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(e} Pileus not hygrophanous, not striafe.

(f) Pileus at first bluish-black, then smoky-fuscous; gills
adnate, ventricose, stem concolor; spores 9-12 x 6-7 micr.;
on the ground. 615. L. lampropoda Fr.

(ff) Pileus, gills and stem rather dark violet; squamulose-
fibrillose on pileus; spores subsphoeroid, 8-10x 7-8
mier:; on wood, sawdust, ete. 620. L. euchroe Fr.

Section I. Nonhygrophanae. 'The species of this section are not
truly hygrophanous nor markedly striate on the pileus but in wet
weather they may appear somewhat hygrophanous, and a few species
are faintly or finely striate on the pileus.

*@ills white or whitish at first.
614. Leptonia placida Fr.

Syst. Myeol., 1821,

Illustrations: Fries, Icones, PL 97.
Cooke, 1., P1. 330.
Plate CX1IV of this Report.

PILEUS 3-5 em. broad, campanulate, then convex, obtuse, rarely
depressed, ground color pale fuscous, covered with brown to black-
ish silky scales which are denser and darker on disk, often with an
obscure tinge of violet, not striate. FLESH pallid, with a pinkish
tinge, thin. GILLS broad behind but abruptly narrowed and ad-
nexed, sometimes subarcuate and subdecurrent, parrowed in front,
crowded, thickish, whitish then flesh ecolor from spores, edge con-
color, often eroded-crenate. STEM 2-5 cm. long, rether thick, 3-8
mm., cartilaginous, stuifed then hollow, often compressed and
grooved, sometimes twisted or variously curved, looscly dotted by
lavender or dark blue to blackish squamules ¢bove, squamules rosy
or violet below, apex usually thickened, base white mycelioid, some-
times glabrous except at apex. SPORES tuberculate-angular, ob-
lIong, 810.5 x 56 micr., apiculus oblique. CYSTIDIA none.

" (Dried: Dark fuscous throughout.)

fregarious.  On rotten wood, stumps and logs, in low woods of
ehﬁ, maple, etc. June to October. Ann Arbor, Detroit. Frequent
at times.

A beautiful plant, with a stouter and more curved stem than the
terrestrial Leptonias. The shades of lavender and blue vary con-
siderably in different collections, but the peculiar dark scales on
the pileus and stem are unmistakable. The gills of our plants al-
ways have a decurrent tooth.
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615. Leptonia lampropoda Fr.
Syst. Mycol,, 1821,

Tllustrations: Cooke, I11., P1. 331.
Gillet, Champignons de Frante, No. 434,
Ricken, Blatterpilze, 1. 3, Fig. T.
Swanton, P 42, Figs. 3-5, 1909,

PILEUS 1-3 cm. broad, convex then plane, umbilicate or de-
pressed, bluish-black to jet-black when young, becoming smoky-
fuscous when old, becoming minutely squamulose by the breaking
up of the cuticle, innately-fibrillose at first, squamules dense in
center, never striate, not papillate, sometimes rimose, margin de-
curved then raised. FLESH at first bluish-black, then gray to
white, subhygrophanous, thin. GILLS adnate-seceding, moderately
broad, subdistant, ventricose, white at first then rose-colored, edge
entire and concolor. STIM 2.5-5 cem. long, 1-3 mm. thick, equal or
tapering upward, stuffed then Lollow, often compressed and
grooved, straight or curved, glabrous, even, firm, elastic, bluish-
black at first, becoiing Juscous, white mycelioid at base, apex not
punctate. SPORES variable in size, tuberculate, angular, 9-13 x 6-7
micr, 7osy in mass. CYSTIDTA none. ODOR and TASTE none.

Gregarious. On the ground, wet places in nixed hemlock and
maple woods. Bay View, New Richmond, Marquette, J uly-Septem-
ber. Frequent in conifer regions.

Lasily known by its Dluish-black color when Yyoung, the lack of
striations on the pileus and the rather firm stom. Tt approaches
L. asprella, and 1 at fivst referred it to that species, but the margin
of the pileus is never striate and the gills are not gray. It has the
colors of L. serrulata buat the edge of the gills does not become black-
dotted. The figures of European authors do mnot illustrate our
plant well; this is net surprising, since it is always reported as
growing “among grass.” In faet, the majority of species in Kngland
are reported from grassy places, while with us the high winds and
dryer conditions seldom favor their appearance in fields or meadows,
and the forest forms are slightly different in appearance. It agrees
well with the description of Fries given in his Monographia. Ricken
gives broader spores ; those of our plants agree with the size given
by Saccardo.
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616. Leptonia rosea Longyear

Mich. Acad. of Sci. Rep. 3, 1902.

Hlustrations: Ibid, Plate T, Fig. 3.
Plate CXIV of this Report.

PILEUS 1.5-3.5 cm. broad, convex, then expanded, depressed or
subumbilicate at center, not siriate, rose color when youny, tading
to isabelline with reddish umbilicus, minutely fibrillose-scaly, espe-
cially at center. FLESH thin, white. GILLS adnate with slig.ht
tootli, close, moderately broad, ventricose, broadest behind,vwh@te
then flesh color. STEM 53-8 cm. long, slender, scal.rcely 1..9 mm.
thick, equal, cartilaginous, glabrous, stuffed, appearing solid, pale
roseate, white-mycelioid at base, subpel]ucid—stria‘\[ula‘re. SPORES
angular, 10-12 x 7-8 micr., flesh color in mass. » 3

Scattered. On sphagnum, in cedar and tamarack swlamp (35
specimens). Bay View. “Burnt ground on a sandy hillside, Kent
County. Longyear.” July-September. Rarely seen.

']_‘heudif"ference in habitat of the two localities where this has been
found is remarkable. My own . collection was made enjtire]y on
thick sphagnum, but Longyear found the two type .specnneué 0}1
burnt-over sandy soil. Its pretty colors are atfractive and it is
not easily mistaken. Gillet's figure of Nolanea rufocarnea Berk.
reminds one somewhat of L. rosea, but our species is a true Lelz-
tonia with a non-striate pileus, without the bitter taste of N.

rufocarnea and with a different color.

617. Leptonia seticeps Atk.
Jour. of Mycol.,, Vol. & 1902.

PILEUS 1.3 em. broad, convex to expanded, umber to brownish-
gray, darker on disk, fuintly and finely long-striate, minute‘g gran.u-
lose under a lens, margin somewhat incurved at first. FLESH whit-
ish, very thin, composed of two layers, surface layer of oval (?11
clavate leng-pediceled cells mixed with longer, lanceolate to fusoid
cells, all with smoky content. GILLS slightly adnexed or free,
subdistant to close, broad, elliptical, white then flesh color, edge
éroded; the trama composed of converging hyppae. STEM short,
1-2 cm. long, 2-3 mm. thick, glabrous or sometimes vﬂl.ose-dotted,
whitish or brownish, subecartilaginous, solid, fibrous-striate, equ.al
or bulbilose, straight or curved, sometimes slightly eccentric.
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‘SPORES broadly-elliptical to subglobose, not angular, minute, 6-7x
5-6 mier. in diameter, pale fiesh color in mass. CYSTIDIA more
or less numerous on the edge of the gills, clavate to elliptical, some-
times hair-pointed, hyaline, 50-60 x 10-15 micr. ODOR and TASTE
not marked.

Scattered. On rotten logs.  Ray View, Houghton, Ann .Arbor.
July-September. Frequent in hemlock or tamarack woods, mixed
with maple or birch. )

This little Leptonia is partial to rotten wood. Iis finely striate,
granulose pileus reminds one of some of the small species of Pluteus
and it approaches that genus also in its smooth spores and clavate
cystidia. The gills are slightly adnexed or, in expanded specimens,
they may be free, and the stem is subcartilaginous. It seems to
form a connecting link between Leptonia and Pluteus.

*HGills yellowish-tinged.

618. Leptonia formosa Tr.

Syst. Mycol., 1821.

Illustration: TFries, Icones, PI. 98.

PILEUS 1-3 em. broad, convex then plane and umbilicate, yellow-
waw color, covered with minute fuscous squamules, margin striate.
FLESH thin, yellow, toughish, membranaceous. GILLS adnate,
with a tooth, rather broad, subdistant, ¢inged yellow then flesh color,
edge entire, concolor. STEM 4-5 em. long, 1.5-2 mm. thick, striet,
equal, cartilaginous, stuffed then hollow, yellow, glabrous, shining,
striatulate. SPORIES tuberculate-angular, rather rectangular in
outline, 10-12 x 6-7 micr., apiculus oblique, flesh color. CYSTIDIA
none. ODOR and TASTE mild.

Scattered. 1In low, swampy woods of hemlock, ete., in northern
Michigan, in maple and elm woods in southern Michigan. July-
September. Throughout the State. Frequent locally.

Easily recognized by the vellow cast to the whole plant and the
striate and squamulose pileus. Fries says “scarcely different from
L. asprella except in color.,” This is borne out by the fact that it
is subhygrophanous, which makes it difficult to place not only this
but other swamp species in the non-hygrophanous seection..
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#EEGills bluish or blackish at first.
619. Leptonia serrulata Fr.

Syst. Mycol.,, 1821.

HMustrations: Hard, Mushrooms, Fig. 207, p. 254, 1908,
Gillet, Champignons de France, No. 437.

PILEUS 1.3 em. broad, convex then plane, umbilicate-depressed,
not striate, at first bluish-black, then smoky-umber or fuscous squa-
mulose, especially in the umbilicus. FLESH thin, not hygrophan-
ous, whitish. GILLS adnate, white, tinged bluish-gray, edge black-
serrulate, ventvicose. STEM 2-5 em. long, 1-2 mm. thick, cartila-
ginous, blackish to steet-blue, stuffed then hollow, rigid, equal, gla-
brous, except the black-dotted «per, white-mycelioid at base.
SPORES 11-4 x 7-8 micr.,, tuberculate-angular, elongated. Sterile
cells on the edge of the gills, filled with blackish coloring matter.

Scattered or gregarious. In low wet places, of mixed hemlock
woods-in the north ; ash, elm and maple woods of southern Michigan.

Throughout the State. July-September. Frequent locally.

This species and Eccilie atrides appear to run into each other.
Both are characterized by the black-serrulate edge of the gills. In
Eecilia they run down the stem by a broad tooth. The ecolors
remind one much of L. lampropodae, which differs mainly in that it
has not black-edged gills and is not black-dotted at the apex of the
stem.  Varieties and related species have been described, indicating
that these two species run into each other. Var. espaliens Fr. is
paler; var. laevipes Maire has no black dots on the stem; var. berke-

leyi Maire has entire gills.
620. Leptonia euchroa Fr.

Syst. Myeol., 1821.
IMlustration: Cooke, 111, P1. 334.

PILEUS 1-2 cm. broad, convex then plane, not umbonate nor
truly umbilicate, covered with fibrillose squamules, violaceous to
wine-color, not striate, margin fibrillose-scaly. GILLS subdistant,
very ventricose, narrowed at both ends, narrowly adnate, sometim.es.
pseudo-decurrent when pileus is expanded, violet at first then pallid.
STEM slender, equal, 2-3 cm. long, 2 mm. thick, stuffed then hollow,

73
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“toughish, glabrous or very delicately fibrillose with purple fibrils
on a dark violet ground. SPORES tuberculate-angular, elongated,
10-12 x 6-7 micr. (occasionally wider), angles obtuse. CYSTIDIA
none.

Subcaespitose. On sawdust, rotten wood, ete. Bay View. July-
August. Rare. .

This beautiful little plant is a wood-inhabiting species like L.
placida but much more slender. The spores of our plants are longer
than the measurements given by the English mycologists and their
coarse obtuse angles make them somewhat unique. When old, the
translucent margin of the pileus shows the lines of the gills so
as to appear striate, a condition often found in other non-striate
species when old.

Section I1. Hygrophanae. Pileus hygrophanous, margin striate
when fresh and moist.

621. Leptonia asprella Fr.
Byst. Mycol., 1821,

IMustration: Atkinson, Mushrooms, Fig. 139, p. 147, 1900.

PILEUS 24 cm. broad, convex, becoming somewhat expanded,
umbilicate-depressed, glabrous or fibrillose, striatulate when moist,
umbilicus villose or scaly, hygrophanous, silky-shining when dry,
from pale umber to grayish-brown, variable in color, margin becom-
ing split. FLESH watery to whitish, thin, rather fragile. GILLS
adnexed to adnate seceding, subdistant, rather broad, narrowed in
Jront, whitish to grayish, then rosy from the spores, edge concolor,
entire. STEM 3-8 cm. long, 2-3 mm. thick, slender and usually
straight, rigid and elastic but fragile, glabrous, livid-fuscous to pale,
stuffed then hollow, sometimes twisted, white-mycelioid at base, apex
pruinose. SPORES angular, angles sharp, 9-13 x 6-8 micr., hroadly
elliptic-elongate in outline. CYSTIDIA none. ODOR and TASTE
mild.

Solitary or gregarious. On the ground in woods. Bay View,
New Richmond, Ann Arbor. Infrequent. August-September.

This species varies considerably, and there seems to be no settled
notion of its exact limitations. Cooke figures a plant quite different
in color and size from that of the above deseription. The striations
are not always definitely present, especially in the dry plant. The
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spores are variable in size, even in the same plaut. One variety oc-
curs in low, mossy or sphagnous places. Tts pileus is pale isabelline
or pale brownish-gray when moist, slightly virgate with fibrils,
scarcely or not at all striatulate. The gills are white at first. The
stem is of the same color or is slightly paler than the pileus, so
that the whole plant has a uniform color when fresh and mature.
The cap is apt to be truncate at the apex and campanulate; in all
other respects it agrees with the species. L. asprelle is found in
coniferous regions, e. g., Bay View, New Richmond. See Ricken’s
figure of L. anatine, Pl. 73, Fig. 9. That species, however, has
markedly narrow gills,

Nolanea Fr.

(From Latin, Nola, a little bell.)

Pink-spored. Stem hollow and cartilaginous or tough, usually
slender. Gills adnate, adiexed or almost free, seceding, not decur-
rent. Pileus thin, campanulate, usually papillate, margin at first
straight and applied fo the stem. Spores angular.

Terrestrial, small, slender plants, corresponding to Mycena of
the white-spored group, approaching the smaller Entolomas, and
separated from Leptonia by the unexpanded bell-shaped pileus. Tt
is a small genus.

The PILEUS is glabrous, silky or scurfy, dry or hygrophanous;
and its campanulate shape which is rather persistent and is due to
the position of the straight margin on the stem when young, is
quite characteristic. It is usually fragile. The color is some shade
of brown in our species except in N. caelestina. The GILLS are
often broad or ventricose, and generally secede (i. e. separate) from
the aftachment at the stem, in which respect they differ from those
of Clitopilus. The STEM is central, tubular and elastic or fragile
in most species; in some, however, it is toughish-cartilaginous
like that of certain Mycenas. It has a tendency to become com-
pressed or longitudinally furrowed because of its hollow interior.
It is usually glabrous or minutely flocculose; in N. dysthales (Pk.)
it is densely floccose-hairy. There is no annulis, nor volve, and the
flesh is confluent with that of the pileus. The SPORES are angular,
often irregularly tuberculate-angular. CYSTIDIA are usually ab-
sent; in \. babingtonii and N. dysthales they may be found on the
edge of the gills. A few species have a slight ODOR; that of N
mammose is similar to rancid meal. The Nolaneas are difficult
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to identify to the species, and a microscope is essential to anv final
decision.

Key to the Species
(a) Pileus and stem lavender to violaceous. 630. N. caelestina var.
violacea Kauff,
(aa) Pileus and stem some other color.
(b) Spores quadrate or cruciate-four-angled; pileus umber or smoky-
umber. 623. N. pascua Fr.
(bb) Spores not distinctly four-angled.
(¢) Pileus with greenish tint, fuscous-brownish, livid or smoky,
very shining. 624. N. versatilis Fr.
(cec) Pileus without greenish or olivaceous tints.
(d) Stem and pileus hairy, fibrillose-scaly or flocculoge; gills
subdistant.
(e) Spores 14-20x 89 mier.; whole plant smoky-brown. 622.
N. dysthales (Pk.) Atk.
(ee) Spores subglobose, 8-9 micr.; pileus small, covered with
loose brown fibrils. 625. N. babingtonia Berk.
(dd) Stem and pileus glabrous, silky and shining.
(e) Gills white or whitish at first; pileus hygrophanous.
(f) Pileus coniecal, cinnamon- brown then pale and shining;
gills narrow. 628. N. conica Pk.
(ff) Pileus campanulate, grayish-brown; gills medlum broad.
629. N. fuscogrisella Pk.
(ee) Gills grayish at first; odor somewhat rancid-farinaceous.
626. N. mammosa Fr. 627. N. papillata Bres.

*Gills at first gray, brown or fuscous.
622. Nolanea dysthales (Pk.) Atk.

Y. State Mus. epmt 32, 1879 (as Entoloma dysthales).
Jour. of Mycol., Vol. §, p. 114, 1902 (as Nolanea nodospora Atk.).

PILIIUS 6-18 mm. broad, rarely larger, thin, cainpanulate-convex,
obtuse, densely floccose-hairy, sometimes furfuraceous and striate,
more often even, the hairy tufts sometimes squarrose, smoky-umber
or dark fuscous, margin at first straight. FLESH submembranous.
GILLS adnate, ascending, broad, ventricose, subdistant to distant,
thickish, dark fuscous-gray or smoky, tinged flesh color at maturity,
edge flocculose. STEM 14 cm. long, 1.5-4 mm. thick, equal, more
or less densely floccose-tomentose, dark fuscous or seal-brown, be-
coming smoky, toughish-cartilaginous, stuffed then hollow, con-
color within SPORES large, variable, elongated tuberculate-angu-
far, 14-20 x 8-9 micr., deep flesh color in mass, faintly colored under
the microscope. CYSTIDTA only on edge of gills, variable, some-
times elliptical to ventricose and obtuse, sometimes ventricose-
lanceolate and pointed, 60-70 x 20-25 micr. ODOR and TASTE
mild.
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Solitary or scattered. On low, wet, mossy or swampy ground,
on leat mold, etc., in hemlock regions. Bay View, South Haven,
New Richmond. July-September. Infrequent.

This species is known by the covering of the cap and stem, its
color and the very large tuberculate spores. It is very variable
and was considered an Entoloma by Peck, who first described the
form with the thin, striate pileus whose surface is only granular-
furfuraceous or mixed with the characteristic hairs. Later Atkinson
deseribed the form in which the hairy covering is more highly
developed, often as if matted, as Nolunea nodospora. 1 have found
the two forms in different parts of the state and consider them
variations of the same plant. The trama of the pileus is two-layered,
the layers being separated by a dark line of narrow hyphae. A form
occurs in frondose woods, of which the hairJike fibrils of the stem
are almost ferruginous. The gills of N. dysthales remain dark
grayish-brown a long time and hence it is easily mistaken for an
Inocybe; at length, however, they are somewhat colored by the
rather bright spores. It seems that in very moist situations the
cap is less hairy-scaly and then striate, especially when more fully
expanded. The size of the basidia varies as the plant slowly ma-
tures and the cystidia seem to take on a different shape in age.

623. Nolanea pascua Fr.
Syst. Mye., 1821,

Ilustrations: Cooke, Ill., L. 376.
Gillet, Champignons de France, No. 493.
Ricken, Blitterpilze, L. 74, Fig. 3.
Swanton, Fungi, P1. 42, Fig. 10-12.

PILEUS 24 cm. broad, fragile, conico-campanulate, obtuse or
umbonate, hygrophanous, umber-brown and striatulate (moist),
fading and even (dry), glabrous, silky-shining. FLESH thin, con-
color. GILLS rounded behind, adnexed, rather broad, wveniricose,
grayish, then gray-flesh color, seceding, close. STEM 4-10 cm. long,
24 mm. thick, pallid grayish-brown, cartilaginous, hollow, equal,
often twisted, fragile, splitting longitudinally, fibrillose-striate.
SPORES subquadrate or almost cruciform, 8-11 micr. diam., deep
flesh color in mass. CYSTIDIA none; sterile cells absent on edge
of gills.

Gregarious. On low mossy ground in open woods by lakes. Ann
Arbor. September. Infrequent.
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This species is said to be very common in Europe. I have only
one record and the specimens are lost. It was most sharply marked
by the quadrate, 4-angled spores. This is a character given by
nearly all authors and by the figures. Our plants approached closely
N, staurospora Bres. (Fung. Trid., Vol I, p. 18), and this Species
and N. pascua (sense of Ricken) seem to be very similar. It
certainly is not a common species with us and I did not observe
any olive tints, such as occur in our N, versatilis.

624. Nolanea versatilis Fr.
Monographia, 1863.

Ilustrations: Fries, Icones, PIL 98, Fig. b.
Ricken, Blitterpilze, Pl. 4, Fig. 7.
Plate CXV of this Report.

PILEUS 13 cm. broad, at first conic or elongated-oval, then
campanulate, fragile, obtuse, at length expanded and subumbonate,
silky-shining, sometimes silky-fibrillose, almost glittering, color
variable, livid-fuscous, olivaceous-brown, smoky-tinged, subhygro-
phanous. FLESH thin, submembranous, grayish. GILLS narrowly
adnexed, almost free, ventricose and broad in front, subdistant, gray,
becoming smoky-flesh color, edge minutely fimbriate. STEM 3-6 cm.
long, 14 mm. thick, equal, hollow, often twisted or compressed,
splitting longitudinally, fibrillose-striate, shining, glabrous or floc-
culose, pallid then pale tuliginous or fuscous. SPORES tuberculate-
angular, longer than wide, 9-11x6-7.5 miecr. (few longer), flesh
color in mass. CYSTIDIA numerous on edge of gills, few elsewhere,
ventricose, often acuminate-pointed, 45-65 x 12-16 micr. ODOR and
TASTE slight or none.

Gregarious. Among grass in low moist woods. Ann Arbor, New
Richmond. July-August. Infrequent.

This species was abundant in a single wood-lot during one season;
elsewhere it occurred as few individuals. Tt varies in size and
shape (within limits); often it has the shape and size of Cooke’s
figures of N. pascua, at other times the caps may be narrow and
stem slender and longer, all in {he same patch. The cap is beauti-
fully silky and shining and usuall y has a somewhat olive or greenish
hue which suggests the glitter of metal. The shape of the young
plant is often like that of Hygrophorus conicus or of an Inocybe.
In our specimens the stem was frequently somewhat flocculose.

and shape.
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Except for the spores it approaches N. pascua quite closely in color

It is here conceived in the sense of Ricken.
625. Nolanea babingtonii Berk.

Outlines of British Fungology, 1860.
I]lustraﬁons: Patouillard, Tab. Analyt., No. 429.
Cooke, I1L., P1. 377.

“Pileus 6-12 mm. broad, conico-campanulate, pale gl.’ay, co've'red
with dark brown fasciculate fibrils free at one end, s11ky-sh‘1n1ng,
FLESH very thin. GILLS adunate, distant,
STEM 2-3 cm. long, 2
slightly

disk subsquamulose.
gray, ventricose, edge minutely flocculose. :
mm. thick, equal, covered with dark-brown down, ho. owl, SN
undulate. SPORES angular-nodulose, subglobose or slightly oblong,
-8 micr., apiculate.”
' SLZixlrityon? On moss, in wet places. Rare. . 3ep01’ted by Longyeal('i.
The description is taken from Massee’s British Fungus Fylora, a;i-
the spore-measurements were doubtless milde f}’om the- ty pg 1S-Izate
men. Patouillard gives spore size as 9-10 x ?-6 ml(.:r. Itisa f ; te
little plant, characterized by the loose fibrils \Vhlql stand 0%1 aézn
its pileus and stem. There is some doubt of this determin .

626. Nolanea mammosa Fr. (Sense of Bresadola.)

"Epicrisis, 1836.
Tlustrations: Bresadola, Fung. Trid., Vol. I, Tab. 82, 1881.
Gillet, Champignons de France, No. 491.

PILEUS 24 cem. broad, conie to broadly campanulate, ma.rgln
decurved, mammnilately umbonate, faintly §triate, umbe.r.(mmit),
soon grayish-brown or fuscous, innately fibrillose and. shining .W .ien
dry. TFLESH dingv, brownish near surface, thin, subscissi eé
GfLLS rather broad, rounded behind, usually narrowly ?dna(l;ceﬂbuh
seceding, subdistant, thickish, pale gray at first then tlnigre tesd
color by spores, edge often uneven. STEM 5-9 cm long, e ogga e é
2-5 mm. thick, tubulay, tervete or compress.ed, tmgc.(l ju‘sc.(ms, not
white, cartilaginous, slightly fibrillose-striate, white-p1 uwlmse tog
apex, otherwise glabrous. SPORES tubercu'late-angu]ar, eiongilor,
distinetly longer than broad, 9-11x6-7 micr., deep’ﬂes..ld co al,
nucleate. CYSTIDIA nene. ODOR and TASTI of rancid meal.

(Dried: Gills pale brown.)
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Gregarious. On the ground in woods, copses, ete., sometimes i1
gla‘sqx places. Throughout the State, July-()ctoberi ) Frequeif N
St;llllls&:‘ olur. Commones'F Nolanea. _.[t may be known by its elongatéd

n which is often furrowed longitudinally, by its gray gills and
by the spores; the latter ave distinctly longer ﬁlan broavd and tth
?:gles are not as clearly and sharply marked as in othe; speciese
Thi:giie;j;ﬁ l?j'gi{’opllanous. The gills are often broadly adnate.

e are sterile cells on the edge of the gills,

627. Nolanea papillata Bres,

Fungi Tridentini, Vol. I, 1881.

