definite way, so that the
general effect to the observer, after he has compared
many individuals, is quite characteristic for the species.
Hundreds of individuals were examined about Ann Arbor
and all had white stems, never red. When old the effect
of the whole plant is that of dinginess. Although the
above description extends beyond the limits allowed by
Peck's description, it is doubtless his species. Originally
it included only the purple or dark red forms and was
called R. atropurpurea Pk. but since this name was pre-
empted, he changed it to R. squalida. It seems close to
the preceding.

123. Russula decolorans Fr. (EDIBLE)
Syst. Myc., 1821.

Illustrations: Cooke, lll., PI. 1079.
Ricken, Blatterpilze, PI. 17, Fig. 5.

PILEUS 5-12 cm. broad, often large, firm, globose at first
then convex and plano-depressed, orange red, usually
ochre on disk and dark red on margin, pellicle separable,
subviscid, margin even, slightly striate in age. FLESH
white, becoming cinereous with age or where broken,
becoming fragile. GILLS pale yellowish-ochra-ceous at
maturity, white at first, thin, fragile, moderately broad,
close, adnexed, forked at base, few short. STEM 5-12
cm. long, 1-2.5 cm. thick, stout, long, spongy or solid,
wrinkled-rivulose, white, the flesh becoming cinereous
with age or where bruised. SPORES subglobose,
echinulate, pale ochraceous-yellow, 7-9 micr. TASTE
mild. ODOR none.

Solitary or scattered. In coniferous or mixed woods of
northern Michigan. July, August and September.
Frequent.

The large size, globose young pileus, orange-red color
and the changing flesh easily distinguish it. R. depallens
Fr. in which the flesh turns ashy has not with certainty
been found. It is said to have whitish gills, and the color
of the pileus is dirty red to fawn. R. decolorans appears
to prefer the regions of the pine and fir, both in this
country and in Europe.

Var. rubriceps Kauff.
Mich. Acad. Sci. Rep. 13, p. 215, 1911.

The shape of the young and old pileus of this variety is
well represented in Cooke's figure of R. decolorans,
Plate 1079. The color of the pileus is, however, ruber-
red (Sacc. colors) and persistent, changing only in age
or on drying as a result of the cinerescent flesh. The
pellicle is adnate, scarcely separable except on the-
margin, vanishing on the disk and sometimes
ochraceus-spotted where the pellicle has disappeared.

It is firm and the margin is not striate or very slightly so in
age. These characters ally it to the Rigidae. It is slightly
viscid. FLESH is firm, white, tinged ashy, in age,
becoming dark cinereous on the stem where bruised.
The taste is mild and when fresh was taken for R. lepida.
SPORES creamy-white in mass. It is smaller, at least in
our specimens, than the type.

On the ground in beech and white pine woods. New
Richmond, Allegan County. September. Apparently
rare.

124. Russula flava Romell (EDIBLE)
Lonnegren's Nordisk Svampbok, 1895.
lllustration: Mich. Acad. Sci. Rep. 11, p. 55, Fig. 8.

PILEUS 5-8 cm. broad, rather fragile, convex, then
plano-depressed, even or slightly striate in age, dry in
dry weather, somewhat viscid when moist, pellicle
separable, dull yellow (flavus, Sacc.), color hardly fading,
but sometimes ashy, discolored in age. FLESH white
becoming cinereous with age. GILLS white at first,
becoming yellowish, broadest towards front, narrowly
adnate, close, distinct, becoming slowly gray in age.
STEM chalk-white at first, the flesh becoming ashy,
equal or subequal, spongy-stuffed, obscurely reticulate-
rivulose, rather fragile, 6-8 cm. long, 1-2 cm. thick.
SPORES yellowish, globose, echinulate, 8-9 micr.
TASTE mild. ODOR none.

Solitary or scattered. In coniferous or mixed woods of
northern Michigan. July, August and September.
Frequent.

This mild, dull or pale yellow, rather large Russula, with
flesh, gills and stem becoming ashy when old, is quite
easily recognized. This is R. constans Karst. which
name was pre-empted. It differs from R. ochraleuca Fr.
in the mild taste and unpolished pileus, etc. Its habit is
very similar to that of R. decolorans, but it rarely reaches
the same size and differs constantly by its yellow cap.
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125. Russula obscura Romell (EDIBLE)

PILEUS 4-7 cm. broad, rather pliant, convex then plano-
depressed, dull, dark blood-red, pileus sometimes
blackish on disk, thin, the pellicle continuous and
separable, hardly viscid when moist, subpruinose when
dry, even or slightly striate in age. FLESH whitish,
becoming ashy. GILLS white at first, then dingy straw-
color, moderately broad, narrowly adnate, close, mostly
forked at base, equal, interspaces sometimes venose.
STEM white, becoming ashy or blackish, rarely tinged
red, subequal, 4-6 cm. long, 10-15 mm. thick, spongy-
stuffed, rigid, soon soft, obscurely wrinkled. SPORES
pale ochraceous in mass. TASTE mild. ODOR none.

Gregarious or scattered, in low woods of southern
Michigan. July and August.

It is found frequently around Stockholm. The examples
pointed out by Romell did not seem to possess such a
blackish stem as some of ours. This species does not
remind me of R. decolorans, being a more slender and
smaller plant. It might be confused with R.
nigrescentipes Pk., but that species is said to have white
spores. Romell (Hymen. Lapland, 1911) suggests that a
better name for this plant is R. vinosa Lindb. since the
latter name was used by Lindbladt in his Svampbok prior
to the use of R. obscura.

126. Russularubescens Beards. (EDIBLE)
Mycologia, Vol. 6, p. 91, 1914.

lllustrations: Beardslee, Mycologia, Vol. 6, PI. 121, Fig.
1.
Plate XIX of this Report.

PILEUS 4-10 cm. broad, firm, becoming fragile, convex-
plane, dull-red, variegated with yellowish, ochraceous or
olivaceous-purplish hues, at first darker, fading, pellicle
adnate, dry, scarcely separable and substriate on the
margin, subglabrous, margin acute and at first straight.
FLESH whitish, staining slowly red then black where
wounded, becoming cinereous from age. GILLS
narrowly adnate, broader in front, close to subdistant,
medium broad, equal, rarely forked, white at first then
pale creamy-ochraceous, intervenose. STEM 3-7 cm.
long, 1-2.5 cm. thick, subequal or tapering down,
spongy-stuffed, glabrous, even, white, becoming
cinereous in age, changing slowly to red then blackish
where bruised. SPORES globose, pale ochraceous, 7-
10 micr. CYSTIDIA few and short, subhymenium not
differentiated. TASTE mild. ODOR none.

Gregarious or scattered. On the ground in frondose
woods. Ann Arbor. July-August. Infrequent.

Remarkable among the Subrigidae for the changes
which the flesh assumes on bruising. It approaches R.
nigrescentipes Pk., but that species is said to have a
shining red cap and crowded white gills, and the stem
turns blackish; no mention is made of any red stains
preceding the black and since the change is slow it could
scarcely be overlooked. Our species has appeared from
season to season but never in abundance. lItis a firm

plant when fresh, becoming fragile only in age. I tis
apparently also related to R. depallens Fr. but Maire
says "nobody knows this, even in Sweden.” R. obscura
Rom. has a velvety-pruinose pileus whose color is rather
uniform, and whose flesh is of a different consistency.

Micro-chemical tests: G. (Gills and flesh turn blue.) S V.
(Gills and flesh turn bluish very slowly.) F S. (Cystidia
colored brown).

As this report was ready for the press there appeared in
print the above name applied by Beardslee to a species
from Asheville, N. C. which seems identical with ours.

127. Russula borealis Kauff. (EDIBLE)
Mich. Acad. Sci. Rep. 11, p. 69, 1909.

PILEUS 5-9 cm. broad, firm and rather compact, convex
then plano-depressed, outline broadly elliptical, often
with a sinus on one side, blood-red, disk darker or color
uniform and not fading, pellicle somewhat separable,
hardly viscid, margin even or obscurely striate. FLESH
white, red under the cuticle, not very thick. GILLS
ochraceous, subdistant or moderately close, medium
broad, broader in front, narrowly adnate, rather distinct,
edge often reddish anteriorly, equal, a few forked toward
base, interspaces venose. STEM white and tinged red
in places, firm, spongy-stuffed, thickened below, 5-7 cm.
long, 1.5-2 cm. thick. SPORES deep ochraceous-yellow
in mass. TASTE mild, sometimes slightly and tardily
acrid. ODOR none.

Solitary. In mixed woods of hemlock, yellow birch and
hard maple, in the Northern Peninsula. Huron
Mountains, Marquette and Munising. August.

Russula alutacea is usually larger, stouter, the cap dull
or sordid red, and with broader gills. Russula
ochrophylla occurs in oak woods, has "buff spores,
dusted" on yellow gills, and has violaceous-purple or
purple-red cap. Peck saw our plant but did not refer it to
either species. This species and R. alutacea show the
futility of using the striations on the margin of the cap as
an important character to distinguish the main groups. A
true pellicle is present in both and is often quite easily
separated especially on the margin, and this with the
character of the gills connects them very closely with the
Fragiles. R. linnaei, which is not well known in Europe,
looks like it according to Cooke's figures, but is said to
have white gills and spores.
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128. Russula alutacea Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Cooke, Ill., Pl. 1096 and 1097.

Gillet, Champignons de France, No. 597.

Berkley, Outlines, PIl. 13, Fig. 8 (reduced in size).

Bresadola, Fungh. mange, e. vel., PI. 76.

Patouillard, Tab. Analyt, No. 513.

Michael, Flhrer f. Pilzfreunde, Vol. Il, No. 65 (as
Russulina alutacea).

Atkinson, Mushrooms, PI. 36, Fig, 2, 1900 (much
reduced in size).

Gibson, Edible Toadstools and Mushrooms, PI. 12,
Figs. 2, 4, 6, p. 131, 1903 (much reduced in
size).

PILEUS 8-15 cm. broad, large, firm, convex then
depressed, with dull colors, dark reddish-purple, sordid
red, sometimes mixed with other shades, the reddish
color predominating, with somewhat separable pellicle,
glabrous, somewhat viscid in wet weather, soon dry,
pruinose and subgranulose, margin even or somewhat
short-striate in age. FLESH white, thick. GILLS
ochraceous from the beginning, deeper ochraceous to
tan-colored when mature, rather broad, thick, subdistant,
broader in front, rounded adnexed, of equal length.
STEM 7-10 cm. long, 34 cm. thick, very firm, stout, solid,
tinged red or entirely white, subequal or ventricose,
almost even. SPORES ochraceous-yellow to
alutaceous, subglobose, 9-11 micr. TASTE mild.

ODOR none or pleasant.

Usually solitary and rather late. Oak and maple woods
of southern Michigan. Not very common. August and
September.

As limited above, no bright or shining red forms are
admitted from our territory. This species and R. integra
have been the receptacle for a good many reddish
species with ochraceous gills, and even experienced
mycologists cannot agree on their identification. | have
kept this name for a large, solitary, often late plant, with
firm or hard consistency and dull, dark red and purplish
cap, with truly ochraceous gills and spores. R. integra
has cream-colored or at least paler spores and is more
fragile and often grows in troops. The descriptions of
this and R. ochrophylla run close together. Cooke's
illustration of R. alutacea fits our plants well.

FRAGILES. Pileus thin, fragile, the viscid pellicle
continuous and quite separable, margin connivent, not
incurved when young, usually strongly striate. The gills
are of equal length, broader anteriorly, narrowed behind.

Section I. Taste acrid. Spores white in mass.
129. Russula emetica Fr.
Syst. Myc., 1821.

lllustrations: Fries, Sverig. Svamp., PI. 21.

Cooke, Ill., PI. 1030.

Gillet, Champignons de France, No. 610.

Bresadola, Fungh. mang. e. vel., Pl. 68.

Marshall, Mushroom Book, PI. 17, p. 68, 1905
(reduced).

Gibson, Edible Toadstools and Mushrooms, PI. 13, p.
139, 1903 (reduced).

Atkinson, Mushrooms, PI. 36, Fig. 4, 1900 (reduced).

Mcllvaine, American Fungi, PI. 41, Fig. 2, 1900.

PILEUS 5-10 cm. broad, fleshy, soon fragile, convex to
plano-depressed, rosy to blood-red, sometimes faded to
white, pellicle separable, margin strongly tubercular-
striate or even sulcate, viscid and shining. FLESH white,
red under the cuticle. GILLS pure white, subdistant or
close, distinct, rather broad, equal, broadest toward
front, narrowly adnexed or free, interspaces venose.
STEM 4-7 cm. long, 1-2 cm. thick, white or tinged red,
subequal, spongy-stuffed, even. SPORES white in
mass, globose, echinulate, 7.5-10 micr. TASTE very
acrid. ODOR none.

Scattered or gregarious. On the ground or on debris of
very rotten logs in woods. Throughout the state, July to
October. Common.

The mycelium has been found to be attached to oak tree
roots where it forms mycorrhiza. The very acrid taste
gives it a bad reputation and it is avoided by mushroom-
eaters. Some think it is harmless when thoroughly
cooked. There are variations of habitat. It grows quite
constantly on the crumbling remains of wood or logs,
where its white strings of mycelium are easily seen; here
the gills are close. One form has been found growing in
troops; such were found in a tamarack swamp in late
October, growing on thick beds of sphagnum. They had
developed somewhat differently in this habitat as was to
be expected. The stems were white, long and stout,
narrower above and obsoletely wrinkled. The gills were
subdistant. The taste was sharp but not as excruciating
as that of the type. The disk of the pileus was glabrous
and very viscid. It was a beautiful plant, apparently
appearing late; it might be referred to as var. gregaria.

130. Russularugulosa Pk.
N. Y. State Mus. Rep. 54, 1901.
lllustration: Ibid, PI. 72, Fig. 1248.

PILEUS 5-10 cm. or more broad, thin, fragile, convex
then plano-depressed, dark rose-red, color sometimes
thin, surface almost entirely rugulose, the rugae radiating
somewhat, rather viscid, pellicle separable, margin at
length distinctly tubercular-striate. FLESH thin, white,
red under the pellicle. GILLS shining white, rather close,
narrowly adnate, not very broad, broadest in front, few
forked, equal, interspaces venose. STEM white,
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subequal, unchanged, glabrous, spongy-stuffed, 6-7 cm,
long, 1-2 cm. thick. SPORES white in mass, globose,
echinulate, 8-9 micr. TASTE tardily but very acrid.

In troops. Hemlock and mixed woods on the ground.
August and September. Northern Michigan.

Differs from R. emetica in that its acrid taste develops
slowly, in the uneven and rather dull pileus and in the
habit of appearing in troops on the ground. It was
formerly referred to R. emetica, and is close to it.

131. Russula fragilis Fr.
Syst. Myc., 1821.

lllustrations: Cooke, Ill., PI. 1091.
Gillet, Champignons de France, No. 614.
Patouillard, Tab. Analyt, No. 622.
Michael, Fuhrer f. Pilzfreunde, No. 43 (var.).
Ricken, Blatterpilze, PI. 19, Fig. 3.
Hard, Mushrooms, Fig. 172, p. 192, 1908.

PILEUS 2.5-5 cm. broad, very thin and fragile, convex
then plano-depressed with a thin viscid pellicle,
tubercular-striate on the thin margin, glabrous, rather
uniform rosy or pale red, sometimes faded or bleached
to white. FLESH white under the pellicle, thin. GILLS
white, thin, close, crowded, adnexed, ventricose,
moderately broad. STEM 2.3-5 cm. long, .5-1 cm. thick,
white, spongy then hollow, equal, fragile. SPORES
white in mass, subglobose, 8-9 micr. TASTE promptly
and very acrid. ODOR none.

Scattered. On the ground in woods. Throughout the
state. July-August. Infrequent.

This species, as limited here, is only distinguishable from
R. emetica relatively; it is smaller, color paler, flesh
thinner and more fragile and white under the cuticle.
Maire says the taste is more quickly acrid on the tongue
than R. emetica, but not as violent. It grows in
somewhat dryer situations. Var. nivea is a white plant,
otherwise the same. R. fallax Cke. used to be
considered a variety of it.

132. Russula fallax Cke.
Illustration: Cooke, lll., PI. 1059.

PILEUS 3-7 cm. broad, thin, fragile, color incarnate or
pale rose, the disk pale olivaceous or livid, sometimes
darker or purplish, soon plane or slightly depressed on
disk, quite viscid, margin striate and becoming elevated,
surface faintly rugulose under lens. FLESH white.
GILLS white, unchanged, subdistant, attached by a
point, narrow, edge even. STEM 3-4 cm. long, 6-10 cm.
thick, pure white, cylindrical or compressed, equal,
spongy-stuffed, soon hollow, longitudinally-wrinkled
tinder a lens. SPORES white in mass, subglobose, 7.5
micr. TASTE promptly and very acrid.

Solitary or gregarious. In sphagnum bogs, low mossy
ground in woods, etc., often attached to sphagnum.
Distributed throughout the state. Not rare. July, August
and September.

This species differs in two important particulars from R.
fragilis. The gills are subdistant and the pileus is livid or
olivaceous in the center. It is very characteristic of the
sphagnum flora of the state. It has often been referred
to R. fragilis as a variety. The pileus is not as lilac as
shown in Cooke’s figure.

133. Russula albidula Pk.
Torr. Bot Club, Bull. 25, 1898.

PILEUS 2.5-5 cm. broad, white, broadly convex,
glabrous, the pellicle viscid and separable when fresh,
the margin even. FLESH white, subfragile. GILLS
white, rather crowded, adnexed, not broad, of equal
length, some basifurcate, interspaces venose. STEM
2.5-4 cm. long, 8-12 mm. thick, white, equal, spongy-
stuffed, even. SPORES white in mass, subglobose, 7-
10 micr. TASTE acrid. ODOR none.

Solitary. In oak woods. Ann Arbor. July and August.

In dried specimens the pileus and gills are ochraceous to
yellowish, and stem whitish. The taste and viscidity
seem to be the only marked differences between this
species and the other two white Russulas of Peck, R.
albida and R. albella. All three are rather fragile, while
R. lactea is a compact firm plant with thick, broad,
distant gills. There is a white variety of R. emetica which
is very acrid and fragile and whose striations on the
margin of the cap are like those of that species.

Section Il. Taste acrid. Spore-mass cream-color,
yellowish, ochraceous to alutaceous.

134. Russula sanguinea Fr. (R. rosacea Fr.)
Epicrisis, 1836-38.

lllustrations: Cooke, Ill., Pl. 1020 (as R. rosea).
Michael, Fuhrer f. Pilzfreunde, Vol. Il (as R. rosacea).

PILEUS 3-6 cm. broad, rather firm at first, subfragile,
convex-plane or depressed, rosy-red, viscid, margin
acute and thin, pellicle subadnate, easily separable on
margin and tubercular-striate. FLESH rather thin, white,
red under the pellicle. GILLS slightly adnate, close to
subdistant, equal, not broad, creamy-white. STEM 4-6
cm. long, subequal or tapering down, often eccentric,
white or tinged rosy-red, spongy-stuffed then cavernous,
rather fragile, glabrous, even. SPORES creamy-white in
mass. TASTE tardily but truly acrid.

Gregarious. On the ground among grass in frondose
woods. Ann Arbor. September-October. Infrequent.

The plants referred here are R. rosacea in the sense of
Romell, and R. sanguinea according to most of the
modern French mycologists. They are distinguished by
the cream color of the spores and gills. The gills are not
decurreiit as they are supposed to be in R. rosacea, but
the stem is often eccentric as that species is described
by Fries. Bresadola, Maire, etc., conceive R. rosacea Fr.
as a plant with pure white gills and spores. Our plant
agrees with a species, common around Stockholm,
whose gills are usually creamy-white. It was placed by
Fries among the rigid forms but is almost too fragile. It is
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not large and except for the color of the spores small
forms might be mistaken for R. fragilis.

135. Russula veternosa Fr.
Epicrisis, 1836-38.

lllustrations: Bresadola, Fungh. mang. e. vel., PI. 75.
Cooke, lll., PI. 1033.

PILEUS 5-7.5 cm. broad, convex then expanded, with a
somewhat separable pellicle, indistinctly striate on the
margin, deep rose-red (like R. emetica), viscid when
moist. FLESH white, red under the cuticle. GILLS white
at first, then straw-color or pale ochraceous, narrow,
adnate, close, broader in front, equal or few shorter, few
forked, interspaces venose. STEM white, never red,
equal or subequal, spongy-stuffed, somewhat slender,
fragile, hollow, even, 1.5 cm. long, 1-1.5 cm. thick.
SPORES pale yellowish-ochraceous, sub-globose,
echinulate, 8-9 micr. TASTE very acrid. ODOR none.

Scattered or gregarious. Oak and maple woods of
southern Michigan. July and August.

This represents a group of red Russulas with acrid taste
and gills varying pale ochraceous or somewhat yellowish
in the different forms. | have limited the name to those
with white stem and a rather firm and hardly striate
pileus, although it may include several forms of which
only the spore-color has so far been a distinguishable
character. The separable, viscid, distinct pellicle and
rather fragile stem, relates it to the Fragiles. From R.
tenuiceps it is separated by the less deep ochraceous
spores and gills, the firmer consistency of pileus and
gills, and the uniform red color and even margin of the
pileus.

136. Russulatenuiceps Kauff.
Mich. Acad. Sci. Rep. 11, p. 81, 1909.
lllustration: Plate XX of this Report.

PILEUS 7-12 cm. broad, thin, fragile, convex to
expanded, the somewhat viscid pellicle easily separable,
margin at first connivent, striate, deep rosy-red or blood-
red, sometimes white, spotted or tinged with orange
blotches, sometimes uniform red, with or without minute
rugae. FLESH white, red beneath the cuticle, very
fragile at maturity. GILLS white, then yellow-
ochraceous, crowded, narrow, fragile, narrowly adnate to
free, few forked, interspaces venose, equal. STEM
fragile, white or rosy-tinged, spongy-stuffed, subequal or
ventricose, obscurely rivulose, white within and
unchanged, 5-9 cm. long, 2-2.5 cm. thick. SPORES
yellow-ochraceous, subglobose, 6-8 micr., echinulate.
TASTE acrid, sometimes tardily but very acrid. ODOR
not marked.

Gregarious. Mixed woods at Marquette; in oak and
maple woods at Ann Arbor. July and August. Rather
frequent.

As in R. veternosa, it is probable that several forms are
represented here. The red Russulas are very
troublesome, and we seem to have a considerable

number of forms with acrid taste and yellowish to deep
ochraceous gills, which cannot be easily kept separate.
All efforts to refer them to old species like R. sardonia,
R. rugulosa, R. rosacea, etc., failed repeatedly; the
fragile flesh and ochraceous, almost alutaceous gills are
too distinctive. The maturing of the spores is sometimes
slow and care must be taken to get a good spore print in
these red species. All the collections which | have
referred here showed red on some or all of the stems of
each collection. Their edibility was not tested.

137. Russula palustris Pk.
N. Y. State Mus. Rep. 53, 1900.

PILEUS 4-7.5 cm. broad, fragile, subglobose or
hemispheric, then convex or nearly plane, viscid, pellicle
separable, obscurely tubercular-striate on margin,
reddish-buff or purplish-red especially on disk, glabrous.
FLESH white, thin, tinged with the color of the pileus
under the pellicle. GILLS narrowed behind, broader in
front, close to subdistant, entire, whitish then yellowish,
inter-venose. STEM 3-7 cm. long, 6-12 mm. thick,
equal, glabrous, spongy-stuffed then hollow, fragile,
white or tinged red. SPORES sub-globose, pale yellow
in mass, 7.5-10 micr. TASTE tardily acrid.

Gregarious or scattered. In low woods or swamps.
Marquette, New Richmond, Ann Arbor. August-
September. Infrequent.

The pileus is sometimes faintly glaucous.
138. Russula aurantialutea Kauff.
Mich. Acad. Sci. Rep. 11, p. 81, 1909.

PILEUS 5-10 cm. broad, thin, fragile, convex then plano-
depressed, yellow (citron to luteus), or with orange
shades intermingled, especially on the margin, slightly
tubercular-striate, pellicle viscid, shining and somewhat
separable for some distance. FLESH white, thin toward
the margin, unchanged with age. GILLS pale yellow,
close, or subdistant at the outer extremity, equal or a few
shorter, narrowly adnate, seceding with age, broadest
toward front, often forked at the base, rarely elsewhere,
interspaces venose. STEM 4-8 cm. long, 1.5-2 cm.
thick, white, flesh concolor and unchanged, subequal,
glabrous, even, spongy-stuffed. SPORES ochraceous-
yellow, subglobose, 8-9 micr. TASTE acrid in all its
parts, often very acrid. ODOR not noticeable.

Solitary or scattered. On debris or forest mould in
hemlock or mixed woods of northern Michigan, in
deciduous woods in the southern part of the state. July,
August and September. Earlier in southern Michigan.
Infrequent.

R. ochraleuca Fr. differs in having white to pallid gills
and spores, and a cinerescent stem; R. granulosa Cke.
has white gills and spores and a granular cap and stem;
R. fellea Fr. has ochraceous or straw-yellow flesh and
the more firm pileus is either straw or gilvous color, and
its gills exude watery drops; R. claroflava Grove has a
einerescent stem and its gills are white then lemon
yellow with an ochre tinge; R. ochracea Fr. has a mild
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taste, and the flesh of the cap, gills and stem is
ochraceous; R. simillima Pk. has white spores and a
pale ochraceous pileus and stem; and R. decolorans Fr.
has einerescent flesh and is stouter. Our species could
be made on ecological variety of almost any of the
above species, depending on the guess of the author
who so interpreted it.

Section Ill. Taste mild. Spore-mass white.
139. Russula albida Pk.
N. Y. State Mus. Bull. 2, 1887 (R. albida).
N. Y. State Mus. Rep. 50, 1897 (R. albella).
lllustration: N. Y. State Mus. Bull. 105, PI. 96 (R. albida).

PILEUS 3-6 cm. broad, thin, fragile, broadly convex to
plane, slightly depressed in the center, white or whitish,
even or slightly striate on the margin, not shining.
FLESH white, fragile. GILLS white or whitish, thin,
moderately close, entire, equal, not broad, broadest in
front, rarely forked at base, adnate or subdecurrent.
STEM 2.5-6 cm. long, white, subequal, glabrous,
spongy-stuffed or solid. SPORES about 8 micr. diam.,
white. TASTE mild or slightly bitterish.

Solitary. Hemlock or mixed woods in the Northern
Peninsula. July and August.

Peck's description of both R. albida and R. albella differs
in minor particulars from our plants. The pileus of R.
albida has a viscid, separable pellicle, while that of R.
albella is dry. R. albida is said to have a "slightly
bitterish or unpleasant taste," while our plants were
sometimes bitterish, sometimes tardily and slightly acrid.
R. albida is described with a stuffed or hollow stem; in
one of my collections the stem was solid, in another it
was spongy-stuffed. It is worth noting whether the spore
prints are pure white or with yellow tinge; some of Peck's
specimens of R. albida had spores with a faint yellowish
tinge. In my specimens the whole plant is ochraceous
when dried; specimens seen at the N. Y. Botanical
Gardens were white when dry. As these species occur
so seldom and far apart, it is difficult to obtain exact data
with regard to their characters. R. anomala Pk. and R.
albidula differ in the acrid taste.

140. Russula subdepallens Pk. (EDIBLE)
Torr. Bot. Club Bull., Vol. 23, 1896.

PILEUS 5-14 cm. broad, fragile, convex then plane and
depressed, margin elevated in age, bright rosy-red,
shading into yellowish blotches as if the red color were
put over the yellow, disk paler in old specimens, disk
dark-red in very young plants, with a thin, separable,
viscid pellicle, tubercular-striate on margin, obscurely
wrinkled elsewhere. FLESH white, rosy under the
cuticle, becoming slightly cinereous, very fragile. GILLS
white, broad in front, narrowed behind, adnate,
subdistant, few forked, interspaces venose. STEM
white, spongy-stuffed, rather stout, 4-10 cm. long, 1-3
cm. thick, subequal. SPORES white in mass, globose,
echinulate, 7.5-8 micr. TASTE mild. ODOR none.

Gregarious. In woods of maple, yellow birch and
hemlock of northern Michigan. August.

Found in a number of places in considerable abundance.
The fragile character, especially of the qills, is very
marked and the mild taste, white gills and red cap help
to distinguish it. The flesh does not turn so strongly ashy
as in Peck's plants, and this character did not seem to
be always noticeable. It is distinguished from R.
purpurina, the brilliant-red Russula, by its gregarious
habit, large size and less viscid cap; also the gills are not
crenulate. Our specimens had the stature and
appearance of R. rugulosa and R. emetica var. gregaria.
Peck's plants were found in Pennsylvania by Dr. Herbst,
and reported but once; the species is not included in
Peck's New York monograph. Our plant has so far been
limited to the north.

141. Russula purpurina Quel. & Schultz (EDIBLE)
Hedwigia, 1885.

lllustrations: Mcllvaine, American Fungi, Pl. 45 [a, p.]
188, 1900.
Plate XXI of this Report.

PILEUS 3-7 cm. broad, fragile, viscid, usually very
viscid, sub-globose then expanded and slightly
depressed at the disk, brilliant rosy-red to blood-red or
even darker, pellicle somewhat separable, margin thin
but not striate except when fully expanded, surface when
dry as if with a bloom. FLESH white, red under the
cuticle, thin, fragile, unchangeable. GILLS white, later
dingy-white or "yellowish," medium close to subdistant,
adnexed, not broad, broadest in front, mostly equal, few
or none forked, interspaces sometimes venose, edge
floccose-crenulate. STEM rather long, 5-8 cm., 8-12
mm. thick, sprinkled rosy-pink, equal or subequal,
spongy-stuffed, fragile but rather soft. SPORES white in
mass, globose, 8-10 micr. TASTE mild. ODOR none.

Solitary or scattered. In mixed or maple-birch woods of
the Northern Peninsula. Infrequent. August and
September.

Distinguished by its brilliant red, viscid cap, small to
medium size, mild taste and white crenulate gills and
spores. Peck also notes the floccose-crenulate edge of
the gills, which is due to cystidia. R. uncialis, R.
sericeonitens and R. subdepallens are the only others of
the Fragiles group with mild taste, red cap and white
spores. From R. unciales it differs by the deep color,
character of gills and habitat. R. sericeonitens is hardly
viscid and becomes silky-shining; it has a different
stature and color. Maire points out that R. punctata Gill,
and R. pseudointegra A. & G. have gills with a floccose-
crenulate edge.
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142. Russula uncialis Pk. (EDIBLE)
N. Y. State Mus. Bull. 2, 1887.

Illustrations: Peck, N. Y. State Mus. Bull. 116, PI. 107,
1907.

PILEUS 2-5 cm. broad, thin, rather fragile, convex then
expanded-depressed, pink or bright flesh-color,
unicolorous, the rather adnate pellicle slightly separable,
slightly viscid when moist, pruinose and pulverulent
when dry, margin not striate till old. FLESH white, pink
under the pellicle, unchanged. GILLS pure white, hardly
changed, rather broad, broadest in front, narrowed
behind and adnate, subdistant or moderately close,
distinct, entire on edge, few forked, interspaces venose.
STEM white, rarely tinged pink, rather short, 1-3.5 cm.
long, 4-10 mm. thick, spongy-stuffed, equal, glabrous.
SPORES white in mass, subglobose, echinulate, 7-8
micr. TASTE mild. ODOR none.

Gregarious. In oak woods of southern Michigan. July
and August. Quite common in places.

The persistently white gills and spores, the mild taste,
uniform pink color and size, distinguishes this Russula.
It is sometimes more than an inch in width.

143. Russula sericeo-nitens Kauff. (EDIBLE)
Mich. Acad. Sci. Rep. 11, p. 84, 1909.

PILEUS 4-6 cm. broad, very regular, rather thin, convex;
then plano-depressed, dark violet-purple or dark blood-
red tinted purplish, disk sometimes livid-blackish, the
separable pellicle slightly viscid when moist, not striate
or substriate in age, surface with a silky sheen. FLESH
white, thin oil margin, unchanged, purplish under the
pellicle. GILLS white, subdistant or medium close,
becoming flaccid, moderately broad, broad in front,
narrowed behind, dry, equal, few forked near base,
interspaces venose. STEM white, equal or thickened at
apex, spongy within, unchanged, glabrous, even or
obscurely rivulose, 3-5.5 cm. long, 1 cm. thick.
SPORES white in mass, globose, echinulate, 6-7.5 micr.
TASTE mild. ODOR none.

Usually solitary. In mixed woods of hemlock, maple and
yellow birch in northern Michigan. July and August. Not
uncommon.

Its thin pileus is flexible at maturity. The silky sheen and
regular pileus are quite characteristic. The cap has the
color of Cooke's figures of R. queletii Fr., R. drimeia
Cke. and R. purpurea Gill. These three, including R.
expallens Gill., have been placed together by some
modern authors as one species, characterized by "a
pruinose, violaceous, decolorate stem, and very sharp
taste." The taste is said to be so peppery that even
when the color is washed out by rains they can be
recognized by this character. All of the four are violet or
reddish on the stem. Our specimens all had a white
stem and an impeachable mild taste.

Section IV. Taste mild; spore-mass cream-white,
yellowish or ochraceous.