Tlustrations ; Ibid, P1. 82.
Fries, Tcones, PL. 98, Fig. 4 (a
Fr.),

S Nolanea mammosa var. minor

PILEUS 28 cm. broad, campanulate, then ¢
umber to watery-brown and striate (moist), paler when dry, ol
b.rous. FLESH thin, scissile, subhygrophanous fragile (?‘r)HgIaS-
smuate»a-dnate, seceding, broader toward front silbdi‘;an;: to ~11 o
subventricose, livid-whitish then somewhat ;almontcolored Cfose,
spor'(‘es. STEM slender, 35 em. long, 1-2 mm. thick, tubular I'Oin
izai;lsh»brown., glabrous, slightly pruinose at apex, \;'hite-myc’ellijji;
SPO;‘)SPQ"S strilghE or curved, .(:artilaginous, sometimes striatulate.

\) LS angular, 9-11 x 6-7 Inicr., nucleate, salmon-colored in mass
ODOR none or slightly of rancid meal. CYSTIDIA none o

.Scattered. Low places in moist frondose woods. Ann .AI‘b ", B

Vlle)\};f New Richmond. September. Infrequent. - e
iffers mainly V. 7 in i
e st ;j;:llygﬁlosm N. mammose in its more slender habit, smaller

rpanded, papillate,

**@ills white at first,

628. Nolanea conica Pk.

N. Y. State Mus. Rep. 24, 1872.

PTLITS 515
. I:TLLLS 5-15 mm,. broad, comical, then expanded and papillate
:1/(/1 ophanous, watery-cinnamon and striatulate (moist 1 X
silky-shining and subzonate (dry). FLESH thin GILIl)S7 " ?1’
free, close, moderately broad, narrowed behind, \\'hi‘te at ﬁl‘;t 293171 '
flesh color from spores. STEM slender, 2.5 cm. long, 1-2 mm’ tilligcllzt
E . U
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equal, straight, tubular, cartilaginous, elastic, white-mycelioid at

base, tinged ashy-brown. SPORES tuberculate-angular, 7-9 (in-
cluding apiculus) x 5-6 micr., longer than broad, apiculus prominent.
CYSTIDIA none.

Selitary or scattered. On moss or low places in swamps or wet
conifer or mixed woods. Northern Michigan. July-September. In-
frequent.

The conical, shining, hygrophanous pileus and small spores dis-
tinguish it. The length of spores rvavely passes 8 microns unless
apiculus is incuded.

629. Nolanea fuscogrisella Pk.
N. Y. State Mus. Rep. 39, 1886.

PILEUS 1-2.5 em. broad, campanulate, more or less palillate,
hygrophanous, glabrous, grayish-brown and striatulate (moist),
paler and silky-shining (dry), papilla darker. GILLS rather broad,
narrowed behind, adnexed, almost subdistant, whitish theun bright
flesh-colored. STEM 5-7 cm. long, 2-4 mm. thick, glabrous, white-niy-
celioid toward base, apex pruinose, brownish, often darker than
pileus, tubular, cartilaginous. SPORES 7-9x 56 micr. (incl. api-
culus), angular, apiculus prominent.

Gregarious. On moss, etc., of low mixed woods. Sault Ste. Marie.
July. Infrequent.

This differs {from the preceding in its stouter stem, and less conic
pileus. The spores are very similar. The gills are broader. In our
specimens the stem was invariably darker than the pileus, and
hoary at base and abeve by the white mycelium. The spores are
slightly shorter than the measurements given by Peck. .

630. Nolanea caelestina var. viclacea Kauff.
Mich. Acad. Se¢i. Rep. 10, 1908,

PILEUR 810 mm. broad, conico-campanulate, lavender, acutely
papillate, innately silky-fibrillose, margin even. GILLS aduexed,
rather narrow, subdistant, white then flesh color, not rveaching to
the margin of pileus. STEM slender, 5 cm. long, 1 mm. thick, even,
glabrous, pruinose at apex, equal, lavender, darker than cap.
SPORES tuberculate-elliptical, 9-11 x 6-7 micr. CYSTIDIA none.
‘ODOR none.
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Solitary., In low elm swamp. Ann Arbor. Rare.

A beautiful little plaut, usually hidden among the debris of the
woods.  The stem is flexible, subcartilaginous and does not turn
reddish when bruised. It differs from the descriptions of the type
in the narrow gills. It appears close also to V. cruenta Quel. ex-
cept in color.

Eccilia Fr.

(From the Greek, ckkoilo, I hollow out.)

Pink-spored. Stem cartilaginous, hollow or stuffed, slender.
Gills decurrent, either attenuated behind or broadly adnato-decur-
rent. Pileus umbilicate or depressed, its margin at first incurved.
Spores angular.

Terrestrial or lignicolous. Small, slender plants, corresponding to
Omphalia of the white-spored group; differing from the small
Clitopili in the cartilaginous stem. A very small genus composed
of rather rare species.

The PILEUS is glabrous, silky, or somewhat squamulose in the
umbilicus; dry or hygrophanous. It is usually expanded and then
the center is depressed to strongly umbilicate. Its margin is at
first incurved and this character may persist until maturity. The
color varies from white to grayish and brown. The GILLS are
attached in two ways, either attenuate-long-decurrent or broadly
adnate and then slightly decurrent, remaining attached, i. e., not
seceding as a rule. They are often quite distant as in F. rhodocyliz
Fr. or crowded as in E. atrides Fr. and E. polita Fr. They vary
from narrow in some ‘species to broadly triangular in others. In
E. apiculata Fr., E. vilis Tr. and E. rhodeylicioides Atk. they are
distinetly gray; in others, white or dingy white, finally colored
by the spores. Some species Possess cystidia, giving the edge a
minutely fimbriate appearance. The STEM is usually enlarged
somewhat at the apex where it expands into the membranaceous
pileus. It is truly cartilaginous, slender, and soon hollow or
tubular within. Some species have heen described as solid, but
it remains to be seen whether these are not really only stuffed at
first by a differentiated pith. The color is often that of the pileus
or paler. The angular SPORES correspond to those of Leptonia,
Nolanea, Pluteus and one of the sections of Clitopilus. CYSTIDIA
usually absent; in &. pirinoides, F. rhodcylicioides Atk. and
. roseoalbocitrine Atk. evstidialdike cells are present on the edge of
gills.

~

CLASSIFICATION OF AGARICS 587

The group is difficult, and the rarity of specimens makes it hard t.o
learn much concerning their variability. A microscopic study 1s
essential to determine the species with any satisfaction, as the

size of spores and basidia, the structure of the trama, and the pres-
ence or absence of cystidia must often determine the final judg-

*ment.

Because of their rare occurrence, it seems best to include in t.he
key all forms which may possibly be found in the State. FE. polite
and E. carneo-griseq have been reported from the neighboring States.

Key to the Species

(a) Gills crowded or close. y
(b) Edge of gills black-dotted. 631. E. atrides Fr.
(bb) Edge of gills concolor, not black dotted: . . .
(¢) Pileus 2-4 cm. broad, hygrophanous, livid (moist); gills very
crowded, broad. E. polita Fr. o
(ce) Pileus 5-20 mm. broad, not hygrophar_lous, mouse-gray; gills
close, broad; spores 5-angled, 8-10 micr. 634. E. pentagon-
ospora Atk. var.
a) Gills subdistant to distant. . )

(a(g) Pileus 2-5 em. broad, hygrophanous, tough, sordid-brown ; sten?
tough, concolor; taste tardily pungent; gills close to subdistant;
on the ground. 635. E. mordax Atk.E neo-grisea)

bb Pileus smaller (rarely as large in E. car - . )
( (():) On wood; pileus deeply umbilicate, 1-1.5 cm., hygrophqnous,
gills very distant, broad, long-decurrent. E. rhodocyliz Fr.

Not on logs, stumps or wood. o

(021) On sphagnum; pileus umbonate, small, dark-brown; g_111s
long-decurrent, distant, broad. Spores 10-12.5x 6-7.5 miecr.
E. sphagnicola PKk.
(dd) On lawns, fields, or in woods on'humus, ete.

(e) Pileus white, 1-25 cm., silky; gills adnato-decurrent, sub-
distant; stem long; white. Spores elongate, 9-11 x 6-9
micr. E. roseoalbocitrina Atk.

ee) Pileus grayish-brown to fuscoqs. .

( (%) Pileus hygrophanous; gills w1thou§ cystidia.

(g) Edge of gills darker, crisped; pileus gray flesh color,
margin micaceous; gills distant, spores 6-7 x 45
micr. E. carneo-grisea B. & Br. . . )

(gg) Edge of gills concolor; pileus browm.sh-gray (moist) ;
gills subdistant, broad. 632. Eh gmstqg-_rubella Fr.

ff Pileus not hygrophanous; gills wit _cystidia. ]

( ()g) Gills adnato-decurrent, broad behind, distant; spores
sphoeroid, angles not sharply marked. 633. E. pirin-
oides sp. nov. .

Gills arcuate, distant, decurrent; spores prominently

(e8) angled, quadrate. E. rhodocyliciodes Atk.

IHustrations:
E. wilis Fr.: Ricken, Blitterpilze, P1l. 73, Fig. 10.
E. carnco-grisea Fr.: Hard, Mushrooms, IMig. 205, 1908
E. parkensis Fr.: Icounes, PL. 100, Fig. 5.
E. polita Fr.:  Atkinson, Mushrooms, Fig. 140, 1900,
Fries, Icones, P1. 100, Fig. 8. Hard, Mushrooms, Fog. 206,

1908.
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; rusticoides Gill. Ricken, Blatterpilze, 1. 73, Fie. 11

L. rhodocayliz Fr.: Swanton, Fungi, PL 42 1909 Fries,
Icones, P1. 100. Fig. 6. ’ ‘

E.sphagnicole Pk.: X, Y. Mus. Rep. 534, P11, 1900

Fries,

631. Eccilia atrides Fr,

Epicrisis, 1836,

PILEUS 12 ¢ oad, ¢ i
darker’lx;::i ;t; iijl.ull)ll Sfll(-]’ deeply umbilicate, dark wmber, umbilicus
il dé;m, ’1 thicus, somewhat virgate, pruinose. FLESH
ST o 101]0.1 ellllj, narrow.ed belind, close, pallid, edge black.
e 58 1. long. = ;11111. thick, brownish, apex paler and floc-
', dots sometimes black, sometimes pallid, hollow, gla-

brous below, equal and slender. SPORES tuberculate-aneul
-angular,

elongated, 11-13 x -7 mi i
0 > 11-13x 6-7 mier. (inel. api i

. . ap 3 g i
oone ( apiculus), bright flesh color in

.Sohtary or gregarious. On very rotten wood
View. July-August. !

northern Michigan.
This species appr i
Do (} e;ne?l approaches Leptonia serrulate Fr. which also hag
ack.c o . .
- et,e zl.ls. At times this character is almost or entirely
absent exce '
poset fp %11 oild plants. Our plants had truly decurrent illg
L 1 N {@ ) - f * Y
-extending far down the stem. Tt is usnally found dgb is
or on very rotten logs i ‘ i | dders feal it
A , gs in forests. Ricken considers it i i
oo e ken considers it identical with

. Houghton, Bay
Infrequent in maple and hemlocl? w007ds oqf

632. Eccilia griseo-rubella Fr.
Lpicrisis, 1836.

IMustrations: Fries, Teones, PL 100. Fige 4
, Fig. 4.

sillet, Champignons de France, No. 568
Cooke, I11., PL. 613, ' '

PILEUS 1-2.5 em. broad, campanul

i ate, umbilicate, hygr
striate and brownish-ashy (moist) et
o K

umbilicus darker, minut

:ﬁﬁanng;)se, elsewhere with innate white fibrils. FLESI,i conc?)tlf)ly

pﬂl]:l ] LLi broadly adnate, slightly deeurrent, broad subdistan?
allid then flesh color, edge even. STEM 9 ’ Tor ,
: ! . edg . STEM 24 e¢m. long

thick, pallid to buft, glab;ous et gt 12 o

SPORES tuberculate-angular,
Solitary or scattered.

» equal, even, cartilaginous, hollow.
elongated, 89 x5-6 mier.

On the gr 1i
o e ground in cedar swammns 2
View. September. Infrequent. s By
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Our plant has rather broad gills as is shown in Fries’ Icones.
The other authors figure narrower gills. The pileus becomes hygro-
phanous-streaked on drying.

633. Eccilia pirinoides sp. nov.

PILEUS 1.2 cm. broad, eampanulate, then subexpanded, margin
decurved, depressed-umbilicate, grayish-brown to fuscous, moist,
silky shining when dry, with dense appressed small squamules on
disk:, appressed-fibrillose elsewhere.  GILLS aduato-decurrent,
broad behind, subdistant, thin, whitish then rosy-tinged to bright
flesh color. STEM 4-6 cm. long, 1-2.5 mm. thick, distinetly cartil-
aginous, white, slightly fuscescent, pruinate, equal, even, stuffed
with a white pith, finally hollow. SPORES sphoeroid-subangular,
angles not prominent, 810 micr. diam. (without apiculus), abrupt-
ly narrowed to an epiculus which is 2-3 micr. long, obscurely 5-6
sided. CYSTIDIA not numerous, slender, acuminate, about 75
mier. long. BASIDIA 4-spored, clavate, 45-50 micr. long. ODOR
none. A
Gregarious. On the ground, among forest debris, hemlock, oak
and maple woods; clay ravine. September. New Richmond.

Except for its lack of a strong malic odor, it agrees with all the
descriptions which we have of . pirina B. & C. Tt also approaches
E. rhodocylicioides Atk.; but it differs from the latter in its bright
colored spores, even pileus and broadly adnate, white gills; the
shape of the spores is also different. It has so far been found only

in one locality.
634. Eccilia pentagonospora Atk. var.
Jour. of Mveol, Vol. § p. 113, 1902,

PILEUS 5-20 mm. broad, fragile, convex-plane, umbilicate, hygro-
phanous, «t first blackish-gray, fading to steel-gray and shining,
even, at first minutely tomentose-flocculose over the entire surface,
later appressed scurfy. FLESH thin, membranous. GILLS broad
behind and adnate-subdecurrent, at first grayish then dark- flesh
color, close to subdistant, thickish, somewhat crisped, edge con-
color. STEM 1-2.5 cm. long, 1-1.5 mm. thick, equal, hollow, entire-
Iy glabrous, cartilaginous, metallic gray, whitish-myeelioid at base.
SPORES tuberculate-angular, mostly 5-angled, angles obtuse, 79.5
mier. (incl. apiculus), deep flesh color in mass. CYSTIDIA none.

BASIDIA about 30 x 9-10 micr.
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Gregarious. On i il 1
. moist soil in frondose w
woods. A
Angs un  Arbor.
] This collection departs from Atkinson’s deseription in the more
occ.ulose, hygrophanous pileus and the hollow stem. The micro
scopic characters seem to be the same,

635. Eccilia mordax Atk.
Jour. of Mycol., Vol. 8, p. 113, 1902

PILEUS 25 cm. broad, convex, tough, umbilicate, hygrophaneus
glabfou.s, dull-reddish-brown to pale chestnut or cinnamon (motst) ,
SOI‘.dld isabelline (dry), even, margin inrolled. FLESH dirt’
white, thin. GILLS adnate to subdecurrent, close dingy brown 3757
ﬁr.st then tinged flesh color, narrow. STEM 3-6 c,m. long, 3-5 ma
thick, tough, equal, ﬁbrous-cartil‘aginous, fistulose, often coz’npresse:g
concolor, glabrous or pruinose, white mycelioid ’at base SPORES’
oval, 6-7x4-5 mier., smooth, pale flesh color. CYSTfDILX non
B{&SIDIA clavate, 25-30 x 6-8 micr., 4spored. TASTE ;lt ﬁret.
nu(l}d, af’u?r 15-20 minutes pungent in the throat and causes nausejl

regarious. On i i i v
Arbof vt Intfi;gqizzll'nd, Springy sides of ravines. Ann

This species approaches Clitocybe cyathiforme in external ap-
p'earan‘ce, but differs by its flesh-colored spores, its umbilicaf
plle.us and the habitat on the ground. It seems ’Eo be our larg i
Eceilia and is probably somewhat poisonous. -

Claudopus Smith,

(From the Latin, claudus, defective, and pes, foot.)
d‘l?nk-spored.‘ Stem eccentric, lateral or wanting. Pileus dimi-
‘ 13 'eﬁl re:upmate, irregular. Gills not seceding nor anastomosing
aalating from an eccentric or later i ’
B entric or lateral point. Spores angular or

t()n. rotten Wf)Od or humus. Corresponding to the genus Pleu-
f];) 115 of the Whlt(?-slj.or(?d group. With the exception of . nidulans
1 (3 ayle s‘m‘all, Insignificant, soft plants, often growing in small)
(;E ows of decayed wood or on humus at the base of stumps, ete
! e small forms are white, grayish or brown; C. nidulans is g/éllow.
.o bu]j“v. Afll except one of the small species are at first resupinate
L e, applied to the substratum with gills uppermost, but ﬁnaH};

)
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becoming reflexed with gills in the usual posilion. The stem is
entirely lacking or is small and inconspicuous, usually tomentose

or villose at the point of attachment of the stem or pileas. Only
a few species are known in our flora.
Key to the Species
(a) Pileus medium to large, yellowish; gills orange yellow. 636. C.
nidulans Fr.
(aa) Pileus small, 3 cm. or less in diam.; not yellow.
(b) Pileus white or whitish, at first resupinate.
(e¢) Spores angular; pileus silky to villose-floccose. 637. C. de-
pluens Fr.
C. variabilis Fr.

(ce) Spores not angular; pileus tomentose.

(bb) Pileus gray to brown.
(¢) Pileus hygrophanous, striatulate (moist); gills scarcely reach-

ing stem. C. griegensis PKk.
(ce) Pileus not hygrophanous, subdecurrent. 638.

Fr.

C. byssisedus

636. Claudopus nidulans Fr.

Syst. Mycol., 1821. (As Pleurotus.)

Illustrations: Atkinson, Mushrooms, Pl 41, Fig. 141, p. 149,

1900.
Hard, Mushrooms, Fig. 208, p. 256, 1908.
Clements, Minn. Mushrooms, Fig. 35, p. 59, 1910.

Plate CXV of this Report.

PILEUS 1-7 cm. broad, shelving, sessile or narrowed behind into
a short stem-like base, nearly orbicular, dimidiate or reniform,
coarsely hairy or tomentose on the surface, rich yellow or buff,
margin at first involute, even. FLESH soft, rather tough. GILLS
orange-yellow, mediam broad, close to subdistant, adnate, rarely
subdecurrent. STEM or attached base tomentose next to the gills
beneath.  SPORES elongated, slightly ecurved, 6-8x3-4 micr.,
smooth, pink in mass. ODOR wery disagrecable when fresh.
TASTE becomes rather mild at length; not desirable for the table.

Gregarious or imbricately caespitose. On decaying logs, etc., of
frondose trees. Throughout the State; Marquette, Houghton, Ann
Arbor, ete. July-October. Infrequent.

Panus dorsalis Bose. is now agreed to be the same.
consistency of C. nidulans approaches that of the genus Panus. In
general appearance it looks like a Pleurotus and was so called by
Fries, and as its spore-color is not a very bright pink it would seem
to fit that genus as well as Pleurotus subpalmatus does. The latter,
in my opinion, might equally well be made a species of the pink-

The toughish
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spored group. The beginner will e apt to veter (. nidulans to the
ochre-spored group in Crepidotus if he neglects to make a spore-
print. This all emphasizes the fact that nature takes no account of
the convenience of the student and probably no system can ever be
devised in which some plauts will not be found half-way between
the groups. This is the largest of the genus, and is not easily con-
fused with other mushrooms except COrepidotus dorsalis which
resembles it in colors but is smaller and has globose, ochre-brown
spores. The pileus is more often dimidiate or kidney-shaped rather
than the shape given in Atkinson’s illustration,.

637. Claudopus depluens Fr.
Byst. Mycol, 1821,

Iustrations : Patouillard, Tab. Analyt.,, No. 431.
Cooke, I11., Pl. 344,

PILEUS 1-5 mm. broad, white, resupinate at first then re-
flexed, suborbicular, subreniform, conchate, ete., variable in form,
floccose, almost sessile or attached by a short, white, villose STEM.
FLESH membranous, very thin. GILLS radiating from the stem,
broad, subdistant to distant, rose-colored at maturity. SPORES
angular, somewhat longer than broad, sphoeroid-angular from the
end-view, 7-10 x 6-7.5 micr,, distinctly rose-colored in mass, nucleate.

On very decaying wood or black humus, in hemlock and birch
mixed woods, in springy places. New Richmond. September.
Rarely found.

Massee gives the spores as sphoeroid; Patouillard and Peck give
them slightly longer. Tt may be that varieties occur which might
explain the difference. There was no tinge of red or gray present
in our plants, as described by Fries. They are small and insignifi-
cant plants. C. variebilis is similar, but has non-angular spores.
Ricken reports the above species under Crepidotus and with smooth
spores.

638. Claudopus byssisedus Fr.
Syst. Mycol., 1821,
Hustrations:  Patouillawd, Tab. Analyt., No. 432,

Cooke, TI1., PL. 344.

“PILEUS 5-20 em. broad, at first resupinate, then reflexed, near-
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ly plane, reniform, covered with a fine pruh?osity, gray tinged with
pink, or grayish-brown, striate on the margin. FI‘JESH :Athm, memv-
branous. GILLS subdecurrent, grayish, rosy‘ from Lh.e sporga.
STEM short, eccentric, or lateral, incurve.d, villose, white ﬁlei
radiating from the base forming an 1nter1'aced membrane.
SPORES elongate-angular, 9-11 x 6-7 micr., rosy in mass.' 1
On very rotten wood. Swamps of‘frondose ‘.01’ gomfer trees..
Throughout the State. Summer. Infrequentiy 1‘01111(1. -
The description is taken from Fries and I.Jatoulllard. 1 As 1n‘ Tle
preceding species, there is a difference ‘111 1:1'1e sp01e~111§3;111§-
ments given. Our plants have spores agreeing W'lth those of Peck,
while in Europe they seem to be smaller. Patouillard and Massee,
give them 7-8x 6 micr. The American form must, therefore, be

considered as a variety. It is scarcely distinet from . griegensis

Pk.
LEUCOSPORAE

Amanita Fr,

(From the Greek Amanos, the name of a mountain in Asia M.in.or,
which doubtless abounded in edible fungi, for the Roman physmla.m
Galen used the term Amanites to refer to Agaricus campestris.
Persoon first applied it to this genus, using Awmanita caesarea as

e.
thi\%ﬁe—i‘pored; stem provided with an annulus and a volva, :.md
separable from the pileus. The gills are free or attached ?oy a line,
white, eut off squarely at anterior extremity. The volva is formed
from a universal veil which covers the whole plant in the egg-stage
and is discrete from the cuticle of the pileus. The hyphae of the
trama of the gills are divergent. . -

Soft-fleshy, terrestrial, mostly poisonous mushrooms, usually of
rather large size, never truly caespitose; mostly in forests or on
the border of woods and thickets; sometimes, however, in fields or
lawns. '

The PILEUS is soft, entirely enveloped at the beginning, along
with the stem, by a differentiated layer of tissue called the uni-
versal veil. When this splits above the pileus during the enlarge-
ment of the plant, it is pulled off from the pileus and leaves the
surface of the pileus glabrous; when it splits circularly around the:
edge of the pileus (circumscissile) the loose layer left .on top-
ceases to grow and as the pileus expands and enlarges, this cove?-:
ing is broken into patches or warts, sometimes called scales; if

75
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the universal veil is of a powdery or loose consistency, it tends to
disappear on the surface, or remains as floccose or mealy granules
either irregularly disposed over the pileus or ouly on the margin;
all intermediate arrangements occur when atfected by the weather,
as when rains wash off the scales, etc., or dry weather causes slow
expansion and corresponding irregularities. The margin is marked-
ly striate in some species like A. caesaree and A. russuloides, or
striations may be entirely lacking as in A. phalloides. The shape
of the pilens varies in the young stage, usually ovoid or spherical,
sometimes campanulate or somewhat conical. Many species have
the surface of the pileus, under the secales, provided with a delicate
viscid pellicle, which causes fresh specimens when wrapped in
tissue paper to adhere to the paper, and indicates one of the ways
of recognition. The color of different species varies from pure
snowy white to smoky brown, yellow, orange or bright red; bright
green or blue colors do not occur in our species of this genus, olive,
ashy to lead-color or livid-purplish being the only shades in this
connection.