144. Russulaintegra Fr. (EDIBLE)
Epicrisis, 1836-38.
lllustrations: Cooke, lll., Pl. 1093 and 1094.

PILEUS 5-10 cm. broad, firm, soon fragile, discoid,
convex or carnpanulate then plano-depressed covered
with a viscid separable pellicle, thin on the margin, at
length coarsely tubercular-striate, variable as to color in
different plants, colors dingy or sordid, from buff through
to reddish-brown and dark dull red, fading. FLESH
white, not changing. GILLS white at first, then creamy-
yellow to buff-ochraceous, not strongly ochre, broad,
distinct, equal, nearly free. STEM white, unchanged,
never red, soon quite fragile, conic or short-clavate at
first, then subequal or ventricose, spongy-stuffed, even.
SPORES creamy-yellow to pale ochraceous. TASTE
mild. ODOR none.

Gregarious. In woods, probably throughout the state.
Ann Arbor. July and August. Not common.

This species is a sort of clearing house for various
colored Russulas with broad, pale ochraceous gills and
mild taste, especially reddish forms. | have given Fries'
description above, supplemented for the most part from
notes of my own collections about Stockholm. Romell
describes the cap as "brown, blackish-brown, reddish-
brown, dark red, violaceous, yellow or greenish, either
unicolorous or with whitish or yellowish spots." | saw
only the dirty reddish-brown, dark dull red and sordid-
buff forms at Stockholm. In favorable weather or
situations they occur in troops and seem very common
in Sweden. Peck says they are rare in New York state.
The European mycologists do not agree among
themselves as to this species, but there seems to be a
fair unanimity that the "dusting"” of the gills by the spores
is too deceptive for practical use in identification. R.
integra is to be separated from R. alutacea by its gills
being white at first, by the white fragile stem, the paler
spores and more striate pileus; under certain conditions
these two species are hardly distinguishable.

The two plates of Cooke referred to, give the best idea of
the species as here limited. The figures of this species
with bright red caps, shown by various authors, illustrate
segregated species for the most part. Maire (Soc. Myc.
Bull. 26, 1910) has named one form, R. romelii, and
considers another to be R. melliolens Quel. As Fries
pointed out long ago, it is easy to separate new species
from the mass of plants usually referred here, and the
more exact method with the microscope will doubtless
produce many more. | have found this species rarely but
then in quantity, as they usually cover quite an area from
the same mycelium.
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145. Russula amygdaloides sp. nov. (EDIBLE)

(See under R. barlae Quel., Mich. Acad. Sci. Rep. 13, p.
221, 1911.)

PILEUS 4-8 cm. broad, thin, medium size, ovate at first
with straight margin, then convex-plane or depressed,
very viscid, fragile, pale rosy-flesh color tinged with
yellow, sometimes peach color, sometimes dull citron-
yellow, varying in color from young to old, pellicle
continuous and entirely separable, margin becoming
strongly tuberculate-striate. FLESH thin, white, not
changing color soft. GILLS bright ochraceous-yellow
(flavus, Sacc.), white at first, rather narrow, broadest in
front, narrowed and adnexed behind, subdistant at
maturity, dusted by the spores. STEM 4-8 cm. long, 1-2
cm. thick, subequal to ventricose, soft and fragile,
loosely stuffed then cavernous (but not from grubs),
white, rarely tinged with delicate pink, slightly wrinkled,
subglabrous. SPORES subglobose, 7-9 micr.,
echinulate, nucleate, bright ochre-yellow in mass.
TASTE mild. ODOR none. CYSTIDIA very few.
Subhymenium narrow, sharply differentiated from gill-
trama.

Solitary or scattered. In mixed woods of hemlock and
beech, among beds of white pine needles at New
Richmond; among grass, etc., in oak woods at Ann
Arbor. July-October. Frequent.

This very fragile Russula is known from the other
members of the "Fragiles" group by its medium size,
bright yellow-ochraceous spores and gills, the hollow,
often subventricose stem, the mild taste and the pinkish-
yellow to peach-colored pileus. The stem is sometimes
enlarged at the apex, sometimes at the base, always
fragile. Very few of our Russulas have such bright-
colored spores and gills. The color of the cap varies
rather rarely to a deeper red on the one hand or to
ochraceous-tan and straw-color on the other. The flesh
does not change on bruising, and the odor is not
noticeable even in age. Itis very different from R.
integra Fr. It approaches R. nitida and is no doubt the
plant usually referred to that species in this country. It
differs in the lack of the nauseous, disagreeable odor
which is known to be constant in R. nitida. | formerly
referred it to R. barlae Quel. which, however, is
described as compact and firm. R. aurata Fr. has gills
with a chrome-yellow edge.

Micro-chemical tests: G. (Flesh turns blue quickly; gills
become greenish-blue.) S V. (Flesh and gills slowly
pinkish then blue.) F S. (Cystidia colored brown.)

146. Russularoseipes Secr.—Bres. (EDIBLE)
Fung. Trid., Vol. I, 1881.
lllustration: Ibid, PI. 40.

PILEUS 2.5-5 cm. broad, thin, fragile, convex then
plano-depressed, with a viscid, separable pellicle,
margin tubercular-striate when mature, soon dry, rosy-
red or flesh-red, disk tending to ochre-yellowish. FLESH
white, thin, unchanged. GILLS soon truly ochraceous,

subdistant, mostly equal, broadest in front, ventricose,
narrowly adnate or almost free, few forked, interspaces
venose. STEM white and rosy-sprinkled, stuffed then
cavernous, equal or tapering upward, even, 2.5-5 cm.
long, 5-12 mm. thick. SPORES ochraceous, globose,
echinulate, 8-10 micr. TASTE mild. ODOR none or
pleasant.

Solitary or scattered. In mixed woods, but usually under
conifers. Only found in the northern part of the state.
July and August.

A middle-sized to small plant, fragile, and with a rosy
mealiness on the stem. This last is quite characteristic
of the species. It occurs under spruces and balsams in
moist places. It is quite distinct from R. puellaris Fr. to
which Fries, who had never seen Secretan's plant,
referred it as a variety. R. purpurina also has a rosy-
sprinkled stem, but is very viscid and more brilliant
shining red on the cap. Peck (Rep. 51, p. 807) says the
stein is not rosy-sprinkled in his plants, but that the color
resides in the stem; he does not seem to have had the
typical plant.

147. Russula puellaris Fr.
Monographia, 1863.

lllustrations: Cooke, Ill., Pl. 1065.
Bresadola, Fung. Trid., Vol. |, Pl. 64.
Ricken, Blatterpilze, PI. 17, Fig. 2.

PILEUS 2-4 cm. broad, very thin, convex then plano-
depressed, viscid, tubercular-striate on the margin, livid-
purplish or livid-brownish, then sometimes yellowish.
FLESH white at first, soon watery subtranslucent, fragile.
GILLS pallid white to pale yellow, watery honey-colored
in age, equal, thin, subventricose, narrowed behind and
adnexed, interspaces venose. STEM whitish, then
watery honey-colored toward base, spongy-stuffed, soon
cavernous, soft and fragile, subequal or subclavate at
base, 4-5 cm. long, 7-10 mm. thick. SPORES
subglobose, echinulate, pale yellow, 6-8 micr. TASTE
mild or slightly acrid. ODOR none.

Found in low, moist places in conifer or mixed woods of
Europe. It has not yet been reported from Michigan with
certainty. | have given Bresadola's description as that of
a typical plant, which is verified by my notes of the
Stockholm plants. | have not seen the typical Swedish
plant in this country, and Peck's specimens were
evidently not typical as he says no yellowish stains occur
in the stem. The stem soon becomes soft and then
develops this characteristic, translucent, light-yellowish
color. Several varieties occur in Michigan differing
mainly from the above description in the red caps and
non-lutescent stems; these are referred here for the
present.
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148. Russula sphagnophila Kauff.
Mich. Acad. Sci. Rep. 11, p. 86, 1909.

PILEUS 2-4.5 cm. broad, very fragile, convex,
umbonate, margin at length elevated and disk depressed
and purplish-red or rosy-red, the space between the
umbo and the margin pale olive-brown, covered by a
viscous pellicle, glabrous, margin slightly striate. FLESH
reddish under the cuticle and under the surface of the
stem fragile. GILLS white then pale ochraceous, narrow,
adnato-decurrent, rather close, narrowed toward both
ends, few forked here and there. STEM rosy-colored,
usually ventricose or irregularly swollen, spongy-stuffed
then cavernous, very fragile, rivulose-uneven, 4-5 cm.
long, 7-12 mm. thick. SPORES cream-color, globose,
echinulate, 6-7 micr. TASTE mild.

Scattered. On sphagnum, in swamps. Cold Spring
Harbor. August and September. Rare.

Whole plant very fragile, always with an umbo,
subpellucid and rosy stem, and pale gills. The only other
Russula with an umbo, known to me, is R. caerulea
Pers. which differs in color and habitat. The red color
rubs off on paper when moist. In some points it is near
R. roseipes, in others it is nearest R. puellaris, and might
perhaps be referred to the latter as a variety but without
settling anything as to its origin.

149. Russula chameeleontina Fr. (EDIBLE)
Epicrisis, 1836-38.

lllustrations: Cooke, lll., PI. 1908.
Gillet, Champignons de France, No. 600.
Ricken, Blatterpilze, PI. 18, Fig. 2.

PILEUS 2-5 cm. broad, rather small, fragile, thin, plano-
depressed, with a viscid separable pellicle, margin even
at first then striatulate, color varying for different pilei,
mostly some shade of red, purple, etc., fading to
yellowish especially on disk. FLESH white, thin. GILLS
thin, crowded or close, adnexed or almost free, equal,
rather broad, sometimes almost narrow, few forked,
interspaces venose, ochraceous or ochraceous-yellow.
STEM 2-5 cm. long, 4-6 mm. thick, white, spongy-stuffed
then hollow, slender, equal or subequal to
subventricose, sometimes subclavate, even or obscurely
rivulose. SPORES ochraceous. TASTE mild. ODOR
none.

Scattered or gregarious. In coniferous or mixed woods.
So far reported only from northern Michigan.

Like R. integra this has to be considered at present a
composite species, from which several species have,
from time to time, been segregated. According to von
Post, a pupil of Fries, the master himself included many
forms which do not fit into his own description; and
Romell follows the Swedish tradition and refers to R.
chamaeleontina all small forms with mild taste and
ochraceous gills not otherwise accounted for. "No
subacrid forms are included" writes Romell. Specimens
with the caps a uniform red, rose colored, purplish, lilac,

etc., and accompanied with a yellowish tint, are always
included; sometimes also, whitish, faded forms must be
placed here.

150. Russula abietina Pk.
N. Y. State Mus. Rep. 54, 1901.
lllustration: Ibid, PI. 72, Fig. 1-11.

"PILEUS 1-2.5 cm. broad, thin, fragile, convex becoming
plane or slightly depressed in the center, covered with a
viscid, separable pellicle, tubercular-striate on the thin
margin, variable in color, purplish, greenish-purple or
olive-green with a brown or blackish center, or
sometimes purplish with a greenish center. FLESH
white. GILLS narrowed toward the stem, subdistant,
equal, rounded behind and nearly free, ventricose,
whitish becoming pale yellow. STEM 1-2.5 cm. long,
equal or tapering upward, stuffed or hollow, white.
SPORES bright yellowish-ochraceous, subglobose, 8-10
micr. TASTE mild."

Its place of growth is only under balsm fir. It has been
reported from Michigan, but the description given is that
of Peck. The important characters seem to be the bright
yellow tinged spores. It is separable from R. puellaris,
"by the viscid cap, the gills rather widely separated from
each other and nearly free, the stem never yellowish nor
becoming yellow where wounded, and the spores having
an ochraceous hue."

151. Russula lutea Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Cooke, lll., Pl. 1082.
Gillet, Champignons de France, No. 622.
Patouillard, Tab. Analyt, No. 321.
Bresadola, Fungh. mang. e. vel., Pl. 79.
Michael, Fuhrer f. Pilzfreunde, No. 61.
Ricken, Blatterpilze, PI. 18, Fig. 3.
Plate XXII of this Report.

PILEUS 3-6 cm. broad; small, thin, convex then plano-
depressed, pellicle easily separable, viscid, margin even,
becoming slightly striate in age, unicolorus, bright yellow
or pale golden yellow. FLESH white, very thin, fragile.
GILLS at length deep yellow-ochraceous, subdistant,
rather broad in front, narrowed behind and free, equal,
interspaces often venose. STEM white, unchanged,
subequal, stuffed then hollow, soft, fragile, even or
obscurely wrinkled, glabrous, 3-5 cm. long, 4-8 mm.
thick. SPORES globose, echinulate, yellow, 8-10 micr.
in diam. TASTE mild. ODOR none.

Solitary, in coniferous and mixed woods of northern
Michigan, in frondose woods in the south. July and
August. Infrequent and few in number.

Our plant is the same as the one occurring about
Stockholm. It agrees with the characters as given in
Hymenomycetes Europaei, except that the gills are
subdistant, not truly narrow but relatively broad in front.
The Stockholm specimens had the thin margins of the
pileus at length slightly striate, as is also the case with
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the Michigan plants. Peck says he has found it but once
in New York. | have found it a number of times in
Michigan. R. vitellina Fr. which is said to resemble this
species, is not known to Romell for Sweden, and he
refers all their forms to R. lutea. It may be that R. lutea
and R. vitellina represent extremes of the species. Our
plant described above and that about Stockholm do not
agree with either of the descriptions, but is a
compromise between the two. Our plants are not
strongly striate nor have they any marked odor like R.
vitellina; on the other hand they have broader and more
distant gills than is warranted by the description of R.
lutea. According to Fries, R. lutea is found in beech
forests and R. vitellina in coniferous woods. R. flaviceps
Pk. is said to be larger, with narrow and close, pale
yellow gills.

HYGROPHOREAE

Fruit body soft, fleshy. Stem central, confluent with the
pileus. Gills with a waxy consistency, more or less
distant, thick, well-developed, with acute edge.

This subfamily is well denned and set off from the
others. The characteristics are not easily described in
words, but the habit of the plants and the nature of the
gills are soon learned by field study. The gills, although
acute on the edge, thicken toward the pileus, and are
built up of a thick central layer (the trama), coated on
both surfaces by a thick, waxy, hymenial layer of long
basidia, which is more or less removable.

Our species are included under two genera:
Spores white. Hygrophorus.
Spores blackish. Gomphidius.'

Gomphidius Fr.

(From the Greek, gomphos, a wooden bolt or peg,
referring to the shape of the young plants.)

Black-spored to smoky-olive-spored; gills of a waxy or
subgelatinous consistency, decurrent, subdistant to
distant, forked, edge acute; stem central, confluent with
the pileus; pileus fleshy, viscid; partial veil when present
membranous glutinous; spores elongated-subfusiform;
cystidia abundant.

Terrestrial and putrescent fungi, very infrequent in this
region, sharply distinct by the nature of its gills and
spores. The genus appears to have some relationship
with Hygropliorus on the one hand and with Paxillus on
the other. In Europe, G. viscidus Fr. and G. glutinosis
Fr. are a prominent part of the mushroom flora, although
with us these two species seem to be entirely lacking,
and no species can be said to be frequent. Peck has
described five species from the United States; four of
these came from the eastern states and are smaller than
the two common European species mentioned above.
Nothing is known of the edibility of our species.

The genus is best recognized by the smoky, decurrent
and usually distant gills, the viscid or glutinous cap, and
the spotted stem. In the young stage a viscid veil
connects the margin of the pileus with the stem; as the

plant matures the veil collapses on the stem and in most
cases causes the stem to appear viscid and at length
spotted or blotched by the drying remnants of this veil.

In our species this veil is scanty and it apparently
disappears very early, and in most cases cannot be
definitely seen. Our species occur in swampy ground or
in tamarack bogs. Only three species have been found
in the state. G. nigricans Pk. reported in the 8th Rep.
Mich. Acad. Sci., is doubtful. G. rhodoxanthus (Schw.) is
referred to Paxillus.

Key to the Species

iny  Fllens 25 cm. broad, obtuse or depressed; stem dry, becoming red-
dish-black =potted, yollow ad bass, 152 F. maciiafaa Fr
faa)  Fleus 1-2.56 cm. beoad, often ambonate; stem at Grse visebld from

the well, slender.

(1) Stem yellow downwards. 154 O, foelpes Pl

{bh)  Stem brick color {0 wine-reddish; not yellow at base. 153, &
wviricolor Pk

152. Gomphidius maculatus Fr.
Epicrisis, 1836-38.

lllustrations: Ricken, Blatterpilze, PI. 3, Fig. 2.
Plate XXIII of this Report

PILEUS 2-5 cm. broad, convex, obtuse, soon plane or
depressed, with a viscid, separable pellicle, glabrous,
brownish-incarnate to pale clay color, rugulose, spotted
and shining when dry. FLESH thick, soft, white or faintly
incarnate. GILLS decurrent, narrowed behind, thickish,
subdistant to distant, distinct, subgelatinous to soft-waxy,
dichotomously forked, at first whitish, then pale
olivaceous-gray, finally smoky, moderately broad. Stem
4-7 cm. long, apex 5-12 mm. thick, tapering downward,
solid, firm, even, whitish above or with a tinge of
incarnate, at first dotted with reddish scurf, glabrescent,
becoming black-spotted or blackish in age or when
handled, base yellow. VEIL none or very evanescent.
SPORES variable in size, cylindrical-subfusiform to
elongated-elliptical, 15-23x6-7.5 micr., smooth, pale
smoky-brownish under the microscope. CYSTIDIA
abundant on sides and edge of gills, cylindrical, obtuse,
variable, 100-135x15-25 micr. TASTE mild. ODOR
none or slight.

Gregarious, subcaespitose or scattered, under tamarack
trees (Larix), in bogs, on moss or debris. Between
Chelsea and Jackson. October-November. Rare or
local.

Apparently this species occurs only in restricted localities
in the bogs near inland lakes. This is the largest form so
far found in the state, although it varies in size and the
smaller plants have less distant gills, smoother stems
and smaller spores. Probably because of the advance
of cooler weather the plants mature slowly and the
spores have not attained their full size in the small
plants. The yellow color is sometimes confined to the
base, sometimes it extends halfway or more than
halfway the length of the stem. The latter condition may
turn out to represent G. flavipes Pk. The plants turn
blackish when dried, but differ from G. nigricans Pk. in
the absence of a partial veil. Ricken considers G.
gracilis Berk, to be identical, which is very probable. G.
furcatus Pk. differs chiefly, according to Peck's
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description, in the lack of the yellow color at the base of
the stem; it is said to occur under tamaracks also.

153. Gomphidius vinicolor Pk. minor.
N. Y. State Mus. Rep. 51, 1898.

PILEUS 1-2 cm. broad, convex then plane, sometimes
umbonate, glabrous, even, with a viscid or glutinous
separable pellicle, wine-red to rufous-cinnamon, fuscous
in the center, paler toward margin. FLESH thick, pale
incarnate. GILLS decurrent, subtriangular, rather
distant, distinct, thickish, broad in the middle, not or
rarely forked, olive-brown to fuscous-brown, sprinkled by
dark spores. STEM 34 cm. long, 24 mm. thick, slender,
equal, even, solid, viscid from the evanescent veil,
flexuous, brick-color to vinaceous, concolor within, not
yellow at base, silky-fibrillose. SPORES elongated-
oblong to subfusiform, 13-16x6-6.5 micr., smooth,
smoky-brown. CYSTIDIA abundant, subcylindrical,
obtuse, 120-135x16-18 micr. ODOR very slight but
disagreeable.

Gregarious or solitary. On the ground in low, swampy
woods in region of hemlock and pine. New Richmond.
September. Rare.

This species is referred here as a minor form of G.
vinicolor Pk. from whose description it differs in the
smaller size and smaller spores. My experience with G.
maculatus leads me to suspect that the spores of small
plants do not mature readily, as is shown also by the
less smoky gills. Peck gives the spores 17.5-20x6-7.5
micr. and the type plants were much larger. | have
found our plant on several occasions and as it seems to
be constant, it may be necessary to separate it. When
dried, it becomes black. Some consider G. vinicolor Pk.
identical with G. gracilis B. & Br.; the latter is described
with the base of the stem yellow.

154. Gomphidius flavipes Pk.
N. Y. State Mus. Rep. 54, 1901.
lllustration: Ibid, PI. 1, Fig. 1-4.

PILEUS 1-2.5 cm. broad, convex or plane and
sometimes umbonate, viscid, dingy pink or yellowish,
tinged reddish, minutely tomentose on center, slightly
fibrillose on the margin. GILLS decurrent, arcuate,
subdistant to distant, scarcely forked, whitish then pale
smoky-brownish. STEM 3-5 cm. long, 3-7 mm. thick,
equal or tapering down, solid, slightly fibrillose, whitish at
apex, elsewhere yellow within and without. SPORES
elongated-fusiform, 20-30x6-7.5 micr., smooth, smoky-
brown to brownish black. CYSTIDIA present.

Solitary or gregarious. On the ground in mixed woods.
Harbor Springs. September. Rare.

Only one collection has been made of what seems to be
this plant. The spores were clearly immature and had
not yet attained the size given by Peck.

Hygrophorus Fr.
(From the Greek hugros, moist; and phero, to bear.)

White-spored. Consistency of the gills waxy; of pileus
and stem waxy-fleshy or fleshy. Hymenophore
continuous with the trama of pileus and stem. Stem
central. Gills variously attached, soft, not membranous,
edge acute. Hymenium loosely adherent to the trama of
the gills. Trama of gills various: parallel, divergent or
interwoven.

Putreseent, soft, terrestrial mushrooms, growing in
woods, meadows, etc., and uniformly harmless. They
are medium or small in size and often brightly colored.
The gills are usually distant or subdistant, characters
which ordinarily distinguish them from the species of
Clitocybe for which those with decurrent gills might be
mistaken. The genus corresponds to Gomphidius and
Paxillus of the ochre-spored group, but is distinguished
from them by the gills not easily separating from the
trama of the pileus.

The PILEUS varies from conical to convex at first, in
most cases becoming plane at maturity, with or without
an umbo and sometimes umbilicate. In a great many
species the expanded pileus is obversely subconical,
pulling the gills into an ascending position, so that they
appear decurrent, even in those cases where they were
merely adnate or adnexed at first. With age, the margin
of the pileus becomes recurved or split. The surface is
viscid or glutinous in many cases, others are
hygrophanous, but those of one subgehus include some
with a dry pileus; a small number have minute
squamules over the surface or on the disk. A great
variety of colors is present; white, yellow, orange, red,
green, ashy, brown, etc. Some have a striate margin,
and others are even and glabrous. The FLESH is
usually soft, and somewhat waxy or watery, often
permeated by differentiated lactiferous hyphae or
crystals of oxalate of lime. The GILLS are peculiar in
structure, and furnish the main characters by which we
separate the genus. Their edges are acute, but they
gradually thicken towards their attachment with the
pileus, so as to be narrowly triangular in cross-section.
The hymenial layer becomes soft when mature and rubs
off from the trama proper of the gills, leaving the
skeleton of trama behind. They are mostly subdistant to
distant or very distant, and this character, along with the
waxy consistency and their shape in section, constitutes
a set of marks by which, after a little experience, one can
tell the genus. As Mcllvaine says, "There is an
indescribable, watery, waxy, translucent appearance
about the gills, which catches the eye of the expert, and
is soon learned by the novice." Their attachment varies
from adnexed to adnate and decurrent. They are usually
white, but may be similar in color to that of the pileus.
The interspaces are often veined in a marked fashion.
The STEM is central and similar in texture to the pileus,
often very fragile or watery. Itis either solid or if it is
stuffed becomes quickly hollow. It often splits
longitudinally with considerable ease. In the subgenus
Limacium, the plant when young is sometimes
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enveloped by a slimy universal veil which breaks up into
glutinous patches, scales or flocci on the stem or pileus,
or by a partial floccose veil which is connected to the
margin of the pileus and to the stem; as the plant
expands or dries this partial veil breaks up into a
floccose annulus or more often in the form of scabrous
or punctate flocci at the apex of the stem. The plants of
the other two subgenera do not possess either of these
veils, but those species which are viscid develop this
character from the cuticle of the pileus or stem which is
gelatinous and which dissolves into a slimy substance in
moist weather, as in H. psitticinus. The SPORES may
be subglobose, oval, oblong, cylindrical or elliptical.
Fries (Hymen. Europ), speaks of them as "globose" only,
and Patouillard says they are ovoid. DeSeynes (Ann.
Sci. Nat. Ser. 5, 1 (1864) Tab. 13, Fig. 3,) figures the
spores of H. ceraceus as obovate with an obscure
constriction in the middle, and says they vary
characteristically in this genus to reniform, irregular, etc.
| am quite certain that the spores are often quite
irregular, angular, etc., when immature, but have a
regular outline when mature, although they often tend to
be slightly thicker at one end in a number of species. In
most species they appear granular-punctate, and usually
have a transparent spot on one side, as if perforated.
Between most of our species there is not much
difference in spore-size, but sufficient difference to be of
diagnostic value. The spores are white in mass, and
hyaline under the microscope. The BASIDIA are quite
characteristic within the genus; they are long and
slender, tapering to a narrow stalk. They are said to be
often 2-spored. CYSTIDIA are not present in the
subgenus Limacium, but occur in some of the species of
the other subgenera. The ODOR is not marked in any of
our species. Several European species are said to have
a characteristic odor; for example: in H. cossus Fr. it is
disagreeable, like that of a kind of moth; in H. nitratus Fr.
it is strongly alkaline; in H. agathosmus Fr., like oil of
bitter almonds. The TASTE is usually mild, and most of
them are to be classed among our best edible
mushrooms. The HABITAT varies. They grow on the
ground, usually in moist or wet situations, in woods,
copses, fields and pastures, although in our climate they
develop mostly in shaded places. Some appear in early
summer, and others are found only in late fall—some
species never develop till after the frosts appear. H.
hypothejus (Ricken, Blétterpilze) is said to occur only
after the first frost. H. speciosus is found, often in good
condition, as late as December first.

The genus is divided into three subgenera,
fundamentally limited by the structure of the gill-trama:

I. Limacium (Hygrophorus proper).
[I. Camarophyllus.
[ll. Hygrocybe.

These three subgenera are raised by some authors to
the rank of genera, and from a scientific standpoint
should be so considered. But for practical purposes the
old arrangement seems better.

The key includes all species which are likely to be found
within the limits of the state.

Key to the Species

iA7  Plant white, disk of plleus with yellowish or reddish tints in some
specimens. [Sl.'l.- alen (AAY, (AMAA) and [(AAAN}]
{a) Pileus viseid or glutinous.
ik Pil=ugs entirely white, changihg only I age.
(el Htem J!'IIII.:I"1':IL'|" or viscid,
(dd Apex of stem with white dota oF sgquamules. Gills adnate
to decurrent,
(e]  Btem floceose-tomentose below Lhe glulinows nonulus, apex
at lengrh raddish-dotted, 106 K, rubropesctaz P (590
T owiunii & PR,
(er) Hisom glabrons, not annulate,
({3 Stem flrmly stoffed to hellow; plant persistantly white,
15, H. eburnens Fro
[If) SE 1 os0lid, plant changing color on drying. 156, M.
g r. amisolor Pl
caeppitoge, 154, H. eluraseus var. Jde-

{101}

:IIIIH'II! Pk.
(dd) Apex of sten pol scabrous-acaly-dotbed,
(e LEkils emarginate-pdnexed; pllews at first  conical,  H.

paruy Pl
fec)  Btem dry.
{d¥ Pileas lorge, 810 em. broad, stowd; awetumunal. 166 M.

sordidas Pl
{ddy  Pllens small, searcely viscld, subumbilicate, thin, tough-
ish. - 170. H. mivews Fr.
(Bby Flleus not entirely while,
(el Apex af stem desorated with yellowlsh grannles or yellow
glandulnr dois
() Pilens whitlsh, coverad by yellowish or brownish gluten.
180, H. paledosns Pk
(ddr Flews white, with nomerons golden wellow granules on
margin. 1586, H. chrpsodon Fro
fee)  Apex of stem white-scaly-lotted or elightly Ooocose.
{d)} Disk of pileus pinkish or pale reddish-brownp, 157, H.
fasiae Morg.
(dd) Disk of plleus yellowlsh or reddish-yellow. 168. H.
fAavedigens Frost,
{@ad Fllews and stem nob vischd nor glatinons.
(b} Plant stout. Pileus 327 cm, bropd, dry, white. 16%, H. oir-
MRy Fr. {Sea alse H, gralemziz var, peffidie)
(b r]?:.nt slander; pilens 1-3 em, bropd, whitish. 171, H. borealiz

{AA) P!R]m vellow, bright green, ollvaceouns, orange or shades of these
colors,
(a)  Filewa glutinong or vigeid when maolist.
{hy  Pileas st first olivaceaous or green,
{g)} Pileus 3-5 cm. broad, eolor at leagth aronge-yellow to tpwny;
gllls yellow, 161, K. kypothejfus Fr
(e} Plleus 4-8 om. broad; gllls whitsincarnata, 168, H.
alivaceealbns Fr,
(ooe)y  Pileus 1-2.5 ¢m. hroad, parrot green st firet; gllls wellowish
or greenizh, 184, &, pzitficinus Fr.
kbl Pilleus oranpeyellow, yvellow, yellowizsh or tawny.
{0} Besoming Mackish in age or when bruised; mleus conieal; gills
free. 180, . comiens FR,
[oe) Nol bepoming black when brojsed.
(2 Gills emarginate-adunexed; pllews 25 cm. broad, ciiron ta
golden-vellow., 178 H. cklerophanus Fr,
(dd}  Gille broadly adnate to deourcent.
{2l Pilgus 88 cm, braond, yellow in s.s«. in tamarack swamps
in late fall. 160 M. speciosns Pk
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fwe) Pileus 1-3 cm. broad
i) Tangh: plens thwny-yellowish, not fading in age. 183
AL hrefus Fro
(I} Fragile; plleus wax-yellow to yellow,
ig)  CHlls truly decurrenc: pllens and stem fading to whit-
faly in aee, T8L. B odtides IF & O,
gzl Gills aduate-decurrent; pilews nad fading. 172, H.
epemeres Fr,
ipal  Pileus wotb viseid nor glutinows,

() Golden-orange-yellow; fragile; pllews and stem markedly fading;
gills adpexed . deesp orpnpevellow. 17T 0 wicrginofes P
iy ﬁ]'*'f vellow: pllews 4-12 men. broad; stem darker. & poienias

L.

(AAAY Plant vermillion, scarlet, pink, fesb-color, rafous oF slades
af these.
{ad  Pileas viseld or glulinons.
(b Btem stout; pllens rather large, compaet, firm,
fed Gills not beeoming reddish-spolted.
idd  Pllens scarlet, erimsan or arange; stem viscld, in tamarack
swamps., 160 M. specfoses Pl
idd)  Pilenz ilnged feeh color; stem dry. 184, T pedoriess Fro
(e} Gills hecoming reddishepotted, 163, H, Rwsssle (Fr..
ibb)  Btem medivm or slender; pileus fragile.
(el Pilens 1-2 em, pioklsh-fesh-color; etem slender and viseons,
183 FT. peckid Ath.
feel  Pilleus 2.9 em., searlet or vermdifon; stem molst, oot vigcid,
(dd  Gills arcoate-adpales; bpss of stem yellow or orange 1746,
H. rorcireny Fr,
{dd} Gills slightly ndnexed; hase of stem white; spores larger.
177 W, pisdesus Fr,
ina)l Pilens not viseid nor glutinous
() Pileus 1-3 em. beond, subglabrous fo minutely sealy, vermiliion
to reddish-vellow. 175 M. suindatos Fr. -8, cortherellus Schw,
bl Pllens %7 cm. broad, fesh-celor e tawny-reddish, pglabrous,
168, H. profemsis Fr.
ibbly}  Fileus 5-10 cm. broad, salmon-rufous to testneons; hopry when
young; gills decarrent, 187, F, leporinss Fr,
(AAAAY Flanl peither white, yellow, orange nor bright red,
(a) Fileus and stem glutinous or viseld, [See also (aa) and (aae)]
{h) Gills pure white; pileus grayishhrown, cinereous or Tuliginos.
(el Btem hollow, foliginons. 186 M. wsqwinogxs Fr.
{ee)  Btem solid, white or whitish. H, felipinens Frost.
b)) Gilla mot pare white, or al leasl chanpging in age, adnatede-
CRrrEnt
(el Plilens purplisl-red, virgate with darker fibrils; stem and gilla
eonenlar, . eaprecloriys Bres
{eab  Plleus some shade of brown, [See alse {eook]
Ly Stem  hollow, slender; plant fragile; pileus olivebrown,
1-2 om. browd. M. devisdl Pl
{dd)  Btem eclid, plamt firm, larger.
(e} Growing in sphagnum swamps; pilens white, coverad with
vallowish-brown glalen, JI. pafedosus Pk
(e} In grassy woods; plleus smoky-olive, 3-8 cm. hroad; spores
12x 8 mice. M. limocices Fr.
feee)  Pilews dark brownlsh olivaceons. 162 H. olivecesalbus Fr,
{apl  Flleus with a gelatinous, subviseld pelliclo; stem dry.
ik} PFileus violpeeous to smoky-lilae, hygrophanous, fading to gray
fgh; stem stufel to hollow. 174 . pallidses Pk
() Pilens livid-rofeseons o brownish, hvgrophonows; stem sinffed
ta hollow; gills decorrent. 173, M, colemonwiceus Blox.
(bbb} Pileus groyish-brown or Wackish-brown; stem solld.
{¢) Bpores &8 mier. long. 166 F. resco-aliiyg var.
fee)  Bpores 1012 micr. long. . morcisii Pk,

jpua) Pilleos and stem not viesld oor glutineus (slightly viscid o
K, aumppdalinugh,
iby  dor markedly noliceable.
(o} Etem solld; pllews grayish-brown; gills adnste decurrent; odor
of almopds. I, amppdefines Pk
(e} Btem sinffed then hollew; pilens hygrophanoas.
{d)  Gilla decurrent; pileus seoty-brown (modst); epores sub-
globose, &4 micr.; ador “peculiar. M. peokicmus Howe
(dd)  Gille sineate-adnesed ;) pilecs yellowisb-brown (molst), odar
affensive,  H. tiephitices Pk,
ibh)  Odor pol marked; stem solid.
(¢} Flant stout; plleus smoky or Blackish, virgate with fibrils;
spores BBXE micr. M. corpinus .
{oop Plant slendar; pilena geayish-brown to blockisl-brown, glab-
ronz) epofes 10-12x&7 micr, H, mipridius Pl

(Peck in his monograph, N. Y. State Mus. Bull. 116,
1907, of New York species mentions the following as
very rare: H. virgatulus Pk., H. burnhami Pk., H.

metapodius Fr., H. basidiosus Pk., H. subrufescens Pk.,
H. immutabilis Pk., H. laricinus Pk., H. luridus B. & C., H.
minutulus Pk. Peck has described also H. serotinus Pk.,

H. ruber Pk., H. albipes Pk., from Massachusetts; H.
elegantulus Pk. from Maryland and H. sphoerosporus
Pk. from lowa.)

SUBGENUS LIMACIUM: Provided with a glutinous
universal veil or a floccose cortina or both. Trama of
gills of divergent hyphae.

Section |. Universales

Provided with both a universal veil and a floccose
cortina; the latter is connate to the inner surface of the
former along the stem, sometimes forming a slight
annulus at the apex of the stem, or a floccose-downy
edge on the incurved margin of the pileus. Stem viscid,
subglabrous to floccose-fibrillose, shining or glistening-
spotted when dry, apex scabrous-dotted or subglabrous.

This section is intended to include only those with a
universal veil. It corresponds to the subgenus Myxacium
of the genus Cortinarius. This veil surrounds the very
young button as a thick gelatinous layer, which becomes
attenuated on the stem as this elongates and dissolves
into a hyaline, or, in some species, into a somewhat
colored gluten in wet weather. The apex of the stem is
glandular or scabrous-dotted in those species in which
the margin of the pileus is at first inrolled, but in those in
which the margin of the pileus is merely incurved and
continuous with the cortina, the apex of the stem is
subglabrous and not floccose-dotted. H. speciosus is an
example of the latter group.

155. Hygrophorus chrysodon Fr. (EDIBLE)
Syst Myc., 1821.

lllustrations: Atkinson, Mushrooms, Fig. 112, p. 110,
1900.
Cooke, ll., PI. 885.
Ricken, Blatterpilze, PI. 6, Fig. 4.

"PILEUS 3-7 cm. broad, convex then expanded, viscid
(moist), shining (dry), white, concolorous except for the
numerous golden granules on the margin, or sometimes
over entire surface, margin involute at first. FLESH
white, rather thick. GILLS decurrent, distant, white or
yellow-powdered on the edge, interspaces venose.
STEM 4-7 cm. long, 6-10 mm. thick, soft, equal, stuffed,
white, apex decorated by yellowish granules, sometimes
in the form of an imperfect ring. SPORES oval-elliptical,
smooth, 7-10x4-6 micr., white.

"Gregarious. In late summer or autumn. On the ground
in open woods.”

Not yet reported from Michigan.
156. Hygrophorus eburneus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Atkinson, Mushrooms, PI. 34, Fig. 113, p.

111, 1900.

Murrill, Mycologia, Vol. 6, PI. 131.

Hard, Mushrooms, Fig. 164, p. 207, 1908.

Marshall, Mushroom Book, PI. 30, p. 84, 1905.

Peck, N. Y. State Mus. Bull. 54, PI. 77, Figs. 13-14,
1902. (As H laurae var. unicolor.)

Peck, N. Y. State Mus. Bull. 94, PI. 88, Figs. 8-11,
1905. (As H. laurae var. decipiens.)

Cooke, lIl., PI. 886.

Ricken, Blatterpilze, PI. 6, Fig. 5.

PILEUS 2-7 cm. broad, convex-expanded, pure white
when fresh, glutinous, shining, even, glabrous, margin at
first involute and floccose-pubescent. FLESH white,
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rather thick and firm. GILLS adnate to decurrent,
subdistant, moderately broad behind, narrowed in front,
subvenose, white, often dingy yellowish in age, trama of
divergent hyphae. STEM 6-15 cm. long, 3-8 mm. thick,
elongated, subequal, tapering or fusiform, often
flexuous, glutinous, shining-spotted when dry,
persistently stuffed or becoming hollow, glabrous, apex
with white dots or squamules, not annulate, white often
becoming dingy in age. ODOR and TASTE mild.
SPORES cylindrical-elliptic, smooth, 6-8x4-5.5 micr.
BASIDIA slender, 4-spored, 40-42x7 micr.

Gregarious or subcaespitose in woods, thickets, etc.,
often among grass. October-November. Frequent. Ann
Arbor and probably throughout the State.

Var. unicolor Pk. This is said to differ by its solid stem
and change of color on drying. It was referred by Peck
to H. laurae as a variety. Ifitis distinct at all it appears
to be better to attach it to H. eburneus. Gillet says the
stem of H. eburneus is solid or hollow. There is so much
variation in this respect in our plants—some having a
persistent pith and appearing solid, and others becoming
hollow—that it seems to me best to merge the variety in
the species. Berkeley notes that sometimes the English
plants turn "fox-red in parts" when they decay.

Var. decipiens Pk. is closely related to the preceding
variety, but is caespitose and the gills are said to remain
white. It was also attached to H. laurae by Peck.

All these have a uniform white color when young or
fresh, and are provided with a hyaline, glutinous,
universal veil which makes the cap and stem slippery
and difficult to pull up or to handle. The shining pileus
when dry reminds one of Tricholoma resplendens, but
the pileus averages smaller than in that species, and the
stem is glutinous. Hygrophorus rubropunctus Pk. is also
said to be a white plant, but differs from the preceding by
its stem being floccose-tomentose below the glutinous
annulus, and studded at the apex with drops of moisture
which in drying form glandular red dots; its stem is short
but thick; and the spores measure 7.5-10x5-6 micr. It
has not been detected by me in Michigan. These white
forms are all closely allied, and may be considered
variations of one species.

157. Hygrophorus laurae Morg. (EDIBLE)
Cincinnati Soc. Nat. Hist., Vol. 6, 1883.

lllustrations: 1Ibid, PI. 9.
Peck, N. Y. State Mus. Bull. 54, PI. 77, 1902.
Hard, Mushrooms, Fig. 170, p. 214, 1908.
Murrill, Mycologia, Vol. 2, PI. 27, Fig. 10.

PILEUS 3-10 cm. broad, convex-expanded or depressed
on disk, umbonate, more or less irregular, pinkish-brown
or reddish on disk, white on margin, glutinous when
fresh, glabrous, even, margin at first involute. FLESH
thickish, white. GILLS adnate to decur-rent, subdistant,
rather narrow, white or tinged with cream-flesh-color,
trama of divergent hyphae. STEM 3-8 cm. long, 6-12
mm. thick, equal or tapering downward, solid, glutinous,
white or yellowish-white, upper half often squamulose-

scabrous, the apex dotted with scabrous points.
SPORES elliptical, smooth, apiculate, 7-9x 4-5.5 micr.,
white in mass. BASIDIA slender, about 38x6 micr.
ODOR and TASTE mild.

Gregarious or subcaespitose. On the ground in
frondose woods, thickets, etc., among fallen leaves.
Detroit, Ann Arbor, New Richmond. August-November.
Frequent.

This species usually has a cap which is wider than the
length of the stem, while H. eburneus usually has an
elongated stem and narrow pileus. There is some
discrepancy in the spore-measurements as given by
Morgan and Peck. The latter author gives them as 6-7.5
micr. long. Such discrepancy usually points to different
species studied by the different authors, but in the genus
Hygrophorus, as in some other white-spored genera, the
spores often mature slowly, and it is often not easy to
distinguish mature from immature plants, so that the best
of observers may disagree. H. laurae is said to stain
one's fingers as if with sumach. (S. Davis, Rhodora, 13,
p. 63, 1911))

158. Hygrophorus flavodiscus Frost (EDIBLE)
N. Y. State Mus, Rep. 35, 1884.

lllustrations: Peck, N. Y. State Mus. Mem., Vol. 3, Pl
50, Fig. 1-6.
Hard, Mushrooms, Fig. 167, p. 210, 1908.
Murrill, Mycologia, Vol. 4, PI. 56, Fig. 11.

PILEUS 3-7 cm. broad, convex or nearly plane, glutinous
when fresh, pale yellow or reddish-yellow on disk, white
elsewhere, glabrous, even, margin at first involute.
FLESH white. GILLS adnate to decurrent, subdistant,
white sometimes with a slight flesh-colored tint, trama of
divergent hyphae. STEM 3-7 cm. long, 6-12 mm. thick,
nearly equal, solid, very glutinous, apex with white
scabrous points, white or yellowish below. Spores
elliptical, inequilateral, 6-7.5x4-5 micr., white.

Gregarious. On the ground in hemlock and beech
woods. New Richmond. September.

This is close to the preceding, and may be a form of it
peculiar to conifer woods. Peck thinks it belongs nearest
to H. fuligineus, in whose company he has found it.
According to this author, there are no scabrous points at
the apex of the stem. In my specimens they were
present, at least in the younger stages. The species
was first published by Peck who obtained the name from
Frost's manuscript description. The pileus has a thick
fleshy disk, its margin is at first inrolled and is densely
white-floccose on the side next the stem. The gills are
sometimes intervenose; at first they are simply adnate,
but on the expansion of the pileus become decurrent.
This change from the young to the old gills has caused
some discrepancies in the descriptions by different
authors of this and the preceding species. The layer of
glutinous tissue is very thick on the cap, thin on the
stem.
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159. Hygrophorus paludosus Pk.
Torr. Bot. Club Bull., Vol. 29, 1902.

"PILEUS 2-4 cm. broad, convex, obtuse, whitish,
covered with a thick yellowish or brownish gluten.
FLESH white. GILLS adnate or slightly decurrent,
subdistant, whitish, stained with greenish-yellow when
old. STEM 5-10 cm. long, 4-6 mm. thick, subequal, long
and slender, flexuous, often curved at the base, solid,
glutinous, white with yellow glandular dots at the top,
streaked with brownish fibers or shreds of the dried
gluten when dry. SPORES broadly elliptical, 8-10 x 5-7
micr., white. ODOR earthy. TASTE slightly acrid."

Growing among peat mosses. Greenville. September.
Reported by Longyear.

The yellowish dots at the apex of the stem are said to
become black on drying, and there are yellowish stains
at the base of the stem. The plant seems rare, as it has
not been reported since its discovery. It needs further
study to show its relationship.

160. Hygrophorus speciosus Pk. (EDIBLE)
N. Y. State Mus. Rep. 29, 1878.

lllustrations: Peck, N. Y. State Mus. Mem. 4, PI. 51, Fig.
21-28, 1900, and Rep. 29, PI. 2, Fig. 1-5, 1878.
Hard, Mushrooms, Fig. 168, p. 211, 1908.
Fries, Icones, Pl. 166 (Hygrophorus aureus Fr.).
Bresadola, Fungi Trid., Vol. I, Pl. 9 (Hygrophorus
bresadolae Quel.).
Plate XXIV of this Report.

PILEUS 2-8 cm. broad, oval, subconic or flattened
convex when young, broadly convex and at length
almost plane when mature, or varying subcampanulate
and umbonate, umbo usually subobsolete, glutinous
when fresh, bright red or orange-vermillion when young
or in full vigor, becoming paler with age or after freezing,
often subvirgate, even or slightly rugulose from the
drying gluten, margin at first incurved then decurved or
spreading. FLESH white or tinged orange under the
separable pellicle, soft, rather thick. GILLS decurrent,
distant, moderately broad in middle, acuminate at ends,
arcuate, thick, intervenose, white or tinged yellowish,
trama of divergent hyphae. STEM stout, 3-10 cm. long,
8-20 mm. thick, variable in length, equal or irregularly
subcompressed, soft and spongy within, not hollow,
straight or flexuous, hyaline-white, floccose-fibrillose to
the apical, obsolete annulus, almost glabrous at times,
variegated with glistening spots from the drying of the
gluten, sometimes ochraceous-stained when old, apex
subglabrous to silky, base usually deeply imbedded in
substratum or subrooting. UNIVERSAL VEIL of hyaline
gluten. SPORES 8-9.5 x 5-6 micr., broadly elliptical,
smooth, white in mass. BASIDIA slender, 50-60 x 6-8
micr., 4-spored, sterigmata long and prominent. ODOR
and TASTE mild.

In troops, etc., solitary or caespitose. In tamarack
swamps. Ann Arbor. October-November. Frequent
locally, appearing every fall in the same places.

This is the American form of Hygrophorus aureus of
Europe. The illustrations of European authors as well as
those of Peck, indicate a smaller average size and a
pileus markedly umbonate. In our region as well as in
the Adirondack Mountains | have seen such plants occur
with the rest, but the majority are broadly convex with or
without an obsolete umbo and as a rule are larger than
the European form. Sometimes vestiges of a distinct
floccose annulus occur, but more often this cannot be
seen; on the other hand, the stem is usually covered by
a white, floccose-fibrillose, appressed sheath which
becomes dingy ochraceous or pale sordid reddish on
drying, especially where gluten has dropped from the
margin of the cap on the stem. Plants in the same patch
vary greatly in the size of the pileus and the stem. The
stem of the young plant is at first large and stout as
compared with the flat or convex, narrow young pileus.
The partial veil is floccose-fibrillose. The margin of the
pileus is merely incurved at first, not inrolled as it is said
to be in H. glutinifer Fr. The color of the pileus of the
typical American plant is a brighter red than that in
Europe. This, however, is not unusual, as the reverse is
true in Amanita muscaria. The pileus usually becomes
pallid yellowish after exposure to sun and wind, or after
being frozen. In the Adirondack Mountains | collected a
color variety growing with the species, which differed
from it at every stage of its development by its cadmium-
yellow pileus. Hygrophorus coloratus Pk. is said to differ
from H. speciosus by having a stuffed or hollow stem
and a partial, floccose, white veil. As the latter is
sometimes noticeable in the Michigan plants, and
because of the soft structure of the interior of the stem in
our plants, | doubt whether H. coloratus is more than a
variety of the species.

161. Hygrophorus hypothejus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Cooke, lll., Plate 891.
Patouillard, Tab. Analyt., No. 510.
Gillet, Champignons de France, No. 337.
Ricken, Blatterpilze, PI. 5, Fig. 5.

"PILEUS 3-5 cm. broad, convex-expanded, at length
depressed in center, obtuse, glutinous, olive-brown,
virgate with radial fibrils, even, becoming pale, or citron-
golden-yellow, tawny after the disappearance of the
olive-brown superficial gluten. FLESH pale yellowish
with a yellow periphery, thin. GILLS decurrent, distant,
yellow to orange-yellow, thickish. STEM 5-7 cm. long, 6-
8 mm. thick, equal, stuffed to hollow, yellow to pale
yellowish, glabrous, glutinous, evanescently annulate
from the partial floccose veil. SPORES cylindrical-
elliptical, smooth, 7-9x4-5 micr. ODOR and TASTE
mild."

This species has not yet come to my notice within the
State. It is said to be more common farther south,
although its known northern limit should include
Michigan. It is an inhabitant of pine woods, and Ricken
says it never appears until after the first frost in the
autumn, when it flourishes till the snow falls. Its yellow
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gills distinguish it from related species. Some consider
H. fuligineus Frost identical.

162. Hygrophorus olivaceoalbus Fr.
Syst. Myc., 1821, and Fung. Trid., 1881.

lllustrations: Fung. Trid., Vol. I, PI. 92.
Plate XXV of this Report.

PILEUS 4-8 cm. broad, at first acorn-shaped or rounded-
campanulate, then convex to subexpanded, umbonate,
umbo often obsolete, covered by a thick gluten, dark,
olive-gray, stained ferruginous in age, at length
somewhat wrinkled from the drying gluten, margin at first
involute. FLESH white, thick, rather soft. GILLS adnate
to decurrent, subdistant to close, moderately broad,
distinct, white or slightly incarnate, trama of divergent
hyphae. STEM rather stout, 4-7 cm. long, 8-15 mm.
thick, equal or tapering downward, peronate at first and
floccose-scaly from the glutinous veil, at length marked
by rusty-fuscous, subannular, irregular stains, apex at
first beaded with drops and densely white-scaly-dotted,
solid, subrooting and curved at base. SPORES broadly
elliptical, smooth or slightly rough-punctate, 9-12 x 6-7
micr. BASIDIA elongated, 50 x 8-9 micr. ODOR and
TASTE mild.

Gregarious or subcaespitose. On the ground in woods
of oak, maple, etc. Ann Arbor. October. Found but
once.

This is a very marked species. The sheathed, fioccose
stem with its several rings of staining gluten separates it
from nearby species. The base of the stem is usually
deep in the ground. Bresadola's figures show a darker
plant, while Gillet, Michael and Ricken figure a more
slender plant. The colors of our plants approach more
nearly those of the last three authors.

Section Il. Partiales. Universal veil none. Partial veil or
cortina floccose, adhering to the involute margin of the
pileus. Stem dry, apex floccose-scabrous or
subglabrous.

This section corresponds to the subgenus Phlegmacium
of the genus Cortinarius. The stem is dry except when
the gluten of the cap falls upon it. The viscidity of the
pileus is due to a gelatinous layer on its surface which
becomes glutinous in some species in wet weather.

163. Hygrophorus Russula Fr. (Edible)
Syst. My col., 1821 (as Tricholoma).

lllustrations: Hard, Mushrooms, Fig. 51, p. 71, 1908.

(As Tricholoma Russula.)

Michael, Fuhrer f. Pilzfreunde, Vol. Il. (As Tricholoma
Russula.)

Ricken, Blatterpilze, PI. 4, Fig. 1.

Peck, N. Y. State Mus. Bull. 54, PI. 77, Fig. 1-5,
1902. (As Tricholoma Russula.)

Bresadola, Fungh. mang. e. vel., Pl. 22. (As
Tricholoma Russula.)

Plate XXVI of this Report.

PILEUS 5-12 cm. broad, firm, convex, at length plane or
depressed with margin elevated-wavy, viscid when
moist, pale pink to rosy-red, somewhat variegated, disk
somewhat scaly-dotted, margin at first involute and
floccose-pruinose. FLESH compact, thick, white or at
length reddish-tinged. GILLS rounded behind, at length
spuriously decurrent, narrow, acuminate at ends,
thickish, white at first then reddish-spotted, trama of
divergent hyphae. STEM stout, usually short, 3-7 cm.
long, 15-25 mm. thick, firm, solid, dry, equal or
subventricose, apex white-flocculose, white, becoming
reddish in age. SPORES narrowly elliptical, apiculate,
smooth, white in mass. BASIDIA slender, elongated, 45
X 5-6 micr. ODOR and TASTE mild.

Solitary or caespitcse in troops. On the ground, among
leaves, in frondose woods of oak, maple, etc. Ann
Arbor, Detroit, Marquette, New Richmond and
throughout the State. September-November. Common.

This Hygrophorus has usually been placed with the
Tricholomas with which it has some affinity; but the
character of the gills, which are somewhat waxy and
whose trama is composed of divergent hyphae, the
attenuated lower part of the basidia and its general
characters ally it .much better to Hygrophorus where
Quelet and Ricken also place it. The involute, slightly
floccose margin of the pileus is similar to that of H.
pudorinus. It often occurs in troops in late autumn, when
it is covered by leaves which it pushes "up so as to form
humps which betray its presence. It is among the very
best of edible mushrooms, especially after cold weather
sets in, at which time it is free from grubs. The bright
color is similar to that of some Russulas, hence the
specific name. Tricholoma rubicunda Pk. is doubtless H.
Russula in spite of the argument for its autonomy by E.
M. Williams in the Plant World, Vol. 4, p. 9, 1901. H.
erubescens Fr. is similarly colored, but consistently of a
different habit, long stemmed and narrow-capped. The
latter species as | saw it in Sweden, seems to me to be
quite distinct.
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164. Hygrophorus pudorinus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Cooke, lll., Plate 911.
Gillet, Champignons de France, No. 347.
Peck, N. Y. State Mus. Bull. 67, PI. 83, 1903.
Ricken, Blatterpilze, PI. 4, Fig. 3, 1910.

PILEUS 2-10 cm. broad, firm, convex-campanulate,
subexpanded, obtuse, viscid when moist, pale tan color,
pinkish-buff or tinged incarnate, glabrous, even, margin
at first involute and minutely downy. FLESH compact,
thick, white or tinged flesh-color. GILLS acuminate-
subdecurrent, subdistant, thickish, narrow, sometimes
forked, interspaces venose, usually connected at the
stem by a narrow border, trama of divergent hyphae.
STEM 3-8 cm. long, 5-20 mm. thick, stout, compact,
solid, dry, equal or tapering downward, white, buff or
incarnate-tinged, floccose-scabrous at apex, floccose-
fibrillose or glabrescent downwards. SPORES cylindric-
elliptical, smooth, 6-9x3.5-5 micr. BASIDIA slender, 45-
50x6-7 micr., 4-spored. ODOR and TASTE mild.
Edible.

Gregarious to caespitose. On the ground, often among
grass, in hemlock or frondose woods or thickets. Ann
Arbor, Detroit, New Richmond. September-November.
Frequent.

This is a variable species with us as regards size and
coloration. Late in the season a small form appears
(form minor) which has always a white stem, and forms
considerable patches in oak woods. It is possible that
this form is H. arbustivus Fr. In the typical and luxuriant
specimens of H. pudorinus the stem is tinged flesh-color
to pale isabelline. Occasional specimens are larger than
the sizes given above, which are made to include form
minor. All of these are delicious food.

165. Hygrophorus sordidus Pk. (Edible)
Torrey Bot. Club, Bull. 25, 1898.

lllustrations: Hard, Mushrooms, Fig. 176, p. 220, 1908.
Plate XXVII of this Report.

PILEUS large, 8-16 cm. broad, convex-expanded to
plane, firm, viscid when moist, pure white, rarely tinged
yellowish-buff, glabrous, even, margin at first incurved
and slightly floccose. FLESH compact or somewhat
soft, white, thick. GILLS adnate to decurrent, subdistant,
rather broad in middle, attenuate at both ends, white,
slightly yellowish in age, waxy, interspaces sometimes
veined, trama of divergent hyphae. STEM stout, 6-10
cm. long, 15-30 mm. thick, short, solid, dry, equal or
attenuated downwards, white, glabrous or obscurely
floccose-mealy at apex, even. SPORES elliptical,
smooth, 6-8 x 4-5 micr. ODOR and TASTE mild.

Gregarious. On the ground among leaves in frondose
woods of maple, oak, etc. September-November. Ann
Arbor, New Richmond. Frequent locally.

This is the largest and finest of the genus. Small
individuals may be confused with Tricholoma

resplendens, but due regard to broader pileus, shorter
stem and the waxy gills which are decurrent in expanded
plants, will distinguish it at once. Microscopically the
divergent hyphae of the gills, as well as the basidia, are
a certain distinction. It has been met with for a series of
years, every autumn, and is consistently a large white
plant, so that it can hardly be referred to H. pudorinus.
When young, a floccose cortina is present. The
universal veil is entirely lacking. It is edible, and vies
with any mushroom in its abundant flesh and pleasant
flavor. The pileus is sometimes quite obscured by
adhering leaves or dirt.

166. Hygrophorus fusco-albus Fr. var. occindentalis
var. nov.

Epicrisis, 1836-38.

Illustrations: Cooke, lll., Plate 899.
Plate XXVIII of this Report.

PILEUS 2-5 cm. broad, convex-expanded, at length
plane or depressed, viscid when moist, livid grayish-
brown to brownish-ashy, sometimes blackish on disk,
glabrous, even, becoming fragile, margin at first involute
and floccose-downy. FLESH white, rather thin, rather
soft. GILLS adnate to decurrent, subdistant to close,
rather narrow, creamy-white, interspaces venose, trama
of divergent hyphae. STEM slender, rarely stout, 3-7
cm. long, 4-6 mm. thick (rarely 10-12 mm.), equal or
tapering downward, dry, solid, straight, or curved at
base, sometimes flexuous, rather fragile, apex floccose-
scabrous, floccose-pruinose elsewhere, glabrescent,
white or pallid. SPORES elliptical, smooth, 6-8x3.5-4.5
micr., white. BASIDIA slender, 36-38 x 6-7 micr., 4-
spored. ODOR and TASTE mild.

Gregarious or subcaespitose. On the ground in oak
woods. Ann Arbor, Detroit. October. Infrequent.

This plant has been found in several places in
successive years. Itis well-marked, but differs in some
respects from the published descriptions and figures of
H. fusco-albus. It appears that there is no unanimity
among European mycologists as to this species. It was
first figured by Lasch. Ricken figures it as a stout plant
with a viscid stem and says the stem is glutinous-
peronate. This departs widely from the description of
Fries, Gillet, Massee and others. Cooke's figure more
nearly depicts our plant. Fries says the gills are broad,
but in our specimens they were always rather narrow.
Peck (N. Y. State Mus. Bull. 116) has included it under
H. fusco-albus, in the sense of Fries, in his monograph.
The spores of our plant are slightly smaller than given by
Peck, and much smaller than those given by Cooke and
Massee. In view of these discrepancies and differences,
it has seemed best to bestow on our plant at least a
varietal position. It seems to come halfway between H.
fusco-albus and H. livido-albus. The partial floccose veil
disappears early except on the involute edge of the
pileus. The stem is delicately floccose and entirely dry
when fresh or young.
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167. Hygrophorus leporinus Fr.
Epicrisis, 1836-38.
lllustration: Cooke, llI., PI. 930.

PILEUS 3-10 cm. broad, at first oval-campanulate, at
length expanded-plane, obtuse, often gibbous or
irregular, opaque, rufous-testaceous to fulvous-
rufescent, variegated with a white, hoary, silkiness when
young, especially on margin, provided with a subviscid,
separable, thin pellicle, becoming subfibrillose or
subvirgate. FLESH thick, compact on disk, abruptly thin

on margin, firm, pallid, tinged rufescent to rufous-fulvous.

GILLS arcuate-decurrent, rigid, thick, subdistant, distinct,
attenuate at both ends, ferruginous-fulvous to gilvous,
prulnose, trama divergent. STEM 3-8 cm. broad,
subequal or tapering downward, attenuated at base,
often curved, rigid, 8-16 mm. thick above, at first with an
appressed, glaucous silkiness, glabrescent, innately
fibrous and shining, solid, rufescent within and without.
SPORES narrowly elliptic-lanceolate to ovate, smooth,
7-9 x 4 micr., white. BASIDIA very slender, about 60x4
micr. ODOR none. TASTE mild.

Scattered or gregarious. On. the ground among fallen
leaves in frondose woods. October. Ann Arbor. Rare.

| have referred this large, well-marked plant to the above
species on the strength of Cooke's figure, but with some
hesitancy. It agrees well with that illustration. H.
leporinus is usually placed under the subgenus
Camarophyllus, but the divergent gill-trama of our plant
indicates plainly its position in my grouping. The spore-
measurements do not agree with those given by others.
Massee says they are subglobose, 5-6 micr.; Ricken
describes them as cylindric-elliptical, like ours, but
smaller, 5-6 x 4 micr., which approximates somewhat
closely. Berkeley says spores of H. leporinus are
umber-colored,; this is manifestly an error. The rather
rigid habit and color suggest a large and deeply colored
Clitocybe laccata, but otherwise they have nothing in
common. The whole plant is more or less salmoii-
rufescent in color. The trama of the gills is composed of
slender, diverging, compact hyphae, 5-7 micr. in
diameter. The trama of the pileus is also pseudo-
prosenchymatous, i. e., of narrow, compact hyphae.
The species is variable in size and stout even when
young. Itis not found till late fall. It may turn out to be
distinct.

SUBGENUS CAMAROPHYLLUS. Veil none. Trama of
gills of interwoven hyphae. Pileus and stem usually dry.
Stem glabrous or fibrillose, not scabrous-punctate at the
apex.

Although this subgenus was separated by Fries from the
sub-genus Hygrocybe on account of its "firm, non-viscid"
pileus, he nevertheless, placed under it a number of thin,
viscid species like H. fornicatus, H. niveus, etc. In view
of the fact that such typical species of this group as H.
pratensis and H. virgineus have a gill-trama of
interwoven hyphae, and typical species of the subgenus
Hygrocybe have a gill-trama of parallel hyphae, it seems

that we have here a fundamental and natural separation
of the two groups, as was insisted on by Fayod (Ann. d.
Sci. Nat., 7 Ser., Vol. 9, p. 305). Thus, despite the
statement of Peck and Earle, the dry character of the
pileus cannot be retained to characterize this subgenus.

168. Hygrophorus pratensis Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Cooke, lll., Pl. 917 and 932.
Ricken, Blatterpilze, PI. 7, Fig. 2.
Gillet, Champignons de France, No. 345.
Swanton, Fungi, Pl. 9, Fig. 11-12, 1909.
Murrill, Mycologia, Vol. 2, Pl. 27, Fig. 1.
Peck, N. Y. State Mus. Rep. 48, Bot. ed., PI. 28, Fig.
11-17, 1896.

PILEUS 2-7 cm. broad, disk compact, convex,
subexpanded, often turbinate, obtuse or umbonate,
glabrous, even, reddish-fulvous or pale tawny, moist
when fresh, not viscid, margin thin. FLESH white or
tinged like pileus. GILLS decurrent, distant, thick,
whitish, yellowish or tinged like pileus, intervenose, very
broad in the middle, trama of interwoven hyphae. STEM
short, 4-7 cm. long, 7-12 mm. thick, equal or narrowed
downwards, glabrous, even, persistently stuffed, white or
tinged like the pileus. SPORES 6-8 x 4-5.5 micr.,
broadly elliptical or elliptic-ovate, smooth, white.
BASIDIA slender, 40-42 x 5-6 micr. ODOR and TASTE
mild.

Solitary, gregarious or caespitose. On the ground,
woods, thickets, grassy places, etc. Marquette,
Houghton, Bay View, New Richmond, Ann Arbor; etc.
Most common apparently in the northern part of the
State; mostly in frondose woods. July-October.
Frequent.

Var. pallidus. Plant whitish (Detroit).

Var. cinereus. Plant cinereous or stem whitish.
Otherwise like the typical form.

The dry surface of the pileus often becomes rimulose in
expanded plants from the cracking of the cuticle. Such a
condition is shown in Hard's Fig. 163, Plate 24, op. page
204; in other respects that illustration does not show the
characteristic top-shaped pileus of the plant, nor the
short stubby stem. It is distinguishable by its glabrous
cap and stem, its top-shaped pileus and the compact
flesh of the center of the cap. It grows more often in
exposed, grassy places than our other Hygrophori.
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169. Hygrophorus virgineus Fr. var. (EDIBLE)
Syst. Myc., 1821,

lllustrations: Hard, Mushrooms, Fig. 175, p. 219, 1908.
Peck, N. Y. State Mus. Mem. 4, PI. 52, Fig. 8-12,
1900.
Mcllvaine, American Mushrooms, PI. 37, Fig 6, p.
146, 1900.
Cooke, lll., PI. 892.
Gillet, Champignons de France, No. 351.

PILEUS 2-5 cm. broad, convex, often plane to
depressed, dry, obscurely pruinose, even white, margin
thin. FLESH thick in center of cap, white. GILLS
decurrent, close to subdistant, thickish, white or at length
tinged cream-flesh color, scarcely ever forked or veined,
trama of interwoven hyphae. STEM short, 2-4 cm. long,
6-10 mm. thick, equal or tapering either way, solid, white
within and without, glabrous, even. SPORES narrowly
ovate or elliptic-ovate, smooth, 6-8x3.5-4 micr. ODOR
and TASTE mild.

Solitary or gregarious. On sandy ground, in mixed, open
woods of pine, beech and maple. New Richmond,
Detroit. September-October. Found infrequently.

This species, it is said, is to be looked for among grass
in meadows, etc., but the writer has not found it in such
localities. The description applies to the American form,
which is usually smaller, its cap is rarely distinguished by
rimose cracks, and the spores are smaller than given for
the European plant. The recorded European spore-
measurements vary from 8-10 x 5 to 10-12 x 6-7 micr.
Our plant is probably a distinct variety if not a species. It
has also closer gills than the type. It is hard to
distinguish from the pallid variety of H. pratensis except
for its narrower spores, and less umbonate or turbinate
pileus, which is commonly pure white.