The GILLS are white or whitish, in some species tinged yellow.
They are free from the stem, sometimes remote leaving an open
space around its apex, sometimes reaching it by the narrowed point
which may run down the stem as a line. Their shape varies, some-
times ventricose, often broader in front, sometimes almost equal
in width except at stem; the anterior end is more or less sharply
truncate, and this ean be used to distinguish this genus and Amani-
topsis from other Agarics even after cooking. Shorter gills alter-
nate with those of full length. The trama of the gills is composed
of hyphae which in this genus diverge toward the hymenium, instead
of being noticeably parallel; in this respect it agrees with the
genera Armillaria and Hygrophorus. ;

The STEM is usually soft; the interior is stuffed by @ pith which
is sometimes weblike and evanescent, sometimes forming a spongy
column in the stem, and only disappearing at full maturity; in both
cases the stem may become hollow. In A. strobiliformis, A. soli-
taria and A. chlorinosma the pith approaches the condition of
solid stems, but all Amanitas have practically a form of stuffed
stem. The texture of the stem is not homogeneous with that of the
pileus and the apex separates rather easily from the pileus leav-
ing a socket. Tt is cylindrical or tapers upward, the base enlarged
in most cases into a bulb, but occasionally cylindrical throughout
as in A. spreta. The base is enveloped in the volva which is found
in various degrees of development or persistency and which can be
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grouped under three heads: (1) The VOLVA is the remains of the
whole universal veil which has split above the pileus and has
formed a true cup or sheath at the base of the stem, the
margin usually extends above the bulb or base. (2) The
VOLVA in this case is only the lower half of the wuni-
versal veil and adheres closely around the bulb, some-
times forming circular rolls or scaly rings on the lower part
of the stem. (3) The VOLVA is very incomplete and fragmentary,
floccose, mealy or minutely warty; this is due to the loose, friable
texture of the universal veil, the remnants of which disappear
eagily when the stem is pulled from the soil. Thus the presence
of a volve is not a safe or positive characteristic in case persons
depend on the “death-cup” for their identification of the poisonous
Amanitas. Besides the volva, the stem is provided with an AN-
NULUS. The annulus is sometimes formed from an outer layer
of the stem. In the young, “button” stage the gills lie with their
edges closely against and adnate to the stem, and during elonga-
tion of stem and expansion of pileus, this thin outer layer is pulled
loose from the stem by the fact that it adheres more closely to the
gills than to the stem. If it begins to tear off from the stem in
the early stage of elongation, it peels the entire stem upwards and
after loosening from margin of pileus it drops down on the lower
part and forms an “inferior” annulus. When it is not loosened
from the gills or margin of pileus until the stem is nearly elongated.
it peels off only from the apex of the stem and later from the gills
and margin of pilens and forms a “superior” annulus. The latter is
much the commonest method, and the layer of tissue which in this
case holds on to the gills for a time and conceals them is called the
“inner veil.” Sometimes this inner veil separates at the stem instead
of at the margin of the pileus and so hangs in shreds or in pieces
from the margin of the pileus. In fact conditions of weather, etc.,
may cause all sorts of variations from the above two most com-
mon methods. The surface of the stem where the outer layer has
been peeled off to form the annulus, usually becomes roughly floe-
cose. Sometimes also the outer rind is split and broken in various
ways by drying, as shown in our figures of A. rubescens; at other
times the stem is glabrous.

Properties. This is usually called the “poisonous genus,” as some
of the species are sure to cause death. Poisonous species occur
also in many other genera, but the poisons are not as deadly. Some
Amanitas are known to be edible, as for example, A. caesarea and A.
rubescens. But one who has not a thorough knowledge of most of

- ;
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the mushrooms, including their microscopic characters, would be
unwise to eat any of the species of Amanita, since the poisonous
species sometimes approach the edible ones quite closely in general
appearance. And to serve them to others under ordinary circum-
stances is worse than criminal. For further discussion see “Chapter
on Mushroom Poisons,” and remarks on individual species.

Identification of Amanites is not always easy. Iven those who
know all the gemera and their characters will proceed cautiously.
The stems with their volvas are often deep in the ground and one
must get the whole plant if amateurs are to be asked to pass upon
them, else they may not take account of this danger-signal—the
presence of a volva “death cup”. The species with a powdery volva
often lose the remnants by the time they are fully expanded, and
might be referred to Lepiota by mistake. When both volva and
amulus are present on a plant with white gills or white spores,
an Amanite is certain. Young undeveloped “buttons” are the more
dangerous, since they then imitate to an extent the common widely
used, edible mushroom Agaricus campestris in its button stage.
Of course, an experienced mycologist would “feel” the difference
when picking it up, but amateurs and those who collect only the
“pink gilled” mushroom, may in this way easily make a sad mistake.
The prudent collector of mushrooms for the table, no matter where
they grow, or how many he has examined, will always look on the
under side of the cap for the white gills, and at the bottom of the
stem for the remains of the volva.

The SPORES vary from spherical to elliptical. They are rather
large, smooth, granular or nucleate, and white, and their size and
shape are most important in diagnosing closely related species.

The TASTE of fresh Amanitas varies. The deadly A. phalloides
has a bitter taste due to its poisonous content. The edible A.
caesarea is considered in Furope one of the finest flavored mush-
rooms, and is highly prized. The ODOR is sometimes strong, as in
A. chlorinosmae Pk. In this species it resembles chloride of lime.
In many species the odor is not marked, and cannot be used to
recognize species.

HABITAT. Amanitas prefer the woods or borders of woods and
thickets. Rarely, however, they are found on lawns, or in fields,
especially in towns which have groves or whose outlying residences
are situated among the original forest trees. Some species prefer
conifer forests, others hardwoods, while others are partial to
partiewlar soils. 4. spreta, A. russuloides and A. peckiana have
been found in Michigan only in the sandy regions. A. phalloides
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prefers the deep moist forest humus. A. verne is partial to the
edge of groves, although widely found elsewhere. I have occa-
sionally found it growing from the very rotten cavities of
stumpsu or logs. There is no rule which we can be sure that they
may not break in their selection of a place to grow.

The genus is with difficulty divided into natural sections. Those
mycologists who laid the foundations of classification, like Fries
and Quelet, divided the genus by the different ways in which the
universal veil forms a volva. Prof. Atkinson has shown that a
single species, A. phalloides, may act, under different weather and
growth conditions, so that some specimens can be placed under one
section, other specimens under another section. Monsieur Bondier
(Bull. Soc. Mye. France, 18, 1902) has pointed out that although
this is true, we can still tell them apart if we take account of the
differences in the structure of the universal veil. For example, in
the “Phalloides” section the universal veil is membranous and
composed of narrow-celled hyphae, and the veil when it does tear
in a circumscissle manner, leaves thin shreds on the cap, never
in the form of elevated warty-scales; while in the “Muscaria” sec-
tion the universal veil is composed of large, rounded cells which do
not cohere well, and hence the veil breaks in a circumsecissle man-
ner, and leaves thick floccose warts on the cap. We will therefore
follow the old divisions and group them in sections with reference
to the texture and dehiscence of the universal veil. Twenty-two
species have been so far found in the State. Since the genus
Amanita, by virtue of its species with poisonous properties, is of
great interest, and its species need to be known as widely as possi-
ble, it has seemed best to include in the following synoptical key
all of the species of the northeastern part of the United States
that one might be likely to find in Michigan.

Key to the Species

(A) Base of stem, or bulb, provided with a distinct, membranous, loose
cup-like sheath, or rarely with a shallow cup.

(a) Pileus orangered, yellow or straw-colored. .

(b) Volva entire, large; pileus deep yellow to orange, striate on
margin, glabrous. 639. A. caesarea Fr. .

(bb) Volva saucer-shaped; pileus straw-yellow, usually with floccose
warts, margin even. 649. A. mappae Fr. (form B).

(aa) Pileus white with delicate pinkish or cream-colored appre.ssed,
fibrillose scales; inner veil evanescent; volva large; stem faintly
rubescent. 645. A. peckiana Kauff.

(aaa) Pileus pure white; bulb rounded belovx(. .

(b) Pileus conical at first; inner veil adhering to gills or edge of
pileus. 643. A. wirosa Fr.
(bb) Pileus convex to subcampanulate; stem with a well-formed an-

nulus.
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(¢) Plant rather stout; basidia 4-spored; volva large. 641. A.
verna Fr.

(ce) Plant slender; basidia 2-spored; otherwise like preceding.

642. 4. bisporigera Atk.

(aaaa) Pileus brown, umber, gray, drab or shades of these.

(b) Base of stem cylindrical, not bulbous; pileus pale brown to
umber. 646. 4. spreta PK.

(bb) Base of stem bulbous, bulb rounded.

(c¢) Pileus viscid, pale smoky plive, umber, or smoky white, often
with shreds of veil on top; annulus apical, white. 640. A.
phalloides Fr.

(ce) Pileus scarcely viscid or dry; stem slender.

(d) Spores elliptical, 11-13 x 7-9 micr.; pileus brown or grayish-
brown; disk with white patch-like scales. 648, A. recu-
tite Fr.

(dd) Spores globose.

(e) Pileus scarcely viscid, fuscous to pale brown, glabrous;
annulus distant, brownish; bulb rather small. 644, A.
porphyria Fr.

(ee) Pileus with numerous ash-colored appressed scales;
ash-colored pulverulence on stem. 647. A. tomentella
Kromb.

(AA) Base of stem or bulb without a cup-like, free-margined volva.
(a) Pileus orange, yellow or straw colored.

(b) Margin of pileus markedly tubercular-striate, yellowish to straw
color; annulus evanescent; volva usually evanescent or a few
scales on bulb. 656. A. russuloides Pk.

(bb) Margin even or only slightly striate; pileus orange to bright
yellow; annulus persistent.

(¢) Flesh of stem changing to reddish when bruised or in age.
6b8.  A. flavorubescens Atk.

(cc) Flesh not reddish.

(d) Pileus large, more than 7 cm. broad; stem stout, provided
with prominent, concentric scales ‘or rings on or above bulb.
650. A. muscaria Fr.

(dd) Pileus less than 7 em. broad.

(e) Bulb with an adherent, inrolled, collar-like ring on its
upper margin; spores spherieal. 651, A. frostiana Pk.

(ee) Bulb and pileus with a few, flocculent masses of the fri-
able, yellow volva; spores oval; common. 659, A. flavo-
conia Atk.

(aa) Pileus not yellow nor yellowish.

{(b) Odor strong of chiorine or chloride of lime; stem bulbous-
napiform, more or less deeply rooting; plant entirely white and
very densely floccose-scaly. 655. A. chlorinosma Pk.

(bb) Odor not penetrating like chlorine.

(¢) Base of stem more or less deeply rooting below an enlarged
or concentrically furrowed bulb.

(d) Pileus white to grayish; plants large and stout, densely
floccose scaly. 654. A. solitaria Fr. A. strobiliformis Fr.

(dd) Pileus or its scales grayish-brown to umber-brown; plants

slender, covered with a loose pulverulence; spores 8-12x
4-6 micr. 4. cinerecconia Atk.
(ce) Base of stem rounded, or at most short conical below.

(d) Flesh of stem or of whole plant turning to reddish where
bruised or in age.

(e) Pileus decorated with yellow powdery masses; flesh chang-
ing to red only toward base of stem. 658. A. Flavoru-
bescens Atk.

(ee) Pileus decorated with grayish or reddish-stained, floccose
warts; whole plant becoming reddish, never yellow. 657.
A. rubescens Fr.

P
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(dd) Flesh not turning red Wllle.n1 bruised.
Pileus, ete. white or whitish. ) .
(egf) lBuHﬁ at base of stem provided with a concentrlce'tlly
grooved close-fitting inrolled sheath; annulus superior.
6§52. A. cothurnata Atk. ] .
(tf) Bulb with remnants of volva varlous}y disposed.
" (g) Stem floccose-scaly or torn, below with an ovate bulb,
which is concentrically scaly. ]
(h) Annulus adorned with yellow floceules, ample,_ dis-
tant: stem stuffed by pith, scon hollow; pileus
covexy‘ed with dense, white, floccose patches. 6563.
A. chrysoblema AtK. sp. nov. ) )
(hh) Annulus white, ample, aplcal;. stem solid-stuffed;
pileus with angular or pyramidal warts. A, cau-
dide Pk.
(gg) Stem slender, glabrous or pulverulent, bulb naked or
with remains of friable volva. .

(h) Entirely white; pileus 5-10 c¢cm. broad, with angular,
erect warts; bulb subglobose, abrupt; annulus per-
sistent. A. abrupie Pk. ]

(hh) Pileus grayish-white or yellow-tinged, 2-5 cm. broad,
adorned with floceculent scales; annulus evanescent,
slight; edge of gills crenulate-floccose. A. crenu-
i ky b to umber

ee) Pileus brown-gray, smoky brown r. . o

( (2:‘) Annulus inferior, broadly pend_ant; p1{eus rich hai{
brown to umber-brown; bulb ring-margined above. .
velatipes Atk.

ff) Annulus superior. . .
( ()g) Margin striate; upper margin of bulb with appressed

ochreate volva, sometimes with rings above it. A.
ering Fr. )
(gg) %Zﬁgin not striate; pileu_s with grayish S(‘:ale.s. ad
(h) Volva friable; pileus with mealy scales; gills -
nexed by decurrent lines; bulb pval or globose.
' Spores 89 x 5-6 mier. 6(?0. A. spissa Fr. nat
(hh) Volva friable-floccose; gills free; bulb marginate-
rounded, concentrically grooved. Spores 11-13 X
6-8 micr. (Boudier). A. excelsa Fr.

Section 1. Universal veil splitting at apex; volva persistent on
bulb or base of stem, usually forming « true cup, its upper part
free from stem or merely éollapsing on it, membranous; surface ?f
pileus bare (except occasionally in A. phalloides and A sprete in
which thin membranous shreds or patches remain on pileus).



600 THE AGARICACEAE OF MICHIGAN

639. Amanita ceesarea Fr. (EpisLr)
Syst. Myec.,, 1821,

IHustrations: Michael, Vol. IT, No. 97.
Bresadola, Fungh, mang. e. vel,, PL 1.
Atkinson, Mushrooms, Plate 18 and 19, 1900.
Hard, Mushrooms, Fig. 28 and 29, 1908,
Marshall, Mushroom Book, PL 4. op. p. 50, 1505.
Peck, N. Y. State Mus. Rep. 48, PL. 15, 1897.

Not yet reported in Michigan. It is occasionally found farther
sogth. The present known range seems to be asu far nofth as
latitude 43°. This would bring it into southern Michigan whe;:;
no doubt it will yet be found. Tts name indicates ’chaicD it is the
emperor of its genus, and its large, showy, orange to red cap and
perfect volva fully justify the name. The pileus is striate and
g.labr.ous 5 gills and stem are yellow. “The thick volva, before split-
tmg is about the size of a hen’s egg and of like shap:a and C(:llor ”
It is edible, and was served to the Caesars of Rome as a delicag'*
long ago. It approaches the deadly A. muscaria in color excm)t
that the gills of the latter are white. Avoid eating it un]é}ss inf:i—

mately acquainted with i
- q with both species. It often forms large fairy

640. Amanita phalloides Fr. (DrapLy PorsoNous)
Syst. Mye., 1821,

Hlustrations: Gillet, Champignons de France, No. 3 (asrA
bulbosa, the green variety). .

Bresadola, Fungh. mang. e. vel,, Pl. 2, (green variety).

O?oke, Tlustrations, Plate 2, (yellow variety). )

Ricken, Blitterpilze, PL 75, Fig. 2. '

Fries, Sverig. atl. u. gift. Svamp., Pl 2.

Farlow, Bull. No. 15, U. 8. Dept. Agr., Plate XXTIII, 1898.
(See also Hard, Mushrooms, Fig. 11, p. 21, 1908, for same
figure.) / ’ ’ h

Atkinson, Mush ig. 56, 57 (

Variety7)_ shrooms, Plate 14, Fig. 56, 57 (umber to olive

Marshall, Mushroom Book, p. 48, 1905.

PILEUS 5-12 em. broad, at first ovate or rounded, then subcam-
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panulate to expanded, quite wviscid when moist, umber-brown to
smoky olive, sometimes virgate, often paler or whitish on margin,
glabrous or with few remnants of the universal veil in the form of
thin shreds or patches, margin even. GILLS free or adnexed by
a line, medium broad, close, white. STEM 820 cm. long, 6-12 mm.

‘thick, cylindriecal above pulb, varying stout to slender, glabrous to

subsquamulose, stuffed by fbrils then hollow, white or tinged by
color of pilens. ANNULUS superior, white, ample, pendant, mem-
branous. VOLVA mostly buried in the ground, forming a loose
or appressed cup, sometimes entire and lobed, often irregularly
torn, formed by the universal veil dehiscent or tearing in shreds at
the apex, not truly circumscissile, its tewture membranous, not floc-
cose. SPORES spherical-ovate, the ovate-pointed side ending in a
rather stout apiculus, 9-12 (with apiculus) to 89 micr., granular
within, white, smooth. ODOR rather nauseous. )

Scattered or gregarious. In conifer or frondose woods, borders
of woods, thickets, rarely on lawns, etc. Common throughout the
State. July to September (earliest record J uly 9, latest September
245. :

The form with circumscissile universal veil Dbelongs under A.
mappae. The typical form with dark cap described above is rather
common and recognizable by the umber to olive-brown colors or
paler shades of these colors, the even margin, the rather ample volva
which may be reduced in size by the shreds it gsometimes leaves on
the cap, by the subglabrous stem and spherical-ovate spores. It is
distinguished from A. mappa, form (A) by the membrancus text-
ure of its universal veil which does not gplit in a truly circumscissile
manner, by the more ample volva, and by the shreds which when
present on the cap are membranous, not floccose-warty. In this
separation, I have followed Boudier, the eminent French mycologist.
This is one of our most deadly mushrooms, no antidote having yet
been discovered for its poison. The amateur need not attempt to
keep A. phalloides and A. mappa, form (A) apart, as they are equally
poisonous. The autumnal yellow form is more easily distinguished
but is also a deadly species. See Chapter on Poisons. In Europe,
the green variety is very common; their yellow variety (4. bulbosa)
is referred by Ricken to 4. mappa. We do not seem to have these

color forms here.
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641. Amanita verna Fr. (Drapry PorsoNous)

Epicrisis, 1836-38.

IMustrations: Cooke, I1l., Plate 3 (bulb imitates that of A.

mappa).

Gillet, Champignons de France, (as A. bulbosa var. alba).

Bresadola, Fungh. mang. e. vel,, Pl 4.

Atkinson, Mushrooms, Fig. 59 and 60; also Fig. 55 (as A.
phalloides var. alba), 1900.

Marshall, Mushroom Book, p. 48 (probably A. verna, given
as A. phalloides), 1903,

Murrill, Mycologia, Vol. 5, P 87, Fig. 1. (As 4. phalloides.)

Hard, Mushrooms, Fig. 16, p. 27, 1908.

Plate CXVI of this Report.

PILEUS 5-12 cm. broad, elongated ovate then conver to subcam-
panulate, finally expanded, pure white, viscid when moist, glabrous,
without patches from the veil, even on margin. GILLS free or ad-
nexed by a line, not broad, subventricose, erowded, white, edge
floccose or pulverulent. STEM pure white, 8-20 em. long, rather
stout, 8-15 mm. thick, cylindrical above bulb, or tapering upward,
stuffed, then somewhat hollow, glabrous or floccose-scaly, bulb oval
or orbicular, not as wide as in A. mappa, sunk in the ground. AN-
NULUS ample, superior, pendant, white, membranous, not disap-
pearing normally. VOLVA firm, thick below, thinning out toward
lobed margin, derived from the entire universal veil, which de-
hisces at its apex, membranous, white, forming a genunine cup the
ample free margin of which is at first rigid then appressed to stem.
SPORES spherical-ovate, the ovate-pointed end terminating in a
rather stout apiculus, granular within, white, 9-12 (with apiculus)
X 8-9 mier., immature spores smaller. BASIDIA 4-spored. ODOR
nauseous or slightly so.

Solitary or scattered gregarious. In conifer, mixed or frondose
woods or thickets, rarely on lawns, often in clearings. Very com-
mon throughont the State. July-October (latest record October
11.)

This beautiful, pure white, stately and deadly poisonons Amanita
is called the “destroying angel.”” In the egg-stage it is easily con-
fused by the inexperienced with Agaricus campestris. The hidden
volva must be looked for in every white mushroom gathered for the
table so as to avoid it. A. verna has spores like A. phalloides; and
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spores which are larger and less truly spher'ical) than in A. mappa.
From the next species it is separated by its four spores to each
basidium and by its stouter habit. But to the amateur, A. verna,
A. bisporigera and A. virose will look alike, and as they are equal.ly
poisonous, he need not separate them. They are only 1.§(‘3pt dis-
tinet for scientific reasons. The bulb, as well as the ;}d]ustment
of the volva on it varies considerably so that unless it cin b’?
shown that the microscopic characters differ, the so-callejd al.ba

var. of A. phalloides and A. verng proper are here.combmed 11%’50
one. It seems to have no soil preference with us, alt?lough Boudier
says it is partial to limestone land. I have found it on clz.ly anc}
sandy soil in southern Michigan, and on the r'ocky foundations o

the Lake Superior region. See Chapter on Poisons.

642. Amanita bisporiger Atk. (DeapLy PoisoNous)

Botanical Gazette, Vol. 41, 1906.

Illustration: Atkinson, Mushrooms, Fig. 61, 1900 (as A.

verna).

Like A. verna, except in its more slender habit, and the 2-8po¢red
basidia. Pileus 4-7 em. broad. Stem 812 cm. long, 5-8 cm. thick
above the bulb which varies from 2-4 cm. in thickness. Whole

plant is pure white, and only separable from A. verna in the field

after some experience. I have examined the -2-spored character

frequently and it seems to be constant.
Usually solitary. Throughout the State, in hemlock or frondose

woods. One specimen was found growing from a rotten hemlock
trunk near its base, in the Huron Mountains. July to September.

Frequent. Poisonous.

643. Amanita virosa Fr. (DrapLy PoisoNous)

Hymen. Flurop., 1874.
IHustrations: Fries, Sverig. itlig. u. gift. Svamp., PL 84.

Cooke, 111., PL. 1.
(tillet, Champignons de France, No. 6.

Atkinson, Mushrooms, Fig. 62, p. 62, 1900.

Like A. verna, except that it has a conical pileus when young;
the annulus is rarvely formed, because the inmer veil remains
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attached to gills and edge of pileus and bec
or shreds; the stem has a tendency to be eccentric,
Iy floccose or Squamuloge,
spherical-ovate, 8-9 (with
be partial to sandy soil in
September. Infrequent. Poisonous.

644. Amanita porphyria Fr. (STSPECTED)
Syst. Mye., 1821,

Hlustrations: Gillet, Champignons de France, No. 3.
Plate CXVIT of thig Report.

PILEUS 36 cm. broad, at first campanulate then expanded,
glabrous, pale brown, disk smoky-brown, moist or subviscid, silky
and obscurely virgate when dry, margin even. Flesh thin, white.
GILLS white, slightly adnexed, close, medium in width, subventri-
cose, thin. STEM rather slender, 7-12 em. long, 4-6 mm. thick, sub-
equal, soft, even, glabrous, stuffed then hollow, whitish to pale
brown, with a small bulb. ANNULUS superior but distant, thin,
membranous, white becoming brown-tinged, pendant. VOLVA
white, thin, flaccid, membranous, forming a thin cup, imbedded
with the bulb in the soil, somewhat evanescent, SPORES spherical,
7-9 mice. diameter, granular within, smooth, white. BASIDIA
4-spored.

In low, swampy ground, among poplars and willows.
Arbor. Rare.

Distinguished from A. tomentella, by its sheathing cup and gla-
brous pileus. Our plants did not have the purplish tinge reported
as frequent in European plants. Gillet gives a good figure. The

. annulus becomes brownish and is thin and drapes the stem at some
distance from the apex. In this and other respects it differs from
small forms of A, phalloides. This appears to correspond with
Ricken’s “forma volvatq.” (Blitterpilze, PI. 75, Fig. 3.)

July. Ann

645. Amanita peckiana Kauff, (SusPrCTED)

Mycologia, Vol. V, p. 67, 1913,

PILEUS 59 em. broad, at first ovate, becoming broadly convex

or nearly plane, white, glabrous at first, then fibrillose or some-

what scurfy with numerous minute pinkish or cream-colored squam.-

omes torn into parts
and is usual-
and the spores are slightly smaller,
apiculus) x 7-8 micr., white. It seems to
this State. Ann Arbor, New Richmond,
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ules, not striate, margin at first incurved and bordered by tile
thicf;ish union of the universal and partial veil, at le.nthhme};%tg
fringed or lacerate-appendiculate. FLESH firm, vth1cL1s , W 11.
GILbLS free or attached by a line, reaching the stem, moderately
broad, much broader in front, subellipsoid, pure ’whlte, ﬂocculols§
on ed,O‘e trama divergent. STEM 3.9 cm. long (I-arel“y upvto ‘
lb"?(m thick, stont, tapering slightly upward. stuffed by loose
e, 1-2 em. k. stont, 1 g b o
pith, then hollow, white, «t first bmbou's, uhe.bmb coy ellei)d b}th;
thicf’ firm, loose VOLVA which is margined with ovateb 0 es,A\I
&, ’ ¥ jally toward base. N-
inki : -colored, especially towar
flesh often pinkish or salmon-co , oward ;
NUTLUS evanescent, but in the young plants the gills are conﬂce 111ebd—
Bf the very thin inner veil. SPORES elongate-?blong 01” Slv 1
;Hndricﬂv obtuse, 13-16 x 3-7 micr., sometimes slightly 11‘;11-1-0\\:1
b 1o ’ S11 £6-50 x 9 mier., elongate-
‘hite i ass. BASIDIA 46-50 x 9 micr., e
-ard one end, white in mass. I ) anicr., elong
t'(iz:vl‘:t(e 4—51}01'61‘1. STERILIY CELLS on edge of gills, ‘1nﬂa“[e](i,
LJvri%or;n variable in size. ODOR none or very shg:htly of radish.
luGl"e‘TaI:iOuS On sandy ground under white pine in open groves.
L) . J
N i r,  Infrequent.
New Richmond. September. ! 1 -
Known by the fringed margin of the pileus, th? lalég?- tv»;o liay;;fél
i Y i veil, the peculiar delicate in ,
rolva, the thin, evanescent inner veil, | 7 o &
}ibrill,ose scale; on the cap and stem and the large subcg h'ndlljic
| i i i g i d; it ‘splits
rolv tirely immersed in the sand;
spores. The volva is en . : e At gt
Y cap into ovate lobes
usually at the top of the young bes ety
) i v two-layered below by the separation ¢
seems spuriously two-layere ‘ ;
layer ofpthe bulb so that finally the stem is removable antd :ippe:r:
realks 80 ¢ eav
indri Rarely the volva breaks so as to
subcylindrical at base. : o joave &
y ick pi f the cap as in A. coccole Scop.
large thick piece on top o covcolt Beob. L some
i g A. spreta Pk., but differs dis y
respects it approaches . e ot
g ix the surface of the cap is beautifully
and spores. Sometimes ity dotred
- g lelicate scales. The volva may
by the pale salmon-colored, « , ha may veacs
) i igh and 3 to 4 cm. across. el .
a large size, 4 to 5 cm. hig : : ;
is Veiv thil,l and often remains adnate to the s’cem1 a’i ﬁll)St, al(lle
; ; 1 ature plant it is rarelv to be ma
appears to be absent; in the ma . : ‘ o .
OES This species is close to if not identical with 4. C(;C,C;m ic;li
\ ier Myc. d. France, Bull. 18, p. 253 an .
sense of Boudier, Soc. Myc. d ‘ ;
1(%” The shape and size of the spores are ﬁgur.ed an(’l des?lfbei(;
lgk}(; those of our species. The margin of the p11eusbllogfewelr,h
) te.” he other
i ray Saccardo says ‘“sulcate. n ;
said to be always striate, : . e her
hand, the inner veil of A. coccole is said to be very thin and:x;njf
’ ’ ying the volva, are very suggestiv
scent, and the figures, showing v . suagestive o
~thermor icken (Blatterpilze, under 4. o e
our plant. Furthermore, Ric "
quotle)s Quelet as authority for the statement that the flesh of
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coccola assumes a reddish hue. Some consider the latter species
a form of A. ovoidea Fr. to which our plant cannot be referred, but
to which it may be related.

646. Amanita spreta Pk. (DrapLy Poisonous)

N. Y. State Mus., Rep. 32, 1879.

Illustrations: Atkinson, Mushrooms, Fig. 71, p. 69, 1900.
Plate OXVTIIT of this Report.

PILEUS 7-12 cm. broad, ovate at first, then broadly convex-ex-
panded, pale brown to wmber-colored, often unicolorous, glabrous or
with a few large patches of the white universal veil, slightly viscid,
margin even or obscurely striatulate. FLESH white, soft, thick,
abruptly thin at margin. GILLS crowded, reaching the stem and
adnexed by a decurrent line, rather broad, narrowed behind, sub-
ventricose, pure white, edge fimbriate-serrulate, its trama with
diverging hyphae. STEM 10-15 cm. long, stout, 10-20 mm. thick,
equal or tapering slightly upward, stuffed then hollow, striate and
mealy above the annulus, subglabrous or subfibrillose below, whit-
ish, not bulbous, inserted at base into the rather large, thickish,
persistent, membranous, sheathing, white VOLVA. ANNULUS
white above, tinged umber beneath, thin, membranous, superior.
SPORES elliptical, 11-12 x 6-7 micr., nucleate at maturity, smooth,
white. No cystidia. Basidia' 4-spored.

Solitary or gregarious. On sandy soil, in the pine plaing of
western Michigan now covered with serub-oak, ete., where it is fre-
quent. September. New Richmond, along the Kalamazoo River.

Known by the sheathing volva and the bulbless stem, which are
both deeply immersed in the sandy soil and imitate Amanitopsis
vagipate in this respect. The color of the pileus is uniformly
darker than it is given by Peck. It prefers sandy soil. TIts stout
habit and its spores, as well as the base of the stem, are strikingly
different from A. porphyria. A. cinerea Bres. of Europe also lacks
the bulb but is a much smaller plant.

-
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Section II. Universal veil splitting in a cireular line between
pbulb and pileus (circumscissile), the upper half adhering on the
pileus in the form of floccose scales, warts or pyrmnidS,_the lower
half adbering to the bulb or the base of the stem and fo‘rmlng abljufft
inrolled sheaths, or several imperfect rings. The universal veil is
composed of globose, inflated cells, at least in the upper part.

* Apnulus median or inferior.
647. Amanita tomentella Kromb. (SUusPECTED)

Naturgetreue Abbildungen, 1831.

Illustrations: Krombholtz, ibid. .
Ricken, Blitterpilze, PL 76, Fig. 1. (As A. porphyria.)

PILEUS 4-9 c¢m. broad, convex then expanded, umber-brown or
paler, with a tinge of violaceous (ecru-drab, Ri.dg.), almost dry,
radiately-silky, shining, covered by numerous, delicate, pulverulent-
floccose, appressed, ash-colored scales, margin even -a}ld decurved.
FLESH white or tinged ashy under the separable pellicle. GILLS
white, rather narrow, of equal width, close, free or decurrent by
a line, edge minutely fimbriate and sometimes ashy-.tmged. STEM
7.9 cm. long, tapering upward from the thick, ovoid bulb, stuffed
then hollow, often with an ashy pulverulence both above and be%ow
the distant annulus, innately scaly below, whitish. VO'LVA th1c.k,
circumscissile, covered with tomentose pulverulence, . its margin
thick, short and somewhat angled. ANNULUS median, usuzflly
ample, membranous, thin, persistent, ashy-colored on unfier 'S1de,
somewhat striate above. SPORES spherical, 8-9.5 micr. in diam.,
smooth, white with minute apiculus. ‘

(Dried : Cap shining, chestnut, scales paler; gills pale amte?ce(.)us.)

Solitary. In conifer and mixed woods of norther%l Michigan.
Isle Royale, Houghton, Munising. August-October. Inh*equent. ‘

I ha;‘e restored Krombholtz’s name in order properly to limit
our plant. According to Boudier A. recutita has oval spores, 11-12 x
7-9 micr. in size. Except for this discrepancy, this form Would‘be
referred to that species. It differs from A. porphyria in belonging
to this section, by reason of its circumscissile universal veil and the
floccose structure of the scales on the eap, which are numerous ;.
the spores, however, are the same. No doubt our plant.1s one of
three different species, which are closely related. It is easily known
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by the ashy-colored pulverulence on cap and stem, and the median,
pendant annulus. The main color of the pileus varies from umber-
brown to drab, with an obscure tinge of lilac or purplish. It is an
autumnal Amanita of the conifer forests.

648. Amanita recutita Fr. var. (SusprcTED)
Epicrisis, 1836-38.

Ilustration: Michael, Fihrer f. Pilzfreunde, Vol. 3, No. 124.

PILEUS 5-8 em. broad, convex-plane, dry, grayish, brown on disk,
disk dofted with pateli-like whitish scales, striate on margin.
FLESH rather thin, white. GILLS free but with decurrent line,
rather narroiw, close, white or whitish, trama divergent. STISM 89
cm. long, slender, 7-10 mm. thick, silky, white, equal above the smail
rounded bulb. ANNULUS membranous, thin, subpersistent, dis-
tant ;narrow, whitish. VOLVA sheathing but short, truncate, thick-
ish, extending above bulb, whitish. SPORES broadly elliptical,
oval to subpyriform, 11-13 x 7-9 micr., variable in shape, smooth,
white. BASIDIA 40-45 x 10 micr., attenuated downward, 4-spored.
ODOR none.
~ On sandy soil, coniferous region, under thickets. New Richmond.
Neptember. Rare.

This species is distinct from A. porphyria and A. tomentella,
which it imitates in size and coloring, and by its large spores. It
differs also from A. porphyrie in the mode of breaking of the uni-
versal veil, the greater part of which remains at the base of the stem
in the form of a thimble. The spores agree with the species as
known to Boudier. (Soc. Myc. d. France, Bull. 18, p. 259.) The
striations of our plants extend halfway to the center of the cap and
this seems to be an aberrant feature, although the descriptions by

European authors are not very full.
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*Annulus superior.
649. Amanita mappa Fr. (DeapLy Porsoxous)

Hymen. Europ., 1874.

Illustrations: Cooke, I1i., Pl 4 (shape, etc., but not with the
colors of the American plant).
Bresadola, Fungh. mang. e. vel, PL 5.
Rolland, Bull. de la soc. Mye. de France, PL. IV, Fig. 1.
Ricken, Blitterpilze, PL 77, Fig. 2.
Atkinson, Mushrooms, Fig. 38, p. 58 (as 4. phalloides), 1900.
Hard, Mushrooms, Fig. 24, p. 35, 1908.

PILEUS 4-8 cm. broad, convex then expanded, usually very
regular, margin even. FLESH white, not very thick. GILLS free
or adnexed by a line, close, medium broad,-white. STEM subeylin-
drical above the very broad, abrupt, subdepressed bulb, stuffed then
hollow.

There are two forms with us: (A) PILEUS smoky-umber vary-
ing to dark olive, sometimes almost white, often paler in color or
umber color only present on disk, the rest being whitish covered with
floccose soft scales, the upper part of the universal veil. STEM
with a very abrupt, depressed, margined bulb above the edge of which
the margin of the circumscissile volva may project slightly, bulb
rounded below, surface of stem glabrous or mnearly so, white or
tinged smoky brown. SPORES globular, 89 micr., apiculate. AN-
NULUS superior, white, membranous. VOLVA evanescent on bulb,
but remaining on cap. This form is usually confused with A. phal-
loides.

(B) PILEUS yellowish-white to straw-color, rarely approaching
sulphur-yellow, covered with more or less persistent, floccose, sordid-
white or pale brownish scales. GILLS with edge floccose-crenulate,
due to globose-pyriform sterile cells, its trama with divergent
hyphae. STEM with depressed saucer-shaped wide bulb, up to 3 em.
diameter, cylindrical above, 10-15 mm. thick, pallid, or tinged very
slightly with drab, almost glabrous, 6-9 cm. long. ANNULUS
superior, straw-colored as a rule, membranous, rather ample.
VOLVA appressed on the bulb, its short, thick, cup-margin free from
stem and leaving a space between it and the stem, rarely obtusely
short-lobed. SPORES peirfectly globular, with an abrupt apiculus,
79 micr. diameter, or smaller when immature, granular within,
white.

77
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Form (B) is autumnal, rarely appearing before September, when
it is common throughout the State. September to November (earli-
est record August 25th, latest November 2). It seems to prefer
sandy soil, but also occurs in sandy-clay soil. Boudier says it seems
to be lacking in clay soil in France; he also gives spores slightly
larger. Found in white pine or hemlock forests, as well as in oak,
maple, ete. DBoth forms have a circumscissile volva, the upper- part
of which is floccose in structure, the lower membranous. It is there-
fore intermediate between the first and second sections. The
European form is said to have a nauseous odor. It is poisonous like
A. phalloides. The spores of the yellow form are entirely spherical
and the apiculus is abrupt and very slender and short; in this it
differs from A. phalloides, which bas spores with the spherical shape
but on the side of the apiculus becomes somewhat ovate-pointed, the
point ending in a rather stout apiculus; this diameter is therefore
a few microns longer, sometimes 10-12 micr. long to 9 broad.

650. Amanita muscaria Ir. (DrapLy Poisonous)
Syst. Myec., 1821.

INustrations: Gibson, Our Edible Toadstools and Mushrooms,

Pl. IV (colored), 1895.

Farlow, Bull. No. 16, U. 8. Dept. Agr., P1. 22, copied by Hard,
Mushrooms, Fig. 13, 1908.

Atkinson, Mushrooms, Frontispiece (colored), also Pl. 12-13,
Figs. 52, 53 and 54, 1900.

Marshall, Mushroom Book, P1. III (colored), 1905.

Murrill, Mycologia, Vol. 5, P1. 85 and P1. 87, Fig. 3.

Mellvaine, Amer. Mushrooms, P1. IX, 1900.

PILEUS 820 e¢m. broad, at first ovate or hemispherical, then
broadly convex to plane, viscid when young and moist, yellow, some-
times orange or orange-red, rarely whitish, covered with numerous,
whitish or pale yellowish warts, margin at maturity slightly striate.
FLESH white, or yellowish under the separable pellicle. GILLS
reaching the stem, but free or decurrent by a line, crowded, broadest
toward front, white. STEM 10-20 c¢m. high, equal or tapering up-
ward, loosely stuffed then hollow, ovate-bulbous below, while or
tinged yellow, with a white annulus above, the lower half floccose-

scaly or somewhat lacerate, and near the bulb provided with prom-
dnent concentric scales or rings, which are the remains of the broken
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veil. ANNULUS large, thick, superior, white. VOLVA is much
torn and surrounds the bulb and the stem just above the bulb in
the form of scales or rings. SPORES broadly oval, 9-10.5x6-7.5
micr., smooth, usually with a large oil-globule nearly filling t'he
spore, obliquely apiculate, white. ODOR and TASTE usually in-
sipid in the fresh condition of the mushroom; its poison when ex-
tracted is, however, extremely bitter.

(Dried: More or less ochraceous to alutaceous throughout, the
scales on pileus always paler.) . .

Gregarious or closely massed, often in large fairy rmgs.‘ In
thickets of poplar, wood-lots of oak and maple, forests of pine or
hemlock, cemeteries, roadsides, ete., widely distributed throughout
the State. Sometimes on poor, gravely soil, sometimes in swampy
poplar woods, usually on denuded or pastured ground if found
under conifers. July-October. Frequent.

One of the most showy and attractive mushrooms of the State.
Known by its size, its yellow caps ornamented with whitish patches,
its white gills and sealy bulb. A. frostiana and A. flavoconie have
similar colors, but are much smaller. In Europe, the colors are
bright scarlet and very striking. With us this form does not oceur.
Our species is really a color-variety of the European plant, much
Jike that which KEuropean mycologists name var. formoso,
except that our plant has white scales on it.s pileus. A
flavorubescens  has soft yellow scales but s otherwise
much different from var. formosa as described, with which
it must not be confused. I have no record of the Kuropean
var. formosa, and am not sure that it exists in this country. The
color of A. muscaria varies somewhat, and in deep shaded places
may be white; this is var. alba. The stately var. regalis with a pale
liver colored cap has not been found in the State, although I have
seen it in Sweden; it is very large. In wet situations the veil may
split as in the preceding section and leave the cap bare; this is
var. puellaris and is usually smaller.

The deadly A. muscarie has few uses. Its poison may yet be
found to be :)f medicinal value, and the early settlers used an infu-
sion of it to make “fly paper,” which was an effective remedy for the
troublesome house-fily—sometimes, but which caused disaster if small
children partook of it. Itisa delightful object for the artistic eye
of the nature lover but in all other respects a menace.
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651. Amanita frostiana Pk. (Notr PoisoNous)

N. Y. State Mus. Rep. 33, 1880.

Ilustration: Atkinson, Mushrooms, Frontispiece, Fig. 2 (col-
ored), 1900.

PILEUS 3-6 em. broad, convex or expanded, bright orange or
yellow, only slightly viscid, decorated with yellowish scales or warty
patches, which are sometimes lacking, striate on margin. GILLS
free, white or slightly tinged with yellow, close, broadest toward
front. STEM 5-8 cm. long, 45 mm. thick, white or yellowish,
stuffed, bearing a slight, sometimes evanescent annulus, with «
distinct bulb which is margined above with a collar-like ring. AN-
NULUS superior, thin, fragile. VOLVA floccose-membranous, ad-
hering on bulb in concentric scales or prominent rings as in A. mus-
carie, but less marked. SPORES globose, 7.5-10 micr., smooth,
white, granular within.

Solitary or few. On very rotten hemlock logs and debris, in
hemlock and mixed woods of the northern part of the State. Huron
Mountains, Marquette. August-September. Infrequent.

This species is doubtless most often confused with A. flavoconia
which is sometimes of similar size but has a universal veil composed
of a powdery yellow substance, and whose bulb has therefore a
different appearance. A. frostiana appears more like a small form
of A. muscaria and prefers shady conifer woods, while A. flavoconia
is more common in the southern part of the State in frondose woods,
even in the open. Mcllvaine says it becomes reddish-orange to scar-
let farther south and imitates A. caesarea in color; but no confusion
should be possible between the two since they have different volvas.
A. frostiane has globose spoves; A. muscarie has oval spores; be-
sides the spores, the size seems the only important difference. Ford
and Sherrick found it contained no deadly poison.

652. Amanita cothurnata Atk. (SusPECTED)

Studies of Amer. Fungi, Mushrooms, ete., 1900.

Illustrations, Ibid, Figs. 68, 69, 70, pp. 67-68.
Hard, Mushrooms, Fig. 26, p. 37.
Pl. CXTIX of this Report.

PILEUS 3-8 em. bread, at first globose to hemispherical, then
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convex-expanded, viscid, especially when moist, white, sometimes
slightly tinged on centre with yellow or tawny-olive, covered with
nwmerous, white floccose scales, margin finely striate when mature.
GILLS free, remote, rounded behind, crowded, white, broader in
front, edge floccose. STEM 6-12 em., cylindrical, even, white, holloic,
minutely floccose-scaly, with a large oval bulb below. ANNULUS
Superiof, white, rather persistent. VOLVA forming a close»ﬁtti'ng
covering for bulb and ending above the bulb by a circular roll which
is often abrupt. SPORES globose, 89 micr,, smooth, white, almost
filled by a large oil globule.

Gregarious. In oak and maple woods.  Ann Arvbor, Detroit.
July-August. Infrequent.

Have seen only the pure white form in Michigan. This species
approaches A. pantherina, common in Iurope. The latter has a
brown to fawn-colored pileus which is long-striate and has whitish
warts; its annulus is median, and there are usually several oblique
rings of the volva a little above the bulb. Murrill’s figure in My-
cologia, Vol. 5, PI. 87, is not of a typical plant. A. cothurnate has
the bulb abruptly terminated by a close-fitting roll; its cap may
have a slight tinge of umber or yellow on the disk. Quelet and
Battaile give the spores of A. panthering as oval-elongate, 10-12
micr. long; Karsten and Smith give them 89 x 45 micr.

653. Amanita chrysoblema Atk. sp. nov. (PrRoBaBLY DEADLY
PorsoNoUs)

Tllustration: Plate CXX of this Report.

PILEUS 810 cm. broad, convex-expanded, pure white, densely
covered with white floccose patches or scales, viscid, margin finely
striate. GILLS free, somewhat remote, narrow, close, while, plane,
heterophyllous. STEM stout, 10-14 cm. Jong, 1 cm. thick above,
tapering from the clavate-bulbous base, 2 cm. thick, stuffed by a pith
then hollow, very torn-scaly below annulus, floccose above, white,
bulb and lower part of stem somewhat adorned by narrow thick
rings, the remains of the volva. ANNULUS superior, rather ample,
thin, pendant, somewhat distant, white except a sprinkling of yellow
floccules on upper side. VOLVA floccose, rather fragile, white, in
broken rings on bulb and lower stem. SPORES broadly-elliptical,
9-10 x 6-7 micr., smooth, white, granular within.

Solitary. On the ground, in the edge of a sphagnum swamp.
September-October. Ann Arbor. Rare.
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Differs from A. cothuirnate in its bulb and annulus characters,
and in its elliptical spores. The scales of the stem are due to its
torn surface and point upward. The floccose structure of the uni-
versal veil and its manner of breaking separates it from 4. verna, 4.
phalioides and A. virosa. The yellow floccules on the annulus are
a character peculiar to this species. A. crenulate differs from A.
chrysoblema in its very evanescent volva, in its gills which reach
the stem and have a strongly floccose edge, the floccules of which
are sometimes yellow, and in its nucleate spores.

654. Amanita solitaria Fr. (EDIBLE, BUT USE CAUTION)
Syst. Mye., 1821,

Tllustrations: Atkinson, Mushrooms, P1. 21 and 22, 1900.
Gillet, Champignons de France, No. 16 (as A. pellita), No. 8
(as A. echinocephala).
Cooke, I11., P1. 939.
Var. (A) (4. strobiliformis) ?

PILEUS 10-15 cm. broad, globose-hemispherical at first, finally
expanded-plane, at an early stage covered by large, firmly adhering,
pyramidal warts, when expanded dotted with floccose, rather soft,
brownish warts, not striate, whitish. FLESH white. GILLS free
or almost so, crowded, narrow, white or tinged cream-color, edge
entire. STEM 10-15 em. or more in length, solid, rooting napiform-
bulbous at first, then elongated and 1-2 cm. thick, the thick bulb at
the first concentrically corrugated by thick, pointed warts, when
full grown oval ending below in a large, tapering “root”
which penetrates the soil deeply, the bulb then covered with
smaller, scattered warts, becoming almost glabrous upward to the
ring, whitish. ANNULUS pendant, apical, white then dingy yellow-
ish and disappearing. SPORES variable in shape, 9-12 x 6-7.5 micr.,
elliptical, smooth, white. ODOR none at any stage.

Solitary on the ground in low woods of maple, cak, etc. Ann
Arbor. August. Infrequent.

The spore-measurements agree with the spore-measurements
by Bresadola, but mnot at all with his figure (Fungh.
Mang. et. vel.,, P1. 8), which shows the surface of the stem torn-scaly
like the surface of an open pine cone. It is more like the forms
photographed by Atkinson (Mushrooms, Pl 21, 1960), except for
the more napiform bulb and larger spores. Authors disagree widely
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as to the characters of A. solitaria and A. strobiliformis. Boudier
(Soc. Mye. de France, Bull. 18, 1902) differentiates A. solitaric by its
larger spores, 13-15 x 810 micr., by its floccose, thinner warts, by
the thin, fragile and the cream-colored annulus; and his A. strobili-
formis has spores 10-13 x 6-8 micr., a turbinate, napiform bulb, and
grayish cap covered with very large, thick, adnate angular scales.
Ricken (Bliatterpilze) reverses the spore size and also considers
them smaller: 9-10 x 5-6 micr. for A. solitaria; 12-14x89 for A. -
strobiliformis; at the same time his other characters agree pretty
well with those of Boudier’s description of the two species. Both
Bresadola and Atkinson consider the two species identical under
A. solitaria, assuming that great variations occur in the nature of
the scales on the cap and stem, and in the shape of bulb and stem.
That weather conditions cause great variation in these plants,
whether a single or composite species, is quite certain. But with
such data as those given above, as to size of spores, it becomes neces-
sary to explain by further studies the discrepancies reported by these
eminent mycologists.

All European mycologists agree in omitting any mention of an
odor of chloride of lime. Hard and McIlvaine report both A. soli-
taria and A. strobiliformis with such an odor. I infer from this that
American plants which have often been referred here, belong to
A. chlorinosma Pk. or one of its varieties.

655. Amanita chlorinosma Pk. (EDIBLE, BUT USE CAUTION)

Porr. Bot. Club. Bull.,, Vol. 6, 1878.
Bot. Gazette, Vol. IV, 1879.

Illustration: Hard, Mushrooms, PL 3, Fig. 22, 1908. (As A.
strobiliformis.)

PILEUS 815 cm. or more broad, subglobose at first then convex
to expanded, white or tinged dingy cream-color, surface with a
very variable covering of dense white floccose scales or warts, some-
times mealy-floccose, sometimes as rounded masses, sometimes
pyramidal pointed warts, always floccose in structure, except in
age they may become hard and adherent, sometimes few and large
then again smaller and numerous, margin appendiculate with
shreds of veil. TFLESH thick, compact, pure white, thinner on
margin. GILLS free or adnexed by a point, relatively narrow, sub-
ventricose, broader in front, white tinged cream-color, edge minutely
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flocculose.  STEM 6-15 cm. long, rooting, root up to 10 cm. long,
ventricose varying to napiform and then very thick, up to 3 em. at
bulb, equal upwards, firm and hard, solid below; spongy-stuffed
within the hard outer rind, sometimes becoming cavernous, floccose-
torn from bulb to annulus, often concentrically floccose near bulb,
white. ANNULUS fragile, lacerated, sometimes remaining as a
ring with margin quite torn, sometimes adhering to gills or margin
of pileus. VOLVA densely floccose, white, mostly left on pileus,
sometimes attached to bulb or stem as floccose, irregular concentric,
soft scales. SPORIES not large, 8-12x5-7 micr,, varying in both
dimensions.  Young immature spores are spherical then ovate,
elliptical at maturity, granular within. ODOR stroug of chlorine
or chiloride of lime, disagreeable.

(Dried: Dingy-white.)

Solitary or gregarious. In woods on the ground, often on hard,
gravelly soil. Lansing, Detroit. Infrequent.

The original description, copied by McIlvaine, was made by Peck
from a single specimen. Austin the finder, also published a descrip-
tion at the same time. Since the plant is very variable, in the
manner so fully described for A. solitarie by Atkinson in his mush-
room book, the original description must naturally have many
short-comings. Hence I will assume, until we have further data,
that all our plants with the strong chlorine odor belong under this
species.

Like A. solitaria, A. chlorinosma is a large and striking species,
usually pure white, becoming dingy cream color; the surface of the
whole plant is sometimes thick with a mass of cottony scales. The
spores have been found variable and add to the confusion of species.
Under the microscope the young and matured spores are shown
detached. The young spores naturally measure much less than the
mature spores. A. radicate Pk. (Bull. Torr. Bot. Club, Vol. 27, p.
609) is described as having large and firm scales; the odor, the
spores and the rooting stem are the same as in A. chlorinosma. Tt
seems to bear the same relation to A. chlorinosmae as A. strobili-
formis bears to A. solitaria.

656. Amanita russuloides Pk. (SusprcTED)

N. Y. State Mus. Rep. 25, 1873.

PILEUS 5-12 em. or more broad, ovate at first, then convex-ex-
panded, pale yellow or straw-color, paler on margin, surface viscid,
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covered with whitish, floccose warts which are often lacking en-
tirely or in part, margin markedly tuberculate-striate, striace 1 to
3 cmn. long. GILLS white, free or at first reaching the stem, crowd-
ed, rather narrow, broadest in front and tapering to stem. STEM

tapering wpward from bulb, varying in thickness 5-10

815 cm. long, :
thick,

mm. at apex to 820 mm. above bulb, bulb 1.5 to 2.5 cm.
stutfed by webby pith then hollow or cavernous, white, glab10u§
or fibrillose-floccose, the cortex sometimes squarrose-torn.  AN-
NULUS superior, thin, niostly cvanescent, sometimes loosened and
near the bulb, edge sometimes floecose. VOLVA circumscissile,
thin, fragile, oftuz disappearing or forming at first a few subcon-
centric delicate rings on bulb. SPORES 9-10 x 5-6 micr,, elliptical,
nucleate when mature, smooth, white, apiculate.

Gregarious, rarely subcaespitose, often in large circular patchfes.
On the sand plains along the Kalamazoo River, originally white
pine forest, now scrub oak, ete. New Richmond. Abundant locally.