170. Hygrophorus niveus Fr. (EDIBLE)
Epicrisis, 1836-38.

Illustrations: Michael, Fuhrer f. Pilzfreunde, Ill. No. 89.
Ricken, Blatterpilze, PI. 7, Fig. 3.
Cooke, lll., PI. 900.

PILEUS 1-3 cm. broad, convex or campanulate at first,
then plane, umbilicate, hygrophanous-white, glabrous,
slightly viscid, striatulate when moist. FLESH thin, white.
GILLS decurrent, distant, narrow, white, thin, subvenose,
trama of interwoven hyphae. STEM 2-8 cm. long, 2-5
mm. thick, stuffed then usually hollow, equal or tapering
downward, white, glabrous. SPORES broadly elliptical,
smooth, 7-8 x 5-6 micr. CYSTIDIA none. BASIDIA
4045x5-6 micr., slender. ODOR none.

Gregarious. On moist ground in low woods or on
mosses in swamps. Ann Arbor, New Richmond,
Marquette. Throughout the State. August-September.
Infrequent.

Most of our collections were composed of small plants,
with slender stems often only 2 mm. thick. The pileus
varies from truly convex to campanulate in the same

patch. In some localities the pileus was tinged a slight
cream-color, but otherwise the plant was the same. The
umbilicus is sometimes obsolete. The pileus has a thin
subviscid pellicle. This species, with us, differs from H.
borealis in its more slender habit and its pileus, which is
very thin and umbilicate on the disk. It is rather tough,
and when moist the pileus is slightly viscid.

171. Hygrophorus borealis Pk. (EDIBLE)
N. Y. State Mus. Rep. 26, 1874.

PILEUS 1-3.5 cm. broad, convex then subexpanded,
obtuse, moist, glabrous, even, white. FLESH thickish on
disk, thin elsewhere, concolor. GILLS decurrent,
arcuate, distant, intervenose, white. STEM slender, 2-5
cm. long, 2-5 mm. thick, firm, equal or tapering
downward, straight or flexuous, stuffed, white, glabrous.
SPORES 7-9 x 5-6 micr., broadly elliptical. ODOR none.
TASTE mild.

Gregarious or subcaespitose. On moist ground in
swamps or woods of birch, maple, hemlock, etc.
Marquette, New Richmond, Ann Arbor. August-October.
Infrequently found, but probably common in our northern
woods.

This is a slightly larger and firmer species than the
preceding. Its pileus is rarely striate and is not viscid. It
is, however, closely related to H. niveus. No data are at
hand to determine what may be the structure of the gill-
trama.

Var. subborealis, var. nov. A plant has been found
which simulates H. borealis, whose spores are markedly
larger. If these prove to be constant, it deserves to be
considered a separate species. The full description
follows:

PILEUS 1-3 cm. broad, convex, broadly umbonate,
obtuse or sometimes depressed-umbilicate, thick on
disk, firm, watery white, sub-hygrophanous, not shining,
glabrous, even, the thin margin at first slightly incurved,
at length spreading. FLESH white. GILLS decurrent,
distant, veined, forked, concolor, trama of interwoven
hyphae. STEM 34 cm. long, 4-7 mm. thick, tapering
downward, dull white, stuffed then hollow, glabrous or
innately silky-nbrillose. SPORES cylindric-elliptical,
smooth, 10-12 (rarely 13) x 4-5.5 micr. BASIDIA
slender, 45-50 x 6-7 micr., with sterigmata about 6 micr.
long. ODOR none. TASTE mild.

Ann Arbor, New Richmond. August-October.
172. Hygrophorus ceraceus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Michael, Fihrer f. Pilzfreunde I, No. 33.
Hard, Mushrooms, Fig. 174, p. 218.
Cooke, lll., PIl. 904 (B).
Murrill, Mycologia, Vol. 2, Pl. 27, Fig. 2.

PILEUS 1-4 cm. broad, convex-capmanulate, obtuse,
soft and fragile, viscous, pale ceraceus to lemon-yellow,
sometimes tinged orange, not pallescent, pellucid-
striate, glabrous. FLESH concolor, fragile. GILLS
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broadly adnate to subdecurrent, broad behind to sub
triangular, thickish, subdistant, pale yellowish or whitish,
trania of interwoven hyphae. STEM 2-5 cm. long, 2-4
mm. thick, equal, terete or compressed, hollow,
glabrous, slightly viscid, soon dry, shining-undulate,
waxy-yellow, sometimes tinged orange. SPORES 6-8x4
micr., short-elliptic, smooth. CYSTIDIA none.

Gregarious. On moist ground, in woods of the northern
and western part of the State. July-September.
Frequent.

This little species is usually placed under the subgenus
Hygrocybe, but the interwoven hyphae of the gills bar it.
It is distinguished from H. nitidus, a very similar species,
by the color of the cap not fading as in that species; and
from H. chlorophanus by the broadly adnate or
subdecurrent gills. It seems to prefer the region of
conifer woods, although it is not necessarily found only
among conifers.

173. Hygrophorus colemannianus Blox.
Outlines of British Fungology, Berkeley, 1860.

lllustrations: Cooke, lll., Pl. 903.
Bresadola, Fung. Trid., Vol. 2, PI. 125.
Ricken, Blatterpilze, PI. 7, Fig. 5.
Plate XXIX of this Report.

PILEUS 1.-54 cm. broad, convex with obtuse umbo,
finally turbinate and plane to depressed, hygrophanous,
with a thin, separable, subviscid pellicle, even or at
length pellucid-striate, glabrous, livid rufescent then
brownish-flesh color, margin soon spreading. FLESH
thin except disk, rather fragile, concolor. GILLS
decurrent from the first, distant, not broad, acuminate at
ends, very veiny, whitish, tinged grayish-brown, trama of
interwoven hyphae. STEM 3-6 cm. long, 3-6 mm. thick,
equal or subequal, elastic, innately fibrillose-striatulate,
apex naked, stuffed or at length hollow, whitish.
SPORES broadly elliptical, smooth, 6-9 x 5-6 micr.,
white. BASIDIA slender, 40 x 6 micr., 4-spored.
CYSTIDIA none. ODOR none. TASTE mild.

Gregarious or solitary. On the ground in mossy or
grassy moist places, in low woods or edge of swamps.
Ann Arbor, New Richmond. Infrequent.

Bresadola gives a good figure, though our plants
average smaller than his. It has the shape of H.
pratensis but is hygrophanous and thinner, and must not
be confused with the gray variety of that species. It
prefers springy or moist places. The entire lack of odor
separates it from H. foetens Phil, and H. peckianus
Howe.

174. Hygrophorus pallidus Pk.
Torrey Bot. Club, Bull. 29, p. 69, 1902.
lllustration: Plate XXIX of this Report.

PILEUS 2-6 cm. broad, convex-campanulate, then
expanded-plane to subdepressed, subturbinate,
hygrophanous, glabrous, smoky-violaceous or smoky-
lilac when fresh and moist, fading to pale gray, with a

thin gelatinous pellicle, subviscid when moist, soon dry
and shining, even. FLESH white, rather thin. GILLS
arcuate-adnate to decurrent, distant, not broad,
intervenose, colored like the pileus when moist, at length
whitish or grayish-white, trama of interwoven hyphae.
STEM 3-6 cm. long, 2-8 mm. thick, slender or stout,
equal or narrowed downwards, slightly fibrillose or
glabrous, apex naked, at first stuffed by a large soft pith
which disappears, at length hollow and easily splitting,
white or pale silvery-gray. SPORES ovate-subglobose,
smooth, 5-6.5x4-5 micr. BASIDIA short, 30 x 6-7 micr.
ODOR none. TASTE mild.

Gregarious or solitary. On moist ground in low woods or
swamps. Ann Arbor, Marquette, Negaunee, New
Richmond. Rather rare.

A beautiful Hygrophorus when fresh and moist, but very
variable iu the degree of color and viscidity. The deep
color and the viscidity of the pileus disappear quickly on
exposure to the wind, causing it to appear like quite a
different plant. The gelatinous cuticle can, however", be
demonstrated in all conditions by means of the
microscope. Examples of our specimens were seen by
Simon Davis, who collected the type specimens which
were named by Peck. Hygrophorus subviolaceous Pk.
is very close to it, according to the description, differing
only in its solid stem; Peck has, however, referred it to
the subgenus Limacium. | suspect that H. caerulescens
B. & C. is the same plant.

SUBGENUS HYGROCYBE. Veil none. Trama of gills
of parallel hyphae. Entire fungus thin, watery-succulent,
fragile. Pileus viscid when moist, shining when dry,
rarely floccose-scaly. Stem hollow, not scabrous-
punctate at apex.

Most specimens of this subgenus are brightly colored,
are soft, and grow in moist or wet places. As no data
are at hand concerning the gill-trama of several species,
these have been included temporarily under the
subgenus Hygrocybe.

175. Hygrophorus miniatus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Hard, Mushrooms, Fig. 171, p. 215.
Marshall, Mushroom Book, PI. X, p. 60, 1903.
Peck, N. Y. State Mus. Eep. 48, PI. 28, Fig. 1-10,
1894.

White, Conn. State Nat. Hist. Surv., Bull. 15, PI. 18,
1910.

Cooke, lll., PI. 921 (A).

Ricken, Blatterpilze, PI. 8, Fig. 9.

PILEUS 1-3 cm. broad, convex-subexpanded, at length
umbilicate, never viscid, vermillion, reddish-yellow or
yellow, fading, minutely tomentose, at length minutely
scaly, sometimes glabrous, even, fragile. FLESH thin,
yellowish to pale. GILLS adnate to subde-current,
subdistant, orange-red or yellow, at length paler,
thickish, trama of parallel hyphae. STEM 2-7 cm. long,
3-5 mm. thick, equal, almost cylindrical, orange-red or
yellow, stuffed, at last hollow, dry, glabrous. SPORES
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variable, broadly elliptical, 7-9.5 x 5-6 micr. ODOR and
TASTE mild.

Var. Cantheréllus Schw. (Hygrophorus Cantherellus
Schw.) Stem longer and more slender, pileus narrower,
gills a little more decurrent, spores the same.

lllustrations of the variety:
Hard, Mushrooms, Fig. 165, p. 208, 1908.
Murrill, Mycologia, Vol. 2, PI. 27, Fig. 9.
Marshall, Mushroom Book, PI. X. p. 60, 1903.
Peck, N. Y. State Mus. Rep. 54, PI. 76, Fig. 8-20,
1901.

The var. Cantherellus is much more common with us
than the type, but it intergrades so much that it is often
difficult to decide on the identity. The characters usually
given for its separation, viz., the decurrent gills, minutely
scaly pileus and slender stem, do not always hold good,
so that it can hardly be an autonomous species.
Numerous collections show all possible combinations,
although the commonest type in Michigan is the plant
with narrow pileus and a stem 2-3 mm. thick and 5-7 cm.
long. A number of color forms of both have been named
as varieties: (a) with red or orange cap and yellow stem;
(b) with yellow pileus and red stem; (c) with both stem
and pileus pale yellow. Var. sphagnophilus Pk. is more
marked, grows in sphagnum bogs, is very fragile and the
white base of the stem is imbedded and attached to the
moss. The spores of the whole series are rather
variable, even in the same collection, but fall within the
limits given above. Massee and Cooke give the spore
lengths a little large for our plants. The color varies
greatly and fades in age.

Gregarious or subcaespitose. On the ground in moist
conifer or frondose woods or on mosses. Throughout
the State. June-October. Quite common.

176. Hygrophorus coccineus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Swanton, Fungi, Pl. 9, Fig. 4-6.
Cooke, l., PI. 920.
Murrill, Mycologia, Vol. 2, Pl. 27, Fig. 7.
Plate XXX of this Report.

PILEUS 2-7 cm. broad, campanulate or sometimes
convex, scarcely expanded, obtuse, subviscid, cherry
red or blood-red, fading, glabrous, even. FLESH thin,
fragile, concolor. GILLS arcuate-adnate, somtimes with
decurrent tooth, subdistant to distant, orange-red to
yellow, at length glaucous, thickish, intervenose, trama
of parallel hyphae. STEM 4-7 cm. long, 3-9 mm. thick,
varying much in thickness, subequal or tapering
downward, often compressed and furrowed, hollow,
blood or cherry-red, orange or yellow at base, often
undulate-uneven, naked. SPORES broadly elliptical, 7-
9x5-6 micr. BASIDIA 40-50x6-7 micr. ODOR and
TASTE none.

Gregarious. On the ground, in low meadows or moist
woods, thickets, clearings, etc., of conifer or hardwood
regions. Marquette, Houghton, Detroit. Throughout the

State. July-October. Infrequent; more frequent in the
northern part of the State.

Among the largest of the bright-colored species of this
group, approaching H. puniceus in size in spite of the
notes of some authors that it is smaller. It is variable in
size, has a firm appearance, but is rather brittle. This is
one of our most beautiful mushrooms when well
developed. It is easily confused with H. puniceus, from
which it is to be separated by its spores, the yellow base
of the stem, the more distinctly adnate gills and the
entirely glabrous stem. European authors disagree as to
the spore sizes of H. coccineus and H. puniceus, but two
species which agree in the other characters with the
published descriptions and figures, and the spores of
which are consistently of the two types given under
these two species, are found in Michigan. They vary
somewhat in size in each case, but the narrower and
longer spore of H. puniceus is well-marked.

177. Hygrophorus puniceus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Peck, N. Y. State Mus. Mem. 4, PI. 52, Fig.
1-5, 1900.
Michael, Fuhrer f. Pilzfreunde, Vol. I, No. 34.
Cooke, lll., PI. 922.
Murrill, Mycologia, Vol. 2, Pl. 27, Fig. 5.
Ricken, Blatterpilze, PI. 8, Fig. 2.

PILEUS 3-7 cm. broad, campanulate, obtuse, expanded
at length and then wavy or lobed, bright red or scarlet,
viscid, fading, glabrous. FLESH fragile, white, yellow
under the thin separable pellicle. GILLS narrowly
adnexed, thick, distant, yellow to scarlet, intervenose,
trama of parallel hyphae. STEM 5-8 cm. long, 5-12 mm.
thick, ventricose, unequal or tapering, hollow, yellow, or
scarlet and yellow, white at the base, dry, fibrillose-
striate. SPORES cylindrical-elliptical, smooth, 9-12 x 4-5
micr. BASIDIA 40-42 x 5-6 micr. ODOR none, TASTE
mild.

Gregarious or solitary. On the ground, in moist places,
bare ground, woods, thickets, etc. August-October. Ann
Arbor, Detroit. Infrequent.

This species is similar to the preceding in general
appearance. lItis separable from it by its large spores,
the slightly adnexed gills and the white base of the stem;
it has also a more viscid cap and a somewhat fibrillose
stem. It also differs from H. chlorapanous in its red
colors and dry stem.

Var. flavéscens Kauff. (8th Rep. Mich. Acad. of Sci.,
1906.)

PILEUS smaller, 2-6 cm. broad, "luteus" yellow, varying
to orange tints in places, then citron yellow, fragile,
convex-campanulate, expanded, glabrous, even, viscid,
sometimes wavy. GILLS adnexed, rather broad, close to
sub-distant, pale yellow or white, subveiny. STEM 4-7
cm. long, 3-6 mm. thick, hollow, compressed, sulphur or
citron-yellow, base white, moist, pellucid-shining,
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glabrous, sometimes pellucid-striate. SPORES smaller,
6-7.5x4-5, elliptical.

Gregarious, in wet places, moss, etc., in cedar swamps
or low woods, in northern Michigan. Rather frequent.

The viscidity of the pileus is not very marked. It has
much the habit and coloring of H. chlorophanous, but the
stem is never viscid and varies in color to a distinct
citron-yellow with white base, and is usually
compressed. It is a distinct species as shown by its
spores.

178. Hygrophorus chlorophanus Fr. (EDIBLE)
Syst Myc., 1821.

lllustrations: Gillet, Champignons de France, No. 329.
Fries, Icones, PI. 167, Fig. 4.
Cooke, ll., PI. 909.
Peck, N. Y. State Mus. Mem. 4, Pl. 51, Fig. 13-20,
1900.
Murrill, Mycologia, Vol. 2, Pl. 27, Fig. 3.

PILEUS 2-5 cm. broad, convex or campanulate, then
nearly plane, obtuse, viscid, citron, sulphur or golden
yellow, glabrous, sometimes pellucid-striate on margin.
FLESH fragile, not becoming black when bruised.
GILLS adnexed, ventricose, becoming emarginate, thin,
subdistant, rather broad, pale citron-yellow, trama of
parallel hyphae. STEM 3-7 cm. long, 4-8 mm. or less in
thickness, equal or nearly so, sulphur or pale citron-
yellow, unicolorous, hollow, rarely compressed, viscid,
glabrous, even. SPORES narrowly elliptical, 6-8 x 4-5
micr., smooth.

Gregarious. Low, moist places in woods. Throughout
the state. June-September. Common.

Known by its unicolorous viscid stem, and the adnexed,
rather broad gills. The stem often dries quickly when
exposed to the wind. Var. flavescens of the preceding
species is almost as closely allied to this species, but its
stem is fundamentally distinct.

179. Hygrophorus marginatus Pk. (SUSPECTED)
N. Y. State Mus. Rep. 28, 1876.

lllustrations: Hard, Mushrooms, Fig. 173, p. 217, 1908.
Plate XXXI of this Report.

PILEUS 1-4 cm. broad, fragile, irregularly convex or
campanulate, gibbous at times, at length plane, obtuse
or broadly umbonate, hygrophanous, glabrous, varying
golden yellow to orange or variegated with olivaceous
(moist), fading and pale yellowish (dry), striatulate or
rimose on margin. FLESH thin, fragile, concolor. GILLS
arcuate adnate, becoming ernarginate, subdistant,
ventricose, rather broad, deep yellow or orange, color
persisting, intervenose. STEM 2-5 cm. long, 3-8 mm.
thick, fragile, hollow, dry, often flexuous or irregularly
compressed, glabrous, yellow or tinged orange, fading to
straw-color. SPORES broadly elliptical, smooth, 7-8 x 4-
5 micr. (rarely longer). ODOR and TASTE not marked.

Gregarious or subcaespitose. On the ground in low,
moist places in swamps of conifers or in frondose
woods. Ann Arbor, Sault Ste. Marie, Marquette,
Houghton, Huron Mountains. July-August. Infrequent.

The striking characteristic of this species is the orange-
yellow gills which retain their color even after drying,
while the pileus and stem fade considerably; this is
shown well in Hard's figure. The edge of the gills is
sometimes more deeply colored. The whole plant is
very fragile, and it is difficult to get good herbarium
specimens. The plants found in the Northern Peninsula
were mostly variegated with olive, while those in the
frondose woods of the south lacked this character,
which, however, goon disappears as the pileus fades.
None of my specimens were viscid. It is a well-marked
species. The stems are sometimes more elongated.

180. Hygrophorus conicus Fr. (SUSPECTED)
Syst. Myc., 1821.

lllustrations: Hard, Mushrooms, Fig. 166, p. 209, 1908.

White, Conn. State Nat. Hist. Surv., Bull. 3, PI. 13, p.
34, 1905.

Michael, Fuhrer f. Pilzfreunde, Vol. Il, No. 48.
Ricken, Blatterpilze, PI. 8, Fig. 4.
Cooke, lll., PI. 908.
Murrill, Mycologia, Vol. 2, Pl. 27, Fig. 8.
Gillet, Champignons de France, No. 332.

PILEUS 1-3 cm. broad and high, conical, unexpanded,
subacute at apex, often splitting-expanded, or lobed on
margin, viscid when moist, shining when dry, glabrous,
yellow, orange or orange-red, subvirgate, often stained
black in age. FLESH concolor, very thin, becoming
black when bruised or old. GILLS almost free, ventri-
cose, broad, almost triangular at times, thick, rather
close to subdistant, pallid to sulphur-yellow, when old
black stained, trama of parallel hyphae. STEM 3-9 cm.
long, 2-6 mm. thick, subcylindrical, soft, dry, fibrillose-
striate, usually twisted, hollow, citron to golden yellow,
becoming black stained with age, splitting longitudinally.
SPORES broadly elliptical, 8-10 x 5-6.5 micr., smooth.
CYSTIDIA none. BASIDIA 35-38x8 micr., slender.

Gregarious or solitary. In low, moist, conifer or frondose
woods, grassy places, etc. Throughout the State. May
to October. (Earliest record May 8; latest October 15.)
Very common.

Easily recognized by its conical pileus and the
blackening flesh. The whole plant usually turns black in
drying. Itis not unusual to find olive tints in the pileus,
and the shades of yellow or orange to red vary much as
the plant matures or ages. After having become rain-
soaked, the whole plant is sometimes black.
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181. Hygrophorus nitidus B. & C. (NON. FR.)

Centuries of N. Amer. Fungi (Exsicatti), see also Peck,
N. Y. State Mus. Rep. 23, 1870.

lllustrations: Peck, N. Y. State Mus. Bull. 94, PI. 88, Fig.
1-7, 1905.
Murrill, Mycologia, Vol. 2, PI. 27, Fig. 6.

PILEUS 1-2.5 cm. broad, fragile, convex, umbilicate,
viscid when moist, wax-yellow to lemon-yellow, whitish
when dry, pellucid-striatulate and shining when moist,
glabrous. GILLS arcuate, decurrent, distant, pale yellow,
intervenose. STEM 3-7 cm. long, 2-4 mm. thick,
slender, fragile, hollow, equal or narrowed downwards,
sometimes flexuous, viscid at first, wax-yellow, at length
whitish. SPORES elliptical, 6-7 x 34 micr. ODOR and
TASTE not marked.

Gregarious or subcaespitose. On the ground in swamps
or low woods in the conifer regions of the State.
Marquette, Houghton, Huron Mountains, New Richmond.
July to September. Frequent locally.

A slender Hygrophorus whose cap and often also the
stem, fade considerably on drying. This characteristic
distinguishes it from H. ceraceus. It has hitherto been
found only in mixed woods of hemlock, birch and maple
or of maple and oak in the northern and western parts of
the state. The gills are usually quite decurrent, narrowed
to a point on the stem, and their persistent color
contrasts markedly with that of the stem and pileus as
the plant dries. There is no universal viscous veil as in
the plant of the same name described by Fries. The
latter plant is now called H. friesii Sacc.

182. Hygrophorus laetus Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Ricken, Blatterpilze, PI. 8, Fig. 8.
Fries, Icones, PI. 167, Fig. 2.
Cooke, lll., PI. 938.
Gillet, Champignons de France, No. 338.

"PILEUS 1.5-3 cm. broad, convex-plane, subobtuse,
viscid when moist, shining, tawny, not fading, pellucid-
striate. FLESH concolor or paler, tough, thin. GILLS
subdecurrent, broadly adnate, subtriangular, distant,
thin, yellow, greenish-yellow, grayish-yellow or at length
pale orange. STEM slender, 3-5 cm. long, 3-6 mm.
thick, tough, glabrous, very viscid, equal, tawny,
undulate-uneven. SPORES elliptical, 6-7 x 4 micr.
BASIDIA 30 x 5-6 micr. ODOR and TASTE not marked."

Gregarious. In meadows, pastures, cedar swamps, etc.
Lewiston, Houghton. July-August. | have given Ricken's
description. Doubtless it is often confused with H. peckii.
The dry state of the latter seems to imitate it, and differs
only in its fragility, the subumbilicate pileus, and gills
which are at first whitish.

183. Hygrophorus peckii Atk.
Jour, of Mycol., Vol. 8, 1902.

PILEUS 1-2 cm. broad, fragile, convex-plane, broadly
umbilicate or depressed, glutinous when moist, color
varying pale yellowish-flesh color, pinkish or vinaceous-
buff, rarely tinged greenish, glabrous, pellucid-striatulate
when moist, fading somewhat on drying. GILLS arcuate-
decurrent, distant, rather broad, whitish to pale flesh
color, trama of parallel hyphae. STEM 3-8 cm. long, 2-4
mm. thick, slender, equal, very viscid, shining, concolor,
rarely greenish at apex, hollow, terete, even. SPORES
broadly elliptical, 6-8x5 micr. ODOR present or absent;
taste mild.

Gregarious or solitary. On the ground, moss, etc., of
low, wet woods or swamps of cedar and balsam in
northern Michigan, maple and oak woods of the
southern part of the State. Isle Royale, Marquette, New
Richmond, Ann Arbor, etc. July-August, rarely
September. Frequent.

This is much more common apparently than H. laetus,
and may represent an American variety of that species.
It differs from H. psitticinus by the form of the pileus; in
that species it is obtuse or umbonate, and the green
color persists longer and is practically always present in
the young plant, while in H. peckii the green tinge is rare.
Both these species are very slippery on the stem and
cap when fresh or young.

184. Hygrophorus psitticinus Fr.
Syst. Myc., 1821.

lllustrations: Ricken, Blatterpilze, PI. 8, Fig. 6.
Michael, Fihrer f. Pilzfreunde, No. 65.
Swanton, Fungi, Pl. 9, Fig. 7-8, 1909.
Cooke, lll., PI. 910.

Gillet, Champignons de France, No. 346.
Murrill, Mycologia, Vol. 2, Pl. 27, Fig. 4.

PILEUS 1-3 cm. broad, campanulate, then convex-
expanded or plane, umbonate or obtuse, glutinous and
slippery, at first parrot-green, at length varying livid-
reddish, pinkish-flesh color or dingy citron-yellowish,
pellucid -striate. FLESH thin, subconcolor. GILLS
adnate, ventricose, thick, subdistant, greenish or
incarnate-reddish to yellowish, intervenose, trama of
parallel hyphae. STEM 4-7 cm. long, 2-5 mm. thick,
equal, toughish, even, very viscid when fresh, glabrous,
undulate-uneven, subpellucid, green above, usually
tinged reddish-orange, flesh-colored or yellowish
elsewhere, hollow. SPORES short elliptical, smooth 6-
7.5 x 4-5 micr. BASIDIA slender, 36-40 x 5-6 micr.

Gregarious or subcaespitose. On the ground in low,
mossy woods or swamps, or in grassy places.
Marquette, Houghton, New Richmond, Detroit, Ann
Arbor. Throughout the State. July-October. Rather
frequent.

This striking species is one of the few bright green
mushrooms. As in the case of Stropharia aeruginosa
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and Pholiota aeruginosa, it is always a delight to come
across this beautiful little plant. The green color soon
fades out when exposed to the wind and light, whereas
those individuals which are protected by leaves, etc.,
retain this color for some time. There is no cortina in the
young stage, and the gluten is derived from the cuticle of
the pileus and stem; otherwise, except for the structure
of the gill-trama, it might be confused with the subgenus
Limacium. Its colors are sufficiently characteristic in the
early stage to prevent anyone from confusing it with
other Hygrophori.

185. Hygrophorus unquinosus Fr.
Syst. Myc., 1821.

Illustrations: Cooke, lll., PI. 924,
Gillet, Champignons de France, No. 350.

PILEUS 2-5 cm. broad, fragile, hemispherical-
campanulate, then subexpanded, obtuse, gray or smoky
brown, glabrous, pellucid striate, very viscid, radiate-
wrinkled in age. FLESH pallid, thin, very fragile. GILLS
broadly adnate, subventricose, pure white, thickish,
subdistant. STEM 3-8 cm. long, 3-8 mm. thick, subequal
or variously thickened, hollow, compressed, viscid-
slippery, glabrous, lead-gray. SPORES elliptical, 7-8x4-
5 micr. BASIDIA 30-35 x 5-6 micr. Trama of gills
parallel. ODOR none when young. TASTE mild.

Gregarious or subcaespitose. On the ground or moss of
low woods or swamps. Detroit, Marquette, Houghton.
July-September. Rather rare.

This species must not be confused with H. fuligineus
which belongs to the subgenus Limacium, and has a
solid stem and a veil.

AGARICEA

Context of fruit-body fleshy, putrescent, that of pileus
sometimes membranous, of stem sometimes
cartilaginous or horny; neither leathery, nor vesiculose.
Stem central, eccentric, lateral or lacking. Gills well-
developed, acute on edge. Spores with a hyaline or
colored epispore; their deposit in mass on white paper
yields a series of "prints" of various shades of white,
pink, ochraceous, brown, purple or black. This series is
arbitrarily divided into five artificial groups as follows:

(a) Black-spored. (Melanosporae): Spore-print black.

(b) Purple-brown-spored. (Amaurosporae): Spore-print
dark purple or purple-brown.

(c) Rusty-spored or ochre-spored. (Ochrosporae):
Spore-print rusty-yellow, rusty-brown,
ochraceous or cinnamon-brown.

(d) Pink-spored. (Rhodosporae): Spore-print flesh-
colored, rosy or pale pink.

(e) White-spored. (Leucosporae): Spore-print white.

The spore-print is in many cases indispensable in
determining the proper group to which the mushroom
belongs. It is obtained easily by cutting off the stem just
below the gills and laying the cap, with gills down, on a

piece of white paper and covering it over night with a
dish to prevent premature drying. Mushrooms which
have been kept on ice do not seem to deposit spores
thereafter, nevertheless it is well to avoid too warm a
place, else the specimen may putrefy. The color of the
spores may often be detected at the time of collecting by
the deposit already made on the ground beneath it or on
other mushrooms when growing in a cluster. In mature
specimens the gills usually become colored by the color
of the spores, but when young the gills are generally
white; in some species, however, the gills are
themselves colored, e. g., Clitocybe illudens and Mycena
leijana. After some experience, it is usually possible to
determine the group to which a species belongs by
means of the microscope. The delicate tint of the color
for each group is then discernible in the epispore of each
mature spore. This method is especially useful in cases
where it is a question of the presence of the purple tint of
the purple-brown-spored plants; the spore-mass or gills
often appear entirely dark brown to the naked eye in
species whose separate spores have a purple tint under
the microscope.

MELANOSPORAE
Coprinus Pers.
(PROF. L. H. PENNINGTON)
(From the Greek, kopros, dung.)

Spores dark brown or black; gills free or slightly
attached, at first closely in contact laterally, separated in
many cases by projecting cystidia, soon deliquescing, or
drying quickly to a black line upon the lower side of
pileus. Many small species develop at night and almost
entirely disappear by morning. The flesh of the pileus is
thin, in the smaller species often membranaceous or
apparently lacking entirely. A universal veil is present in
a majority of the species. The stem is fleshy to fibrous.
Most of the species grow upon dung or richly manured
ground, several upon wood or vegetable debris, and a
few upon lawns, sand, or even upon walls in cellars.

The spores of the dung inhabiting species usually
germinate readily to produce a fine white or colorless
mycelium upon which sporophores will often appear
within 7-10 days after the spores are sown. C. radiatus,
various forms of C. ephemerus, C. patouillardi, C.
semilanatus, C. narcoticus and several similar kinds are
readily grown in pure cultures in the laboratory. C.
sclerotigenous grows from rather small black sclerotia in
dung or in a mixture of soil and dung. Some of the wood
inhabiting species, C. laniger and C. radians are often
found growing from dense masses of fine yellow
mycelial threads, called ozonium. Others, e. g. .C.
qguadrifidus, grow from tough coarse black fibres, termed
rhizomorphs. The pileus is scaly from the breaking up of
the cuticle into rather large squamose scales in the
Comati; into fine innate fibrils in the Atramentarii ;
smooth but covered at first with floccose, mealy or
granular scales, which wholly or partly disappear in the
Picacei and Tomentosi; or pruinose with minute hairs in
forms of C. ephemerus and C. radiatus. The stem is
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stuffed or hollow, fleshy or fleshy-fibrous, often very
fragile. It differs in texture from the trama of the pileus
and usually separates easily from it. The gills are white
at first. In some species they become purplish then
black, in others they become brown or smoky, then
black. They are free or slightly attached, or adnate in a
few species.

The universal veil is usually seen as scales, fibrils or
granules at

the base of the stem or upon the pileus. In a few
instances it forms a movable ring upon the stem in C.
comatus, C. bulbilosus and frequently in C. sterquilinus;
in the last named species the veil may form a distinct
volva at the base of the stem. The taste is mild and the
odor is usually pleasant. A few species, as C.
quadrifidus and C. narcoticus, have a strong
disagreeable odor. None of the species of Coprinus are
considered poisonous and many are highly esteemed by
the mycophagist.

The spores are very dark brown or sooty black in mass.
By transmitted light they vary from light brown to very
dark brown or smoky black. There is a wide variation in
the size and shape of the spores. Some species may be
identified by the spores alone as C. insignis, C. boudieri
and some forms of C. ephemerus, etc.