September. . '
Known by its peculiar long tuberculate-striae on the margin of

the pileus and its thin evanescent volva. The annulus separates
and breaks early, and often clings to the apex of the bulb, simulat-
ing the species with close-fitting inrolled volva. It was found in
great abundance all over the oak-barrens about New Richmond
during September, 1910, and is partial to sandy soil which clings
to its caps. .
This species cannot be A. junquillea Quel, as some authors in-
timate. The spores are larger, the colors paler and the long stria-

tions are markedly tuberculate.

Section ITI. Universal veil frieble and pulverulent-floccose, cir-
cumscissile, fugacious. Pileus with soft floccose masses or warts,
rarely bare. Bulb of stem bare or with flocculent masses which

soon vanish.
657. Amanita rubescens Fr. (EDIBLE, BUT USE CAUTION)

Syst. Myec., 1821.

Tlustrations: Fries, Sverig. itlig. u. gift. Svamp., PL 74.
Cooke, T11., Plate 1163.
Bresadola, Fungh. mang. e vel,, PL 9.
Gillet, Champignons de France, No. 16.
Patouillard, Tab. Analyt., No. 303.
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Ricken, Blitterpilze, Pl 80, TMig. 1.

Atkinson, Mushrooms, Plates 19, 20, and Fig. 73, 1900.
Hard, Mushrooms, Fig. 27, 1908.

Plate OXXI of this Report.

PILEUS 5-12 cm. broad, oval at first, then broadly convex or
campanulate, sometimes expanded, obtuse, subviscid when moist,
pale brownish-buff to sordid reddish-brown, covered with floccose
masses or soft warts which are whitish, grayish or reddish-stained,
margin even or obscurely striatulate. FLESH soft, thin, whitish,
becoming reddish-stained when bruised or in age. GILLS narrowed
toward stem and free, moderately broad in front, close, white or
whitish, edge pulverulent under lens. STEM 10-20 cm. long, 815
mm. thiek, subcylindrical above, clavate-bulbous to rounded-bulbous
below, stuffed, subglabrous, even or the apex slightly striate and
mealy, pink-tinged within and without, dull red where bruised.
ANNULUS broad, superior, membranous, fragile, often striate on
the upper side. VOLVA mostly lacking, evanescent, grayish.
SPORES elliptical, 7-9x 6 micr., when mature (immature plants
shedding smaller spores), smooth, white.

Solitary or scattered. In oak and maple woods of southern
Michigan, mixed woods of conifer regions; it seems to prefer clay
soil. Especially common in open or pastured woods. Throughout
the State. July to September, far more common in July. Edible.

The color is quite variable, soon tinged with the reddish stains
which separate this species from all others except A. flavorubescens.
‘When fresh the flesh turns red rapidly where bruised. The stem has
a rather hard cortex in dry weather which cracks across and peels

in part. Sometimes there are minute, reddish or tawny scales on

the stem. The spores are 1 to 2 micr. shorter than in the European
plant as shown in specimens I have from Sweden, and by the
measurements given by Boudier. Cooke in the Illustrations refers
to shorter spores, so that they were probably immature. It is easy
to find expanded specimens whose spores are not fully developed.
The annulus is nsually large and pendant. It is edible, but one
must be extremely careful.
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658. Amanita flavorubescens Atk. (SuspPECTED)

Jour. of Mycology, Vol. 8 1902.
Tllustrations: Murrill, Mycologia, Vol. 5, PL. 87, Figs. 4 and 7.
Plate CXXII of this Report.

PILEUS 10 em. broad. convex to expanded, covered with floc-
cose or poiwdery chrome-yellow patches or masses, which are easily
rubbed off, beneath which the surface is lemon-yellow to brownish
on disk, margin even or faintly striatulate. FLESH thin, yellow-
ish. GILLS white, long-elliptical, rather narrow, free or adnexed
by a line, close. STEM 813 cm. long, 6-12 mm. thick, white, cover-
ed above with fine floccose yellow scales, below with reddish scales,
its base ending in an oval bulb, stuffed then hollow; its flesh turn-
ing slowly reddish when bruised. ANNULUS superior, distant,
thin, membranous, fragile, yellow below, white above. VOLVA
yellow, powdery, evanescent. SPORES oboval, 8-10x6-8 miecr.,
smooth, granular within; basidia 4-spored.

-Solitary or gregarious. In frondose woods mixed with Larix.
Ann Arbor. Rare. July.

The bright yellow volva, annulus and margin of pileus, and the
reddening of the flesh of the stem are its chief distinguishing char-
acters. The pileus may be entirely yellow at first, becoming red-

dish or sordid brown in age.
659. Amanita flavoconia Atk. (PROBABLY PoisoNoUS)

Jour. of Mycology, Vol. 8, 1902.

Iliustrations: Hard, Mushrooms, Fig. 15 (as A. frostiana).
Plate CXXIII of this Report.

PILEUS 3-8 cm. broad, convex then expanded, obtuse, viscid,
chrome yellow to orange yellow, covered with numerous, yellow,
flocculent masses of the universal veil, which are easily rubbed off,
sometimes bare, margin even. FLESH thin, white. GILLS free,
close, medium broad to narrow, white, edge minutely fimbriate,
trama with divergent hyphae. STEM 610 cm. long, 510 mm.
thick, stuffed then hollow, straight or flexuous, subequal, covered
with flocculent scales which are sometimes tinged sulphur-yellow,
yellow-pulverulent above annulus, bulbous. ANNULUS superior,
membranous, suniphur-yellow to chrome-yellow. VOLVA evanescent,
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vellow-pulverulent at first adliering to bulb as small, chrome-yellow,
pulverulent masses. SPORES oval, 6-9 x4-5 micr., white, smooth.

Solitary or scattered. In low, conifer or frondose woods, among
decayed debris, on mosses, ete. Throughout the State: Ann Arbor,
Detroit, Palmyra, New Richmond, Bay View, Munising, Marquette,
Houghton. July-September. Common.

In the even margin of the pileus and the powdery volva it ditfers
from A. frostiana which it resembles most, and from small forms
of A. muscarie. It is about the same size as 4. frostiana, sometimes
larger, and is often erroneously referred to it. With us, 4. frostiana
occurs only in the conifer regions of (he State. A. flavoconic oceurs
a'nnually on a bed of Polytrichumn commune bordering a small lake
north of Ann Arbor. It is our commonest, small yellow Amanita
and like A. muscaria, is widely distributed. The bulb does not be-
come reddish when bruised as in A. flavorubescens.

660. Amanita spissa Fr. (Drapny PorsoNous)
Epicrisis, 2836-38.

Illustrations: Cooke, IIL., PL 69.
Gillet, Champignons de France, No. 3 (as A. ample) and No.
19. .
Bresadola, Fungh. mang. e. vel,, PL 7.
Ricken, Blitterpilze, P1. 80, Fig. 2.
Plate CXXIV of this Réport.

PILEUS 6-10 cm. broad, convex then campanulate-expanded,
obtuse, subviscid when moist, shining when dvy, gray with brown
or sooty-brown disk, eovered by small, angular, floccose or pulveru-
lent, sott grayish scales or warts, glabrescent, margin not striate.
FLESH rather thin, white. GILLS free but reaching the stem and
decurrent by a line, medium broad, crowded, shining white, ob-
scurely flocculose on edge. STEM 812 cm. long, 1 cm. or more
thick, stuffed by a pith, firm, tapering upward, white or grayish,
pruinose above, the ring, the clavate or globose bulb, and sometimes
the stem above the bulb, covered at first by loose, gray floccose
masses. ANNULUS membranous, apical, pendant, entire, white or
tinged gray below. VOLVA pulverulent, floccose, evanescent, gray.
SPORES broadly elliptical, obtuse, 79x 6 micr., smooth, white.
STERILE CELLS on edge of gills inflated-pyriform or globose on
a slender stalk. ODOR mild.
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Gregarious or scattered. On the ground in frondose woods of
oak, maple. etc. Ann Arbor. July. Infrequent.

This species has usually been considered of doubtful occurrence
in this country. It has been one of the last of the Amanitas men-
tioned in this report that T have collected. It is certainly distinct
and usually agrees thoroughly with the descriptions, but seems to
be rave. Its gray to smoky-hrown cap, the pulverulent-floccose,
friable, gray umiversal veil, the noun-striate pileus and spores char-
acterize it well. Only the little gray masses on the lower part of the
stemn and on the surface of the cap, indicate the presence of an outer
veil. The annulus is distinct, far up on the stem and sometimes
with gray particles on the lower side. After rains there may be no
remnants of the veil either on the cap or stem.

Amanitopsis Roze
(From the Greek, opsis, appearance of, and Amanita.)

White-spored. Stem inserted at base into a volva formed as in
Amanita; partial veil and annulus are lacking; otherwise like
Amanita.

Soft, fleshy, terrestrial, long or slender-stemmed, non-caespitose
mushrooms, growing mostly in forest humus, rarely in fields or
lawns.

The characters, except the absence of an annulus, imitate so
closely the species of Amanita, that the veader is referred to the
discussion of that genus. None are definitely known to be poison-
ous, but the ease with which they can be confused with Amanitas
should make everybody extremely cantious. The poisonous Amanita.
spreta Pk. imitates some of the species of Amanitopsis closely, be-
cause of its thin, close-appressed annulus. Other Amanitas some-
times lose their annulus, and might be taken for Amanitopsis.
Only three species have been collected in the State; about twelve
species have been reported from the United States. The following
species, not vet found, but included in the key, may be looked for:
A. albocreate Atk. (this is considered the same as the one de-
seribed by Peck in the 33d N. Y. State Rep. under A. nivalis); A.
farinose (Schw.) Atk. which has, however, a somewhat southern
énd eastern distribution and is one of the smallest Amanitopses;
A. adnate (Smith) Sace. reported from the Chicago region, departs
from the demands of the genus in having adnate gills. A. pusilla
Pk. is another small species, its pilens hardly 3 em. broad. A. par-
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civolvate Pk. has a brilliant orange pileus shading to whitish
on the margin: it has been found from New Jersey to North Caro-
lina. (See colored plate, Marshall, Mushroom Book, Frontispiece,
1905.)

Key to the Species

(A) Volva membranous, cup-shaped or sheathing the base of the stem.
(a) Pileus small, 2-3 cm. broad, pale brown; stem bulbous, slender;
spores elliptical, 5-6 x4 micr. A. pusilla Pk.
(aa) Pileus larger; spores 8 micr. or more in the longest diameter.
(b) Gills adnate; pileus even on the margin, yellowish-buff; volva
close-fitting, white. A. adnate Smith.
(bb) Gills free; pileus more or less striate on margin.
(c) Pileus hairy-squammulose; volva large, firm, cup-shaped. 661.
A. volvata Pk.
(cc) Pileus glabrous except for occasional patches of the univer-
sal veil; volva sheathing, flabby.
(d) White. 662. A. vaginata Fr. var. alba Sacc.
(dd) Tawny-yellowish. 662. A. vaginata Fr. var. fulva Sacec.
(ddd) Gray to mouse-colored. 662. A. vaginaiec Fr. var. livida
Pk.
(AA) Volva friable, floccose, ete., not membranous.
(a) Pileus orange to yellow, plicate-striate on margin; stem and -gills
pale yellow; volva thin and evanescent. A. parcivolvata PK.
(aa) Pileus some other color.
(b) Pileus small, 2-3 cm. broad, pulverulent, striate, grayish to
mouse-colored. A. farinosa Schw.
(bb) Pileus larger, with floccose patches or warts on its sur-
face.
(¢) Pileus white to pale yellowish, finely striate on the margin;
volva ocreate, as in Amanita pantherina. A. albocreata Atk,
(ce) Pileus grayish-brown, sulcate striate, covered with mouse-
colored warts; volva breaking up into sub-annular fragments
on stem. 663. A. strangulaia Fr.

Section I. Universal veil membranous, splitting at the apex;
the volva vaginate or cup-shaped at the base of the stem, entire.

661. Amanitoposis volvata Pk. (Porsonous)
N. Y. State Mus. Rep. 24, 1872.

INustrations: Murrill, Mycologia, Vol. 5, Pls. 86 and 87, Fig. 2,

PILEUS 5-7 em. broad, convex then plane, even or slightly
striate on margin, covered with fibrillose or floccose scales, whitish
to brownish. GILLS free, close, white. STEM 5-10 cm. long, 5-10
mm. thick, white to brownish-gray, equal or tapering slightly up-
ward, stuffed, densely pulverulent-floccose or shaggy above the
volva, with a very large, persistent, membranous, firm, brown volve
sheathing the base. SPORES elliptic-oblong, 9-11x6-7 micr,
smooth, white, granular within.
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In open frondose woods, solitary. August-September. Detroit.
Rare.

This is easily separated from A. vaginate by its oblong spores
and floccose-scaly pileus. The volva is also more firm and ample.
Tt is said to be identical with A. agglutinata B. & C. Our speci-
mens were brownish throughout on cap and stem. The gills become
dull-brown on drying. According to Peck the volva sometimes

leaves patches on the pileus.

662. Amanitopsis vaginata Fr. (EDIBLE)

Var. alba Sacc.
Var. fulve Sace.
Var. livide Pk.
Syst. Myc.,, 1821. (As Amanita.)

Illustrations: N. Y. State Mus. Rep. 48, 1896, Bot. ed.
Atkinson, Mushrooms, Plate 23, p. 75, 1900.
Marshall, Mushroom Book, op. p. 54, 1905.

Hard, Mushrooms, Figs. 30 and 31, p. 44, 1908.
Bresadola, Fungh. mang. e. vel,, PL 12.

Ricken, Blatterpilze, PL 75, Fig. 1.

Minn. Mushrooms, Fig. 5, p. 11, 1910.

Plates CXXV, CXXVI of this Report.

A composite species; according to the present custom including
a number of color forms, here called varieties. The constancy of
these varieties indicates that they eould, with entire propriety, be
referred to under species names, e. g., Amanitopsis alba, Amanitop-
sis fulva, and Amanitopsis livida. The description, however, applies
equally well to all forms except as to color.

PILEUS 5-10 cm. broad, ovate to campanulate at first, then con-
vex to plane, glabrous or rarely with fragments of the univers.?ll
veil, slightly viscid when young or moist, sulcate-striagte on the t%un
margin, white, fulvous, or grayish-mouse color in the corresponding
varieties. FLESH white. GILLS free, white or whitish, close,
proad, broadest in front, narrowed behind. STEM 818 cm. long,
4-8 mm. thick, rather slender, fragile, glabrous or mealy-squamu-
lose, stuffed then hollow, subeylindrical, base without ¢ buld and
ingerted deep into the ground with the elongated, sheathing, flabby,
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white VOLVA. SPORIES spherical, 810 micr. diam., nucleate by
a large oil-globule, smooth, white.

Solitary or scattered. In conifer or frondose forests; in open,
low woods; in copses, sometimes on much decayed wood. July,
August and September, rarvely earlier or later. Throughout the
State. Very common. Jidible.

In some localities the white and tawny forms prevail, as at Ann
Avbor; in others, especially in conifer regions, the tawny and livid
forms are found more commonly. The pileus and stem are rather
fragile, and the volva is apt to break and adhere to the soil so
that the extracted stem appears to be without a volva. The varia-
tion in size and color seems to be greater in Iurope than with
us; Secretan differentiated ten forms and raised them to the rank
of species. The spores of our plants, at least of the fulvous form,
are always spherical, with an obscure angle on the apiculus side.
Saccardo gives them ovate and 10-15 micr. long, and Patouillard
figures them ovoid. Quelet and Battaile agree with us, calling them
spherical and 10 mier. diam. The gray form must not be confused
with Amanite spreta Pk. which is also without a bulbous stem. The
beauty and symmetry of the different forms are a constant delight
to the field botanist.

Section IT. TUniversal veil breaking into floccose or powdery
scales or fragments, which cover the pileus and base of stem.

663. Amanitopsis strangulata Fr. (EpiBLE)
Epicrisis, 1836-38.

Hustrations: Marshall, Mushroom Book, p. 33, 1905.
N. Y. State Mus. Rep. 51, Plate 50, 1898.
N. Y. State Mus. Mem. 4, Plate 44, 1900.
Fries, Tcones, PL 1I.
Gillet, Champignons de France, No. 11. (As A. ineuraeta.y
Patouillard, Tab. Analyt., No. 401.
Cooke’s 111, Plate 13.

PILIEUS 5-10 cm. broad, ovate to campanulate at first, then con-
vex to plane, slightly viscid when young or moist, sulcate-striate
on margin, pale umber colored, decorated with floccose, cinereous
to mouse-gray scales or warts, the remnants of the veil. GILLS
free, close, white or ashy-tinged, broader in front. STEM 8-15 cm.
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long, 5-12 mm. thick, equal or tapering upward, stuffed then hollow,
subglabrous, or furfuraceous, white above, darker to pale wmber
below where it is somewhat decorated by the fragments of the
mouse-gray volva. SPORES spherical, 9-12.5 micr., granular within.

Solitary or scattered. In mixed forests of hemlock, maple and
yellow birch, of the northern part of the State. Bay View, Mar-
quette, Houghton. July-September. Not infrequent at times.
Edible.

1t is remarkable that this species does not occur in the southern
part of the State; at least I have never seen it there. FPeck and
Mcllvaine say it oceurs “in open grassy places, in wheat-stubble,
ete.” as well as in the woods, in Pennsylvania, New Jersey and
West Virginia. So far I have seen it three different summers in
the Northern Peninsula, always in hemlock woods.

The SPORES are not in entire agreement with the European
measurements. With us they are spherical or nearly so. Saccardo
is evidently in error when lhe says they measure 9-15 micr. and
are ovate; Stevenson quotes Smith’s measurements as 16 x 8 mier.,
and Boudier gives them as 12-13 mier. Peck considers it clearly
distinet from A. vaginate and in the 51st Report has given an ex-
cellent account of the plant.

Lepiota Fr.

(From the Greek lepis, a seale.)

White-spored (except L. morgani); stem fleshy, separable from
the pileus, provided with a persistent or evanescent annulus; gills
free (except in some of the “granulosi” section).

Fleshy, firm or soft mushrooms, growing on the ground, on debris,
or on more or less rotten wood in forests; large and small.

The PILEUS is scaly from the breaking up of the cuticle, rarely
smooth, most often white, but also tinged yellow, brown or red;
there are a few species with a viscid pileas. The STEM is stuffed
or hollow, firm or soft, fleshy and different in texture from the
trama of the pilens, and easily separable from it. The GILLS
are white, but may change color in age or when bruised; (in L.
morgani they become sordid-green from the greenish spores). They
are usually free, but a small group has adnate or adnexed gills,
although otherwise like the genus; e. g., L. granosa, L. amianthina,
ete.

The VEIL is theoretically double, as in Amanita, but the outer

79
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or “universal veil” is concrete with the pileus and does not split
or break to form a volva on the stem or to form superficial pa’?ches
on the cap. Sometimes it breaks away early at the base o‘t the
stem and is pulled up on the stem as the latter elongates, like a
movable ring, as in L. procera; then again it breaks away onl.y.
from the margin of the pileus, leaving a sheath on the st'em term.1-
nated above by a flaring margin, as in L. rugose. The inner veil
is quite variaf)le in texture, membranous to ﬁbrill?se, floccose (?r
granulose; sometimes the delicate structure soon disappears or is
washed away by the rain. The TASTE is mild, and all.the large
species except the green-spored L. morgani can be eaten with safety.
Some of the smaller species, like L. clypeolaria Fr., L. helvola
Bres. and L. charcarias are suspected. The SPORES are white. in
mass (except one species) and varying in shape, usually longish,
sometimes subfusiform, often minute and then elliptical or ovate,
in a few cases somewhat angled; they often mature slowly, so that
measurements must be made with- care. .

The genus can be divided into three natural groups with refe'ar-
ence to the character of the ¢uticle of the pileus or of the veil;
these groups can be further subdivided into sections, as follc')ws:

A. Cuticle of pileus glutinous or viscid; trama of gills diver-
gent (= Limacella Tarle) :

I. Lubricae
II. Viscidae
B. Cauticle dry; annulus termihating a sheath or such other
remnants of the veil as remain on the stem:
I11. Clypeolariae
IV. Asperae
V. Granulosae

C. Cuticle dry; annulus independent, often movable; stem with-
out any other remains of the veil:

VI. Subclypeolariae
VII. Procerae

Key to the Species

(A) Pileus viscid.
(a) Pileus small, 2-5 cm. broad, stem sl_ender. . .
(b) Stem and pileus both very viscid or glutinous, white. 664. L.
illinita Fr. . L. . -
(bb) Stem not viscid; pileus with a subviseid, thin separable pelli-
cle, tinged pink. 667. L. delicata tFr. var.
i Pileus larger, 5-10 c¢m., and stem stout. o .
(a%‘zy) Pileus whitish to pinkish-tan, slightly viscid; stem fibrillose-
labrescent. 666. L. fischeri sp. nov. .
' {bb) gPileus reddish-bay, viscid; stem scaly. 665. L. glioderma
T.
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(AA) Pileus not viscid.
(a) Growing in fields, pastures, gardens, lawns, and on decomposing
vegetable matter (rarely in open woods); large to medium-sized.
(b) Annulus movable; plant very large.
(¢) Plant taller than broad; spores white, 14-18 x 9-11 micr. 686.
L. procera Fr.
(ce) Plant as broad or broader than tall; spores greenish, 10-13
X 7-8 micr. 687. L. morgani Pk.
(bb) Annulus not freely movable (except sometimes in L. americana).
(¢) Plant assumes a dull reddish color when bruised or on drying;
annulus rather large; spores 8-10 x 5-8 micr. 688. L. ameri-
cana Pk.
i (ce) Plant not changing as above.
v (d) Stem thickened toward base like the seed-stalks of onions,
densely caespitose. 680. L. cepaestipes Fr.
(dd) Stem not of the above shape.
(e) Gills becoming pink in age; pileus firm, medium large,
white; stem with persistent annulus. 689. L. naucing
Fr. (syn. L. naucinoides Pk.).
(ee) Gills remaining whitish; pileus small, rugulose, widely
striate, whitish. L. rugulosa Pk.
(aa) Growing in forests, open woods, under copses, bushes, ete. (rarely

p on lawns); medium to small.

(b) With some shade of blue or purple, either when fresh or on dry-
ing; small.

(¢) Gills, stem, flesh ete. changing to blue when drying; annulus
membranous, persistent; pileus brownish-scaly. L. caerule-
scens Pk.

(ce) Gills, etc, not changing to blue when drying; annulus pow-
dery, evanescent.

(d) Odor foetid; pileus lavender; stem dark brown to blackish
below. I. ecitodora Atk.
(dd) Odor not foetid; plants small.
¢ (e) Pileus whitish, covered with a heliotrope-purple, powdery
substance; flesh tinged yellow. L. purpureoconia Atk.
(ee) Pileus whitish, tinged with blue around margin; flesh
turning brownish where bruised. L. cyanozonata Long-
year.
(bb) Without shades of blue or purple.
(¢) Stem clothed with a floccose, squamose or filamentous sheath;
pileus not granular nor mealy.
(d) Spores 12 micr. or more in length.

(e) Pileus and lower stem brown; spores truncate at base,
with oblique apiculus. I. geniculospora Atk.

(ee) Pileus ochraceous or yellowish-white, sometimes reddish-
tinged; spores subfusiform, 13-18 x 4-6 micr. 668. I,
clypeolaria Fr. (L. metulaespora B. & Br.)

(dd) Spores less than 12 micr. long. ]
(e) Growing on rotten wood, small; pileus pale tawny to
; subalutaceous, floccose-scaly; spores 8-11 mier. long. 673.
i . L. acerina Pk. -
(ee) Growing on the ground, or among debris ; Spores usually
| smaller.
(f) Pileus medium size, with erect, tomentose or floe-
| cose wart-like scales; veil copious.
| (g) Spores 7-9 micr. long.
(h) Gills crowded, much forked. 671. I. friesit Lasch.
(bh) Gills crowded, not forked. 670. L. acutae-
[ squamosa Wein. :
(88) Spores 4-5 mier: long. 672. L. asperula Atk.
‘ . (ff) Pilelus with appressed, tomentose, spot-like or patch-like
: scales.
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(g) Annulus persistent; stem slender, about 1 mm, thick,
blackish-brown. L. gracilis Pk.
(gg) Annulus evanescent or obscure.
(h) Pileus 4-8 cm. broad, patches tawny-olive; stem
stout; spores attached at basal angle. L. caloceps
Atk.
(hh) Pileus dark-brown, usually less than 4 cm. broad.
(i) Spores minute, 4 X 2 micr.; veil forming a dense,
prown tomentum on stem. L. eriophora Pk.
(ii) Spores larger, 6-8 x 45 micr.; veil of more deli-
cate and loose floccose filaments. 669. L. felina
Fr.
(cc) Stem without evident sheath, but provided either with an
evanescent or & persistent annulus. (See cee.)
(d) Spores 9 micr. or more in length.
(e) Pileus moderately large, with red appressed scales; annu-
lus persistent. 681, L. rubrotincia Pk.
(ee) Pileus small, minutely squamulose; annulus evanescent;
base of stem mycelioid, forming a “gand-bulb.” L. areni-
cole Pk.

(dd) Spores less than 9 micr. long.
(e) Pileus rather small, 1.5-4 em. broad, with reddish-brown

scales on a white surface; spores attached at basal angle;
with a marked odor. 682. L. cristata Fr.
(ee) Pileus white, small, minutely fibrillose-squamulose; spores
minute; annulus thin and fragile. 684, L. miamensis
Morg.
(eee) Pileus with minute pale-yellow hairy scales. 683. L.
alluviinus Pk.

(cecc) Stem clothed or peronate with squamulose, granular, fur-
furaceous, or minutely warty scales; pileus granular,
warty or furfuraceous.