The genus can be divided into two fairly distinct groups
(see Massee, Ann. Bot., Vol. 10, p. 123, 1896) according
to the size of the plant and the thickness of flesh or
cuticle covering the gills; these groups can be further
subdivided into sections as follows:

A. Pelliculosi:
I. Comati
Il. Atramentarii
lll. Picacei
IV. Tomentosi
V. Micacei
VI. Glabrati (No species reported)

B. Veliformes:

VII. Cyclodei
VIII. Lanulati
IX. Furfurelli
X. Hemerobii

Key to the Species

fA1  Plants lorpe, usonlly over 8 em. brosd; pileas Reshy or sub-Aeahy.
{a) Pileus with caticle torn Into distinet scales or almost emooth.
ih}  Cuticle torn into distinet seales; ring or volvp prosent
fed  Bpores over 20 mier. long; velve usually evident. 188, a,
sterquilingg Fr.
(oo} SBpores less than 20 micer, long; moveble ring usoally present
WpM AR,
{d) Pilens cylindrieal; spores 15-17 micr, long. 186, ), comabus

(ddy Pilews ovale; spores less than 16 micr, lomg. 187, L
avafxa Fr,
(bh)  Plleiis smosth or with Innate fibrlis
le)  Bpores smooth, planta usually densely cacspitose. 183 O
#lrementarivy Fr,
{ec)  Bpores distinetly warted. 180, . insignis Pl
Taak  Cutlele not tern into seales; well breaking ap into superficlal
phtches, senles, or granales

() Vell feli-like, bréaking up inte nreclate patches.
(¢} Rhizomorph or ozoniam not evident: plants densely casspitose,
182, € chulbogns Pk
{2} HRhizomorph or esonium present,
{d) Plants growing from rhizomorph; &8 cm. bread. 181, U
guadrifidis Pl
{ddy Plants geowing from fine yellow ozonfum; 1-3 cm. broad.
1 faadger Pk
ibb}  Veil not ns ahove.
fep  Weil of fibriliess seales or g dense coad of white mealy vesicles,
{11 Spores less than 10 micr. long.
(el Gills broad; growing upon eand. 1900 O erciofss Th
(pe)l  Gills nrrrow.
(Ch  DMak 1ivil; upon roften wood in forest. 107 O fogo-
pides IKarst.
4y D=k bull: gpon eellar walle.  IDE. O jenesid Pk
{ddy Spores more than 10 micr, long,
(ed  Gille attached.
ifd  Disk abruse; reddish or reddish brown, 202 O domes-
ticus Fr.
() Digk narraw, not eolored; veil aften composed of mealy
vesicles, 200, O wivena Fr,
[eel Gille free
i1 Pilens at first exlindrical. 108 . domenfesus Fr.
(I} Tileus not eyliondrical.
{g) Vel more or less mealy; plants small, not in troopa.
il Hpores 11-18 mfer, lomg, 3201, O semdilanaius Pl
(hh) SHpores 1617 micr. lemg. 200, O ofvers Fr.
[EE} "i"H] never mealy; plaunts large; io troops upom dang
(TR N
)y Btem nod rooting. 18, O Ametarice Fr,
(k] Stem reoting. 150, O fAmelarias var, wacrorbisieg
Fr.
fec)  Well of small granules or micacens particles.
(dy Bporea less than 10 micr. lompg.
(e} Plants not growing from ozonium; densely caespitose,
208, 0. misacers Fr.
{ee]  Plants from oeoninm or at least with radiating myesliom
at base of slem, single or casspitose. 204, O radions Fro
{dd] Spores 10-12 mier. long. 205, O, micorceus var. condoss P,
(A Pilens thin, plieate; if suleshy then less thon 3 oo, broad when
axpanded.
(n)  Vell present as saperflelal scales ar granules.
(b} Ring presenl wpon the stem. 205, 0 beibdlesus Pat,
{bh} Ring ahsent,
()} I'ileus coversd wilh o dense white floccose or mealy coat.
(A Bpores 12 mler, o more eng.
(@) Spores 12-13 micr. long. 20, @, sewilerctius PH
(ee)  Spores 16-16 micr, long. 200, O sivexs Fr.
(i} Spores less than 12 mier. long.
(e} Flants growing from biack sclerstin in deng. 207, @O
eeleroligroons L & K.
(e} Mot growing from soleeotia.
(f]  Plants growing upon plant stems. 204, 0. drossioee Pk
(ffF Plants growiog upon dung or soff,
(g} (Wlor strong; spores 10-11 micr. long. 208, €, mor-
coticus Fr.
(Eg)  Little or no odor; spores &8 mier, long, 206, O,
slerroraring. .
{ee)  Pilens with a few micaceus particles or granmles.
(dy SHperes ovate triangular or pentagonal, compressed. 210,
. paitondllordi Quel.
(A} Spores elliptical, 211, 0. rodiofa: Fro

e} No vell pressnt.
{h) Hpores angular.
{e] Bporeg Hey-etonme shaped; plapls growing upon ground in
wonds, 214, ¢, bowdierd Quel.
feed  Bpores nol key-stone shaped; planls wpon dung, 218 @O
cpheneerns Fr, form.
(bh] Sporés o angular.
(¢)  Flants growing apon dung or recently manared ground. 213
. epkenterus Fr.
fenl  MNot growing upon dong
(il Growing among grasa; apofes broadly owvate, compressed.
MG O, plicatils Fr.
(ldy Growing in woodls: spores gibbows-ovate, 218, O gitca-
ticus Pl

PELLICULOSI. Pileus covered with a distinct fleshy or
membranous cuticle, not splitting along the lines of the
gills but becoming lacerate and revolute. Plants usually
large.
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Section I. Comati. Ring formed from the free margin of
the volva; cuticle torn into scales.

186. Coprinus comatus Fr. (EDIBLE)
(The Shaggy Mane)
Fries, Epicr., p. 242.

lllustrations: Cooke, lll., PI. 658.
Murrill, Mycologia, Vol. 1, PI. 3, Fig. 3.
Atkinson, Mushrooms, Fig. 31-38.
Hard, Mushrooms, Figs. 269, 270.
Gillet, Champignons de France, No. 174.
Patouillard, Tab. Analyt, No. 448.

PILEUS 7-10 cm. high, cylindrical, then more or less
expanded, at first even, the cuticle becoming torn into
broad adpressed scales, pale ochraceous, becoming
darker in age, interstices whitish. GILLS up to 12 mm.
broad, almost free, white, crowded, then pinkish, at
length black. STEM 10-15 cm. long, 12-17 mm. thick,
subequal, slightly attenuated upwards, white, even,
hollow, more or less bulbous, bulb solid, ring movable.
SPORES almost black, elliptical, 13-18 x 7-8 micr.

Gregarious. In lawns and fields, very common in
autumn, occasional in spring.

The Shaggy Mane is probably more generally used for
food than any other Coprinus. By many people,
however, it is not considered equal in quality to Coprinus
micaceus.

187. Coprinus ovatus Fr. (EDIBLE)
Fries, Epicr., p. 242.

Illustrations: Schaeffer, Icon., Tab. 7. Cooke, lll., PI.
659.

PILEUS about 5 cm. across when expanded, at first
ovate and covered with an even pale ochraceous cuticle,
which becomes broken into large concentric scales, the
apical portion remaining intact like a cap, margin striate.
FLESH, thin, white. GILLS about 4 mm. broad, free,
distant from the stem, whitish then black. STEM 6-10
cm. long, 10 mm. thick, attenuated upwards, flocculose
or fibrillose, white, hollow, the lower portion bulbous,
solid, rooting, ring evanescent. SPORES smoky, black,
11-12 x 7-8 micr.

This plant, which is often considered as a smaller form of
Coprinus comatus Fr., was found but once growing upon
a lawn at Palmyra, Mich. It differs from Coprinus
comatus Fr. in that it has a smaller ovate pileus and
smaller spores. In the specimens found the pileus was
about 3 cm. high and the spores 11-13x7 mm. But for its
much smaller spores the plant might easily be taken for
a form of Coprinus sterquilinus growing in soil. In shape
and color the spores of Coprinus comatus, C. ovatus
and C. sterquilinus are very similar. In size, however,
there is much variation, the measurements running from
11 microns in C. ovatus to 26 microns in C. sterquilinus.

188. Coprinus sterquilinus Fr. (EDIBLE)
Fries, Epicr., p. 242.

lllustrations: Patouillard, Tab. Analyt., No. 437.
Gillet, Champignons de France, PI. 130 (as C.
oblectus Fr.).
Cooke, lll., PI. 660.
Murrill, Mycologia, Vol. 3, PI. 49, Fig. 3.
Plate XXXII of this Report.

PILEUS 5-6 cm. broad when expanded, at first short
cylindrical, conical then expanded, white tinged with
brown or fuscous at disk, cuticle at first villous or silky,
later torn into squarrose scales especially at disk.
FLESH thin, white, silicate half way to disk. GILLS free,
white then purplish, soon becoming black. STEM 10-15
cm. high, slightly attenuated upward, subfibrillose, white
slowly becoming discolored when bruised, often entirely
black with spores, hollow, base solid, thickened,
peronate, the sheath or volva with a free margin.
SPORES 18-25 micr., smoky black.

In old manure, straw, or in manured ground. June.

This plant has been reported as Coprinus stenocoleus
Lindb. Itis also Coprinus macrosporus Pk. When
growing in manured ground, the volva is not as evident
as when the plant grows in old manure or straw. From
plates and descriptions it appears that this plant has also
been called Coprinus oblectus Fr. In the herbarium of
the New York Botanical Garden a specimen from Kew
labeled Coprinus oblectus Fr. is very plainly Coprinus
sterquilinus Fr. Moreover in a collection of many
individuals, specimens may be picked out which fit the
description of C. sterquilinus, C. stenocoleus, C.
oblectus and C. macrosporus respectively. It is very
probable that these names are all synonyms.

The plants are frequently found in June upon old manure
which has been lying out in the open over winter or in
heavily manured ground. The young unexpanded plants
resemble rather small short specimens of C. comatus Fr.
Undoubtedly C. sterquilinus Fr. is frequently taken for C.
comatus or C. ovatus. In fact the writer has had typical
specimens of C. sterquilinus pointed out to him by a
mushroom collector as "the shaggy mane mushroom,
very good to eat."

The gills sometimes remain perfectly white for several
hours and then change rapidly through a purplish color
to a smoky black. The flesh is thin and, as the pileus
expands, it often becomes revolute and in bright
sunshine it dries in this condition. Sometimes the stem
becomes dark when bruised or when dried. Usually,
however, it remains white unless it becomes covered
with spores.

This mushroom is edible and has a more pronounced
"mushroom” flavor than the ordinary Coprinus.
Mcllvaine says, "Coprinus macrosporus is an excellent
species, higher in flavor than any other Coprinus."

Section Il. Atramentarii. King imperfect, not volvate,
squamules of pileus minute, innate.
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189. Coprinus atramentarius Fr. (EDIBLE)
Fries, Epicr., p. 243.

Illustrations: Cooke, lll., PIl. 622.
Gillet, Champignons de France, No. 172.
Atkinson, Mushrooms, Fig. 39-42.
Hard, Mushrooms, Fig. 271-272.
Murrill, Mycolgia, Vol. 1, PI. 3, Fig. 4.

PILEUS 5-8 cm. broad when expanded, ovate then
expanded, firm, often lobed and plicate, grayish, silky
fibrous, or minutely mealy, apex brownish, often minutely
squamulose. FLESH thin. GILLS crowded, broad,
ventricose, free, white then black, often with a purplish
tinge. STEM 10-15 cm. high by 1-2 cm. thick, white, silky
shining, hollow, ring basal, very evanescent. SPORES
11-12 x 5.5-6 micr. CYSTIDIA numerous, large,
subcylindrical.

Common, gregarious or densely caespitose, about
stumps or on rich soil, but not upon dung.

Both the smooth and the scaly, or squamulose, forms
are found. These characters often seem to depend
upon weather conditions, the smooth form being found
under moist atmospheric conditions and the scaly form
under dry atmospheric conditions.

Its close broad gills make it very thick and meaty in the
unexpanded condition. For this reason some people
consider this species the most desirable Coprinus for the
table.

190. Coprinus insignis Pk.
Peck, N. Y. State Mus. Rep. 26, p. 60, 1874.
lllustration: Plate XXXIII of this Report.

PILEUS 5-7.5 cm. broad, ovate then campanulate, thin,
sulcate-striate to the disk, grayish brown, glabrous or
with a few innate fibrils, disk sometimes cracking into
small areas or scales. GILLS free, ascending, crowded.
STEM 10-14 cm. high, 10 mm. thick, hollow, slightly
fibrillose, striate, white. SPORES 10x7 micr., rough.

About trees in woods.

This plant was found but twice in low woods at Ann
Arbor. It resembles C. atramentarius in some respects
but differs very decidedly in the distinctly warted spores.

Section Ill. Picacei. Universal veil flocculose, at first
continuous, then torn into superficial areolate patches by
the expansion of the pileus.

191. Coprinus quadrifidus Pk.
N. Y. State Mus. Rep. 50, p. 106, 1897.
lllustration: Plate XXXIV of this Report.

PILEUS 5-8 cm. broad, oval then campanulate, finally
more or less expanded, thin, margin becoming revolute;
covered at first with a floccose-tomentose veil, which
soon breaks into evanescent flakes or scales and
reveals the finely striate surface of the pileus; whitish,
becoming gray or grayish brown with age; margin often

wavy or irregular. GILLS broad, thin, crowded, free, at
first whitish, then dark purplish brown, finally black.
STEM 7-10 cm. long by 6-8 mm. thick, equal or slightly
tapering upward, hollow, white, floccose-squamose,
sometimes with an evanescent ring at the base.
SPORES 7.5-10x4-5 micr.

Gregarious or caespitose upon or near decaying stumps
or logs, growing from an abundant rhizomorph. Ann
Arbor, Bay View.

Although nothing is said in the original description about
the rhizomorph, some few strands may be seen at the
base of the stem in some of the type specimens. The
writer has found this plant growing in New York from
richly developed rhizomorph upon the roots and trunk of
dead basswood.

192. Coprinus ebulbosus Pk.
Bull. Torr. Bot. 01. 22, 1895.

lllustrations: Hard, Mushrooms, Fig. 274.
Plates XXXV and XXXVI of this Report.

PILEUS 5-7 cm. broad, thin, campanulate, somewhat
striate, grayish brown, margin at length revolute,
lacerated, cuticle breaking into broad superficial
persistent whitish scales. GILLS narrow, thin, crowded,
free, slate-colored becoming black. STIPE 7-15 cm.
long, 10-15 mm. thick, equal, hollow, white. SPORES
7.5-10 x 5 micr., elliptical.

Caespitose near or upon decaying trees or stumps.
193. Coprinus laniger Pk.

Bull. Torr. Bot. Cl. 22, 491, 1895.

lllustration: Plate XXXVII of this Report.

PILEUS 12-25 mm. broad, thin, conical or campanulate,
pallid, tawny or grayish-ochraceous, sulcate-striate,
covered with tawny, tomentose or floccose scales, which
wholly or partly disappear. GILLS crowded, whitish, then
brownish black. STEM 2.5 cm. long, 2-4 mm. thick,
slightly thickened at base, hollow, white, pruinose.
SPORES 7-10 x 4 micr., oblong-elliptical.

Caespitose or gregarious upon or near decaying wood.
Unfortunately the type specimens of this species have
been lost. The plants referred to this species are found
growing from a more or less profusely developed yellow
ozonium upon various kinds of decaying wood.

The three species C. laniger, C. ebulbosus and C.
guadrifidus, seem to be distinct forms in a perplexing
group of brown-spored wood-inhabiting Coprini, which
are as yet very imperfectly known. C. laniger is smaller
than either of the others and we have always found it
associated with the fine strands of yellow ozonium. It
resembles C. radians, but it has a thicker veil, which
breaks into evident patches instead of minute particles
as in C. radians.

C. quadrifidus and C. ebulbosus are not readily
distinguished and may both prove to be the species
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which have been known as C. flocculosus (DC) Fr. or C.
(Agaricus) domesticus Bolt.

Section IV. Tomentosi. Universal veil a loose villose
web which becomes torn into distinct floccose scales.

194. Coprinus fimetarius Fr.
Fries, Epicr., p. 245.
lllustration: Plate XXXVIII of this Report.

PILEUS 2.5-5 cm. across, clavate then conico-
expanded, soon split and revolute, grayish, apex tinged
with brown, at first covered with white floccose scales,
then naked, rimose-sulcate; disk even, flesh thin. GILLS
free, lanceolate, becoming linear and wavy, very early
becoming black with spores and rapidly deliquescing.
STEM 12-15 cm. long, 4-6 mm. thick, hollow, thickened
at the solid base, white, squamulose. SPORES 12-
14x7-8 micr. CYSTIDIA large and numerous.

Solitary or in troops. Common upon dung heaps. The
clavate caps already dark with spores may be found
emerging late in the afternoon or in the evening. In the
morning there will be little remaining except a small
mass of inky fluid at the apices of the stems.

195. Coprinus fimetarius var. macrorhiza Fr.
Fries, Hym. Eur., p. 324.

lllustrations: Cooke, lll., PI. 670.
Massee, Ann. Bot., Vol. 10, PI. X, Fig. 1.
Hard, Mushrooms, Fig. 275.
Gillet, Champignons de France, No, 178.

PILEUS at first with feathery squamules which become
more or less squarrose, especially at the disk where they
often form a crown. STEM short, villous, often sub-
bulbous and with a more or less elongated base.

The type and this variety are very common, the latter
being rather more frequently found than the former. In
moist weather they may be found in almost any dung
heap, a fresh troop appearing each evening and
disappearing early the following day. There seems to be
considerable variation in size, length of root and
character of scales. In the typical form the root is usually
reduced to a rather indefinite mass of hyphae, while the
scales are more or less squarrose over the entire
surface. In the variety the veil is more silky and closely
appressed to the pileus, later becoming squarrose at the
disk forming a crown of scales.

196. Coprinus tomentosus Fr.
Fries, Epicr., p. 246.
lllustration: Bulliard, t. 138.

PILEUS 2.5-4 cm. long, sub-membranaceous,
cylindrical, narrowly conical, then expanding and
splitting, striate, floccose-tomentose, pale gray, the
floccose veil becoming torn into more or less persistent
flakes or patches upon the expanded pileus. GILLS
free, narrow. STEM 5-7 cm. long, 4-5 mm. thick, equal

or slightly enlarged below, hollow, velvety, white or
grayish. SPORES 12-13 x 7-8 micr., elliptical.

Solitary or gregarious upon dung or various kinds of
debris. This is one of the earliest species of Coprinus to
appear in the spring. The long cylindrical or narrowly
conical pileus distinguishes this plant from the various
forms of C. fimetarius, which usually appear a little later
in the season.

This may be the C. lagopus of various authors.
197. Coprinus lagopides Karst.
Karsten, Hatts., 1, 535.

lllustrations: Massee, Ann. Bot., Vol. 10, PI. 10, Figs.
20-22.

PILEUS 4-7 cm. broad, very thin, companulate, sulcate,
grayish, disk livid, ornamented with free white scales
joined by hairs. GILLS subcrowded, narrow, remote,
black. STEM up to 17 cm. high, white, floccose, hollow,
equal. SPORES 6-8 x 5-6 micr., apiculate. Upon very
rotten wood in forest.

Found once at Bay View. We have found this plant in
New York also.

198. Coprinus jonesii Pk.
Peck, Bull. Torr. Bot. Club 22, p. 206, 1895.

PILEUS 2.5-5 cm. broad, at first blunt., or truncate,
becoming campanulate or broadly convex,
submembranaceous, grayish, buff at apex, covered at
first with white or tawny-cinereous floccose scales which
wholly or partly disappear with age, striate, margin
revolute and splitting. GILLS crowded, linear, free,
whitish, becoming black. STEM 5-9 cm. long, 4-7 mm.
thick, equal or slightly tapering upward, minutely
floccose, hollow, white. SPORES 7.5-8.5 x 6 micr.,
broadly elliptical.

Fragile, sometimes caespitose. Found upon the wall in
a cellar at Ann Arbor. Peck says "This species is closely
related to C. fimetarius of which it might easily be
considered a variety, but it is easily distinguished by the
truncate apex of the young pileus, the differently colored
pileus and smaller spores." It grew on what appeared
like uncracked hard and dry plaster of the wall.

199. Coprinus arenatus Pk.
Peck, N. Y. State Mus. Rep. 46, p. 107, 1892.

PILEUS 2.5-5 cm. broad, thin, at first broadly ovate or
sub-hemispherical, soon convex or campanulate,
adorned with small white tomentose scales, striate on
the margin, whitish or grayish-white, becoming grayish-
brown with age, reddish brown in dried plant. GILLS
crowded, broad, free, grayish-white, soon purplish-brown
finally black, furnished with numerous cystidia. STEM
2.5-5 cm. long, 2-4 mm. thick, equal, glabrous, hollow,
white. SPORES 7.5-9 x 6-7.5 micr., broadly ovate or
subglobose, purplish brown by transmitted light.
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Solitary or gregarious in sandy soil, Ann Arbor. The
mycelium binds the sand together in balls at the base of
the stem.

200. Coprinus niveus Fr.
Fries, Epicr., p. 246.
lllustration: Cooke, Ill., Pl. 673 B.

PILEUS 1.5-2.5 cm. across, elliptical then campanulate
and expanded, submembranaceous, almost persistently
covered with snow-white floccose clown. GILLS slightly
attached, narrow, becoming blackish. STEM 4-8 cm.
high, subequal or slightly attenuated upwards, villose,
white, hollow. SPORES 16x11-13 micr.

This plant is frequently found upon dung heaps, street
sweepings or in recently manured ground. Upon the
pileus the veil is of a mealy nature but the tomentose
character shows at the margin of the pileus and upon the
stem. The spores are somewhat flattened, measuring
15-17 x 11 to 1.3 x 8-10 micr.

The plant referred to this species is C. stercorarius
(Bull.) Fr. and has been distributed under that name in
Sydow Mycotheca Marihoa, No. 2101.

201. Coprinus semilanatus Pk.
N. Y. State Mus. Rep. 24, p. 71, 1872.

lllustrations: N. Y. State Museum Report 24, PI. 4, Fig.
15-18.

PILEUS 2-2.5 cm. broad, convex then expanded and
revolute, sometimes split, submembranaceous, finely
and obscurely rimose-striate, farinaceo-atomaceous,
white, then pale grayish-brown. GILLS narrow, close,
free. STEM 10-15 cm. high, slightly tapering upward,
fragile, hollow, white, the lower half clothed with loose
cottony flocci which rub off easily, upper half smooth or
slightly farinaceous. SPORES 12.5 micr., broadly
elliptical. Rich ground and dung.

This plant is frequently found on cow dung in woods and
shaded pastures. It resembles C. niveus Fr. but differs
from it in its smaller size, free gills and constantly smaller
spores. The spores in both species are broadly elliptical
and somewhat flattened. This fungus grows readily from
spores in laboratory cultures.

202. Coprinus domesticus Fr.
Fries, Epicr., p. 251.

lllustrations: Cooke, llI., Pl. 684.
Gillet, Champignons de France, No. 176.
Plate XXXVIII of this Report

PILEUS, 3-5 cm. across, thin, ovate, then campanulate,
obtuse, furfuraceous, squamulose, pale grayish-white,
disk brown or reddish brown, undulate, sulcate, splitting.
GILLS adnexed, crowded, narrow at first, reddish white
then blackish brown. STEM 5-7 cm. long, 4-6 mm. thick,
slightly attenuated upwards, subsilky, white, hollow.
SPORES 14-16 x 7-8 micr.

Usually caespitose, on various kinds of vegetable debris,
sometimes in gardens where rubbish has been plowed
under.

Section V. Micacei. Pileus at first covered with more or
less micaceous squamules or granules, which soon
wholly or partly disappear.

203. Coprinus micaceus Fr. (EDIBLE)
Fries, Epicr., p. 247.

lllustrations: Cooke, lll., PI. 673.
Atkinson, Mushrooms, p. 44, Figs. 43, 44.
Murrill, Mycologia, Vol. 1, PI. 3, Fig. 5.
Hard, Mushrooms, Fig. 273.
Plates XXXIX and XL of this Report.

PILEUS 4-6 cm. across, submembranaceous, elliptical
then campanulate, coarsely striate, disk even, margin
usually more or less repand, ochraceous-tan, disk
darker, when young densely covered with minute
glistening particles which usually soon disappear.

GILLS sub-crowded, lanceolate, adnexed, whitish, then
brown, finally nearly black. STEM 5-7 cm. long, 4-6 mm.
thick, equal, even, hollow, silky white. SPORES 7-8x4-5
micr., dark brown in mass.

Very common, generally densely caespitose about
stumps or trees, or growing from decaying wood buried
in the earth. Under favorable conditions this Coprinus
may be found from early spring until late autumn. It
often appears at intervals of one to two weeks in the
same place for a considerable length of time and it may
be found year after year in the same place. It has a
good flavor and is considered by many the best
Coprinus for the table.

C. micaceus var. conicus Pk. (Not published.)

This variety differs from the type in having a distinctly
conical pileus, darker colored, larger spores, 10-12 micr.
long. It was found once at Palmyra, Michigan.

204. Coprinus radians (Desm) Fr.
Fries, Epicr., p. 248.

Illustrations: Cooke, lll., Pl. 676 a.
Lloyd, Mycological Notes, Vol. 1, p. 146, Fig. 69.
Massee, Ann. Bot, Vol. 10, PI. X, Figs. 6-8.

PILEUS 2-5 cm. across, ovate, conical or campanulate,
yellowish-fulvous, soon becoming paler especially at the
margin, striate to disk, covered with small brown
granules which are more numerous at the disk. GILLS
rather narrow, attached, pale then brownish black.
STEM 3-6 cm. long, 2-3 mm. thick, equal or slightly
swollen at base, hollow, white, smooth or minutely mealy
at first, more or less evident yellow or white strands of
mycelium radiating from the base. SPORES 7x4 micr.,
elliptical, brownish black.

Rather common, single or sub-caespitose, upon wood,
rubbish, etc., or even in humus, sometimes growing from
dense masses of yellow ozonium.

Publication 26, Biological Series 5 -- Preface-Hypholoma — Page 90 of 110



This is the plant illustrated by Lloyd and determined by
Patouillard as C. radians (Desm.) Fr. Itis also C.
pulchrifolius Pk. It is possible also that it may be C.
granulosus Clements. C. radians as figured by Cooke
and Massee always has yellowish brown mycelium
radiating from the base of the stem. Saccardo, Syll.,
Vol. 5, p. 1092, says that in Italy this plant grows upon
Ozonium stuposum Fr. The writer has sometimes found
our plant growing from masses of yellow ozonium, upon
decaying maple, black locust and black ash logs. It
appeared once in our laboratory cultures upon mycelium
which was white at first then gradually became yellowish
brown. This is not the only Coprinus, however, which
grows from a yellow ozonium. C. radians resembles C.
laniger from which it may be separated by the much
smaller scales upon the pileus.

VELIFORMES. Pileus very thin, plicate-sulcate, splitting
along the lines of the gills. Plants usually small.

Section VII. Cyclodei. Stem with a movable ring. Plants
small.

205. Coprinus bulbilosus Pat.
Patouillard, Tab. Anal. Fung., 60.

lllustrations: lbid, Fig. 658.
Plate XL of this Report.

PILEUS 8-10 mm. across, convex, margin striate, at first
incurved then expanding, gray, disk tinged yellow,
covered with white meal. GILLS narrow, gray. STEM 2-
3 cm. long, slender, white, base bulbous, ring loose, at
some distance from base, white. SPORES 8-9x7-8x4
micr., compressed, oval to subglobose.

On horse dung. Readily grown in cultures from spores.
Saccardo, Sylloge, says "spores angular.” In our
specimens the spores are slightly angular as seen in one
plane.

Section VIII. Lanulati. Pileus covered with a downy or
cottony layer which often has the appearance of a dense
coat of soft mealy vesicles.

206. Coprinus stercorarius Fr.
Fries, Epicr., p. 251.
lllustration: Cooke, Ill., Pl. 685 A.

PILEUS 1-25 cm. high, ovate then companulate,
sometimes expanded and rolling up at the margin, very
thin, margin striate, densely covered with a white
glistening meal. GILLS adnexed, 2-3 mm. broad, sub-
ventricose. STEM 7-12 cm. long, at first ovately bulbous
then elongated and equally attenuated upwards from the
base, hollow, white, at first mealy. SPORES black, 6-
8x3-4.5 micr.

The specimens referred to this species are smaller than
the dimensions given in the description. Otherwise they
agree with the description in the sense of Saccardo.
Massee, British Fungus Flora, Vol. 1, p. 326, gives the
spore measurements as 14-15 x 8-9.

Found but once upon cow dung in woods near Ann
Arbor.

207. Coprinus sclerotigenus E. & E.
Ellis & Everhart, Microscope, 1890.

lllustrations: Microscope, 1890, Fig.
Massee, Ann. Bot., Vol. 10, PI. XI, Figs. 26-28.
Plate XLI of this Report.

PILEUS .5-1.2 cm. high and broad, ovoid or ovoid-
oblong, then campanulate (at first covered with a white
mealy veil which later becomes dark and sometimes
almost entirely disappears). STEM 2.5-10 cm. high,
slender, subequal, usually straight above and more or
less flexuous below where it is downy. GILLS adnexed.
SPORES obliquely elliptical, 8-10 x 5-6 micr.

Springing from an irregularly subglobose, rugulose,
sclerotium which is black outside, white inside. On
sheep's dung.

Although nothing is said in the original description about
a veil, the type specimens at the New York Botanical
Garden still show some of the mealy white covering of
the pileus. This plant was first found at Ann Arbor and
later in other localities. It was always found growing
from sclerotia in dung which had apparently been upon
the ground for some time, often over winter. These
sclerotia were repeatedly grown from spores in the
laboratory and, after a certain amount of drying out,
sporophores grew from the sclerotia. By alternately
moistening and drying the sclerotia -several crops of
sporohores were produced. This plant may be identical
with C. tuberosus Quel.

208. Coprinus narcoticus Fr.
Fries, Epicr., p. 250.

Illustrations: Cooke, lll., Pl. 680 b.
Plate XLI of this Report

PILEUS 1-2 cm. across, foetid, very thin, cylindric-
clavate then expanded, at length revolute, covered at
first with recurved, white floccose scales, then naked,
grayish white, hyaline, striate. GILLS free but nearly
reaching the stem, white then black. STEM 3-5 cm.
long, 2 mm. thick, fragile, at first covered with white
down, then almost glabrous, hollow. SPORES 11 x 5-6
micr., elliptical.

On dung, caespitose. ODOR strong and disagreeable.
Not common.

209. Coprinus brassicee Pk.
Peck, N. Y. State Museum Rep. 43, 1878.

lllustrations: Peck, N. Y. State. Mus. Rep. 43, Pl. 2, Fig.
9-14.
Murrill, Mycologia, Vol. 4, Pl. 56, Fig. 4.

PILEUS 8-10 mm. broad, at first ovate or conical, then
broadly convex, squamulose, finely striate to the disk,
white becoming grayish-brown, membranaceous, margin
generally splitting and becoming recurved. GILLS
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narrow, crowded, reaching the stipe, brown with a
ferruginous tint. STEM 16-20 mm. long, slender,
glabrous, hollow, slightly thickened at the base, white.
SPORES 7.5x5 micr., elliptical, brown. On decaying
stems of cabbage and other vegetable debris.

Occasional upon vegetable debris of various kinds.
Palmyra, Ann Arbor. We have found this fungus upon
corn stalks, weed stalks and dead grass.

It seems very probable that this is the plant figured and
described as C. tigrinellus, Boudier, Table 139, and C.
friesii Quel. (Patouillard, PI. 446.)

Section IX. Furfurelli. Pileus with micaceous particles or
mealy granules.

210. Coprinus patouillardi Quel.
Quelet, Assoc. Fr., 1884, p. 4.
lllustration: Plate XLII of this Report.

PILEUS 1-3 cm. broad, ovate, oblong, then conico-
campanulate and finally revolute, at first finely striate
then deeply plicate, very thin, white or ashy with
pulverulent particles, yellowish to brown at the center.
GILLS narrow, free but close to stem, white then smoky
brown. STEM 2.5-5 cm. long, 1-2 mm. thick, fragile,
smooth or slightly tomentose or pulverulent at base,
white. SPORES 8-7 x 4.5 micr., ovate-triangular to
pentagonal.

Common on dung, usually appearing with C. radiatus or
a little later. There seems to be considerable variation in
this plant both in regard to size and color. In young
stages, especially in dry weather, the pileus is densely
covered with dead white to gray particles, which
gradually become brown as the pileus develops. The
shape of the spore is characteristic and the variation in
size less than in many other Coprini. In young stages it
is readily distinguished from C. radiatus by its longer,
more cylindrical shape and by its thicker white veil.

211. Coprinus radiatus Fr.
Fries, Epicr., p. 251.
lllustration: Cooke, Ill., Pl. 682 a.

PILEUS 2-15 mm. wide, at first ovate or short cylindrical,
then campanulate, finally nearly or quite plane and
slightly depressed at the center, very thin, deeply plicate;
pileus with a few brown granular flecks or scales, slightly
pruinose with a few gland-tipped hairs, pale brown or
yellowish brown, darker at disk, becoming gray. GILLS
narrow, distant, free. STEM 2-6 cm. high, 1.5 mm. thick,
slender, fragile, hollow, white, becoming darker with age,
slightly pruinose with glandular hairs. SPORES 10-13 x
8-10 micr., regularly elliptical, very dark.

Very common upon dung. This is probably our most
common dung-inhabiting Coprinus. It may be found at
almost any time during the summer season upon dung in
pastures. If fresh horse dung be placed in a damp
chamber, troops of this fungus will appear within 10-14
days. Larger specimens appear at first; successive

plants appear smaller and smaller until they are often
only one or two millimeters in diameter and one or two
centimeters high. Just as there is much variation in the
size of the fungus there is wide variation in the size of
the spores. Occasionally the specimens are found with
small spores 7-1.0 x 5-8 micr., as given by Saccardo
(Sylloge, Vol. 5, p. 1101). Usually, however, they
average as large as given in our description. Specimens
of this plant have been distributed in exsiccati under the
name of C. ephemerus and G. plicatilis. The plant
figured by Buller as C. plicatiloides (Researches in
Fungi) is evidently C. radiatus.