(d) Gills adnate.
(e) Pileus distinetly rugose on disk.

(f) Plant growing on rotten logs, stumps, etc., large; the
sheath membranous-margined above. 674. L. granosa
Morg.

(ff) Plant growing on the ground or on leaf-mould, small;
the floccose-scaly sheath not margined above. 675. L.
rugoso-reticulate Lorin.

(ee) Pileus not rugose.
(f) Stem long, slender; pileus often umbonate. L. amian-

thina Fr.
(ff) Stem short, stouter; pileus not umbonate. 676. L. ad~
natifolia PK.
(dd) @Gills adnexed or emarginate.
(e) Growing on rotten wood; color whitish to pale tawny.
678. L. pulveraces PK.
(ee) “On the ground; color rusty-yellowish. 677. L. granulosa
Fr.
(eee) Like preceding but whitish throughout. 677. L. granu-
lose var. albida.
(ddd) Gills free; plants quite small; soft, fragile.

(e) Pileus dingy-white, or brownish. 679. L. pusillomyces -

Pk.
(ee) Pileus white, disk pinkish. 685. L. cristatatellus Pk.
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Section I. Lubricee. The young plant enclosed in a universal
glutinous veil. The trama of the gills divergent.

664. Lepiota illinita I'r.
Syst. Mye., 1821,

Illustrations: Fries, Icones, L 16, Fig. 1.
Patouillard Tab. Analyt., fasc. VIiI, No. 609.
Gillet, Champignons de France, No. 425.

PILEUS 2-6 cm. broad, thin, soft, ovate then campanulate-ex-
panded, subumbonate, glutinous (moist), glabrous, white, or whit-
ish, even or substriate on margin. GILLS free, close, moderately
broad, white, soft, trama divergent. STEM 58 cm. x 3-6 mm,
white, glutinous, equal, stuffed to hollow, not scaly. FLESH
white, soft, thin. SPORES 4-6x 3-4 micr., subglobose to ovoid,
smooth, white. TASTE and ODOR none. ANNULUS obsolete,
glutinous.

Singly or gregarious. Ground, white birch woods near Marquette.
Elm and maple woods, southern Michigan. September.

Known by its glutinous and slimy cap and stem. The European
plants are a little larger. '

Section II. Viscidae. Surface of pileus provided with a con-
tinuous gelatinous, separable pellicle; stem dry. Trama of gills
divergent (except in L. delicata).

665. Lepiota glioderma Fr.
Monographia, 1857.

Illustration: Cooke, 111, P1. 118 A.

PILEUS 2-5 em. broad, obtusely convex, viscid, reddish-bay fad-
ing to dull ferruginous, glabrous, even, cuticle separable. FLESH
thin, white or tinged rufous. GILLS close, broad, subventricose,
white, free but reaching apex of stem by a point, edge very even,
trama divergent. STEM 5-7 cm. long, 4-6 mm. thick, dry, covered
with reddish-floccose scales up to the slight ANNULUS, equal or
attenuated downwards, solid, fibrous. SPORES globose, 4-5 mier.
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diam., smooth; basidia 4-spored; no cystidia. TASTE farinaceous.

ODOR none.

(Dried: Cap and gills brownish-tan to fuscous.)

Singly or few. Debris on ground, in hemlock, maple or birch
woods. Marquette, Houghton, Bay View and New Richmond, ap-
parently limited to conifer territory. August and September. In-
frequent.

This Lepiota approaches the genus Armillaria in appearance, but
the gills are not attached to the stem. The annulus is sometimes

well-developed and flaring.
666. Lepiota fischeri sp. nov.

Tllustration: Plate CXXVII in this Report.

PILEUS 4-9 cm. broad, convex-campanulate, obtuse, even, sub-
viscid, cuticle separable and continuous, fleshy, rather soft, white
to pale alutaceous. FLESH white, thick, rather soft. GILLS crowd-
ed, rather narrow, free and somewhat remote, plane, white, edge
entire. STEM 4-10 cm. long, 410 mm. thick, subbulbous, somewhat
curved, striate, fibrillose, solid, firm, fibrous-fleshy, separable
from pileus. ANNULUS superior, large, membranous, at length
pendulous, white, subpersistent, fragile. SPORES minute, 3-4 x
2-3 mier., smooth, oval; basidie small, with 1 to 2 long sterigmata,
(5-7 micr. long), rarely 3 or 4, rarely also a forked sterigma, tramal
hyphae of gills divergent. TASTE slight; odor becoming strong on
drying, like that of Tricholoma sulfureum.

(Dried plants: Pale alutaceous, gills brownish.)

Gregarious. On ground in low frondose woods. Near Detroit.
September and October. Infrequent.

Related to L. lenticularis (Amanita lenticularis Fr.), and is per--

haps its American counterpart. Our plants differ in lacking the
dark green drops oozing from apex of stem and annulus, (see Quelet
and Battaile, Flora Monographic des Amanites et des Lepiotes,
1902), and in character of stem which is said to be stuffed or hol-
low and floccose-scaly in the European plant. Quelet, Ricken and
Battaile give the spores 6 to 8 micr. It also differs from L. persoonii
Fr. in stem and gill characters. I have dedicated it to the ener-
getic student of mushrooms, Dr. O. E. Fischer of Detroit, who
found it.
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667. Lepiota delicata I'r. var.

Syst. Mye.,, 1821,
Tllustration: Fries, Icones, PL 15, Fig. 2.

PILEUS 24 cm. broad, thin, subumbonate, campanulate-expand-
ed, with a continuous, separable, subviscid cuticle, delicately pink-
colored, sometimes shading to white on margin, even, radiately
innately silky. FLESH pure white, unchanged when bruised, thin,
fragile. GILLS narrow, close, free, somewhat remote, pure white.
STEM 5-9 cm. long, 3-5 mm. thick, tapering upwards from a sub-
clavate bulb, dry, glabrous, curved or straight, soft, stuffed. AN-
NULUS membranous, thin, subpersistent, white, median, at length
pendant. SPORES 5-6.5 x 3-4 mier., elliptical, subacute at ends,
white, smooth. CYSTIDIA on edge of gills subcylindrical, cluster-
ed, numerous, 7x 4.5 micr., none on sides of gills; basidia 4-spored.
ODOR and TASTE none.

(Dried: Annulus snow-white, stem and gills pale alutaceous, cap
pink with brownish umbo.) :

Gregarious. On the ground in swampy woods of elm, etc., also
under hemlock in ravines. New Richmond. September. Infre-
quent.

L. oblita Pk. differs in its viscid stem and more tawny pileus;
the spores are similar. It is apparently much like L. incernata
Clem. and L. rufescens Morg. The presence of a separable gelatin-
ous cuticle, the unchangeable flesh, and the cystidia distinguish it
from these. A hot-house variety is said to occur in Kurope.

Section III. Clypeolariae. Stem clothed at first by a floccose
or filamentous sheath. Pileus pruinose, floccose or appressed scaly,
the cuticle at first continuous.

668. Lepiota clypeoclaria Fr. (SUsPECTED)

Sys. Mycol., 1821.

Illustrations: Fries, Icones, PL 14, Fig. 2.
N. Y. State Mus. Rep’t. 54, P1. 76, 1901.
Gillet, Champignons de France, No. 416.
Ricken, Blatterpilze, Pl. 85, Fig. 2.
Plate CXXVIII of this Report.

PILEUS 2-5 ¢m. broad, campanulate-convex to expanded, obtuse
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or umbonate, floccose-scaly, even or striate beneath the scales on
margin when old, color of scales variable: white, vellowish, rufous-
ochraceous or ochre. the disk often darker, brown or reddish-brown,
white beneath scales, margin often appendiculate from remmants
of the veil. FLESH white, thin, fluccid. GILLS free, close, white,
narrower in front, edge minutely flocculose. STEM slender, 3-10
cm. long, 3-5 mm. thick, equal or tapering upward, sheathed up
to the evanescent, floccose annulus, by soft, loose, floccose, white or
vellowish scales or tomentum, hollow, fragile, whitish under scales
and at apex. SPORES very variable in size, even in the same
specimen, 10-16 x 4-6 micr., subfusiform, elongated-elliptical, broader
at the distal end or symmetrical, ete., smooth, white.

(Dried: Pileus pale ochraceous or rufous-tan; stem covered by
a white floccose sheath.)

Seattered. Ground or debris in woods. Marquette, Bay View,
Ann Arbor, New Richmond; throughout the State. July to October.
Frequent.

There is much uncertainty among all mycologists concerning the
limits of this species. - L. metulaespora is said to be a very similar
plant. Studies so far made, both of the European and American
plant, seem to have increased the confusion. Some (Morgan,
Mycol., Vol. 12) give the spores of L. clypeolaria 15-20 x 5-6 micr.,
and I. metulaespora 9-12x 44 micr. Others (Beardslee, Jour.
Mycol., Vol 13, p. 26, 1807) reverse this. The spore-sizes of the
Michigan specimens overlap both. T have so far found none with
spores 1820 micr. long, but, of course, shorter, immature spores
are always present. Most European authors omit the spore-size
of L. clypeolaria Massee (Massee, Furopean Fungus TFlora Agarie-
acee, 1902) gives 15-16 mier. for L. metulaespora, which is close
to ours; for L. clypeolaria, he gives 6 micr. Peck (Peck, N. Y.
State Mus. Rep. 54, 1901, p. 173) has come to the conclusion that
there is no essential difference except the striatious on the cap of
L. metulaespora; this is hardly a specific distinction. A number
of varieties have been split from these species, (Quelet & Battaille,
TFlore des Amanitos et des Lepiotes, 1902, p. 66) and they are
evidently very variable in color, and this may be true of the spores
within certain limits. For the present we will use one name for
all the forms.
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669. Lepiota felina Fr.

Hym. Europ., 1874.

Illustrations: Pat., Tab. Analyt.,, No. 505.
Ricken, Blitterpilze, P1. 86, Fig. 3.

PILEUS 3-5 cm. broad, campanulate-convex, subumbonate, whit-
ish under the numerous subtomentose or floccose blackish scales.
FLESH white, thin. GILLS free, close, rather narrow, white.
STEM slender, equal or taperingupward, base with slight bulb,
hollow, whitish, clothed below by fioccose, brown or blackish scales.
ANNULUS slight, evanescent, inferior or median, sometimes tinged
black on edge. SPORES 6-85x4-5 micr.,, ellipticovoid, white;
basidia 4-spored.

On the ground, hemlock woods. Bay View. August-September.
Infrequent or rare.

Distinguished from L. clypeolaria by its spores, from L. cristata
by the blackish scales and floccose stem. SPORES 8-10 x 3-4 micr.,
as given by Ricken. The Michigan plant may be L. fuscosquumeq
PLk.

Section IV. Asperae. Pileus fibrillose-scaly at first, then with
pointed, or pyramidal or fasciculate, erect or squarrose scales or
warts; stem variously sheathed or glabrescent.

670. Lepiota acutaesquamosa Fr.

Epicrisis, 1836-38.

Ilustrations: Hard’s Mushrooms, Fig. 38, p. 55 (from Michigan
plants).
Gillet, Champignons de France, No. 409.
Michael, Fiihrer f. Pilzfreunde, 11T, No. 122,
Ricken, Blatterpilze, P1. 86, Tig. 1 (as L. friesii).

PILEUS 5-15 em. broad, soft, at first subhemispherical then con-
vex-expanded, obtuse, even, at first covered by a soft tawny or
pale umber tomentum which usually breaks up into brown or
rufous-brown, pointed, pyramidal, erect scales or warts, the tips of
which become blackish, are crowded and darker on disk, the cracks
showing the white flesh beneath, margin extending beyond gills.
FLESH white, moderately thick. GILLS crowded, free, rather
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narrow, thin, not forked, white becoming dingy, edge serratulate.
STEM 6-12 cm. long, §-12 mm. thick above, tapering upward from
a bulbous base, sometimes equal and subbulbous, stuffed to hollow,
soft, whitish, at first covered by the fibrils of the veil, with scat-
tered brown squamules, terminating in a floccose-fibrillose, often
oblique and broken, rather evanescent ANNULUS. SPORES
elongated oblong, smooth, white, 7-9x2.5-3 micr. ODOR and
TASTE not marked.

(Dried: Cap, gills and stem alutaceous to wood-brown.)

Gregarious. On the ground or on very rotten wood in forests,
on flowerbeds, conservatorvies, ete. Ann Arbor, Bay View, New
Richmond. September. Frequent.

Much the appearance of the next two species; separable with
certainty from L. friesii by its entire gills, from L. asperula by the
spores. The veil is composed of silky filaments woven into a mem-
brane which is at length lacerated vertieally so as to appear like a
“cortina” of the genus Cortinarius.

671. Lepiota friesii Lasch.

Epicrisis, 1836-1838.

IMustrations: See Hard’s Fig. of L. acutaesquamose, which it
imitates in appearance.
Marshall, Mushroom Book, 1902, op. p. 65.

The description of the preceding species is sufficient for all the
characters except the following: GILLS very narrow, abundantly
forked, very crowded. SPORES 6-9x2 micr.,, narrowed at one
end, smooth, white, elongated-oblong to subfusiform. Sterile cells
on edge of gills as in the preceding species. Habitat, ete., same as
in L. acutaecsquamosa.

Ann Arbor, Houghton, Munising, New Richmond.

The spores in our plants are narrower than in L. acutaesquamosa,
which may be a constant character. The forking of the crowded
gills is very marked. The pointed warts are crowded on the disk,
or may be scattered over the entire surface of the pileus, and easily
rubbed off.
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672. Lepiota asperula Atk.

Atkinson, Mushrooms, p. 82, 1900,

Ilustration: Ibid, PL 26, Fig. 84, p. 82

PILEUS 1-4.5 cm. broad, campanulate-convex to expanded, ob-
tuse, “hair-brown to olivebrown” or ochraceous-brown, cuticle
breaking up into erect. rather pointed, blackish-brown warts, more
numerous on disk, sometimes subconcentrically rimose, not striate.
FLESH white, thickish, scissile, rather fragile. GILLS free, rather
narrow to medium width, crowded, white becoming dingy, not
forked, edge minutely eroded. STEM 2-6 cm. long, 4-6 mm. thick,
cylindrical above the bulbous base, stuffed by fibrils, then hollow,
covered at first by the loose, silky or fibrillose veil which collapses
at the pileus and terminates on the stem by an evanescent AN-
NULUS, glabrous or fibrillose above annulus, below annulus some-
times minutely brown-squamulose. SPORES minute, 4-5x2-8.5
micr., oblong, smooth, white. Basidia 4-spored; sterigmata slender.
No cystidia. ODOR and TASTE not marked.

(Dried: Like L. acutaesquamosa and L. friesii.)

Gregarious. Hemlock or mixed woods, on the ground among
debris. Bay View, New Richmond. August-September. Infre-
quent.

Differs from L. acutaesquamose in minute spores, and smaller
size. Probably often confused with that species and difficult of
separation from it. The veil is sometimes quite copious and cob-
webby.

673. Lepiota acerina Pk.
N. Y. Mus. Rep. 51, p. 283, 1898.

PILEUS 1-2.5 em. broad, convex then expanded, covered with
tawny or pale rufous-brown, appressed, fibrillose or floccose scales,
darker and erect and pointed on the disk, margin even. FLESH
thin, white. GILLS free, close, thin, rather broad, white or whitish,
edge minutely fimbriate. STEM 2-4 cm. long, 1.5-4 mm. thick,
stuffed to hollow, equal or slightly bulbous, covered up to the ob-
solete ANNULUS by small, dark, fibrillose scales colored like those
of pileus. SPORES 811 micr. long, 3-4 mier. wide, obliquely
apiculate and truncate at one end, narrowed toward other end,
smooth, white; sterile cells on edge of gills clavate.
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(Dried: Pileus and gills umber or fuscous-brown.)

Gregarious. On very decayed wood, in woods of maple, birch,
Lemlock, etc. Houghton, Munising, Bay View, New Richmond.
July, August and September. Infrequent.

Shape of spores like those of L. boudieri Bres. (see Tab. XLV]I,
Fungi Trid.}, but different in other respects. L. cristate has similar

spores.

Section V. Granulosae. Pileus and stem granular, furfuraceous,
pulverulent or minutely warty.

674. Lepiota granosa Morg.

Jour. Cincinnati Soc. Nat. vHist., 1883.

Tllustrations: Marshall, Mushroom Book, PL 12, op. p. 63, 1905.
Hards, Mushrooms, P1. VIIT, Fig. 36, p. 52.
Plate CXXIX of this Report.

PILEUS 59 cm. diam., ovate then convex-expanded, umbonate
or obtuse, ochraceous to fulvous, furfuraceous-granulose, rugose-
wrinkled to almost even, margin regular or undulate. FLESH
thick, whitish or tinged ochraceous. GILLS narrow, crowded, ad-
nate, sometimes subarcuate, whitish to ochraceous. STEM 5-10 em.
long, 815 mm. thick, equal or tapering upward from the clavate
base, straight or curved, fibrous-stuffed to hollow, peronate by fur-
furaceous or floccose scales, colored like the pileus and terminating
above in a rather large, flaring or reflexed, membranous, persistent
ANNULUS, yellowish within, pallid or brownish above the annulus.
SPORES smooth, white, 4-5 x3 micr.

Gregarious or subcaespitose. On rotten wood; maple, birch and
beech woods. Marquette, Bay View. September. Infrequent.

In size, it stands at the head of this group. It is easily known
by its large, persistent annulus. It differs from L. amienthine in
size and the character of sheath and annulus.

675. Lepiota rugoso-reticulata Lorin.
Oest. Bot. Zeitschrift, 1879.

PILEUS 1-4 cm. broad, convex, rugose-reticulate, covered with
dense, glistening granules, pale cinnamon-brown, tinged reddish,
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mostly unicolorous, margin appendiculate. FLESH thick, white.
GILLS adnate, sometimes subdecurrent, crowded, rather narrow,
whitish, edge entire. STEM 4-7 cm. long, 3-4 mm. thick, equal or
tapering upward, solid, peronate with cinnamon- or reddish-brown
floccose scales, terminating in an incompletc or obsolete ANNULUS,
pallid above, white-mycelioid at base. SPORES 4-55x3 micr.,
smooth, ovoid, apiculate. ODOR not noticed.

(Dried: DPileus pale brick-red, gills alutaceous, stem white-my-
celioid at base.)

Gregarious. On mosses, low woods of white birch in northern
Michigan, elm, ete., in south. Ann Avbor, Marquette. August-
September. Infrequent.

This species resembles L. granulose in color, ete., but differs in
its slender stem and rugose pileus; it approaches L. granosa in
pileus characters but is small and the annulus is ravely persistent.
It differs from L. emianthina in its lack of an umbo, and its small

spores.

676. Lepiota adnatifolia Pk.
N. Y. State Mus. Bull. 54, p. 947, 1902.

PILEUS 2.5 em. broad, broadly convex, granulose to warty or
scaly on disk, dark ferruginous-red, not umbonate, even, margin ap-
pendiculate. FLESH white. GILLS adnate, close, narrow, thin,
whitish, edge entire. STEM 2-4 cm. long, 4-6 mm. thick above,
tapering upward from a clavate base, solid, peronate by reddish or
whitish squamules, and terminating in an evanescent annulus,
apex white or tinged pink. SPORES minute, 5-5.5 x 2.5-3 micr.,
oval-oblong, slightly curved in one view. CYSTIDIA very slender,
hyaline, about 50 micr. long, 3 micr. thick, subeylindrical, apex
capped by conical covering, sometimes infrequent or entirely lack-
ing, on edge and sides of gills. ODOR slight.

On debris or decayed logs in woods of hemlock, maple, ete. New
Richmond, Aun Arbor. September-October. Rare.

Differs from 1. amianthinae and L. granulose in the presence of
eystidia and lack of an umbo, and by its color. The spores are
smaller than given by Peck. The main part of the cap is covered
closely with appressed, flat, tomentose warts.
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677. Lepiota granulosa Fr.

Syst. Mye., 1821.

Illustrations: Patouillard, Tab. Analyt., No. 611.
Ricken, Blitterpilze, P1. 81, Fig. 3.
Cooke, I1l., P1. 18, Vol. L.

PILEUS 3-6 cm. broad, ovate then convex-expanded, obtuse or
subumbonate, furfuraceous-granular, often radiately wrinkled,
ochraceous tinged brick-red, but varying to buff or dark-rufous with
a hoary lustre. FLESH thin, white, rufescent. GILLS adnexed,
rounded behind, close, medium width, white. STEM short, 2-5 cm.
long, 4-8 mm. thick, stuffed to hollow, equal or tapering upward,
granulose to floccose-scaly and pale reddish up to the slight evane-
scent annulus, whitish at apex. SPORES minute, 4-5 x 3-3.5 mier,,
ovate, smooth; cystidia none. ‘

(Dried: Cap and scales of stem rufous-ochraceous, gills ochra-
ceous-alutaceous.)

Gregarious to subcaespitose. On leaf-mould, mosses, ete., in
open woods of maple, oak, hemlock, etc. Ann Arbor, Marquette,
New Richmond. August-October. Local but frequent.

The spores are smaller than given by Patouillard (Tab. Analyt.)
and Quelet and Battaille (Flore des Am. et des. Lep.). IHennings
in Engler & Prantl, however, gives the size as found in American
plants. Also our plants are usually shorter and thicker stemmed
than the figures of Patouillard and Cooke would indicate, i. e., the
plant is more squat, except possibly when it grows in low, wet
situations. It approaches other species, like L. charcharias and L.
amianthine, which were formerly called varieties of it. There is
a hoary sheen to the granularity on the cap, by which one may
"~ know it. The way the gills are attached distinguishes it from the
three preceding species.

678. Lepiota pulveracea Pk.

N. Y. Mus. Rep. 54, p. 144, 1900.

“PILEUS 1-2.5 cm. broad, hemispheric then convex-expanded,
pulverulent or minutely granulose and squamulose, even, tawny or
paler. GILLS adnexed, close, thin, narrow, yellowish-white. STEM
equal, hollow, sheathed with delicate brownish, small granulose
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scales terminating in the obsolete ANNULUS, pruinose and whit-
ish at apex.” SPORES minute, oblong-elliptical, obscurely curved,
smooth, white, 4-5.5 x 3 micr.

(Dried: Cap pale fulvous, stem paler with scattered floccose-
squamules.)

Gregarious. On moss growing over an old hemlock log. Mar-
quette. September. Rare.

The spores are not ovate as in L. granulose, and the adnexed
gills and color, etc., separate it from L. rugoso-reticulata. The dried
specimens lack the rich tints of the others of this group.

679. Lepiota pusillomyces Pk.

N. Y. Mus. Rep. 28, p. 48, 1876.
Illustration: Ibid, Plate I, Figs. 1-3.

PILEUS 4-8 mm. broad, thin, convex, obtuse, furfuraceous or
covered with minute granular floccules, white or nearly so, remains
of veil clinging in granular flocs to edge of pileus. TRAMA of
pileus composed of vesicular cells, pulverulence on surface also of
thin-walled globular cells. GILLS broed, free, ventricose, moder-
ately close, white. STEM 1-3 cm. long, 1-2 mm. thick, slender,
equal, stuffed with fibrils, rufescent beneath the while mealiness
which terminates at the obsolete ANNULUS. SPORES elliptic-
oblong, 4-5x2.5-3 micr., smooth, white.

Single and scattered. On rich soil in woods. Ann Arbor, Bay
View. August. Infrequent. :

This is close to L. seminuda of Europe, and may be the same, un-
less the microscopic characters are shown to be different. Patouil-
lard figures the spores of L. seminude more ovate then elliptical,
but other authors give the latter shape. This is a delicate Lepiota
and approaches L. cristatatellus Pk. which is distinguished by the
pinkish tinge usually present on the pileus, and the glabrous stem.




640 THE AGARICACEAE OF MICHIGAN

Section VI. Subclypeolariee. Pileus thin, minutely scaly, prui-
nose ovr pulverulent. Annulus membranous, persistent or evane-
scent. STEM for the most part glabrous or denuded.

680. Lepiota cepaestipes I'r.  (IEDIBLE)
Epicrisis, 1836-38.

Hinstrations: N, Y. State Mus. Bull. 94, PL 87, 1905.
Hard’s Mushrooms, Tig. 87, p. 54.
Gillet, Champignons de France, No. 414.
Michael, Fihrer f. Pilzfreunde, Vol. I1I, No. 9.
Plate CXXX of this Report.

PILEUS 2-8 e¢m. broad, thin, oval then campanulate-expanded,
obtuse, soft, at length umbonate, striate-plicate and splitting on the
margin, covered with minute, numerous, mealy or wart-like scales,
which are often brown, elsewhere white. FLESH white. GILLS
narrow, free, close, white then dingy, thin, edge pruinose. STEM
4-12 cm. long, 4-6 mm. thick at apex, tapering upward or
often somewhat wventricose, flexuous, glabrous or occasion-
ally with floccose particles, hollow, white. ANNULUS thin, mem-
branaceous, subpersistent, white. SPORES oval-elliptical, smooth,
white, 9-10 x 5-7 micr., nucleate. ODOR and TASTE mild.

Caespitose. On rich soil of gardens, conservatories, etc., decay-
ing straw-piles, sawdust, stumps, or decomposing vegetable matter
of any kind. Ann Arbor, Bay View, New Richmond. June-Septem-
ber. Not common., Edible.

Often in dense clusters. Sometimes the pileus is yellow-tinged.
The name refers to the shape of the stem which often resembles the
enlargement on the seed-stalk of the onion. The plants soon droop
and collapse in the wind. Hennings (in Engler and Prantl) says
this mushroom was introduced into Europe from Brazil and also
states that at first there is a small sclerotium.

681. Lepiota rubrotincta Pk.
N. Y. State Mus. Rep. 35, p. 155.
PILEUS 2-6 em. broad, ovoid then convex-expanded, obtuse or sub-

umbonate, the unbroken cuticle at first even, and innately fibrillose
and wuniform reddish-pink, darker or reddish-brown on disk, at
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length breaking up into appressed red scales and rimose. FLESH
white, thin. GILLS free, narrow, tapering toward stem, crowded
at first, less so after expansion, white, edge minutely flocculose.
STEM 4-9 cm. long, 3-8 mm. thiek, tapering slightly upward or
clavate at base, stuffed then hollow, even, easily splitting length-
wise, silky-fibrillose or glabrous. ANNULUS well-developed, mem-
branous, persistent, edge thickish and often tinged red. SPORES
9 x 5 micr., but variable, often larger, narrow-elliptical, apiculate;
CYSTIDIA on edge of gills about 36 x 6 micr.

(Dried: Color of cap red, gills dingy white, stem pale fuscous.)

Scattered or singly. On the ground among decaying leaves, mixed
or hardwood forests. Ann Arbor, Detroit, New Richmond. August-
September. Infrequent.

682. Lepiota cristata Fr. (EpiBiE)
Syst. Mye., 1821.

Ilustrations: Atkinson, Mushrooms, Fig. 83, p. 81, 1900.
Gillet, Champignons de France, No. 417.
Patouillard, Tab. Analyt., No. 504.

Ricken, Blatterpilze, Pl. 84, Fig. 3.
Cooke, Ill., 29. ‘
Plate CXXXI of this Report.

PILEUS 1.5-4 ¢m. broad, thin, ovate then campanulate-convex or
expanded, obtuse or umbonate, cuticle at first continuous, and en-
tirely dull reddish or reddish-brown, then broken into small con-
centric reddish-brown scales except the darker umbo, the cracks
white, margin often denuded of cuticle FLESH white, thin.
GILLS free, rather close, narrow to subventricose, white, edge
minutely crenulate. STEM 3-5 cm. long, 2-5 mm. thick, slender,
equal, hollow or stuffed with loose pith, glabrous or silky-fibrillose
below ring, whitish or tinged dingy lavender, pinkish within. AN-
NULUS white, small, scon broken and deciduous. SPORES some-
what wedge-shaped, or angular, sometimes irregularly fusiform to
oblong, depending on the view, white, 6-7x3-4 micr. ODOR
rather disagreeable. .

(Dried: Stem runfescent, pileus brownish to alutaceous.)

Gregarious. In grassy places or on the ground in low woods, ete.,
often on lawns. Marquette, Ann Arbor, Detroit, Houghton, New
Richmond, ete. July-October. Common.

81
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An effort was made by Morgan (Jour. of Mycol., Vol. 12, p. 244, -

1906), to separate this into two species, (. cristate Fr. and
C. angustana Britz. The separation was based on the spores and
odor. Our plants sometimes have angular spores and no odor, and
the spores vary, even in the same plant. Atkinson (Mushrooms,
1900, p. 92) has already pointed out that they are identical. The
odor seems to be strong, weak or absent under different conditions.
The pileus may be as much as 5 cm. across.

683. Lepiota alluviinus Pk.
N. Y. State Mus. Rep. 35, p. 157, 1884.

“PILEUS 1-3 em. broad, thin, convex or plane, sometimes re-
flexed on margin, white, adorned with minute pale-yellow hairy or
fibrillose scales. GILLS free, thin, close, white or yellowish.
STEM 24 cm. long, 2-3 mm. thick, slender, fibrillose, whit-
ish or pallid, slightly thickened at the base. ANNULUS slight,
subpersistent, often near the middle of the stem. SPORES ellipti-
cal, 6-7.5 x 4-5 micr.”

Alluvial soil among weeds and shrubs. IEast Lansing. August.
Reported by Longyear.

“In drying the whole plant assumes a rich yellow hue.”

684. Lepiota miamensis Morg.
Jour. Cincinnati Soc. Nat. Hist., 1883,

PILEUS 24 em. broad, soft, convex-expanded, subumbonate,
even, fibrillose-scaly except disk, white, disk sometimes brownish.
FLESH white, very thin, fragile. GILLS free, rather broad, round-
ed behind, ventricose, white. STEM 3-5 em. long, 2-4 mm. thick,
slender, hollow, subequal, glabrous or pruinose at apex, often com-
pressed, white. ANNULUS thin, fragile, subpersistent, median.
SPORES oblong-oval, 5-6 x 3-3.5 micr., white.

(Dried: Pileus whitish, with brownish center, gills dingy-white,
stem pallid.)

Singly or few. On the ground in rich woods among leaves. Ann
Arbor. September. Rarely found.

Apparently similar to L. aelluviinus, difftering in lack of yellow
color, especially on drying, and rather broad gills.
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685. Lepiota cristatatellus Pk.
N. Y. State Mus. Rep. 31, p. 31, 1879.

PILEUS 5-8 mm. broad, soft, oval then convex, covered by min-
ute granular-mealiness, at first tinged pink all over, then white with
pinkish disk, margin mealy. GILLS free, white, medium broad,
rounded behind, subventricose, subdistant. STEM 2-3 cm. long,
1 mm. thick, slender, equal, hollow or stuffed with fibrils, whitish,
subglabrous below the evanescent ANNULUS, pruinose above.
SPORES minute, subelliptical, 4-5 x3 micr., smooth, white.

Scattered. In low, moist woods, on mosses, etc. Ann Arbor,
Bay View, New Richmond. September. Frequent.

A small Lepiota, near L. pusillomyces, from which the pink of
the cap and the white stem seem to distinguish it so that the two
are quite easily recognized in the field. L. cristatellus is also said
to have narrower gills, and its stem is usually glabrous, while L.
pusillomyces has broad gills and a mealy stem below the annulus.

Section VII. Procerae. DPileus thick and fleshy, the cuticle com-
monly broken into large scales (continuous in L. neucing in most
cases) ; annulus thick, mostly movable.

686. Lepiota procera Fr. (EpIiBLE)

Syst. Myc., 1821.

INustrations: Atkinson, Mushrooms, Pl 25, Fig. 81, p. 79.
Peck, N. Y. State Mus. Rep. 48, P1. 18, 1896.
Hard, Mushrooms, Pl. VI, Fig. 32, p. 46.
Freeman, Minn. Plant Diseases, Fig. 18, p. 39, 1905.
Mcllvaine, Amer. Fungi, Pl. XIIT, p. 34.
Fries, Sverig, atl. u. gift. Svamp., PL 3.
Michael, Fiihrer f. Pilzfreunde, No. 53.
Gillet, Champignons de France, No. 429.
Ricken, Blatterpilze, Pl. 83, Tig. 1.
Plate OXXXII of this Report.

PILEUS 815 em. broad, elliptic-ovate before opening, then cam-
panulate-convex to subexpanded, umbonate, at first covered with a
reddish-brown or umber-brown cuticle, which breaks up into large
brown scales or patches during expansion of pileus, with smaller
floccose scales between and exposing the white flesh beneath, cuticle
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on umbo often continuous. FLESH thick, white. GILLS f{ree,
remote from stem, broad anteriorly, narrowed behind, thin, close,
white or tinged pink, brownish in age, edge flocculose. STEM 15-
30 ¢m. long, cylindrical or tapering upward from a bulb, 6-12 mm.
thick above, apex sunk deep into the flesh of the pileus as into a
socket, hollow or stuffed with delicate long fibrils, surface layer
breaking up into small brownish scales, or furfuraceous so as to ap-
pear variegated, white beneath and within. ANNULUS movable,
thick, formed of the firm, membranous veil which breaks away early,
its outer and lower surface covered with small brown scales, repre-
senting a continuation of the cuticle of the pileus at a very early
state. SPORES 14-18 x 9-12 micr., elliptical, smooth, white; no
cystidia found. Sterile cells on edge of gills, numerous, 35-45 x 10-
15 mier., subcylindrical.

(Dried: Pileus buff with fuscous scales, stem pale fuscous, gills
dingy-buft.)

Solitary or gregarious. On the ground, in meadows, pastures,
open woods, or preferably in pastured clearings. August, Septem-
ber, October. Throughout the State. Edible.

Its long stem, movable annulus and shaggy, spotted cap, distin-
guish it from all others. Its height is often surprising, sometimes
reaching a foot and a half, with a cap six to ten inches broad. Its
cap is delicious, when after removing the scales, it is fried in butter.
Its distribution is world-wide.

687. Lepiota morgani Pk. (PorsoNous)

Botanical Gazette, Vol. 4, 1879.

Ilustrations: Hard, Mushrooms, 1808, Pl VII, Fig. 35, p. 50.
McIlvaine, Amer. Mushrooms, 1900, P1. XIV, p. 36.
Plates CXXXIII and CXXXIV of this Report.

PILEUS 10-20 cm. broad, at first globose then convex and ex-
panded, cuticle at first continnous, buff to pale umber, soon broken
up except on disk, into irregular scales or patches, which are
drawn apart and disappear in part. FLESH thick, firm, white.
GILLS free, remote (45 mm.) from stem, close, rather broad,
ventricose, Gt first white then changing to dull green. STEM stout,
10-20 em. long, 1-2 em. thick above, 2-4 cm. at base, tapering upward
from a clavate base, stuffed with fibrils, hard and firm, glabrous,
whitish or grayish-white to pale umber. ANNULUS thick, mov-

B —
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able, superior, toughish but soft. SPORES bright to dull green in
mass, subelliptical, obliquely apiculate, 9-12 x (-8 micr., nucleate.

Gregarious, often in large fairy rings. In meadows, pastures
and open woods. In southern Michigan, Ann- Arbor. Frequent
but local.

Unsafe. Eaten with impunity by some persons, but others suffer
vomiting, etc. This is our largest-capped meadow mushroom known;
it attains a diameter of 14 inches. Its large size, movable ring
and greenish spores and gills distinguish it. The underside of the
ring next to the stem is at first covered by the remains of the cuticle
which was continuous with the pileus. All the cuticle of the pileus
except the center may disappear. The young margin of the cap is
beautifully torn-serrate and floccose at first. Reports have come
in that the whole plant is sometimes green or greenish.

688. Lepiota americana Pk. (EpiBLE)

N. Y. State Cab. Rep. 23, p. 71, 1872,

Tllustrations: N. Y. State Rep. 49, PL 44, 1896.
Atkinson, Mushrooms, Fig. 82, p. 80, 1900.
Hard, Mushrooms, Fig. 34, p. 49, 1908.
Murrill, Mycologia, Vol. 3, PL 49, Fig. 6.
Mecllvaine, Amer. Mushrooms, PL XV, p. 48, 1900.

PILEUS 3-10 c¢m. broad, ovate then convex-expanded, umbonate
or subumbonate, cuticle at first reddish-brown and continuous, then
broken up except on umbo into large, scattered, reddish or bay-
brown scales, elsewhere white when young and fresh but becoming
dingy-red in age, more or less striate on margin. FLESH thin,
white, reddening when bruised or in age. GILLS free, close, rather
broad in front, narrowed behind, white. STEM 7-12 cm. long, 4-6
mm. thick at apex, tapering upward from a clavate base, sometimes
fusiform, stuffed then hollow, glabrous, white becoming reddish
where handled. ANNULUS rather large, membranous, flaceid,
sometimes movable, sometimes evanescent. SPORES elliptic-ovate,
810 x 5-7 micr., nucleate, white. ODOR and TASTE mild.

(Dried: Whole plant tinged dull red or smoky-red.)

Solitary to caespitose. On rich soil in grassy places, in fields or
around old stumps. Ann Arbor and Ludington. August. Ap-
parently rare in Michigan. Idible.

Bresadola (Tab. Analyt., Vol. 2, p. 83) suggests that our plant is
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the same as the European L. hacimnatosperma (Agaricus haemato-
spermea of Hymen. Europ.;, as well as L. badhamni Berk. In these
also the flesh changes to reddish in age or on drying. The IFrench
mycologists (Quel. and Battaile, Aman. et Lep., 1902, p. 73) have
taken exception to this view, claiming that L. haematosperma ac-
tually has reddish or purplish spores when mature; while L. bad-
Iemi has white spores. Hence the American name must be retain-
ed. Our plants can be distinguished from our other Lepiotas by
this character of the flesh. The shape of the stem imitates at times
that of L. cepuestipes, being enlarged just above the base, sometimes,
however, it merely tapers from the very bottom; in the former case
the base is sometimes short-pointed. The pileus is sometimes
almost entirely white when fresh. The gills and flesh may assume
a yellow tinge at first.

689. Lepiota naucina Fr. (EpIBLE)

Epicrisis, 1836-38.

Ilustrations: N. Y. State Mus. Rep. 48, P’late 19, 1896.
Gillet, Champignons de France, No. 428,
Atkinson, Mushrooms, Figs. 79-80, p. 76-78.
Bresadola, Fungh. mang. e. vel,, PL 15.
Mcllvaine, Amer. Mushrooms, Plate XV, p. 44.
Ricken, Bliatterpilze, P1. 84, Fig. 2.
Plates CXXXV, CXXXVTI of this Report.

PILEUS 4-8 cm. broad, at first subglobose to ovoid, then convex
to subexpanded, obtuse, soft, glabrous, rarely broken into scales on
the surface, white or smoky-white. FLESH white, thick, rather
firm, abruptly thin on margin. GILLS free, not remote, close,
moderately broad, narrowed behind, white at first, slowly changing
to pinkish then dingy-brown, edge minutely flocculose. STEM 5-10
cm. long, 6-12 mm. thick above, tapering upward from a thickened
base, sometimes subequal, stuffed then hollow, glabrous or silky
below the ring, pruinose above, white within and without. AN-
NULUS formed from the membranous veil and outer layer of stem;
the latter is shown peeled off up to the ring in the section of the
voung plant in our illustration. It is white, rolled together in the
form of a collar, persistent and superior, in age it often Dbecomes
movable. SPORES elliptic-oval, 7-9 x 5-6 micr., but variable, some
longer, occasionally abnormal and then spherical, nucleate, smooth,
white. ODOR and TASTE mild.

S —
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Gregarious. Grassy ground, in pasturves, fields, roadsides, and
parks. Ann Arbor, Marquette, New Richmond, etc. September-
November. Common throughout the State. FEdible.

(Dried: @Gills pale cinnamon-brown to umber, pilens smoky-
buff, stem buff tinged umber or fuscous-brown.)

Tt seems to be agreed that there is an European plant like ours
with elliptical spores. (Beardslee, Jour. Myes., Vol. 13, p. 27, 1907.)
Whether there is also one in Burope with uniformnly globular spores
is as vet uncertain. (Morgan, Jour. Myes., Vol. 13, p. 10.) Our
species will probably be known henceforth as L. naucina instead of
L. naucinoides Pk., a name it has held so long. The spores vary re-
markably in some individuals, while in others they are quite con-
stant. All our specimens had mostly elliptical-oval spores; in some
cases a few spheroid spores were present, but such occur in other
mushrooms, and must be considered abnormal. This is one of the
best mushrooms for the table. Its white gills and veil when young
might lead the novice to think it to be an Amanita. The stem is
firmer and lacks remnants of a volva, and the gills turn brown when
heated or toasted, while in Amanita they remain white” (MclIlvaine).
It is not infested by larvae, and some method of cultivation is
awaited eagerly by mushroom gardners. Lepiota excoriate Fr.,
as figured by Bresadola, has the same general appearance, but differs
in the torn surface of the cap near its margin, in the bulblet at the
base of the stem and in the much larger spores, which measure 15-17
X 9 micr. )

Armillaria ¥'r.

(From the Latin, armilla, a ring.)

White-spored. Stem continuous with the hymenophore, provided
with an ennulus. Volva none. Gills adnexed, adnate or decurrent,
partly with a diverging trama.

Tleshy, often compact, firm mushrooms; either terrestrial or on
wood ; mostly auntumnal.

The PILEUS is eitber viscid or dry, glabrous or scaly, often pro-
vided with a separable pellicle; the surface sometimes cracked in
dry weather. Most of the rarer species are large and stout, the
pileus of dull shades of eolor: whitish, yellowish, brownish or red-
dish. The margin is often incurved. The scales on the pilei of
some species represent the broken cuticle which is continuous with
the veil but concrete. The GILLS are variously attached, and




648 THE AGARICACEAE OF MICHIGAN

Fries used this character to subdivide the genus into three groups,
e. g, Tricholomata, with sinuate-adnexed gills; Clitocybae, with
gills attennated behind and subdecurrent; Collybiae, with gills
equal. No examples of the Collybiae are known from the State.
The stems of these three groups are normally central. With Patouil-
lard (Les. Hymen. Eur., p. 93) it seems to me desirable to include
here a fourth group: the Pleurotoidae, with eccentric or lateral
stem, to include the species Armillaria dryine and Armillaria corti-
cata. The gills are usually white but may turn yellowish or be-
come stained in age, depending on the species. Some species possess
a gill-trama with diverging hyphae, but in other species the hyphae
are parallel. The relationships shown by this character in this
genus are not yet very clear. The STEM is usually stout; in A.
bulbigera it is marginate-bulbous as in some Cartinarii. Usually
it is solid, and often peronate by a more or less persistent
sheath when young, later scaly-spotted by the breaking up
of this sheath. The VEIL is probably double in such species as
A. caligate and A. aurantia, the outer veil being continuous with
the cuticle of the pileus, the inner veil closely adherent to it between
the margin of the pileus and the underside of the young gills. It
is mostly membranous, but inclines to a cobwebby or fibrillose text-
ure in A. bulbigera and when it sheathes the stem it breaks away
from the margin of the pileus to form the spreading annulus. Some-
times it is lacerated at the junction of cap and stem and parts of
it may remain on the margin of the pileus so that the pileus be-
comes appendiculate. In A. mellea the veil is extremely variable;
it is usually membranous, but sometimes floccose-fibrillose or very
thin and webby so that no annulus is formed on the stem. In other
characters also 4. mellea is quite variable. The SPORES are white,
varying much in shape and size; in most species they are small
and almost spherical; in some, as in 4. macrospora Pk. from
Colorado, they are elliptical and measure 10-15 x 6-8 micr. Several
species have a distinct ODOR; that of A. nardosmia Ell. is said to
resemble oil of almonds; that of A. viscidipes Pk. is strong and pene-
trating, somewhat alkaline. Nearly all the species are said to have
a slight odor of some kind by which they can be distinguished.
A. mellee Fr. is very common and plentiful in its season ; the other
species of Armillaria are infrequent and can be considered rare
during any series of years. So far only five of the latter class
have been found in the State, although doubtless our northern
hemlock and pine forests hide others. It has seemed best, there-
fore, to include in the key such species as may oceur within our
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area. About 18 species of Armillaria have been mentioned in the
literature as having been observed in the United States; only about
half of these were reported east of the Mississippi River. Ricken,
(Blitterpilze), refers all Armillarias to the genus Tricholoma.
Some species of Clitocybe, Tricholoma, and Pleurotus will be look-

ed for here.
Key to the Species

(A) Stem lateral or eccentric; pileus white. 694.
(4. corticata Fr.)
(AA) Stem usually central.
(a) Pileus or stem viscid. )
(b) Lignicolous, growing on tree-trunks, etc., bpileus glutinous. A.
mucida Fr.
(bb) Terrestrial. .
(¢) Only the stem viscid; pileus large, whitish, or yellow-tinged;
odor penetrating, alkaline. A. viscidipes Pk: .
(ce) Stem not viscid; pileus with a slightly viscid pellicle.
(d) Pileus and stem covered with tawny-orange to ochraceous-
rufous scales. 691. A. aurantia Fr. ) )
(dd) Pileus glabrous, pale-brick red; stem covered with pink-red
floccose scales. 692. A. focalis Fr. var.
(aa) Pileus and stem not viscid.
(b) In caespitose clusters about stumps, trunks, ete, honey-yellow,
becoming rusty-stained; gills adnate to subdecurrent. 693. A.

mellea Fr. .
(bb) Not caespitose; gills emarginate or rounded behind, not de-

current.
(e) Veil cortinalike, white, fugaceous; stem marginate-bulbous;
pileus glabrous, gray, brownish or rufescent; spores 7-10 x
5 mier. A. bulbigera Fr.
(ce) Veil membranous; stem not marginate-bulbous.
(d) Pileus white or whitish. . . . )
(e) Stem sheathed by the subviscid, pers1stenp veil; pileus
large, 10-15 cm. broad, white or yellow1sh., gla]orous.
Spores globose, 4 micr. diameter. A. magnivelaris Pk.
A. ponderosa PkK.

(ee) Stem not sheathed; veil ﬁbrillose—membranou§, not
viscid; pileus 5-10 cm. broad, whitish to rusty-tinged;
spores subelliptical, 7.5 x 5 mier. A. appendiculata Pk:

(dd) Pileus or scales dark brown, reddish-brown or grayish
brown. .

(e) Pileus glabrous, hard and compact; veil ample, gills
broad; spores 7 micr., ovoid-globose. A. robusta Fr.

(ee) Pileus with brown or reddish-brown scales; gil}s narrow.

(f) Odor strong, of spikenard or oil of almonds ;, pileus whit-
ish, except the brown scales; spores 6 micr., globose.
A. nardesmia Ell.  (See A. caligata.)

(ff) Odor mnone, scales reddish-brown to chestnpt—brown;
spores globose-ovate, nucleate, 6-7.5x5 micr. 690.

A. caligata Fr.

A. dryine Fr. 695.
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A TRICHOLOMATA. Gills sinuate-adnexed ; stem fleshy, simi-
lar in substance to the pileus.

69C. Armiliaria caligata Vitt.-Bres.
Hymen. Euvop., 1874

IHlustrations: Bresadola, Fungh. mang. e. vel.,, P1. 17.
Gillet, Champignons de France, No. 33.
Barla, Champignons de Nice, PL 10, Fig. 4-7.
Patouillard, Tab. Analyt., No. 306.
Hard, Mushrooms, Fig. 42, p. 59 (as A. nardosmie Ell).
Van Hook, Ind. Acad. Sei. Proc., 1911, Fig. 1, p. 348 (as A.
nardosmia).
Plate CXXXVII of this Report.

PILEUS 6-10 cm. broad, firm, convex then expanded and de-
pressed, spotted by appressed, rufous-brown or dark brown, elon-
gated fibrillose scales, elsewhere silky, white between scales or
brunescent, margin at first incurved and margined by remnants of
the veil. FLESH white, thick, compact. GILLS sinuate-adnate,
at length with decurrent tooth, medium broad (5-8 mm.), hetero-
phyllous, white, crowded, edge entire, trama of parallel hyphae.
STEM stout, 4-7 cimn. long, 2-3 em. thick, subequal or tapering down,
solid, sheathed at first to the middle or above it by the veil which
terminates above by an ample, flaring, thickish, membranous AN-
NULUS, later breaking below into subconcentrie, rufous-brown
scales, white and rough-scurfy above the ring, then glabrous and
shining, white within. SPORES spherical-ovoid to short elliptical,
6-7.5 x 5 micr., smooth, white in mass. BASIDIA 3840 x 7-8 micr.,
4-spored. ODOR none. TASTE of nuts or slightly bitterish-acrid.

Solitary or in caespitose pairs. On the ground, oak hillside
bordering a tamarack bog. Ann Arbor. October. Rare.

Our plants agree so well with Bresadola’s description and figure
of A. caligata that T have no hesitaney in referring them there.
There is a slight diserepancy as to odor. Bresadola describes the
Furopean plant with an agreeable, fruit-like odor. On this point our
specimens also ditfer from the description of A, nardosmic EIL
Several correspondents from the eastern part of the United States
inform me that their specimens of . nardosmia often or always
lack the odor of almonds attributed to it. TPeck (Rep. 33) first
referred the New York species to A, rhagadisme Fr., but in the
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1 am inclined to think

3 dgned it to - rdosimid.
34 Report assigned it to 4. nardos
the Xen | T have collected

the New York species all belong to L. C(l“g((f‘({. e
the same but smaller plant in New York, and it Sejems 1151}&113 ?
be smaller farther south and east. ‘Whet.her any microscopic .chzn-
acters accompany the aimond odor remains to be seen. As in A.

aurantic, the parallel hyphae of the gilltrama are an exception
2 <

for this genus.
691. Armillaria _aurantia Fr.

Syst. Myve., 1821, (As Tricholoma aeurantia.)

Illustrations: Fries, Icones, Pl 27.
Gillet, Champignons de France, No. 31 (too pale).
Bresadola, Fungh. mang. c. vel,, PL 18.
Michael, Fiihver f. Pilzfreunde, Vol. I1I, No. 121.
Atkinson, Mushrooms, Fig. 86, p. 85, 1900.
Ricken, Blitterpilze, Pl 87, Fig. 2. (As Tricholoma.)

PILEUS 5-7 em. broad, convex then expanded, subumbona‘te,
viscid in wet weather, ochraceous-fulvous to tawny-orange-red, with
a pellicle which soon breaks up into numerous, erowde.zd, appressed,
concolorus scales, margin at first inrolled and glutinous-floccose.
FLESH white, thick, abruptly thin on margin. GILLS rounded
behind, slightly adnexed, rather narrow, close, white, rusty-brown-
spotted in age, a few forked, edge entire, trama of parallel hyphae.
STEM 4-7 em. long, 815 mm. thick, equal or narrowed downwards,
covered by concolorous subconcentric sceles up to the ob.scure
annulus, white at apex and between scales, solid. SPORE'S minute,
globose-oval, variable, 4-5 x 3-4 micr., smooth, nucleate, whlte.. CYS-
TIDIA and sterile cells none. BASIDIA 25-28x4-5 micr., 4-
spored. ODOR strongly farinaceous, somewhat disagreeable. '

Scattered. On sandy ground under hemlock trees. New Rich-
mond. September. Infrequent.