Section X. Hemerobii. Pileus always glabrous or slightly
pruinose with minute hairs. No universal veil. A few
scurfy particles may be found by the breaking of the
cuticle or trama when the pileus becomes plicate.

212. Coprinus ephemerus Fr.
Fries, Epicr., p. 252.

lllustrations: Cooke, lll., PI. 685 f.
Plates XLII and XLIII of this Report.

PILEUS 1-2 cm. across, ovate, then campanulate, finally
expanded, often splitting and revolute, margin
sometimes uneven, striate, plicate when expanded, very
thin, disk even or slightly elevated. Yellowish brown to
reddish bay at the disk, at first slightly pruinose with
minute hairs. GILLS linear, slightly adnexed or barely
reaching the stem, usually white at margin. STEM 3-6
cm. high, 1-2 mm. thick, equal or slightly tapering
upward, hollow, white. SPORES 15-17 x 7-8 micr.,
black in mass.

Common upon dung or freshly manured ground.

In an examination of different exsiccati, we have found
abundant evidence of the truth of Saccardo's statement
that many different species have been confused under
the name of C. ephemerus.

We have found well-marked specimens of C. radiatus,
C. plicatilis, and C. spraguei all under the name of C.
ephemerus. Even as we have limited this species, there
are many distinct forms which may be readily
distinguished. We have grown several of these varieties
from spores and have found them to be constant and,
even in young stages, the differences are often apparent
to the naked eye. One common form has shorter spores
(11-13 micr.), which are distinctly angular when viewed
in one plane. The deep bay disk and peculiar pruinose
character of the plants make it possible to identify this
form almost as soon as the buttons appear, see plates
XLII, XLII. A less common form resembles in the young
stages very small specimens of C. micaceus. The
spores are elliptical, 11-13 micr. long. We have grown
another larger and lighter colored form with two-spored
basidia.
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213. Coprinus silvaticus Pk.
Peck, N. Y. State Mus. Rep. 24, p. 71, 1872.
lllustrations: lbid, PI. 4, Fig. 10-14.

PILEUS 12-30 mm. broad, convex, membranaceous,
plicate-striate on margin, dark brown, disk very thin,
fleshy. GILLS sub-distant, narrow, adnexed, brownish
then black. STEM 5 cm. high, 1 mm. thick, slender,
fragile, smooth, hollow, white. SPORES 12.5 micr. long,
gibbous-ovate. On ground in woods.

This plant was found once at Ann Arbor and once at Bay
View. The gibbous spores are very characteristic.

214. Coprinus boudieri Quel.
Quelet, Bull. Soc. Bot. Fr., 1877.
Peck, N. Y. State Mus. Rep. 26, p. 60, as C. angulatus.

lllustrations: lbid, Tab. 5, Fig. 4.
Lloyd, Mycological Notes, Vol. I, Figs. 21-22, p. 47.
(As C. angulatus.)

PILEUS 1-2.5 cm. broad, membranaceous,
hemispherical, or convex, plicate-sulcate, reddish brown,
smooth or minutely pruinose, disk smooth. GILLS
subdistant, reaching the stem, whitish then black, the
margins often remaining white. STEM 2.5-5 cm. long, 1-
1.5 mm. thick, equal, smooth or sub-pruinose, white.
SPORES 7-12x6-10 micr., compressed, angular, key-
stone shaped.

Upon soil in woods. Rare.

The peculiar angular sub-ovate or key-stone shaped
spores are very characteristic of this plant.

215. Coprinus plicatilis Fr.
Fries, Epicr., p. 252.

lllustrations: Cooke, lll., Pl. 686 a.
Massee, Ann. Bot, Vol. 10, PI. XI, Figs. 23-25,
1896.
Gillet, Champignons de France, No. 185.

PILEUS 1-2.5 cm. across, ovate-cylindrical, then
campanulate, membranaceous, sulcate to disk, brown,
then grayish; disk remaining darker, rather broad,
becoming depressed. GILLS distant, narrow, attached
to a collar at some distance from the stem. STEM 5-7
cm. long, 2 mm. thick, equal, white, smooth, hollow.
SPORES 10-12 x 7.5 to 8.5 x 5-6 micr., compressed,
broadly ovate.

Rather common among grass at roadsides, etc.

As in the case of C. ephemerus there has been
considerable confusion of species under the name of C.
plicatilis. We do not, however, find as much variation in
this plant as in C. ephemerus.

Psathyrella Fr.
(From the Greek, diminutive of Psathyra.)

Black-spored. Gills at length uniformly dark-colored, not
deliquescing, nor variegate-dotted. Pileus membranous,
striate or sulcate, margin at first straight, not exceeding
the gills. Stem slender, confluent. Veil inconspicuous.

Small, thin-capped mushrooms, growing on debris in
woods, on the ground in low grassy places, in gardens,
etc. With the exception of P. disseminata, the species
are not well known. Peck has named twelve species
found in the United States and a number of Friesian
species are known to occur. The plants often have the
appearance of the small, evanescent species of
Coprinus, but the gills do not deliquesce. They differ
from Panceolus in the striate pileus, the non-variegated
gills and the margin of pileus not exceeding the gills. 1
have definitely studied only two species.

216. Psathyrella disseminata Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Cooke, lll., PI. 65T.
Gillet, Champignons de France, No. 586.
Patouillard, Tab. Analyt., No. 351.
Atkinson, Mushrooms, Fig. 49, p. 48, 1900.
Ricken, Blatterpilze, PI. 23, Fig. 4.
Hard, Mushrooms, Fig, 280, p. 347, 1908.

PILEUS 5-10 mm. broad, oval then campanulate, at first
white, then gray or grayish-brown, prominently sulcate-
plicate to the small buff umbo, at first covered by
microscopic, erect, one-celled hairs, scurfy, glabrescent.
FLESH membranous, very thin. GILLS adnate,
ascending, rather broad, ventricose, sub-distant, at first
white, then ashy and finally uniformly black. STEM
slender, 2-3 cm. long, .5 to 1 mm. thick, hollow, white, at
first minutely hairy with spreading hairs, glabrescent.
SPORES 7-10 x 4-5 micr., elongate-elliptical, smooth,
purple-black under microscope. BASIDIA subcylindrical,
20-27 x 6-7 micr., 4-spored, interspersed with abundant
sterile, inflated cells. CYSTIDIA none. ODOR none.
TASTE mild.

On debris and on the ground in woods in extensive
gregarious and caespitose clusters of numerous
individuals.

Throughout the State. May-October. Common.

This species is well named; the thousands of plants
which often cover the ground and debris around stumps
are an attractive sight when fresh. It sometimes appears
in greenhouses according to Atkinson. The microscopic
structure of the hymenium is similar to that of the
Coprini, and some authors (vide Ricken) refer it to that
genus.
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217. Psathyrella crenata (Lasch.) Fr.
Hymen. Europ., 1874.
lllustration: Cooke, llI., PI. 847.

"PILEUS 2-3.5 cm. broad, hemispherical, hygrophanous,
rufescent or ochraceous, then pallid, atomate, sulcate-
plicate, margin at length crenate. FLESH membranous.
GILLS adnate, subventricose, yellowish-fuscous than
black. STEM 6-7 cm. long, 1-2 mm. thick, slender,
glabrous, whitish, striate and mealy at apex."

The description is adopted from Fries. Our plants had a
more convex pileus, at first dark gray then rufescent or
ochraceous; the gills were rather narrow, sub-distant,
edge white-fimbriate; stem fragile, stuffed-hollow; the
spores elliptic-oblong, 10-12.5x6-7 micr., smooth,
purplish-black under microscope. CYSTIDIA few or
none. The crenate folds of the margin of the cap
included two to three striae. It agrees well with Cooke's
figure.

Panceolus Fr.
(From the Greek, panaiolus, meaning all-variegated.)

Black-spored. Gills grayish-black, dotted by the spores,
ascending, more or less attached but seceding. Stem
central, polished, subrigid. Pileus not striate, rather firm
but not very fleshy. Veil woven-submembranous or
subsilky.

Dung-inhabiting, slender-stemmed, slightly persistent but
putrescent mushrooms, whose otherwise glabrous pileus
is either appendiculate or slightly white-silky on the
margin by the collapsing of the more or less evanescent
veil. Often ring-marked on the stem by the spores
falling on the remnants of the veil. It is a rather small
genus, and the rarer species are not well known. Peck
has described five species, of which P. epimyces is to be
looked for under Stropharia. The spores are opaque,
black, smooth and usually lemon-shaped or elliptical;
they remain aggregated in tiny clusters on the gills as
these mature and so produce the dotted-variegated
appearance of the gills. Later the gills become entirely
gray-black to black.

218. Panaeolus solidipes Pk. (EDIBLE)
N. Y. State Mus. Rep. 23, 1872.

lllustrations: lbid, PI. 4, Fig. 1-5.
Hard, Mushrooms, PI. 41, Fig. 278, p. 343.
White, Conn. State Geol. & Nat. Hist. Surv. Bull.,
No. 3, PI. 27, p. 53.
Plate XLIV of this Report.

PILEUS 4-10 cm. broad, large, firm, at first
hemispherical then broadly convex, obtuse, moist,
glabrous, white when fresh, even, at length rimose-scaly
and yellowish, especially on disk. FLESH rather thick,
white, watery near the gills. GILLS ascending, narrowly
adnate, broad, ventricose, close, white at first, then ashy
to black, variegated by the spores, edge white-
flocculose. STEM long and rather stout, 8-20 cm. long,

5-15 mm. thick, equal, firm, solid, fibrous, glabrous,
white within and without, apex striate and beaded with
drops, straight or curved at base, sometimes twisted.
SPORES broadly elliptical, abruptly narrowed at base,
smooth, 15-18x9-11 micr., black. STERILE CELLS on
edge of gills, broadly lanceolate, 30-35 micr. long,
subobtuse. BASIDIA short-clavate, about 33 x 14 micr.,
4-spored. ODOR and TASTE slight. Edible.

Gregarious or subcaespitose. On manure piles rich in
straw, on dung and on richly manured lawns. Ann Arbor.
May-July. Spasmodic.

This is our largest Panaeolus and an excellent species
for the table. It is probably to be found throughout the
southern part of the State; it has only appeared during a
few seasons but then in abundance. The large size,
white color when fresh, the solid stem and the marked
striations on the upper portion of the stem are its
distinguishing characters. The striations sometimes
extend the whole length of the stem. Its flavor when
cooked is quite agreeable. It is often a noble plant and
our illustration does not do it justice.

219. Panceolus retirugis Fr. (SUSPECTED)
Epicrisis, 1838.

lllustrations: Gillet, Champignons de France, No. 509.
Murrill, Mycologia, Vol. 3, PI. 40, Fig. 7.
Atkinson, Mushrooms, PI. 11, Fig. 45, p. 45, 1900.
Hard, Mushrooms, PI. 40, Fig. 276, p. 340, 1908.
Reddick, Ind. Geol. & Nat. Hist. Resour. Rep. 32,
Fig. 9, p. 1231, 1907.

PILEUS 1-3 cm. broad, rather firm, at first elliptic-oval,
then campanulate-hemispherical, obtuse, glabrous, dark
smoky when young and wet, becoming paler, or in dry
weather grayish, pale clay color or creamy-white,
shining-micaceous when dry, surface usually reticulate-
veined on disk, sometimes even, margin connected with
stem in young stage by a floccose-submembranous,
ring-like veil, veil soon broken and margin markedly
appendiculate in expanded pileus. FLESH rather thin,
equal. GILLS adnate-seceding, broad, ventricose, close,
white then variegate-spotted by the black spores, edge
white-flocculose. STEM 5-16 cm. long, 2-6 mm. thick,
equal, cylindrical, sometimes flexuous, whitish, rufescent
or tinged purplish within and without, darker below,
hollow, often covered with frost-like bloom, sometimes
minutely rimulose, bulbillate. SPORES broadly oval-
elliptical, ventricose, 15-18 x 9-11 micr., smooth, black.
Sterile cells on edge of gills, narrow, subcapitate.

Gregarious or scattered on dung-hills, manured lawns,
fields, road-sides, etc., in woods or in the open.
Throughout the State. May-October. Very common.

The most widely distributed of our species. In favorable
weather it occurs abundantly where stock is pastured. In
dry weather it is smaller and paler. In the woods or in
drizzly weather the stems are large and the colors are
very different. Some disagreement exists as to the size
of the spores, which are variable in dimension but rather
constant in shape. Ricken describes and figures a form
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which is scarcely our plant, and Cooke's figure is not
convincing. It is not poisonous but is rather unattractive
and usually avoided when collecting for the table. The
older name is P. carbonarius. It is possible that this runs
into P. campanulatus Fr. and is often confused with it.

220. Panceolus campanulatus Fr. (SUSPECTED)
Epicrisis, 1836-38.
lllustration: Ricken, Blatterpilze, PI. 69, Fig. 8.

"PILEUS 24 cm. broad, brownish-gray or yellowish-gray,
persistently conic-campanulate, never expanded,
glabrous, often somewhat silky-shining, neither
hygrophanous nor viscid, margin somewhat
appendiculate by the rather persistent veil. FLESH thin,
concolor. GILLS adnate, ventricose-ascending, broad,
close, variegated gray to black by the spores, edge
white-flocculose. STEM 7-10 cm. long, 1-2 mm. thick,
straight, rigid-fragile, equal, reddish-brown, pulverulent-
pruinose, apex striate, black-dotted and beaded with
drops in wet weather. SPORES lemon-shaped, 15-18 x
10-13 micr., smooth, opaque, black."

The description is adopted from Ricken. According to
Godfrin (Bull. Soc. Myc. de France, 19, p. 45) this
species differs from P. retirugis in the structure of the
cuticle. In the latter species the surface cells of the
pileus are four or five layers thick, gradually passing into
the longer, tramal cells below; while in P. campanulatus
there are only one or two rows of abruptly differentiated
cells with large, clavate, erect cystidia-like cells
intermingled. The species has not been uniformly
conceived by different authors and needs further
comparison. It is said to be very common in Europe and
is widely reported in this country. The majority of
authors give the same spore-size as Ricken.

221. Panceolus papillionaceus Fr. (SUSPECTED)
Epicrisis, 1836-38.
lllustration: Ricken, Blatterpilze, PI. 69, Fig. 3.

"PILEUS 2-4 cm. broad, subhemispherical, at length
expanded, never viscid nor hygrophanous, at length
rimose-scaly or areolate, pallid or sordid-whitish to
smoky-gray or brownish-pallid, margin with evanescent,
pallid veil. FLESH slightly thick, white. GILLS broadly
adnate, often very broad, ventricose, close, variegated
gray-blackish from the spores, at length black. STEM 6-
8 cm. long, 2-5 mm. thick, cartilaginous-toughish, rigid,
hollow, somewhat attenuated, whitish, with brownish
base, apex striate and white-pruinose. SPORES lemon-
shaped, 15-18x9-11 micr., smooth, black."

The description is adopted from Ricken. The spores are
somewhat more narrow according to most authors. This
species seems to be infrequent with us. Small forms
occur which may be referred here, in which the pileus is
less than a centimeter broad and the spores are smaller.
The species is not too well known. Its main character
seems to be the whitish stem but no doubt the forms
with such a stem need segregation as shown by some of
my collections.

222. Panceolus sp.

PILEUS 1-2.5 cm. broad, campanulate, obtuse, not
expanded, 1-1.5 cm. high, hygrophanous, bibulous,
smoky gray when moist, livid-buff when dry, glabrous,
dull and subpruinose, at length coarsely crenate-wavy
when dry; veil absent or fugacious. FLESH thickish,
rather firm, concolor (moist), then pallid. GILLS rounded
behind, adnate-seceding, not broadly attached,
ventricose, crowded, gray then variegated black, edge
white-flocculose. STEM 5-7 cm. long, slender, 1-2 mm.
thick, equal, rigid-fragile, flexuous or straight, hollow,
livid smoky-gray, concolor within, pruinose, glabrescent,
base white-mycelioid. SPORES elliptical, ventricose, 9-
10 x 6 micr., smooth, obtusely pointed, black. Sterile
cells on edge of gills, linear, subcapitate, 30-40 x 4-5
micr. ODOR none.

Gregarious. On horse dung and soil, in woods pastured
by horses. Ann Arbor. October.

This is close to P. sphinctrinus Fr. in most of its
characters, but differs in its much smaller spores and in
the lack of a persistent, appendiculate veil. The surface
portion of the pileus has the same structure that is given
by Godfrin (1. c.) for P. sphinctrinus.

AMAUROSPORAE
Psalliota Fr.
(From the Greek, Psallion, a ring or collar.)

Purple-brown-spored. Stem fleshy, separable from the
pileus, provided with a persistent or evanescent annulus.
Gills free, usually pink or pinkish in the young stage.

Fleshy, mostly compact and large mushrooms, growing
on the ground in woods among fallen leaves, etc., or on
lawns, pastures, open ground or cultivated fields. They
correspond to Lepiota of the white-spored group. They
are all edible, the larger ones being among the best
known and most widely used of edible mushrooms.
Several species have been cultivated a long time and
are of considerable commercial importance, especially in
Europe. (See remarks under P. campestris.)

The PILEUS is glabrous, fibrillose or fibrillose-scaly,
either white or whitish or dark colored by the color of the
fibrils on its surface; these fibrils compose a thin layer on
the very young cap, and as the cap expands are broken
up, except at the slow-growing center, into fibrillose
scales. The young cap of these species is therefore
much more uniformly colored than later in the expanded
stage. The surface of the whitish species is often
stained somewhat with yellowish of rufescent hues when
bruised or in age. The size varies; most species may
become quite large, P. subrufescens reaching a size of
20 cm. across the cap; a few are quite small. The
surface is dry, or it may be slightly viscid as in P.
cretacella. The GILLS are free, as in Lepiota. When the
button is quite small it is white, but in some species, e. g.
P. campestris, becomes pink quickly. This character has
been used to separate the species, but is a difficult point
for beginners to determine. As the spores begin to take

Publication 26, Biological Series 5 -- Preface-Hypholoma — Page 95 of 110



on color, the purplish-brown hues appear and when old,
most gills appear blackish-brown because of the dense
layer of spores. The STEM is either almost
undifferentiated within and is then solid, or has a distinct
pith which soon disappears and leaves it hollow, often in
the form of a narrow tubule. It is fleshy and when fresh
has no cartilaginous cortex; it is, however, of different
texture from that of the pileus and easily separates from
it.

The VEIL is single or double. When double the
substance of the under layer is similar to that of the
pileus and the base of the stem and is probably a part of
a universal cuticle. Sometimes it is very voluminous and
forms a large pendulous annulus, as in P. placomyces
and P. subrufescens. Usually it is quite thick and
persistent. The lower layer breaks off soonest, ceases
expansion and cracks into radial patches which remain
on the under side of the annulus; sometimes, as in P.
abruptibulba, it is very evanescent.

The genus may be divided into two sections based on
the structure of the veil. The Friesian grouping is entirely
artificial, and the difference in the color of the young gills,
used by some as a basis for grouping, seems too
variable a criterion for the purpose.

Key to the Species

{A)  Flants large; pllews normally mnch more than 4 ome broad.  (Ses
I rompestris.)
(o} Growing In foreats, thickels, groves, oo
{h1  Pilewmz white, mot Gbrlllese-acaly, wswally glabrouas.
(e} Flleus tnrning yellowish on disk when rubbed; stem with
small, phrupt bulh, 226 P, abreptiseibn Ph,
{oo)  Pllews firm, chalky-white, not stained yellow; without shrapt
bulh. 223 P crefocelle Atk
{hhy  Plleus with fibrils or fibrillces acales on the aarfoce.
{z]l Flesh tuming pink to hlomd-red whera broken; fibrils bhrown-
isheprny. 231, P, harmorrkodarie Fr.
(el Flesh not or searcely changing color.
() Amnpulue slugle, pol coverad on under side with foccoss
patehes) fitrila brown., 2300 ™ silealico Fr
(dd}  Annomlnz dounble, az zhown by the patches on ander surfacs.
ie] Disk of pllews blockish, fibrils brown; odor not mocked.
237. P, plicompees PR
{ea) IMsk reddish-brown, fihrils tawny; ador of almonde; large.
a2k, P, subrufoscoes Pl
fnal  Growing in fields, open places, cultivated grounds or lawnos, not
sely.
() Annulue ae & broad band with spreading edges; gllla very nar-
row a5 compRred to the thick flesh; in eities. 224, P, rodmosd
Pl
(B Annulis differeit
e}  Fileus large, surface stained yellowlsh on disk when brulsed;
annalns double, 226, P arvensis Fr.o
{ed  Pllous medivm, surface unchonged ; annelus laceraled, simple;
gills bright pink. 220, P. compesfrie Fr.

(AA)] Pilenz 1-5 cm. broad
(&) Flesh of sterm soon blacd-red; in hot-hewses. 235 /& ecbinato Fr.
inal  Flesh whitlsh, nat furning red.
(b} Fibrils of plleus grayish-brown or brown; gills al first gray.
232 P, micromegeihe PH
(bk)  MNoL markedly fibrillose.
[c} Plleus creamy-white, with yellowish stains. 233, P :‘l:-m-'l.l._?rl. Fr,
{eel  Plleus with pinkish te reddish-brown hues, slightly fibrillose.
. P diminadive Pl
Section I. Bivelares. Annulus double, with thick

flocculose patches on under side.
223. Psalliota cretacella Atk. (EDIBLE)
Jour. of Mycology, Vol. 8, 1902.

PILEUS 4-7 cm. broad, convex to expanded, thin,
glabrous, white, sometimes inclined to be slightly viscid
in wet weather, even. FLESH white, sometimes with a
tinge of pink. GILLS free, crowded, narrow, 34 mm.
broad, narrowed behind, white at first, then slowly pink,

later dark grayish-brown, not becoming blackish. STEM
5-8 cm. long, 6-10 mm. thick, tapering from the enlarged
base, white, glabrous above the annulus, chalky-white
below and covered with minute, white, powdery scales
often arranged in irregular concentric rings below, solid,
but center less dense. ANNULUS double, persistent,
white, smooth above, the lower surface with very fine
floccose scales similar to those on the stem from which
the annulus was separated. SPORES 4-5x3 micr.
ODOR and TASTE of almonds as in P. arvensis.

Gregarious or subcaespitose. On the leaf-mold, debris,
etc., in coniferous regions. Marquette, Bay View.
August-September. Infrequent.

The description is adapted from that of Atkinson. P.
cretacella is closely related to P. cretaceus Fr. which
differs, according to Fries' description, in the hollow
stem, the blackish-fuscous gills when mature and in that
the pileus becomes at length scaly. Our plants have a
glabrous chalky-white pileus and solid stem. Ricken
gives spores of P. cretaceus as 8-9 x 5-6 micr.

224. Psalliota rodmani Pk. (EDIBLE)
N. Y. State Mus. Rep. 36, 1884.

lllustrations: Peck, N. Y. Mus. Rep. 48, PI. 9, Fig. 1-6,
1896.
Marshall, The Mushroom Book, PI. 25, op. p. 76,
1905.
Atkinson, Mushrooms, Fig. 17, p. 19, 1900.
Hard, Mushrooms, Fig. 250, p. 309, 1908.
Plate XLV of this Report.

PILEUS 4-10 cm. broad, (more often medium size), at
first depressed-hemispherical to broadly convex, at
length subexpanded to plane, firm, dry, glabrous,
subsilky, white or whitish, cream color to subochraceous
in age, the margin at first incurved and surpassing the
gills. FLESH thick, compact, white, not changed by
bruising. GILLS free but nearly or quite reaching the
stem, abruptly rounded behind, narrow, width about one-
third the thickness of pileus, crowded, at first dull pink,
then purplish-brown, finally blackish-brown, edge entire.
STEM short, 2-5 cm. long, 1-2.5 cm. thick, stout, equal,
solid, glabrous below, apex slightly scurfy, white within
and without, provided at the middle or below with a
band-like, double, white ANNULUS, with somewhat
spreading edges, sometimes narrow and merely
grooved, or somewhat lacerated. SPORES minute, 5-
6.5 x 4-4.5 micr., broadly elliptical or broadly oval,
smooth, purplish-brown, blackish-brown in mass.
BASIDIA 30-36 x 8 micr., 4-spored. ODOR and TASTE
agreeable.

Solitary on the ground especially along city pavements,
or caespitose on lawns or grassy places. Throughout
the State. Ann Arbor, Detroit, Holland, Houghton, etc.
May-October. Not infrequent.

A well-marked species, whose margined, band-like
annulus, narrow gills, solid stem and squatty habit
characterize it sufficiently. The young gills are white for
a much longer time than in P. campestris. The pileus
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may become yellowish-tinged but the flesh is not
changed by bruising except that it becomes slightly
rufescent in the stem. Peck says the annulus is rather
thick at times; in our specimens it was thin and almost
membranous. Sometimes it occurs on lawns in dense,
caespitose clusters of 50 to 100 individuals; such a
growth was observed in Ann Arbor by myself, and the
same condition has been reported to me by Dr. L. L.
Hubbard at Houghton. It apparently prefers city
conditions, as it is almost exclusively found there. It is
edible and much prized by those acquainted with it.

225. Psalliota arvensis Fr. (EDIBLE)
Epicrisis, 1836.

lllustrations: Fries, Sverig. atl. o gift. Swamp, PI. 4.
Cooke, ., PI. 523.
Gillet, Champignons de France, No. 571 (as

Pratella).

Berkeley, Outlines, PI. 10, Fig. 4.
Michael, Fuhrer f. Pilzfreunde, Vol. I, No. 61.
Ricken, Blatterpilze, PI. 62, Fig. 2.
Hard, Mushrooms, PI. 34 and Fig. 252, p. 312.
Swanton, Fungi, etc., PI. 38, Fig. 13, op. p. 114.
Peck, N. Y. State Mus. Rep. 48, PI. 8.
Plate XLVI of this Report.

PILEUS 5-20 cm. broad, large, subhemispherical at first,
then convex-expanded, disk plane, firm, even, glabrous,
almost shining, or with appressed, small, fibrillose
scales, dry, white or tinged yellowish-ochraceous on
disk, especially when rubbed, sometimes rimose-
areolate. FLESH thick, white, at length yellowish-tinged.
GILLS free, crowded, rather broad, at first whitish then
slowly grayish-pink, finally blackish-brown, edge entire.
STEM 5-20 cm. long, 10-30 mm. thick, stout, white,
yellowish-stained where bruised, silky-shining above the
annulus, stuffed by a loose pith, then hollow, equal-
cylindrical above the abrupt, small and short bulb,
glabrous; ANNULUS thick, rather large, double, the
lower layer radially cracked into rather large ochraceous-
tinged patches. SPORES 6-7 x 4-4.5 micr., elliptical,
smooth, purplish-brown, blackish-brown in mass. ODOR
of anise or of benzaldehyde.

On the ground, cultivated fields, pastures, on grassy
mounds in woods, in the north on lawns; scattered-
gregarious or solitary. Throughout the State, more
frequent in the Northern Peninsula. July-October.
Infrequent in the south part of State.

The "field mushroom" or "ploughed land mushroom" is
not limited to cultivated fields. It was found in several
cities along Lake Superior on lawns. It is much prized by
the inhabitants for the table. Itis larger than P.
campestris, and can be distinguished by the tendency of
the center of the cap and base of stem to turn yellowish-
ochraceous when rubbed or bruised. The gills, although
pink for a brief time at one stage, are white much longer
than in the other species. Also there is often a slight but
distinct odor of oil of bitter almonds when the flesh is
crushed. Itis curious to note the various spore-
measurements given by authors. Ours agree practically

with the size given by Bresadola, Ricken and Massee.
On the other hand, Karsten, W. Smith, Schroeter,
Saccardo and Peck give them 9 (or 11) x6 micr. and as
one suspects from other remarks about the plant, some
other species is probably at times mistaken for it.
Ricken, whose figure is numbered, through an error, for
that of P. cretaceus, emphasizes the point that in his
plants the flesh of the stem becomes blackish in age.
This has not been observed in our region and the dried
specimens do not show it its edibility is not to be
guestioned.

226. Psalliota abruptibulba Pk. (EDIBLE)
N. Y. State Mus. Bull. 94, 1905 (as Agaricus).
N. Y. State Mus. Mem. 4, 1900 (as Agaricus abruptus).

lllustrations: Ibid, PI. 59, Fig. 8-14, 1900.
Hard, Mushrooms, Fig. 254, p. 313, 1908.
Atkinson, Mushrooms, Fig. 19-20, 1900 (as P.
silvicola).
Marshall, Mushrooms, PI. 26, op. p. 77, 1905.
Plate XLVII of this Report.

PILEUS 7-15 cm. broad, convex then expanded-plane,
brittle, dry, glabrous or covered with white, appressed
silky fibrils, sometimes obscurely appressed-scaly, white
or creamy-white, often with dingy yellowish stains on
disk, silky-shining. FLESH moderately thick, turning
yellowish when bruised, especially under the cuticle.
GILLS free, remote, crowded, narrow, soon pink, then
dark brown, edge entire. STEM 8-15 cm. long, 8-15
mm. thick, cylindrical or tapering upward from a small,
subabrupt bulb, relatively slender at times, creamy-
white, yellowish when bruised, stuffed. then hollow,
subglabrous. ANNULUS broad, double, smooth above,
cracking below into thick, sometimes evanescent,
yellowish patches. SPORES 5-6 x 3-4 micr., elliptical,
smooth, purple-brown. ODOR and TASTE agreeable.

Scattered or subcaespitose on the ground among fallen
leaves in frondose or mixed woods. Throughout the
State. July-October. Fairly common.

The species is known by its habitat in woods, its flat cap
at maturity which is shining-whitish, the rather slender,
abruptly-bulbous stem and the tendency for the flesh of
the cap and stem to become yellowish where bruised. It
differs from P. arvensis in its very different stature; from
P. placomyces in the absence of any brownish or rufous
fibrils on the cap, and from P. sylvaticus Fr. by its
bulbous stem. Peck first referred it to P. arvensis as a
variety, later he called it Agaricus abruptus; but as this
name was preempted it was changed to abruptibulba.
Sometimes the veil appears to be single, but this is
merely accidental. Mcllvaine says "it has a strong, spicy,
mushroom odor and taste and makes a highly flavored
dish. Itis delicious with meats; the very best mushroom
for catsup." Since it occurs in the woods, it must be
carefully distinguished from the deadly, white Amanitas.
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227. Psalliota placomyces Pk. (EDIBLE)
N. Y. State Mus. Rep. 29, 1878.

lllustrations: N. Y. State Mus. Rep. 48, PI. 9, Fig. 7-12.
Atkinson, Mushrooms, Fig. 21-23, pp. 23-24, 1900.
Hard, Mushrooms, Fig. 255, 257, pp. 314-316,

1908.
Clements, Minn. Mushrooms, Fig. 42, p. 74, 1910.

PILEUS 5-12 cm. broad, at first broadly ovate, convex-
expanded, finally quite plane, sometimes subumbonate,
not striate, squamulose, whitish, except where dotted
with the brown scales which are more dense toward the
center, forming a blackish-brown disk, in age the surface
may be entirely brown. FLESH white or tinged yellowish
under cuticle, rather thin except disk. GILLS free,
crowded, thin, white at first, soon pink then blackish-
brown, edge entire. STEM rather long, 7-12 cm. long,
tapering upward or clavate-bulbous, 4-8 mm. thick,
stuffed then hollow, whitish, the bulb sometimes
yellowish-stained, glabrous. ANNULUS large, superior,
double, the under layer cracking radially and leaving
patches, finally darkened by the spores. SPORES 5-6 x
3.5-4 micr. (rarely few longer), elliptical-oval, nucleate,
smooth, purplish-brown, blackish-brown in mass. ODOR
not marked.

Solitary or scattered, sometimes a few caespitose, on
the ground in frondose, hemlock or mixed woods, rarely
on lawns. Ann Arbor, Lansing, New Richmond, probably
throughout the State. July-September. Infrequent,
during some seasons rare.

A beautiful plant when one comes across it at its best,
with its artistically decorated cap and symmetrical
stature. It differs clearly from all others. It is edible
although the flesh is thinner than in the preceding
species. It is known by the minute brown scales on the
flattened cap, the clavate-bulbous stem and the large,
flabby annulus. During some seasons, it seems to be
absent even under favorable weather conditions.

228. Psalliota subrufescens Pk. (EDIBLE)
N. Y. State Mus. Rep. 46, 1893.

lllustrations: N. Y. State Mus. Rep. 48, PI. 7, 1896.
Plates XLVIII, XLIX, L, of this Report.

PILEUS 8-18 cm. broad, large, at first hemispherical
then convex, finally plane, becoming wavy and split on
the margin, silky-fibrillose at first, the fibrillose surface
soon breaking up to form very numerous, appressed,
pale tawny fibrillose scales, disk reddish-brown and not
scaly, sometimes rimose, not striate. FLESH white,
unchangeable, rather thin, soft, fragile at maturity.
GILLS free, not very remote, narrow, crowded, at first
white, then pinkish, finally blackish-brown, edge at first
minutely white-fimbriate. STEM 7-15 cm. long, tapering
upward, 1-1.5 cm. thick at apex, twice as thick below,
white and almost glabrous above the annulus, floccose-
fibrillose to subscaly toward base, stuffed by soft white
pith then hollow, the bulb varying clavate to more or less
abrupt. ANNULUS very voluminous, reflexed, double,

rather distant from the apex of the stem, smooth and
white above, with soft, floccose, pale tawny scales
below, becoming dark from spores. SPORES 6-7.5 x 4-
5 micr., elliptical, smooth, dark purple brown, blackish-
brown in mass. STERILE CELLS on edge of gills
numerous, sub cylindrical, very narrow, hyaline. ODOR
when crushed, strong of almonds. TASTE of green nuts.

Caespitose, on masses of decaying fallen leaves in
frondose woods and in richly manured hot-house beds.
(It is also cultivated for the market.)

Ann Arbor, Detroit. August-October. Rather rare.

Our largest Psalliota, probably at times surpassing the
size given above. The original description was made by
Peck from old material, and later (48th Rep.) he points
out that the cap is coated with fibrils which at length give
it the scaly character. Peck's description of this species
is, therefore, misleading, and probably his specimens did
not show the full development of the scales shown in our
photographs. Some of our specimens were sent to Dr.
Peck who pronounced them P. subrufescens Pk. None
of our other Psalliotas could be easily confused with P.
subrufescens when it appears in the woods. Of the
European species, P. augusta Fr. and P. perrara Bres.
approach it in size. These are at once distinct,
according to Ricken's descriptions, by their paler caps
and larger spores. The spores of P. augusta are 12-14 x
6-7 micr., per Ricken; of P. perrara, 8-10 x 5 micr., per
Bresadola. P. silvatica Fr. differs in the smaller size, the
simple annulus and differently colored pileus. P.
subrufescens sometimes appears in hot-house beds and
has been reduced to cultivation, where its characters
seem to be somewhat changed, so that Peck has made
a lengthy comparison between it and P. campestris, to
which the wild form has no close resemblance.

Section Il. Univelares. Annulus simple, not with thick
floccose-patches on under side.

229. Psalliota campestris Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: (Selected, very numerous.)

Fries, Sverig. &tl. o. gift. Swamp., PI. 5.

Cooke, lll., PI. 526.

Gillet, Champignons de France, No. 573 (As
Pratella).

Michael, Fuhrer f. Pilzfreunde, Vol. I, No, 60.

Bresadola, I. Fung. mang. e. velenos, PI. 53.

Marshall, The Mushroom Book, PI. 23, op. 74 and
Pl. 24, op. 75, 1905.

Gibson, Our Edible Toadstools and Mushrooms, PlI.
5, p. 83 and PI. 6, p. 89.

Murrill, Mycologia, Vol. I, PI. 3, Fig. 1.

Hard, Mushrooms, Fig. 248 and 249, p. 307, 1908.

Atkinson, Mushrooms, Figs. 1-8, pp. 2-8, 1900.

Atkinson, Bot. Gaz., Vol. 43, p. 264 et. al., PI. 7, 8,
9, 10, 11 and 12 (showing all stages of
development).

PILEUS 4-7 cm. broad (occasionally larger, especially
when cultivated), at first flattened hemispherical then
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convex-expanded or nearly plane, firm, even, glabrous
or at length minutely floccose-silky or delicately fibrillose-
scaly, dry, white (scaly forms are brownish, etc.), the
margin extending beyond gills, edge often fringed when
fresh by the tearing of the partial veil. FLESH thick,
white, not changing when bruised. GILLS free but not
remote, rounded behind, ventricose, not broad, close,
almost from the very first delicate pink, then deep flesh
color, finally purplish-brown to blackish, edge even.
STEM 5-7 cm. long, thick, usually subequal or tapering
downward, rarely subbulbous, solid-stuffed, usually
rather short and firm, white or whitish, glabrous.
ANNULUS above and near the middle, edge lacerate,
often evanescent in age, derived from the thin, simple,
white, partial veil. SPORES elliptical, 7-9 x 4.5-5.5 micr.,
purple-brown, blackish-brown in mass, smooth. ODOR
and TASTE agreeable.

On the ground in lawns, gardens, golf-links, roadsides,
especially in sheep-pastures, sometimes in cultivated
fields.

Throughout the State. Less frequent in spring, usually in
July-October. Uncommon except locally during some
seasons, rare at other times.

This is the well-known "pink-gilled" or "edible"
mushroom, by many people in this country considered in
addition to the "sponge mushroom," Morchella
esculenta, as the only mushroom safe to eat; all others
are dubbed "toadstools." Some persons, however, know
and eat a larger number of kinds; again, all others are
"toadstools" to them. The word toadstool, therefore,
means nothing definite; it only expresses the ignorance
of people concerning those fungi of which they are
afraid. The two words refer to the same group of plants
and can be used interchangeably.

In the young or "button" stage the gills are soon tinged
pink, and as it is possible to mistake the button of the
deadly, white Amanita verna for it at this stage, every
button should be broken open while collecting. By the
time the veil breaks the pink color of the gills is quite
marked. All who use this mushroom, should read
carefully the remarks under Amanita.

This mushroom has been eaten from time immemorial,
and its artificial cultivation carried on extensively for
centuries. In and around large cities, large
establishments exist to raise it for the market, selling it
for 75¢ to 90c a pound in this country. "The annual
product of the Chicago mushroom beds is said to be
from sixty to seventy-five tons.” (Nat. Hist. Surv. of
Chicago Acad. Sci. Bull. VII, part 1, p. 90.) Special
underground mushroom houses, caves, abandoned
mines, cellars, etc., have been adopted for the
cultivation of this mushroom. Duggar states that in 1901
the total product of the mushroom industry in the
environs of Paris, France, was 5,000 tons or 10,000,000
pounds. This shows the extent to which Europeans eat
mushrooms as compared with our American
consumption. About the same ratio exists in the use of
the many different edible wild species. In this country

we have hardly begun to realize the immense amount of
palatable food that goes to waste in our fields and
woods.

Numerous varieties of P. campestris have been
described. With us the white variety is the common
form, although an occasional patch of the variety with
brownish and more fibrillose caps may be found. The
caps are apparently not as large as in more moist
climates, although occasionally one finds large plants in
cultivated fields. Var. villaticus Fr. has been raised to
specific rank by Bresadola; the pileus of this species is
large and scaly and the stem is scaly and coated or
subvolvate by the inferior veil. | have not seen it. No
discussion is given here of the cultivated varieties.
Those interested in their cultivation should read
Duggar's "The Principles of Mushroom Growing, etc.”
Bull. No. 85, Bureau of Plant Ind., U. S. Dept. Agr., or
the chapter in Atkinson's Mushrooms, last edition.

230. Psalliota silvatica Fr. (EDIBLE)
Epicrisis, 1836.

lllustrations: Bresadola, Fung. Trid., Vol. I, PI. 90.
Cooke, lll., Pl. 530 (=P. perrara per Bres.)
Michael, Fuhrer f. Pilzfreunde, Vol. Il, No. 68.

"PILEUS 8-11 cm. broad, campanulate then expanded,
at first cinereous then yellowish-whitish, with a rufous-
fuscous center, covered by brown scales. FLESH rather
thick except margin. GILLS free, remote, crowded, white
at first, then rosy-flesh color, at length reddish-cinnamon.
STEM 6-9 cm. long, 1-1.5 cm. thick, hollow, whitish,
glabrous, or subfibrillose, equal or with a bulbous base,
bulb sometimes marginate, white within when broken,
yellowish at apex, slightly rose-red on sides. ANNULUS
simple, ample, distant, superior, white, substriate,
flocculose. SPORES 6-7 x 3.5-4 micr., elliptical,
incarnate-fulvous. BASIDIA clavate, 25 x 6-7 micr.
ODOR and TASTE agreeable."

Reported by Longyear. In woods.

The description is adopted from Bresadola. The
descriptions in our mushroom books are scarcely
satisfactory. The figures of Cooke and Gillet are said to
depart from the characteristics of the plant. It seems to
be rare, and | have never collected it. The gray color of
the young plant and the truly brown color of the scales,
the hollow stem and spores ought to make it
recognizable. Ricken emphasizes the change of gills
and flesh to blood-red when bruised and considers P.
haemorrhoidaria as an autumnal form. This complicates
matters, especially in the absence of specimens of our
own.
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231. Psalliota heemorrhodaria Fr. (EDIBLE)
Hymen. Europ., 1885.

lllustrations: Cooke, lll., PI. 531.
Gillet, Champignons de France, No. 577 (as
Pratella).
N. Y. State Mus. Rep. 54, PI. 75, 1901.

PILEUS 5-10 cm. broad, at first subglobose to subovate
then campanulate-expanded, nearly plane, covered by
rather dense, fibrillose, brownish-gray, appressed
scales, sometimes glabrous toward margin and paler,
margin subpersistently incurved. FLESH white, turning
pink to blood-red when broken, thick on disk, thin on
margin. GILLS free, moderately broad, crowded, white
at first, then rosy-flesh-color, finally dark brown. STEM
5-10 cm. long, 8-15 mm. thick, subequal, rarely bulbous,
stuffed then hollow, floccose-fibrillose, glabrescent, white
or pallid, darker in age. ANNULUS large, pendulous,
persistent, superior, simple, white, at length colored by
spores. SPORES 6-7 x 4 micr., elliptical, purplish-
brown, smooth. STERILE CELLS on edge of gills,
clavate, enlarged-rounded above. ODOR and TASTE
agreeable.

Caespitose or scattered, on the ground or about the
base of trees in low places in mixed woods, usually near
birch and maple trees. Marquette, New Richmond.
August-October. Infrequent in the coniferous regions of
the State.

Easily known by the change of the flesh to red, which
color fresh plants immediately show when broken. This
character is said to be found also in the seashore
mushroom, P. halophila Pk. which has a solid stem and
has not been found inland. Peck says its flavor when
cooked is similar to P. campestris, and gives to the milk
in which it is stewed a brownish color. Ricken considers
it a mere form of P. silvatica, but describes the latter
differently from most authors. It is certainly distinct.

232. Psalliota micromegetha Pk. (EDIBLE)
N, Y. State Mus. Rep. 54, 1901. (As Agaricus pusillus).

lllustration: N. Y. State Mus. Bull. 116, PI. 107, Fig. 1-6,
1907.

"PILEUS 2-7 cm. broad, fragile, convex becoming plane,
sometimes subdepressed in center, dry, silky-fibrillose or
fibrillose-scaly, grayish-brown or brown in center, often
with yellowish or ferruginous stains. FLESH white or
whitish, not changing color where wounded. GILLS free,
close, grayish at first, soon pinkish, finally brown. STEM
2-5 cm. long, 6-10 mm. thick, equal or slightly tapering
upward, sometimes bulbous, stuffed or hollow, slightly
fibril-lose, white. ANNULUS slight, often evanescent.
SPORES broadly elliptic or subglobose, 5x4 micr.
Edible."

Solitary or caespitose, on grassy ground, in sandy or
clay soil. September-November. Detroit.

The description is adapted from the revised one in N. Y.
State Bull. 116, p. 44, 1907. The original description

was made largely from smaller plants sent to Peck from
Detroit by Dr. R. H. Stevens, and named Agaricus
pusillus; later the name was changed to that given
above, meaning small to large in size. | have not seen it.

233. Psalliota comtula Fr. (EDIBLE)
Epicrisis, 1836.

lllustrations: Fries, Icones, PI. 130.
Cooke, lll., PI. 533.
Ricken, Blatterpilze, PI. 62, Fig. 1 (as P.
rusiophylla).
Atkinson, Mushrooms, Fig. 24, p. 25, 1900.

PILEUS 2-4.5 cm. broad, convex-subexpanded,
subumbonate or umbo obsolete, silky, creamy-white to
grayish-white, tinged with yellowish hues on disk,
sometimes rufous-tinged. FLESH whitish, becoming
ochraceous under cuticle, thickish on disk. GILLS free,
broader in front, narrowed behind, up to 5-6 mm. broad,
dingy incarnate, at length smoky-umber. STEM 3-5 cm.
long, 2.5-5 mm, thick, subequal, hollow, innately silky,
pallid or slightly yellowish-stained. ANNULUS median,
membranaceous, thin, whitish, often subevanescent.
SPORES 5-6 x 3-3.5 micr., elliptical, smooth, dark
purple-brown. BASIDIA 20 x 6 micr. STERILE CELLS
on edge of gills inflated-clavate. ODOR not marked.

On the ground among fallen leaves in pine and beech
woods. New Richmond. September. Infrequent.

The description shows a slight variation from that of
other authors. Atkinson gives the spore measurements
3-4 x 2-3 micr. Ricken considers Fries' plant as identical
with P. rusiophylla Lasch, and also gives small spores
and basidia. Except for the pale color of the cap, our
plants could be referred to Ricken's P. sagata Fr. The
species needs further study.

234. Psalliota diminutiva Pk. (EDIBLE)
N. Y. State Mus. Rep. 26, 1874.

lllustrations: N. Y. State Mus. Rep. 54, PI. 74, Fig. 1-8,
1901.
Plate L of this report.

PILEUS 2-5 cm. broad, fragile, convex then plane,
sometimes subdepressed, silky-fibrillose, the fibrils
forming delicate, pinkish-drab to reddish-brown scales
toward center and on disk, paler and denuded on
margin, white or tinged gray under fibrils, not striate.
FLESH thin, whitish. GILLS free, not remote, thin, close,
moderately broad, ventricose, edge entire. STEM 3-5
cm. long (rarely longer), 2-5 mm. thick, equal or tapering
upwards, stuffed by delicate white pith then hollow,
glabrous, innately silky, even, whitish, sometimes
subbulbous at base. ANNULUS delicate, thin, rather
persistent, narrow, whitish. STERILE CELLS on edge
none. BASIDIA 27 x 5-6 micr., 4-spored. ODOR and
TASTE none.

Solitary or gregarious on mossy ground, or among leaf-
mould in low moist frondose or mixed woods.
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Throughout the State. August-September (rarely in
spring). Frequent.

This dainty little Psalliota is known by its delicate pinkish
or reddish fibrils on the cap, the entire gills and
persistent annulus. It is not supposed to possess, like
the preceding, the yellowish stains on cap and base of
stem, but specimens are found which have this
character which do not seem to belong elsewhere. As
they are rather scattered in occurrence no sufficient
study has been made of these forms. It may be that
several little species run into each other. Peck says they
are very palatable when fried in butter, but their small
size does not attract the collector who is looking for a
meal.

235. Psalliota echinata Fr.
Syst. Myc., 1821.

lllustrations: Patouillard, Tab. Analyt., No. 155 (as
Pholiota).
Cooke, lIl., PI. 395 (as Inocybe).
Ricken, Blatterpilze, PI. 31, Fig. 6 (as Inocybe).
Montague, in Ann. Sci. Nat. 1836, PI. 10, Fig. 3 (as
Agaricus oxyosmus).

PILEUS 1-8 cm. broad, obtusely campanulate then
expanded, margin at first incurved and somewhat
appendiculate, then recurved, densely covered with
smoky-brown, minute-floccose, wart-like or pointed
scales, not striate, sometimes rimose in age. FLESH
whitish at first, then reddish, thin. GILLS free, thin,
narrow, crowded, bright pink to old rose-color, finally
dark purplish-red. STEM 2-3 cm. long, 1-3 mm. thick,
equal, stuffed with loose white fibrils then tubular,
elsewhere soon blood-red within, surface floccosely-
pulverulent with a smoky bloom below the annulus, often
mycelioid-swollen at base. VEIL floccose-
submembranaceus, easily lacerated, concolor, forming
an imperfect ANNULUS. Spores minute, elliptical, 4-5 x
2-2.5 micr., smooth, with a tinge of purple-brown under
microscope, many immature and hyaline, cinnabar-
purple brown in mass. CYSTIDIA none. Trama of gills
composed of large cells, about 20 micr. in diameter.
ODOR and TASTE slight, not of cucumber, even after
crushing.

Subcaespitose or gregarious, in a green-house of the
Michigan Agricultural College, East Lansing.
September. Rare.

As shown by the references, this plant has been placed
in three different genera. It is therefore difficult of
identification, the more so because of its rarity. It seems
that the spores mature slowly, or perhaps in some
regions or under hot-house conditions do not take on a
purplish tinge. Under the microscope some of the
spores-of our specimens showed the usual delicate tint
in the exospore which is characteristic of many of this
group. Fries (in Hymen. Europ.) says he never saw
them rosy. Patouillard says they are hyaline under the
microscope but that on a white background they appear
tawny (“fauve”). Ricken applies the word "erdfarbig.” All

the illustrations picture our plant well, which, to quote
Berkeley, "is a most curious species.” In Europe it
occurs in hot-houses almost exclusively.

Stropharia Fr.

(From the Greek, strophos, a sword-belt, referring to the
annulus.)

Purple-brown-spored. Stem fleshy, confluent with the
pileus; annulus membranous or fibrillose-floccose. Gills
attached. SPORES purple-brown or violet. Pileus
usually viscid.

Putrescent, terrestrial or coprinophilous, of medium size,
in fields, barnyards, dung hills or forest. They
correspond to Armillaria of the white-spored, and
Pholiota of the ochre-brown-spored groups in the adnate
gills and annulate stem; differing from Hypholoma in that
the veil collapses on the stem to form an annulus,
instead of remaining as a fringe on the margin of the
pileus.

It would be preferable, in my judgment, to limit the genus
to those species with a viscid pellicle; but with the data
at hand it seems best to defer this arrangement. Ricken
divides the genus by the size of the spores, but this
method neglects other more important morphological
characters. On the other hand, some species could be
better located in the genus Hypholoma as is done by
Ricken for S. caput-medusae Fr., S. scobinaceum Fr.
and S. battarae Fr. There are then two sections:
Viscipelles and Spintrigeri.

Key to the Species

fad  Pllens with blulsh-green or olive shades, vilschd,

I;hl Stem 47 mm. ithick, greemishthlue; pllens thick, gresm; on
debriz in wonds, 236, 5. oereginosn Fr.,
{bh)  Btem 1,6-2 mm, thick, long and slender; pileos thin, olvaceaas-

gray; on dung and mud. (See 2G5, Psifocybo dufe Fr)
ijan) Pileus wilhoul gresm or olive,
(b} Stem ventricose-radicating; plleus umber to  towny-alutaceus,
vigeid, 247, B, venfricosn Mpss.
[bh1  Htem wot radicnting,
{¢) Parasltic on Coprings, whitish. 244, 8. epimpees (P Atk
{eed  Not parasitie; piless viscid or subviscid,
{d} Growing on Jdung.
(&} Pileus cltron-yallow, 25 om. browd; common.
(f} Fiegus persistently hemispherical. 242, & semiglolalc
Fr.

(1) Pileus convexsubexpanded. 2410 B glercoraric Fr.
{ee)  Pileus ochraceogs-brown, 1-2.5 ¢m. brogd, conic-campangs
late, 243, & ambonsicsoens Pk
{41 Mot on dung.
(o) Pilegs 10 cm. broad, cihnamon-leal, viseld, stem squar-
rase-gealy. 238, 8. depilafe Fr.
(&) Pileus I-4 em, broad,
{fy Gills strongly violet-purplish; pilews ochraceous-pallid,
2. 8. coroniile Bres.
(f) €Hlls sirongly gray-tinged; pllews  white to baff
I3, E. ofbodiilens Fr.
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Section I. Viscipelles. Pileus provided with a distinct
gelatinous pellicle, hence viscid; glabrous or scaly.

*Growing on the ground or on debris.
236. Stropharia aeruginosa Fr. (SUSPECTED)
Syst. Myc., 1821.

lllustrations: Cooke, Ill., PI. 551.
Gillet, Champignons de France, No. 650.
Ricken, Blatterpilze, PI. 63, Fig. 4.
Pattouillard, Tab. Analyt., No, 231.
Swanton, Fungi, PI. 38, Fig. 7-9.
Harper, Wis. Acad. Sci. Trans., Vol. 17, pt. Il, Pl. 64,
1913.

PILEUS 2-5 cm. broad (often rather small in our climate).
Campanulate-convex, at length plane, subumbonate,
covered with verdigris-green, thick gluten, hence viscid,
sometimes dotted with scattered, white scales,
especially on margin, at length fading to yellowish,
pellicle separable. FLESH pallid, or tinged blue, rather
soft, thickish. GILLS broadly adnate, sometimes
emarginate-sinuate, rather broad, close, whitish at first,
soon drab-gray or reddish-gray, finally purplish-
chocolate-brown, edge white and minutely flocculose.
STEM 5-7 cm. long, 4-7 mm. thick, equal, hollow, soft,
greenish-blue, viscid, at first scaly or fibrillose below the
annulus. ANNULUS distant from apex, narrow,
submembranous, here and there floccose,
subevanescent. SPORES pale, smooth, 7-8 x 4-5 micr.,
oval-elliptical. STERILE CELLS on edge of gills, clavate,
lanceolate.

On debris in hemlock woods, and occasionally in
frondose woods. Houghton, New Richmond, Detroit.
August-October. Infrequent.

Although this is a brightly colored and striking plant, we
have come across it infrequently, but in Europe it is said
to be very common in forest, field and garden. The gills
sometimes run down the apex of the stem in lines. The
annulus is sometimes lacking. Our plants are well
shown by the figures of European authors, and seem to
agree perfectly. Itis said to be poisonous. It is probably
more common northward.

237. Stropharia ventricosa Massee
British Fungus Flora, Vol. |, p. 400, 1892.

lllustration: Cooke, lll., PI. 1188 (as S. merdaria var.
major).

PILEUS 3-5 cm. broad, parabolic then convex-
expanded, margin for long time decurved, very viscid,
somewhat uneven when young, glabrescent and shining
pale umber at first, then tawny-alutaceus. FLESH white,
thick on disk, abruptly thin on margin. GILLS adnate, at
length decurrent by tooth, close, rather narrow, pallid at
first, then mouse-gray with purplish tinge, finally purplish-
brown. STEM 8-12 cm. or more long, ventricose-
radicating, up to 15 mm. thick at broadest part, thinner
above, rooting-attenuate at base, sometimes subequal,
white at first, becoming dingy yellowish, dry, covered up

to the annulus by squarrose scales, markedly striate
above, stuffed, whitish within. ANNULUS persistent,
white, large, striate above. SPORES 9-12 x 5-6 micr.,
elliptical, smooth, with a purple tinge under the
microscope, brown in mass. CYSTIDIA oval or short
ventricose, obtuse at apex, about 45 x 24 micr., hyaline.

Caespitose on very decayed debris about stumps and
roots in forest, of hemlock, maple, etc. Bay View.
September. Rare.

This has very much the stature of Cooke's figure of
Pholiota radicosa (lll., Pl. 361) and grows in similar
places, but the pileus of our plants has a glabrous, viscid
pellicle, and the spores are purple-tinged. The odor was
not noted. The root-like prolongation pushes deep down
into the debris and the mycelium was attached to dead
roots. This agrees so well with Massee's description
that | have ventured to refer it thither, in spite of its larger
size and more scaly stem.

238. Stropharia depilata Fr.
Hymen. Europ., 1874.

lllustrations: Harper, Trans. Wis. Acad. Sci., Vol. 16, PI.
62 and 63, 1913.

PILEUS 4-12 cm. broad, firm, convex to plane or broadly
umbonate, obtuse, glabrous, viscid, light cinnamon-drab
(Ridg.) when young and with a smoky tinge, at length
dark olive-buff or pinkish-buff (Ridg.), even on the
decurved margin which is sometimes appendiculate
when young. FLESH whitish, thick except the thin
margin. GILLS adnate, often subdecurrent and running
down the stem in lines, close to crowded, broad, pallid at
first, soon pale purple-drab (Ridg.) or ashy, at length
purplish-black. STEM 6-12 cm. long, 8-15 mm. thick,
subequal or subventricose, stuffed, whitish within and
without, becoming yellowish-tinged, clothed below
annulus by subsquarrose, lacerate, fibrillose or floccose
whitish or creamy-yellow scales, apex glabrescent, often
deeply immersed at base. ANNULUS distant,
membranous, persistent, at first white, firm and erect,
then deflected and clove-brown (Ridg.). SPORES
elliptical, smooth, 9-12 x 5-6.5 micr., dark-gray with tint
of purple under microscope. CYSTIDIA none. Edge of
gills with sterile cells. ODOR none. TASTE tardily
disagreeable.

Solitary or subgregarious, rarely subcaespitose; among
debris or about logs and stumps in mixed woods of
balsam, spruce, birch, etc. Northern Michigan.
Frequent locally. September-October.

The large size, scaly stem and slate-gray gills are the
striking characteristics of this species. Harper reports it
from Neebish Island. It is also an inhabitant of the
Adirondack Mountains, where | have collected it. It
seems to fruit preferably in the autumn and in dry
weather.
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239. Stropharia albonitens Fr. (SUSPECTED)
Monographia, 1863.

lllustrations: Fries, Icones, PI. 130, Fig. 2.
Ricken, Blatterpilze, PI. 63, Fig. 3.

PILEUS 1-3 cm. broad, campanulate, then plane-
subumbonate, with a viscid pellicle, white to buff,
sometimes yellowish-tinged on disk, becoming gray on
margin, shining when dry, glabrous, even. FLESH white,
moist, thin. GILLS adnate becoming emarginate,
subdistant, rather broad, ventricose, gray to purplish-
gray then darker, edge minutely white-fimbriate. STEM
elongated, 3-7 cm. long, 2-3 mm. thick, equal, stuffed
with a white pith then hollow, whitish, tinged yellow in
age, yellowish within, dry, pruinose or flocculose.
ANNULUS superior, white, evanescent, soon colored by
spores. SPORES 7-9 x 4-5 micr., elliptical, smooth,
purple-brown in mass. CYSTIDIA. ODOR none.

On the ground in open, grassy woods. Ann Arbor.
October.

Known by the gray color of the gills and the yellowish
tinge to the stem in age.

240. Stropharia coronilla Bres. (SUSPECTED)
Fung. Trid., Vol. |, 1881 (Fr., Syst. Myc., 1821).

lllustrations: Ricken, Blatterpilze, Pl. 63, Fig. 5.
Patouillard, Tab. Analyt., No. 232.
Cooke, lll., PI. 535.

PILEUS 2-4 cm. broad, convex-expanded, subviscid,
even, ochraceous-whitish, glabrous, subpruinose when
dry. FLESH white, rather thick. GILLS adnate, rounded
behind or sinuate, ventricose, close, moderately broad,
fuscous-violaceous then purple-blackish, edge white-
fimbriate. STEM 3-4 cm. long, 3-5 mm. thick, equal or
slightly tapering upward, stuffed then hollow, dry, white,
minutely flocculose above the annulus, fibrillose below
then shining. ANNULUS thickish-membranous,
persistent, distant from apex, striate above. SPORES 8-
9.5 x 4-5 micr., elliptic-ovate, violet-purple under
microscope, smooth. CYSTIDIA short, broadly clavate,
rounded but apiculate above. ODOR slight, unpleasant.
On the ground in woods of white pine and beech. New
Richmond. September. Infrequent.

This differs from S. albonitens in the strong violet color of
gills and spores. The cap is more ochraceous and more
convex. The gills are more crowded. This seems to be
closely related to S. melasperma Fr., and the cystidia
figured for that species by Patouillard (Tab. Analyt., No.
555) are characteristic of our specimens. S. bilamellata
Pk. is a much larger plant, with larger spores, and the
thick annulus has radiating gill-like ridges on its upper
surface. (See Peck, PI. 112, Fig. 5-10, N. Y. State Mus.
Bull. 122, 1908 and Harper, Wis. Acad. Sci. Trans., Vol.
17, Pt. 11, Pl. 65.)

**Growing on dung.
241. Stropharia stercoraria Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Cooke, lll., PI. 538.
Harper, Trans. Wis. Acad. Sci., Vol. 17, Pt. 11, PL.
67.

PILEUS 2-6 cm. broad, convex-hemispherical, then
broadly convex or subexpanded, viscid from the
separable, gelatinous pellicle, glabrous, even, citron-
yellow, buff or whitish when dry, often stained by the
spores. FLESH white or tinged yellow, thin on margin,
soft. GILLS adnate at length subdecurrent, very broad,
close, umber-fuscous to purplish-olivaceous or blackish,
edge white flocculose. STEM 6-18 cm. long, 2-6 mm.
thick, elongated-cylindrical, stuffed by white pith then
hollow, base thicker, yellowish-white, covered up to the
evanescent, narrow annulus by the floccose-scaly thin
remains of a membranaceus veil. SPORES large,
elongated-elliptical, 15-21 x 8-12 micr., variable in size,
smooth, violet-purple under microscope, blackish-purple
in mass. "CYSTIDIA on the sides and edge of the gills,
lanceolate, 50-70x12-18 micr." (Ricken.) TASTE of
pellicle slightly bitter.

On dung hills, manure piles or similar places; gregarious.

Throughout the State. May-October. Common,
apparently more common than the next, at least in
southern Michigan.

So close in appearance to S. semiglobata that they are
difficult of easy separation. S. stercoraria is apparently
almost limited to dung or manure, while the other has a
wider range. It differs microscopically according to
Ricken, by the presence of cystidia which occur also on
the sides of the gills and which are absent in S.
semiglobata except on the edge. The pileus of the latter
is more persistently hemispherical. A sterile form has
been observed, in every particular like the above, except
that the gills remained pale yellow or straw-color; spores
were lacking at full expansion of the pileus and the
hymenium was composed of large, inflated, sterile cells
in place of the basidia.

242. Stropharia semiglobata Fr. (EDIBLE)
Syst. Myc., 1821.

lllustrations: Cooke, IlI., PI. 639.
Gillet, Champignons de France, No. 651.
Patouillard, Tab. Analyt, No. 234.
Ricken, Blatterpilze, PI. 63, Fig. 2.
Atkinson, Mushrooms, Fig. 30, p. 31, 1900.
Hard, Mushrooms, Fig. 260, p. 320, 1908.
Murrill, Mycologia, Vol. 4, Pl. 56, Fig. 3.

PILEUS 1-4 cm. broad, persistently hemispherical, very
viscid from the pellicle, glabrous and naked, even, citron-
yellow, shining when dry, faded in age, stained purplish-
black by spores. FLESH thick on disk, thin on margin,
pallid, soft. GILLS broadly adnate, very broad, close to
subdistant, olive-gray to purplish-brown, clouded
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blackish, edge minutely white floccose. STEM 5-12 cm.
long, 2-5 mm. thick, subequal or cylindrical, straight,
hollow, rigid, often viscid when young or fresh, covered
below up to the narrow annulus by the thin,
membranous, flocculose veil. SPORES elliptical, 15-18
x 9-10 micr., smooth, violet-purple under the
microscope, brownish-purple in mass. CYSTIDIA only
on edge of gills, short-filamentous, 30-45 x 3-4 micr.
(Ricken.)

On dung hills and grassy places in the open. Probably
throughout the State. May-October. Frequent.

See notes on the preceding.
243. Stropharia umbonatescens Pk. (SUSPECTED)
N. Y. State Mus. Rep. 30, 1878.

lllustrations: Harper, Wis. Acad. Sci. Trans., Vol. 7, Pt. Il,
PI. 65, B.
Plate LI of this Report.

PILEUS 1-2.5 cm. broad, conico-campanulate, at length
more or less mammilately umbonate, with a viscid
pellicle, pale ochraceous-brownish or grayish on margin,
umbo bright ochraceous brown to reddish-brown, even
or obscurely substriate, shining, glabrous. FLESH thin,
pallid. GILLS adnate to adnate-decurrent, broad to
subtriangular, close, at first whitish then gray, finally
purplish-brown to blackish. STEM 5-10 cm. long,
slender, equal, stuffed then hollow, toughish, pallid,
tinged ochraceous, covered at first by thin, obscure,
scaly remnants of the veil up to the fugacious
ANNULUS. SPORES 17-19 x 10 micr., elliptical,
smooth, purple-brown under microscope, dark purplish
in mass. ODOR often strong of radish or foetid.

Gregarious on dung hills or about manure heaps.
September-October. Ann Arbor. Not infrequent.

Much more slender and with a thinner, smaller cap than
the two preceding; also, the cap is very different in
shape. lts rather foetid odor and large spores
distinguish it from others. It is close to S. paradoxa P.
Henn. in the shape of pileus and size of spores.

Section Il. Spintrigeri. Pileus without a distinct pellicle,
usually innately fibrillose, not viscid.

244, Stropharia epimyces (Pk.) Atk.
Plant World, Vol. X, Figs. 21-24, p. 121, 1907.

N. Y. State Mus. Rep. 35, 1884 (as Panoeolus epimyces
Pk.).

Jour. My col., Vol. 8, 1902 (as Stropharia coprinophila
Atk.).

Illustrations: Atkinson, Plant World.
Hard, Mushrooms, Fig. 227, p. 341, 1908 (as
Panoeolus).
Miss Sherman, Jour. Mycol., Vol. Il, PI. 80, opp. p.
169, 1905 (as Panceolus).

PILEUS 2-6 cm. broad, rarely larger, at first globose-
oval, then convex-expanded, sometimes margin is

elevated in age, silky-fibrillose, white then dingy, even,
margin at times appendiculate. FLESH thick except the
thin margin, white. GILLS narrowly adnate, rather
narrow, broader in front, close, thin, grayish at first then
blackish-brown, edge white-fimbriate. STEM 2-7 cm.
long, 5-15 mm. thick, fleshy, equal or tapering upward,
solid-stuffed then hollow, soft, flocculose-mealy, striate,
white-annulate near the base from the white floccose-
veil, often abruptly obconic at base where it is inserted in
the depression (often volva-like) of the host mushroom.
SPORES oval-elliptical, 7-8.5 x 3.5-5 micr., smooth, dark
purple-brown under microscope, almost black in mass.
CYSTIDIA on sides and edge of gills, clavate or
subventricose on a slender stalk, obtuse at apex, 40-60
x 10-14 micr., abundant on edge. BASIDIA 25-35x7-9
micr., 4-spored. ODOR and TASTE mild.

Parasitic, from one to seven on the host; on Coprinus
atramentarius and Coprinus comatus.

Ann Arbor, Detroit, Port Huron. September-November.
Infrequent.

This curious Agaric, like Nyctalis asterophora and the
European Volvaria loveiana, seems to have no other
home than on the foundation furnished by some species
of another Agaric. Rumors have come to me that it
occurs also on C. micaceous, but no specimens have
been seen. It is distributed over northeastern North
America, having been seen in the states of New York,
Michigan, Wisconsin, Minnesota and by Dr. Pennington
in Canada as far west as Winnipeg. Itis a good
Stropharia, although at first referred by Peck to
Panoeolus with a suggestion that it might be put under
Hypholoma. As Atkinson has shown (Plant World), the
nature of the veil and annulus and the purple tinge to the
spores are Stropharia characters. The host mushrooms
are deformed and may not develop sufficiently to be
recognized. Excellent specimens were received from
Mr. A. W. Goodwin of Port Huron. Harper has pointed
out (Mycologia, Vol. 5, p. 167) that the figures of an
European species, Pilosace algeriensis Fr., by Lanzi
(Fung. Mang., Pl. 67, Fig. 3) may represent our plant.
An examination of these figures has convinced me that
there is a probability that they illustrate our species. It
remains very doubtful, however, whether Lanzi's plant
when fresh had free gills. In any case, our plant is not a
Pilosace, although collectors may disagree as to
whether it is a Stropharia or a Hypholoma.

Hypholoma Fr.

(From the Greek, hypha, a web, and loma, fringe;
referring to the fringe left by veil on margin of pileus.)

Purple-brown-spored. Stem fleshy, confluent with the
pileus; gills adnate-seceding. Veil breaking away from
the stem, leaving shreds or a silky border on the margin
of the pileus, flocculose-fibrillose. Margin of pileus at
first incurved.

Putrescent fungi, growing on decaying wood or on the
ground, often very caespitose around stumps or
decayed roots of trees. The genus corresponds to
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Tricholoma of the white-spored group, in the lack of a
true annulus and by the attached gills. Many of the
Hypholomas are, however, much thinner and more
fragile than the Tricholomas. It differs from Stropharia
and Psalliota in that the veil which is cortinate remains
as a fringe on the margin of the pileus instead of forming
an annulus on the stem. It is more difficult to separate
the thin-capped species from Psilocybe. The latter differs
in some cases only in a relative sense. The cortina-like
veil in Psilocybe is only very slightly developed and
leaves no shreds on the margin of the pileus or on the
surface as in the hygrophanous species of Hypholoma.
An account of the development of H. sublateritium by
Miss Allen (Ann. Myc., Vol. 4, p. 387, 1906) shows that
the young button is surrounded by a universal veil. This
is probably also true of the hygrophanous species where
this outer veil often leaves flocculent particles on the
surface of the young cap.

The genus is divided into two sections whose species
are notably different in their general appearance and the
texture of the flesh. In the first section the PILEUS is
thick, compact and firm; in the second, it is rather thin,
somewhat fragile and soft. The former have usually
brighter colors, while the latter are brownish, gray or
white. The GILLS vary much in color during the course
of their development. This character is often used to
separate the species, but is less reliable for the purpose
than in the genus Cortinarius. The STEM is fleshy, and
in the fragile forms it is soon hollow. The SPORES are
elliptical except in H. populina Britz. var., where they are
variously shaped. In H. velutinum and H. rugocephalum
they are more or less tuberculate. Many species have
CYSTIDIA on the sides of the gills, or sac-shaped sterile
cells on the edge. The large fleshy ones are edible,
although at times they develop a disagreeable bitter
taste. This is thought by some to be due to the passage
of the larvae of insects through the flesh; needless to
say, such bitter plants should not be eaten. Of the thin
ones, H. incertum and allied forms are much sought
after.

Key to the Species

(A1) Pilews firm, compact. net hygropbanogs, dall reddish or yellow;
casE [l e
{x) Pilons dark brickored, especially on disk.
(b} Qills at first whitish. 245. H. sublalerilium Fr.
(bl Gills at first yellow, 2456, H. sublelerifivi var perplenum
Pk
{any Pileus yellow ar yellowish; no red.
i) Gilla al frst sulphursgellow, soon green. & frzricelere Fr.
dbby  GEile ab firet pallid, never with green shades
ie)  (HIls gray oF smoky grav. M, copnoddes Fr

(o) (18 purple-gray, at length eofles-brown; stem long-radicating,
H. epirantkivm Fr
{AA) Pileus rather fragile, someilmes hygrophsnous, rarely red or
yellow,
(n} Pileus wiseld, small, bay-brown. 246 H. goclicesti 8p. DoV,
[aa) Iileus pol or sllghtly vissld
{h)  Stem with o winecolored julce when broken. 250, H. oiiesim
S Oav.
{bby Btem not with & colored juice.
{e]  Pileus with fonate hoiry or fibrillose scales,

(i} Pliens 1.3 em. broad, with amber-brown hairy scales] apores
irrepular: gregariows-aeatiered, 240 i, popilinyu Britz.
var.

{dd)  Pileus 5-10 cm. broad; E‘I'"BE-P“.I'*SH-

{2} FPileus whitish, dotted with brownish soales. 24T
H., lmchrpmabendamsm (Fr.) Quel

(ee]  Pileus tawny to yellowlsh; gllls often bepded on edge,
248, H. velatinwim (Fr.) Qual,

{ee)  Plleus scom glabrous and naked,

(dy  Flleus &10 cm. broad, rugose, subviseid. 251, H. rageceph-
alwe Ath.

(dd)  Fileis mnot over 6 omi. hroad, hyprophanoos.

{&} Growing on lnwns, fields or other grassy places, rarely in
wonds; densely gregarious-eubeaespitose, 262, W, imcer
tum FR.

{ee)] In woods, swamps, thickets, et

Ry Coespitose arcund stumps, e,
{g) FPileus when moeist watery darlk brown; gllls at first
prayish-brown:  spored  mingts, 206 snd 256
K. hiddvopkileii Fr,
(EE)  Pllous when maist honey-brown; gille al first per-
sistently whitish, 253 H, appeadicwintzm Fr,
(M)  Oregarious-scattersd, singly; gllls narcow.
(g} Pileus 47 eon broad, wmber-brown when moist; glila
very narrow. 254, K. coromabis Fr
(gg)  Fileus 1-3 cm, brosd, pale watery brown when moist;
vary [ragite, 267, K. sorcharinopkilum PR
(ggg) Pileas 88 cm. broad; pale honey brown when modst;
glem §-10 ¢m. long, 252, M, incerinm  Var.

Sirlesiria,

Section I. Fascicularia. Pileus fleshy, naked and
glabrous, margin at first silky, brightly colored, not
hygrophanous.

*Large, caespitose: pileus not viscid.
245. Hypholoma sublateritium Fr. (EDIBLE)
Epicrisis, 1836-38.

Illustrations: Cooke, lll., PI. 577.

Gillet, Champignons de France, No. 357.

Atkinson, Mushrooms, Fig. 25, opp. p. 26, 1900.

Marshall, The Mushroom Book, Pl. 29, opp. p. 81,
1905,

Reddick, Ann. Rep. Geol. & Nat. Res. Ind. 32, p.
1231, Fig. 11, 1908.

Murrill, Mycologia, Vol. 1, (as H. perplexum).
Plate LI of this Report.

PILEUS 3-8 cm. broad, firm, convex-expanded, obtuse,
dark brick-red, darker on disk, paler on margin, even,
glabrous, naked except the decurved margin, which is
white-silky from the veil. FLESH thick, compact, whitish,
in age slightly yellowish. GILLS adnate, crowded,
narrow, at first whitish, then grayish to sooty-olive, finally
dark purplish-brown, edge minutely white-crenulate.
STEM 8-12 cm. long, rather stout, 5-12 mm. thick, equal
or attenuated downward, stuffed, whitish above,
ferruginous below, floccose-fibrillose, glabrescent,
ascending or curved from the crowded insertions.
SPORES 6-7x3-4 micr., oblong-elliptical, smooth,
purple-brown, blackish purple in mass. BASIDIA about
24 x 5 micr., 4-spored. CYSTIDIA few or scattered,
obclavate with apiculate apex, 36x12 micr.; sterile cells
on edge, shorter, inflated. ODOR none. TASTE mild or
bitterish.
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Very caespitose, forming large clusters in autumn,
growing from the base of trees or stumps or on buried
roots, etc.

August-November. Throughout the State. Very
common.

Var. perplexum Pk. has the gills yellow at first, finally
dark purple-brown, intermediate stage with olive tints.
The STEM becomes hollow. The PILEUS has more
yellow on the margin. SPORES etc. the same as in H.
sublateritium.

This species is widely distributed and common in
autumn. It is easily recognized by its dark brick-red cap,
by the compact, thick flesh and caespitose habit. Itis
quite variable, and Peck seems to have based his
species H. perplexum (N. Y. State Cab. Rep. 23, 1872)
on such a variation. The conditions of weather, the
nature of the wood and other factors no doubt produce
some of these forms. An effort has been made by Peck,
followed by Mcllvaine (see the latter, p. 355, 1900) to
provide a key for the separation of these two and of
related European species. In the southern part of the
state | have examined many clusters for the purpose of
verifying this key but found that the mild or bitter taste,
the stuffed or hollow stem, and the various shades of
color which the gills possess during the process of
maturing, were so variable and unreliable that no distinct
species could be separated by them. | have not met the
other European species: H. capnoides, H. epixanthium
and H. fasiculare, which lack the red color of the pileus
of our plants, and all of which are described with caps
colored some shade of yellow.

Our plant is edible, and is eaten by many with safety and
relish. In Europe, the same species is said to be
poisonous, and is so marked by Ricken in the latest,
extensive work of that country.

**Pileus viscid.
246. Hypholoma peckianum sp. nov.

PILEUS 1-2 cm. broad, convex, obtuse, subexpanded,
viscid, glabrous, bay-brown, blackish on disk, paler on
margin, even, margin bordered by white, silky fibrils from

the veil. FLESH whitish, moderately thin, thicker on disk.

GILLS adnate, rounded behind, 2-3 mm. broad, abruptly
narrower in front, close, at first flesh-colored then dark
purplish-brown, edge white-fimbriate. STEM 3-4 cm.
long, 2-2.5 mm. thick, equal, white-floccose above,
innately fibrillose elsewhere, pallid to brownish, brown
within except the white pith, at length hollow, flexuous.
SPORES 10-12 x 5-6 micr., ventricose-elliptical, pointed
at ends, smooth, tinged purple under the microscope,
purplish-brown in mass. CYSTIDIA none. STERILE
CELLS on edge of gills, clustered, linear-cylindrical,
obtuse, about 20 x 4 micr. BASIDIA subcylindrical, 30 x
6 micr., 4-spored. ODOR and TASTE none.

Scattered on debris of leaves and decayed wood in
woods of hemlock, beech, maple, etc. New Richmond.
September. Rare.

The viscid, dark-colored cap, the flesh-colored young
gills and the small size, distinguish the species. The
cortina is white and distinctly fibrillose.

Section Il. Limbata. Pileus somewhat fleshy or thin, at
first innately fibrillose or dotted with superficial floccose
scales on the surface or margin.

This group approaches the genus Psilocybe, but the veil
is always recognizable under favorable weather
conditions by the series of floccose remnants which
border the margin of the fresh pileus; in wind and rain
these rapidly disappear. In most of the species the
remnants of the veil are scattered over the surface of the
very young pileus as superficial flocculent particles or
minute scales; these usually disappear early. In other
species the veil remains hanging to the margin of the
pileus in an appendiculate manner.

*Pileus innately hairy, fibrillose-scaly or velvety.

247. Hypholoma lachrymabundum (Fr.) Quel.
(EDIBLE)

Syst. Myc., 1821 (Pro parte); Jura et. Vosges, 1872.

(See Maire, Soc. Myc. de France, Bull. 27, p. 441,
1911).

lllustrations: Fries, Icones, Pl. 134, Fig. 1.
Cooke, lll., Pl. 543 (as H. storea var. caespitosa).
Quelet, Bull. Soc. Bot. France, Vol. 23, Pl. 2, Fig 5
(as Stropharia cotonea).
Plate LIl of this Report.

PILEUS 4-10 cm. broad, convex then campanulate,
obtuse or discoid, ground-color whitish to buff, then pale
brownish-ochraceous, moist, covered except on disk by
scattered, rather large appressed brownish hairy scales,
paler on margin, not striate, margin at first incurved and
appendiculate from the thickish, floccose-white veil,
sometimes rugulose on disk. FLESH thick, thin on
margin, firm, white. GILLS adnate-seceding, narrow,
crowded, at first whitish, at length purplish-brown, edge
white-flocculose, sometimes distilling bead-like drops.
STEM 6-12 cm. long, 5-10 mm. thick, equal, hollow,
striate above, fibrillose or subscaly below, glabrescent,
whitish then sordid, base sometimes stained yellowish
when bruised, white-mycelioid at base. SPORES 6-
7.5x3-4 micr., elliptical, slightly curved, smooth, dark
brownish-purple under microscope. CYSTIDIA on sides
and edge of gills short, rather abundant, 30-40 x 12-15
micr., ventricose.

Densely caespitose at or about the base of trees, in
beech, maple and birch woods of conifer regions. Bay
View, Houghton. August-September. Rather rare.

This differs from H. velutina (which is the H.
lachrymabundum of most books) in the whitish color,
paler gills at first, the small spores and different cystidia.
According to Maire (I. c.) the two species were originally
combined by Fries, and later segregated by Quelet. It
has been described under various names and much
confusion has resulted. The unravelling of the tangle is
due to Prof. Maire, with the result that the species

Publication 26, Biological Series 5 -- Preface-Hypholoma — Page 106 of 110



ordinarily called H. lachrymabundum in this country is
really H. velutina. H. aggregatum PK. is in my opinion
only a smaller form of the same plant. The gills of this
species are rarely found "weeping," although in H.
velutina they are usually "beaded with drops."

248. Hypholoma velutinum (Fr.) Quel. (EDIBLE)
Syst. Myc., 1821; Jura et. Vosges, 1872.

(See Maire, Soc. Myc. de France, Bull. 27, p. 144,
1911).

lllustrations: Cooke, lll., PIl. 563.

Gillet, Champignons de France, No. 358.

Gillet, Champignons de France, No. 356 (as H.
lachrymabundum).

Patouillard, Tab. Analyt., No. 117 (as H.
lachrymabundum).

Berkeley, Outlines, PI. 11, Fig. 2.

Atkinson, Mushrooms, Fig. 28, p. 29, 1900 (as H.
lachrymabundum).

Hard, Mushrooms, Figs. 263-264, pp. 325-326,
1908 (as H. lachrymabundum).

Plate LIII of this Report.

PILEUS 3-10 cm. broad, convex then broadly
campanulate, sometimes obtusely umbonate, finally
plane, at first covered by a hairy tomentum, then
appressed fibrillose-scaly, not striate, tawny to yellowish,
darker to umber on center, sometimes radially rugulose,
margin at first appendiculate from the veil, at length split.
FLESH thick on disk, soft, watery-brown to sordid
yellowish. GILLS adnate-seceding, broad behind but
sinuate, narrowed toward front, crowded, not reaching
margin of pileus, at first pale yellowish then umber and
dotted by spore masses, edge white-flocculose, beaded
with drops. STEM 2-8 cm. long, variable in length, 4-10
mm. thick, equal, soon hollow, fibrillose to floccose-scaly
and tawny up to the obsolete annulus, whitish above;
veil soft-fibrillose, soon breaking, dingy, white, remnants
clinging to the margin of the pileus. SPORES oval to
broadly elliptical, 9-12 x 7 micr., tuberculate, dark
purplish-umber under microscope. CYSTIDIA few or
scattered on sides of gills, cylindrical, in groups of
several, about 60 x 9-10 micr., abundant on edge,
cylindrical-subcapitate, 45-55 x 6-7 micr. ODOR and
TASTE earthy.

Caespitose, scattered or solitary on alluvial soil or
swampy grounds in woods. Throughout the State. July-
October. Frequent.

This is the H. lachrymabundum Fr. of most authors. See
notes on the preceding. It is distinguished by its tawny
or darker color, very characteristic, tuberculate spores
and cylindrical cystidia. The gills usually distil drops
from their edge in moist weather. These drops are often
dark colored from the spores, hence Fries remarks that
the edge is "nigro-punctate.” Peck (N. Y. State Mus. Bull
150 p. 81, 1911) has given (under H. lachrymabundum)
spore measurements which are misleading; and the rest
of the description applies to extreme forms.

249. Hypholoma populinum Britz. var.
Bot. Centralbl., Vol. 77, p. 402, 1899.

PILEUS 1-2.5 cm. broad, convex to subcampanulate,
obtuse, at length expanded, innately pilose-scaly, not
striate, hygrophanous, grayish-buff, scales umber-brown
to purplish-brown, fading to pale grayish-white, margin
appendiculate at first from the veil. FLESH concolor,
rather thin. GILLS adnate-seceding, rounded behind,
moderately broad, close, thin, at first whitish, soon drab,
then dark purplish-brown, edge white-fimbriate. STEM
24 cm. long, 1.5-2 nun, thick, equal, white, dotted with
fuscous, fibrillose scales, stuffed then hollow, shining
when dry, base submycelioid. VEIL membranaceus,
white, soon disappearing. SPORES variously shaped,
subtriangular, inequilateral-elliptical, subangular, etc.,
sometimes curved, 6-7.5 x 4.5 micr., dark purple-brown.
CYSTIDIA clavate to obclavate, or subventricose,
stalked, not abundant, 50-40 x 15-18 micr. ODOR none.

On very rotten wood, scattered; in frondose low woods
or swamps. Ann Arbor, May-June and September.
Infrequent.

Characterized by the peculiarly shaped spores, which
are often the shape of corn-kernels, or are elliptical,
curved or very irregular. Britzelmayr’s species is much
larger, the cap measuring 7 cm. across; his spores also
are a little larger. It is probably a distinct species.

250. Hypholoma vinosum sp. nov.

PILEUS 5-20 mm. broad, fragile, convex, then
companulate, sub-umbonate, pulverulent-floccose,
velvety in appearance, umber-colored, obscurely tinged
with purple, darker in center, dry, even, obscurely
rugulose, margin appendiculate at first by pale fragments
of the veil. FLESH thin, dingy-white, fragile. GILLS
adnate, seceding, crowded, rounded behind, ventricose
and rather broad, bright vinaceous-umber (Sacc.) finally
dark umber, edge entire. STEM 2-4 cm. long, 1-2 mm.
thick, equal, except enlarged base, straight, slender,
hollow, vinaceous-umber, color persisting, pulverulent
like pileus, with a slight purplish juice when broken in the
fresh condition. SPORES minute, 5-6x2.5-3 micr.,
oblong, smooth, obtuse at ends, purplish-black in mass,
pale under microscope. CYSTIDIA none.

On very decayed wood, or logs in mixed woods of
hemlock and beech, etc. Bay View, New Richmond.
August-September. Infrequent.

This striking little Hypholoma is known by its tinge of
dark wine-color mixed with umber, the purplish watery
juice of the stem and the minute spores. The trama of
the gills and pileus is composed of large, inflated cells,
75-90x20 micr., and the surface layer of the pileus of
globose cells, several rows thick, up to 30 micr.
diameter, tinged smoky vinaceous. When fresh and
young it is provided with a thin, evanescent veil, which
sometimes forms a slight ring on the stem, and which
soon disappears. It has no relationships to such plants
as Lepiota haematosperma (Fr.) Bres. and Armillaria
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haematites Berk. & Br. which are much stouter plants,
have whitish or red-tinged spores, and well developed
annulus. It approaches more closely Psalliota echinata
Fr., but the gills are not free, and the trama is composed
of larger cells. The pileus never has pointed scales, and
is differently colored. The base of the stem is slightly
bulbous.

**Pileus glabrous, rugose, not hygrophanous.

251. Hypholoma rugocephalum Atk. (PROBABLY
EDIBLE)

Mushrooms, 1900.
lllustration: Ibid, PI. 8, Fig. 29, opp. p. 30.

PILEUS 6-10 cm. broad, convex-expanded to plane, the
margin at length elevated, broadly umbonate, strongly
radiately rugulose, moist or subviscid, glabrous, watery
brown to tawny, then alutaceus-tan. FLESH thick on
disk, thin on margin, tinged yellowish. GILLS adnate,
seceding, rounded behind or sinuate, moderately close,
rather broad, 5-7 mm., black-sprinkled, edge white-
fimbriate. STEM 8-12 cm. long, 6-10 mm. thick, equal,
subbulbous, even, glabrous, hollow, concolor below,
paler above, subannulate by obscure threads of the veil,
marked by the blackish stain from the spores. SPORES
9-11 x 6-8 micr., ventricose-elliptical, abruptly pointed at
both ends, minutely tuberculate, inequilateral, dark
purple brown, black in mass. CYSTIDIA on sides of gills
cylindrical, enlarged at apex, clustered, hyaline; on edge
narrowly flask-shaped. ODOR and TASTE mild.

On the ground, subcaespitose or gregarious, in low or
swampy frondose woods. Ann Arbor, South Haven,
New Richmond. July-September. Not infrequent,

This species approaches H. velutinum in the character of
the spore-surface and habit, the cap lacks the fibrillose
covering of that species. The shape of the spores is
distinctive.

*** Pjleus hygrophanous, at the first dotted with
superficial flocculent particles or scales, glabrescent.

252. Hypholoma incertum Pk. (EDIBLE)
N. Y. State Mus. Rep. 29, 1878.

lllustrations: N. Y. State Mus. Bull. 25, PI. 58, Fig. 13-

20, 1899.

N. Y. State Mus. Mem. 4, PI. 60, Fig. 1-9, 1900.

Marshall, The Mushroom Book, PI. 28, opp. p. 80,
1905.

Atkinsori, Mushrooms, PI. 7, Fig. 26 and 27, p. 27,
1900.

Hard, Mushrooms, PI. 37, Fig. 262, p. 324, 1908.

Murrill, Mycologia, Vol. 4, PI. 56, Fig. 1 (as H.
appendiculatum).

Plate LIV of this Report.

PILEUS 3-7 cm. broad, fragile, at first oval, obtuse, then
broadly campanulate to expanded, at length split
radially, hygrophanous, pale honey-yellowish, then buff
to white as moisture disappears, white-flocculent or at
length glabrous, even or slightly wrinkled when dry, the

margin at first hung with loose shreds of the veil, in age
often violaceous, lilac towards margin. FLESH thin,
white. GILLS adnate-seceding, narrow, almost linear,
thin, close, at first white, then pale dingy lilac or rosy-
brown, finally purplish or darker, edge minutely white-
fimbriate. STEM 3-8 cm. long, 3-6 mm. thick, rather
slender, equal, hollow, subrigid, easily splitting
lengthwise, even, white, innately silky, flocculose or
mealy above. SPORES 7-8 x4 micr., elliptic-oblong,
obtuse, smooth, purple brown in mass. CYSTIDIA none
on sides of gills. STERILE CELLS sac-shaped, i. e.
inflated above, obtuse, 30-40 x 12-15 micr. BASIDIA 32
X 9 micr., short-clavate. ODOR and TASTE agreeable.

Densely gregarious or subcaespitose, sometimes
scattered, among grass on lawns, roadsides, fields or
rarely in woods among sticks and debris, nearly always
around old stumps or buried remains of stumps, roots or
decayed wood; sometimes in greenhouses.

Throughout the State. May to September. (Earliest
record May 30.) Very common during rainy seasons in
early summer.

This is probably the American form of H. candolleanum
Fr. The single phrase, "gills at first violaceous,” in Fries'
description deterred Peck from referring it there. Ricken
says "gills at first white, then sordid-rosy or violaceous";
this gives the gill-colors of the European plant without a
doubt, and this condition is not much different from that
in our plants. As in H. sublateritium, the gill-color varies
somewhat with the conditions surrounding the
development of the plant. Because of the abundance of
individuals usually found in a patch, its well-known
edibility makes it a plant much sought after. Although
the caps are thin, the meat is crisp and of delicate flavor
and it often grows at our very doors in the grass over
some old hidden remains of a stump. This is also
presumably the H. appendiculatum of many American
authors.

A variety occurs in the woods, which only differs in that
the plants are mostly solitary and long-stemmed,
scattered here and there among decayed sticks or
leaves; its spores are perhaps slightly longer and slightly
variable in shape, but otherwise it is very similar. It may
be called var. sylvestris.

lllustrations of H. candolleanum Fr.
Cooke, lll., Pl. 546.
Gillet, Champignons de France, No. 352 (as H.
appendiculatum).
Ricken, Blatterpilze, PI. 64, Fig. 4.
Patouillard, Tab. Analyt., No. 350.
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253. Hypholoma appendiculatum Fr. (EDIBLE)
Epicrisis, 1836-38.

lllustrations: Ricken, Blatterpilze, Pl. 64, Fig. 5.
Patouillard, Tab. Analyt, No. 349 (faded condition).

"PILEUS 2-4 cm. broad, campanulate-hemispherical,
hygrophanous, dark-honey-brown (moist) isabelline to
ochraceous (dry), with a dull luster, naked, but at first
floccose or fibrillose on the surface or appendiculate
from the white veil, slightly wrinkled and almost atomate
when dry. FLESH thin, pallid. GILLS broadly adnate,
ascending, crowded, 6-7 mm. broad, almost equal in
width, at first and a long time whitish, then grayish-
purplish, at length purple-brown. STEM 5-10 cm. long,
3-6 mm. thick, fragile, narrowed upwards, often
elongated, mostly curved worm-like, undulate, white,
silky-shining above, apex mealy and striate, rarely with
loose shreds forming a temporary ring. VEIL white,
floccose-membranous, at first uniting the margin of the
pileus with the stem, very soon disappearing. SPORES
almost cylindrical-elliptical, 9-11x4-5 micr., smooth, red-
brown under microscope. CYSTIDIA almost lanceolate,
on sides and edge of gills, 40-45 x 10-13 micr."

"Caespitose, in beech woods on leaves and about
stumps."

The description is adapted from Ricken's Blatterpilze.
This species has been much discussed, and is reported
in most American books. The pileus is brown when
moist according to most European authors and occurs in
the forests where it forms caespitose tufts. | have not
been able to distinguish it in the southern part of the
state, but have given a description from the most recent
work on European Agarics, for the sake of comparison.

254. Hypholoma coronatum Fr.
Hymen. Europ., 1881.
lllustration: Fries, Icones, PI. 134, Fig. 3.

PILEUS 4-7 cm. broad, fragile, at first oval, then convex-
campanulate, hygrophanous, obtuse or subumbonate,
umber-brown on disk, gradually paler toward margin,
whitish-tan or pale alutaceous when dry, disk often
retaining an umber shade and at length blackish stained
in spots, at first dotted with white, flocculent, superficial
scales, soon denuded, even or obscurely wrinkled on
margin, margin hung by remains of veil in a dentiform
manner. FLESH thin, concolor. GILLS narrowly adnate,
seceding, very narrow, crowded, at first dingy-white,
soon pale lilaceous-brown, then umber-colored, edge
minutely white-fimbriate. STEM 5-7 cm. long, rather
slender, 3-4 mm. thick, tapering upward or subequal,
hollow, slightly toughish, white, dingy in age, often
innately flocculose-scaly then glabrescent and shining,
even, sometimes subcompressed. SPORES elliptical, 6-
7x4 micr., smooth, purplish-brown. CYSTIDIA none.
STERILE CELLS on edge of gills, broadly cylindrical,
obtuse, abruptly short-stipitate, 36x10 micr. ODOR and
TASTE pleasant.

Gregarious or scattered, attached to leaf-mould, fallen
leaves and very rotten wood. Ann Arbor. July-August.
Rare.

This differs from the solitary form of H. incertum, which
also occurs in woods, by the umber color of the entire
very young pileus which has evanescent white-floccose
scales sprinkled over it, and in the less roseate hue of
the gills in the intermediate stage. It has the size and
shape of H. incertum. The margin of cap does not
become violaceous-tinged in age. Fries says
"caespitose” in habit* and to that extent our plant is a
variety.

255. Hypholma hydrophilum Fr. (sense of Ricken)
(SUSPECTED)

Epicrisis, 1836-38. (Hymen. Europ. as Bolbitius.)
lllustration: Ricken, Blatterpilze, PI. 64, Fig. 6.

PILEUS 2-6 cm. broad, fragile, campanulate-convex,
then expanded, watery cinnamon-brown to chestnut-
brown when moist, hygrophanous, ochraceous-buff
when dry, even or pellucid-substriate on margin, often
wavy, margined with a delicate, superficial, white, silky
border which represents the remains of the veil. FLESH
thin, concolor. GILLS adnate-seceding, thin, ventricose,
not broad, crowded, at first grayish-brown, then purplish-
umber or dark brown, edge minutely white-fimbriate
when young. STEM 4-6 cm. long, 3-6 mm. thick, equal,
hollow, splitting, elastic, glabrous except the pruinose
apex, shining-white, undulate, base mycelioid. SPORES
5-6x2.5-3 micr., minute, smooth, pale purplish-brown
under microscope. CYSTIDIA few or none. STERILE
CELLS on edge of gills inflated-saccate, short, 30-8
micr. ODOR and TASTE none.

Caespitose in extensive clusters on or near stumps and
decayed wood, or at base of living trees. Ann Arbor,
New Richmond, (probably throughout the State).

September-November. Not infrequent.

Fries says it distills drops of moisture along the edge of
the gills, but this is rare in our climate, although it does
occur. ltis a very fragile plant, with a white stem and a
watery-brown cap which fades quickly in the wind as the
moisture escapes. Its minute spores distinguish it,
although European authors are not .agreed on the spore
size. Ricken and Massee give them as above.
Saccardo seems to be in error, or there may be two
closely allied plants as with us. We have another
species, which is almost like it.

256. Hypholoma hydrophilum Fr. (sense of
Saccardo)

This differs from the preceding as follows: PILEUS at
first sprinkled over its surface with white, floccose
particles or minute scales even on margin when moist.
STEM fibrillose-flocculose, glabrescent. SPORES 7-8 x
4-5 micr., slightly unequally elliptical. CYSTIDIA on
sides of gills scattered to somewhat numerous,
ventricose-sublanceolate but obtuse, about 50 micr.
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long. STERILE CELLS pyriform-inflated, numerous on
edge of gills.

In large or small tufts about logs, stumps, etc., in
swampy woods. June-July. Ann Arbor, Detroit, Bay
View. Not infrequent.

This may be Psilocybe polycephala (Paul.) (see N. Y.
State Mus. Bull. 157, p. 98, PI. 127, Fig. 1-9, 1912),
which it approaches very closely. It is not Psilocube
spadicea and does not appear to be closely related to it.
It is close to H. hydrophilum with which it agrees except
in the points mentioned. Cooke's figure (lll., Pl. 1157)
which is doubtfully referred to H. instratum Britz. is
perhaps the same; at least it is not Britzelmayr's plant
which has rounded-triangular spores.

257. Hypholoma saccharinophilum Pk.
N. Y. State Mus. Rep. 25, 1873.

PILEUS 1-3 cm. broad, fragile, obtuse, ovate at first,
then campanulate to plane, pale watery-brown and even
when moist, pallid-ochraceous when dry, hygrophanous,
in age assuming a livid-gray or watery-soaked
appearance when remoistened, at first sprinkled with
white flecks or flocculent scales, glabrescent and
subatomate. FLESH soft, thin. GILLS adnate-seceding,
narrow, sublinear or subventricose, close, white at first,
slowly becoming pinkish to fuscous-purplish, edge white-
fimbriate. STEM 3-7 cm. thick, fragile, subequal,
undulate, white, silky-fibrillose, pruinose-floccose at
apex, hollow, even, subbulbillate at base with radiating
mycelium. VEIL delicate, flocculose-fibrillose, white,
evanescent. SPORES 6-7 x 3-4.5 micr., elliptical-
oblong, smooth, obtuse, purplish-brown in mass, pale
under microscope. CYSTIDIA none on sides of gills.
STERILE CELLS on edge, large, undulate-cylindrical,
abundant, broadly obtuse, 40-50 x 9-11 micr.

Gregarious or scattered, attached to sticks, humus,
decaying leaves and wood in low swampy woods of
maple, elm, poplar, etc. Ann Arbor. July-August.
Frequent.

Although this species was rejected by Peck in his
monograph of the New York species (Bull. 150, 1911) it
is revived here to supply a name for our species. The
cap is characterized by its non-striate margin, and by its
peculiar change in color when mature and when it again
becomes moist. On drying the cap finally becomes
grayish-white; mature specimens during wet weather
assume a livid-gray appearance, which is also the case
when kept moist in a box after collecting. It is a rather
small, unimportant plant of swamps where it is
sometimes plentiful.
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