This is Tricholoma peckii Howe. The quite young plant has an
ovate obtuse pileus with an inrolled margin, and an external, color-
ed layer which breaks up into appressed floccose patches or secales,
but sz'urcelv ever leaves an annulus. That it is a better Tricholoma,
where Frie'é at first placed it, is shown by the structure of the gill-
trama whose hvphae le in a parallel position. The tawny-orange
red color of the scales is a distinguishing character. Cooke’s figure

(I1l., PL 33 evidently illustrates a different species. Bresadola
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692.  Armillaria focalis Fr. var,
Epicrisis, 1836-38.
Hlustration : Cooke, I1L, PL 243.

PILEUS 36 cm. broad, campanulate-cony
LR . )4 -convex, soft- :
:;Z}:%;b} O{ii I}\)g(gldf}q with. a thin, separable, éisciil ];lzi?g)e, O::i;i?
rather broad, a;)011t 5t hliﬁ;l ti‘l(lji?iccl))mk' fGILLS Si?mate-adnemed}
oo | \/ ‘ ., itricose, soft, close, white or tine.
b d,s’uiigiaihmé STEM 4-11 cm. long, 5-8 mm. thick, rat;(:li*
bm}ﬁ_mjd ﬂogcosé a te;luated below, soft, solid, fragile, covered by
it ;nd e f?a'es up to the evanescent, median annulys
Nl SmOOtL .g{} 8 1.111‘1ng above. SPORES globose, 3-4.5 micr)
CELI;S e ’O,'Hai{dm 4-spored, slender, about 24 mier, 10110:7
Wide, dinmane blO- rama large, 75-125 micr, long, about 12 miC;.
micn, e g el.t. ells of the cuticle of pileus long, narrow 56
Gre(,ario’u ;g Oa 111011‘15. ODOR and TASTE farinaceous. ’
n]aplebwo()ds d; ,VSO, 1’?2.1ry, on the ground, in mixed hemlock and
e phnt, ‘ y 1av1nes.' New Richmond. September. Rare.
caras | 8 - et'alms t_O be intermediate between A, Jocalis and A
ot .focalispl egs.{s somewhat viscid and in this respect diﬁ"ers'
pronels thoculis Zn lbﬂ rel.‘ated to A. aurantia. Itg spores also ap-
men o A a,.m 'antm. In stature, texture of the flesh, char-
bileus, ete., it is, however, quite different from 4. cm;*

0 . I l‘ [ ré (fle]' ! 4 ’ Z
. antt
= as a ]p tal ch
lhe S “ 1e¥‘ Ire is given n impo oca /7/8,

and Cooke’s illustration gi
S gives a good idea of ti i
e ook : g 1e coloring
m};};‘e ,Zl:ce of the stem of our plants, except that the rstent; 1asn31 thl?
o focali;%ated allzid attenuated downward, No critical studiesucf
. r. could be found, and it ig i )
o ) b b possible that j :
provided with a viscid pellicle in wet weather 1 eap may he

CLASSIFICATION OF AGARICS - 653

B. CLITOCYBAE. Gills attenuated behind, more or less decur-

rent; stem solid.

693, Armillaria mellea Fr. (EpiBLE)

Tlustrations: Cooke, 111, PL 32
Atkinson, Mushrooms, 1900, PL 27, p. 34
Hard, Mushrooms, 1908, Figs. 39, 40, p. 56, 57.
Marshall, Mushroom Book, p. 61.
Murrill, Mycologia, Vol. 1, PL 1, Fig. 2.
Conn. Nat. Hist. Survey, Bull. No. 3, PL. IV.
Plates CXXXVIII, CXXXIX, CXL of this Report.

PILEUS 3-10 em. and more broad, oval to subhemispherical at
first, then convex to almost plane, obtuse, normally honey-colored,
varying to yellowish-brown, rusty-brown, or quite pale, adorned
with dark-brown or blackish pointed tufts or scales, sometimes
glabrescent, striate on margin in age. FLESH whitish. GILLS
adnate or decurrent, subdistant, whitish or dingy yellowish, becom-
ing rusty-stained in age, not broad, at length powdered by the
white spores. STEM variable in length, 5-15 cm. long, 6-20 mm.
thick, equal, stuffed then hollow, often spongy within, fibrous with-
out, elastic, floccose-scaly, glabrescent, glabrous or striate and
mealy at apex, whitish above, dingy yellowish, brownish or rusty-
stained below. The VEIL is usually well-developed, membranous,
and at first conceals the gills, at length collapsing to form a su-
perior annulus; sometimes both veil and annulus are almost or
entirely lacking; they are white or whitish, sometimes stained like
cap and stem. SPORES elliptical-ovate, 8-9.5x5-6.5 mier., white,
smooth, nucleate; basidia 4-spored; trama of gills composed of
divergent hyphae. TASTE somewhat disagreeable or acrid.

Caespitose. At base of living tree-trunks, around stumps, decay-
ing roots, etc., of all sorts of trees, both conifer and broad-leaved.
Throughout the State. July-November (earliest record July 13,
latest November 2). Very common. Parasitic and saprophytic.

In an abundant species like this, the variations are much more
easily observed than in a rare plant, so that about ten varieties
have been named and described. The most important of these is
var. exannulata Pk. This is an ecological form, doubtless, whose
dense, caespitose clusters, stem attenuated below, undeveloped an-
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nulus and small glabrous pilei, are the result of unfavorable con-
ditions. Other varieties, like obscura, flava, glabra, radicata, bulbh-
osa, ete., differ from the normal condition in the characters indi-
cated by their respective names. An abortive form occurs, doubt-
less parasitized like Clitopilus «bortivus, by some other fungus
whose identity is unknown. This form consists of irregular round-
ish white masses composed of fungus mycelium.  TFor a fuller ge-
count see N. Y. State Mus, Rep. 48, page 262.

Armillaria melleq is of considerable economic importance., At
times it grows from living roots to which it is connected by black,
twinelike strands called Rhizomorphs. Thege are often found
even where no fruit-bodjes are present, and before their connection
Wwith this species was known, the strands were referred to an inde-
pendent fungus and called Rhizomorpha subcorticalis. These
strands extend under the bark of living roots and eventually injure
or kill the trees. The American 4. melleq is safely edible, Large
quantities are collected by the foreign-born population of some
localities—Detroit and the mining regions of the Northern Penin-
sula; they are dried, and used for the table during the winter, The
taste is somewhat disagreeable, and many people do not think them
particularly palatabie.

Clitocybe monodelpha Morg. has been considered by some as a
variety of this species. Tt is, however, clearly separated by the char-
acter of the hyphae in the gills, which do not diverge as in the
genus Armillaria, but Jie parallel between the subhymenial layers,

C. PLEUROTOIDAE, Stem eccentric or lateral; gills decupr-
rent.

694. Armillaria dryina Fr.-Pat.
Syst. Myec., 1821.

Iastrations Cooke, 111, P1. 22¢. (As Pleurotus.)
Patouillard, Tap. Analyt., No. 517.
Atkinson, Mushrooms, Pl 32, Fig. 106, 1900. (As Pleurotus.)

PILEUS 4.8 e, broad, firm, convex-plane, Jloccose-tomentose at
first, in dry situations becoming scaly from the breaking up of the
floccose covering, white, scales darker in age, margin at first in-
volute, GILLS decurrent, subdistant, attenuated at ends, broadish
in the middle, white, not anastomosing behind, STEM eccentric op
lateral, 2-4 em. long, 1-1.5 cm. thick, subequal, sometimes stouter

5."
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: specially toward
t first, covered by a more or less dense tomentum, e,specmlbl tO\th‘
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species. When the stem is lateral or nearly so, the pileus is usua

ly subreniform.
695. Armillaria corticata Fr.-Pat.
Syst. Myec., 1821.

Ilustration: Atkinson, Mushrooms, Pl. 33, Tig. 107.
forms as Pleurotus.)

(Small

PILEUS 6-15 e¢m. or more broad,‘ convexexl?ande'd,(roll)‘cuzen e(l)i
depressed, firm, dull white or becoming broz?mshn ’ulnz_)lr(?](c , Wea;
floccose at first, then the cuticle br'eaks up into sca el—.@le White,
margin at first involute and appendiculate. FLESE} t 1101(,behind.
GILLS decurrent, moderately close, rather broad, ngl TrOWE( t‘re,
white becoming yellowish, anastomosing on the stem, ‘etlge entl t
STEM 4-10 cin. long, eccentric or almost lateral, .sometlmes. slmz
and short, solid, firm to rigid, subtomentose or floccose, rﬂletilclzai
in large specimens, equal or tapering down. VEIL attache

¢ I)eX Iea VINGg & ”l W l -te “() ose-membdranous anesc 1 lllg,
1m, 1lt cc llb a 1 ev e eIll;
a 3 - 1

or Ssom nn 111 S on ‘h 2 1L (§) ne pl us.
S rer a [~ e 1ar glll f ‘1 ].e
etl]“eb e /

cylindrical-elongated, large, 13-17 x4:5 mier., .smootlll, “.rl]ute.
SIDIA 4-spored. ODOR slightly ac1d-a.r0matlc to. t‘oetl(,. 1 .

Solitary or caespitose, on wood, especially on living tfu}l {Sb(;
hickory, maple, etc. Ann Arbor, Marquette. September-November.

Infrequent.
This is considered by Atkinson (Mushrooms, p. 106, 1900) as

merely a form of A. dryina, and as far as the vari‘atio.n oyfnstsein:
lengtﬁ and size of plant are concerned, such a conc'lurswn is \lxlecti ;I?S
ported. The difference in the size f)f the sl.)ores in olurt;:o e o

has, however, opened up the question again, and further stu y
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seems necessary.  Schroeter gives 13-15x4-5 micr. as the size of
the spores of L. corticata, a measurement nearly equal to the spore
length of our form. The size of the spores of 4. dryine is not men-
tioned by most authors; Massee says they are 10 x4 micr. Large
specimens of this species when the veil has disappeared, might be
mistaken for Pleurotus ulmarius or Panus strigosus; but P. ul-
marius has sinuate-adnexed gills and P. strigosus has a nap of
strigose-villose hairs on cap and stem and is much larger.

DPleurotus IFr.

(From the Greek, pleuron, a side, and ous, an ear.)

White-spored, (except P. sapidus and P. subpalmatus). Stem
fleshy, eccentric, lateral or lacking, continuous with the pileus.
Gills adnate, adnexed or decurrent. Veil none.

Putrescent, (except P. atrocacruleus P. atropellitus, P. niger, and
P. striatulus), lignicolous, medium to large, or often small and
then resupinate. Intergrading with the genera Clitocybe and Armil-
laria. They correspond to the genera Claudopus and Crepidotus
of the pink-spored and ochre-brown-spored groups respectively. All
are believed to be edible, and are considered by many people the
most delicious of our mushrooms when properly prepared.

The PILEUS varies from quite large in those attached laterally
or with a stem, to quite small when it is resupinate. P. wlmarius
and P. ostreatus and their near relatives have a thick, fleshy pileus
and ample gills, thus providing a large amount of food for the
mushroom enthusiast. The small species are rather thin, often
membranous; four of the species revive on moistening. Our large

species are nearly all white when fresh, becoming tan-colored or .

darker when old, and are always firm and even tough in age. The
medium-sized species are ashy, greenish, yellowish or reddish in
color. The small forms are white, gray or blackish. Several are
hygrophanous. Several have a gelatinous or viscid upper layer, of
which the thick-fleshed P. serotinus is the most note-worthy. The
GILLS are fastened to the stem, but their mode of attachment is
so different in the various species as to have given some authors
ground for making distinct genera out of the sections. In some
they are deeply decurrent as in Clitocybe, in others, sinuate-ad-
nexed as in Tricoloma, and in the resupinate and lateral species
they radiate from the point of attachment of the pileus as in
Crepidotus of the ochre-brown-spored group. In the large species
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they are usually very broad. Among the medium-sized forms
there are cases where the gills are very narrow and very crowded,
reaching the base almost as lines; examples of this class are P.
petaloides, P. borealis, and P. porrigens. The small, resupinate
forms expose the giils on the upper side while the pileus is closely
applied to the substratum; later the pileus becomes reflexed so that
the gills project downward, giving the older a different appear-
ance than the vounger plant. This genns is often separated from
Clitocybe with difficulty, especially in the cases where the stems
are only slightly eccentric, so that different authors have placed
the same plant under the two gencra. The STEM is occasionally
almost central in the large-stemmed species, which may then be
mistaken for Tricholomas; the latter, however, grow practically al-
ways on the ground. Otherwise, the stem is lateral, eccentric or
entirely wanting. The interior of the stem is fleshy-fibrous in most
species, but several have a stuffed to hollow axis, with a tough
exterior, as in P. lignatilis.

The SPORES are white except in the aberrant species P. sapidus,
P. euosmus and P. subpelmatus in which the spores have a slight
flesh color or lilac tint. P. sapidus and P. euosmus resemble P.
ostreatus so closely in other respects, that placing them among
the pink-spored agarics would not improve matters. P. subpalma-
tus seems to me nearer Entoloma as its stem is sometimes central ;
its reticulate, toughish, gelatinous pileus is rather unigue, and re-
minds one of the genus Heliomyces. The spores of the Pleuroti are
smooth, mostly spherical and then minute, or cblong; in a few
species, elliptical. CYSTIDIA are known to be present in P.
serotinus, P. stratosus, P. petaloides and P. mastrucatus. P. ostre-
«tus is said to produce scattered conidia on top of its pileus, which
represent another kind of spore. The ODOR is often fragrant and
agreeable, and the fiavor of most of the species makes them very
desirable for the table,

The genus may be divided into three sections:

Section 1. Eceentrici.

Section 1. Dimidiati.

Section ITI. Resupinati.

The subdivision which was used by Fries and others for those
forms with an inner veil is omitted here, since our two species P,
corticetus and P. dryinus have been transferred to the genus Armil-
laria, where it seems to me they more properly belong, and for which
they have often been mistaken. A few species not yet found in the

State have been included in the key.
83
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Key to the Species

(A) Stem eccentric; pileus entire or at least marginate behind; plants
of medium size to very large.
(a) Pileus brown or blackish brown, umbonate, 2-7 cm.; gills subdis-
tant, broad; spores 5-6 x 4-5 micr. P. umbonatus Pk,
(aa) Pileus yellow, yellowish or reddish. [See also (aaa).]

(b) Pileus glabrous, gelatinous on top, coarsely-reticulate, pinkish or
flesh color; spores globose, echinulate. 699. P. subpalmatus
Fr.

(bb) Pileus strigose hairy, scaly or fibrillose.

(¢) Very large; pileus lateral, cream-color then yellowish, strigose
hairy; gills very broad; stem short. (See 12a. Panus strigo-
sus B. & C.)
(cc) Medium-size; stem medium long and not very eccentric.
(d) Pileus and stem densely dotted with brown or blackish
scales; spores globose, minute. (See 760. Clitocybe decora
- Fr.)
(dd) Pileus unicolorous, silky-fibrillose, umbonate; spores ellipti-
cal, 7-9 x 5-6 micr. 698. P. sulfuroides Pk.
(aaa) Pileus white when young or fresh.

(b) Plant large, on standing elms, etc., stem rather long and stout;
gills emarginate or sinuate, rounded behind, broad. 69¢. P.
ulmarius Fr. 697. P. elongatipes Pk.

(bb) Gills adnate, adnate-decurrent or long-decurrent.

(¢) Spore print pale dingy lilac; pileus thinner and more flaccid
than P. ostreatus. 702. P. sapidus Fr.
(ce) Spore print white.
(d) Stem stout, usually quite short.
(e) Gills running down the stem in lines and anastomosing;
plant rather stout. 700. P. ostreatus Fr.
(ee) Gills not anastomosing on stem, but strongly decurrent.
Spores longer than in the preceding two, 12-15x 5 mier.
701. P. subareolatus Pk.
(dd) Stem slender, 2-5 mm. thick; gills narrow and crowded.
(e) Pileus hygrophanous, hyaline-white, thin; stem solid, pru-
inose-floccose. 705, P. fimbriatus var. regularis var. nov.
(ee) Pileus not hygrophanous, tough, medium size to small,
(f) Dingy-white; pileus irregular; stem curved, subvillose,
odor farinaceous-oily. 703. P. lignatilis Fr.
(ff) Entirely white; pileus regular, orbicular; stem straight,
glabrous; odor faint. 704. P. circinatus Fr.
(AA) Stem none or very short; pileus sessile or continuous with the
stem.
(a) Pileus at first resupinate.
(b) TUpper layer of pileus gelatinous, forming a pellicle.
(¢) Pileus 2-5 cm. broad, more or less reniform to obovate.
(d) Pileus gray or blackish-brown, margin paler, villose, gills not
very broad, whitish. 714. P. atrocaeruleus Fr. var. griseus
Pk.
(dd) Pileus rich brown, covered with squarrose or erect scales;
gills broad, grayish-white. 713. P. mastrucatus Fr.
(ce) Pileus minute, in the shape of a pendulous, reversed vase or
cup, pale gray; on herbaceous stems. P. cyphellaeformis Berk.
(bb) Pileus without a gelatinous pellicle.
(¢) Pileus pure white, rarely varying to pale tan.
(d) Pileus 3-7 em. long, flabelliform, obovate or cuneate; gills
narrow, crowded, forked.
(e) Pileus tomentose; spores spherical; gills scarcely forked.
713. P. albolanatus Pk,
(ee) Pileus glabrous, margin involute; spores longer than
broad; gills forked. 710. P, porrigens Fr,
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(dd) Pileus minute, 3-10 mm. broad, plane; gills rather broad,
subdistant. 711. P. septicus Fr.

(cc) Pileus gray to blackish, minute. )

(d) Pileus glabrous, striate; gills few, distant. P. siriatulus Fr.
(dd) Pileus not glabrous. )
(e) Spores elliptical; pileus 7-16 mm. broad; gills close, black-
ish. 716. P. atropellitus Pk.
(ee) Spores globose; gills broad, thic}{. . )
(f) Pileus dark cinereous, subpruinate, margin striatulate.
715. P. applicatus Fr. .
(ff) Pileus black, plicate on margin, pulveraceous; gills
close. P. niger Schw.
(aa) Pileus never resupinate, sessile nor attached by a short lateral
stem, but pileus not marginate behind.
(b) Upper layer of pileus gelatinous or vi§c§d. .

(c) Pileus smoky yellowish green, dimidiate; flesh thick; spores
oblong, 4.5 x1.5 mier. 706. P. serotinus Fr. (Syn. P. sero-
tinoides Pk.)

(cc) Pileus whitish or tinged alutaceous coreaceous-fleshy, cunqatg,
spathulate or fan-shaped, spores minute, globose; cystidia
abundant. (See 16. Panus angustatus Berk.)

(bb) Without a gelatinous surface layer. ) .

(c) Pileus hygrophanous, grayish-brown; gills rather distant, nar-
row, stem lateral. P. tremulus Fr,

(cc) Pileus not hygrophanous. .

(d) Pileus sessile, pure white, small, ﬂatte_ned, .radlately rugose;
gills subdistant, broad. 709. P. candidissimus B. & C.

(dd) Pileus not pure white, 1-2 cm. broad, cuneate, or spathulate.

(e) Spores elliptical, 7.5 x 4-5 micr. 708. P. spathulqtus Fr.

(ee) Spores globose, 3-4 micr. diam. 707. P. petaloides Fr.

(Morgan, Cinn. Soc. Nat. History, Vol. 6, p. 78) reports 2.
craspedius Fr. a rather large, brown, stipitate species, margin of
pileus crenate or lobed, gills close, narrow and white, spores glo-
bose, 5-6 micr.)

Section 1. Eccentrici. Pileus entire or at least marginate he-
hind; stem eccentric.

*Gills sinuate emarginate, or obtusely adnate.
696. Pleurotus ulmarius Fr. (EpIsLg)

Syst. Mye., 1821.

Illustrations: Atkinson, Mushrooms, Fig. 102-3, p. 102, 1900.
Hard, Mushrooms, Fig. 119, p. 156, 1908.
Clements, Minnesota Mushrooms, Fig. 19, p. 32, 1910.
Chicago Nat. Hist. Surv. Bull. VII, Part I, Plate V, 1909.
N. Y. State Mus. Rep. 48, Plate 26, Fig. 14, 1906, Bot. ed.
Freeman, Minnesota Plant Diseases, Frontispiece, 1905.
Plate CXLI of this Report.
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PILEUS 5-15 cm. or more broad, cdmpact, firm, convex then ex-
panded, obtuse, moist, glabrous or somewhat tomentose, white or
whitish, becoming dull leather color in age, sometimes with yellow-
ish or brownish shades, even on margin but often cracked in age.
FLESH white, thick. GILLS sinuate-adnered becoming emarginate
or rounded behind, broad. close to subdistant, white or awhitish.
STEM 3-7 em. long, variable, 1-2 cm. thick, stout, solid, firm, eccen-
tric, straight or curved, glabrous, sometimes slightly or densely
tomentose, whitish. SPORES spherical, 5-7 micr. diam., smooth,
white in mass. ODOR and TASTE pleasant.

(Dried: Brownish-tan throughout.)

Solitary or caespitose. On decayed or living wood of elm, hick-
ory, maple trunks, etc.; often from a crack or wound of the living
tree. Throughout the State. September-November. Rather infre-
quent except locally.

This Pleurotus apparently occurs only on frondose trees, especi-
ally on the elm—whence its name. It is not known whether it is para-
sitic on the living trees or not. Shade-trees in cities are frequently
its home. It is one of our best edible mushrooms when young, but in
age it becomes somewhat leathery. Once located on a tree, it may
often be found fruiting in successive seasons. It often appears on
the pruned ends of branches, and may be found far up on the
tree. This species is largely free from grubs, especially in the late
fall, and often persists or dries in place. It forms a good article
of diet in winter, if it is collected when young and the caps are
dried. Some of its characters are quite variable. It may appear
in dense clusters, or only as a single individual. When growing
from the side of a trunk, the stems often grow downward and the
cap develops horizontally. Others grow erect, especially when they
appear on top of the branch. When the plant grows to consider-
able size, it is usually quite tomentose on the pileus and stem
which normally are glabrous. The color is often quite deceptivei
Early, fast-growing individuals are pure white, but late, slow
growing ones become brownish or tan-colored; all of them tend
to become darker in age. The stems are mostly eccentric, but erect
plants may have central stems. The mode of attachment of the
gills is the most important distinction between thig species and
P. ostreatus and P. sapidus; for although the latter have short
and lateral stems, P. ulmarius also may have stunted stems grow-
ing far to one side. As all of them are equally edible, this point
is only of diagnostic importance. Several varieties have been de-
scribed, based on the variations mentioned above.
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697. Pleurotus elongatipes Pk. (EpiBLE)
Jour. of Mycology, Vol. 14, 1908.

PILEUS 5-10 em. broad, convex or nearly plane, glabrous, white,
even on the margin. FLESH rather thin, white. GILLS adneved
then emarginate, rounded behind, close, moderately broad, thin,
white. STEM very long, 5-15 cm., 6-10 mm. thick, stuffed then hol-

low, variously curved or flexuous, usually eccentric, glabrous above,

more or less tomentose toward base, white. SPORES minute,

sphoeroid, 4-5 micr. in diam., smooth.

(Dried: Pileus and gills ochraceous-tan, stem dingy buff.)

Subcaespitose or solitary. On prostrate trunks or decaying logs.
Whitmore Lake, Washtenaw County and Stevens Lake, Wayne
County. October. Rare?

This species seems most closely related to P. wlbmarrius, and is
no doubt often confused with it. Peck, who described it from the
Wayne County specimens sent him by Dr. O. E. TFischer, considers
it most closely related to P. lignatilis. It differs from P. lignatilis
in its much stouter habit, and adnexed-emarginate gills. From
P. ulmarius it seems separable by its stuffed to hollow stem. All
of the cotype specimens in my possession have a rather large hol-
low stem when dried. Those in another collection have the habit and
appearance of P, ulmarius, but with the characteristic hollow stem
in the dried condition. Dr. Peck’s acuteness has thus, I believe,
found that our common Pleurcotus ulmarius is composed, at least
in this region, of two distinct species. It is no doubt edible and
the separation is only of scientific interest. The stems of the type
specimens were very long, but it is likely that those were plants

of an extreme form.
668. Pleurotus sulfuroides Pk.

N. Y. State Mus. Rep. 23, 1872.
lustration: Atkinson, Mushrooms, Fig. 108, p. 107.

PILEUS 2-7 em. broad, convex, umbonate, subexpanded, silky-
fibrillose or minutely scaly, glabrescent, pale yellow, variegated
when moist. FLESH thin, soft. GILLS slightly decurrent at
first, soon emargingte and rounded behind, close, rather broad,
sulfur-yellow to yellowish, white-floccose on edge when young.
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STEM 3-8 cm. long, 5-7 mun. thick, eccentric, rigid-elastic, variously
curved, equal, fibrillose, pale yellow, stuffed then nollow, apex floc-
cose, even. SPORIES oval to short elliptical, 6-9 x 5-6 micr., gran-
ular within, smooth, white. CYSTIDIA none.

(Dried: Bay-brown throughout.)

Gregarious or subcaespitose. On decaying logs, hemlock or mixed
woods. Bay View, New Richmond. September. Rare.

This species is usually rather long-stemined, but it also oceurs
with a short, firm stem. Sometimes it is rather soft in texture but
in dry weather it becomes firm. It is easily distinguished by the
pale yellow color of the whole plant. In one collection the color
was more truly sulfur-yellow. When it is dried, it assumes a bay-
brown or dingy chestnut color. ‘

699. Pleurotus subpalmatus Fr.

Epicrisis, 1836-38.

Hlustrations: Lloyd, Mycological Notes, Vol. I, Fig. 23, p. 51.
Cooke, TIL, PI. 255. (This has not the appearance of our
plant.)

PILEUS 3-5 em. broad, fleshy, convex-plane, obtuse, the cuticle
gelatinous, coarsely reticulated and separable, brick-red to flesh
color, glabrous. FLESH rufescent, thick except at margin. GILLS
adnate, moderately broad, subventricose, close, thin, a few forked at
times or interspaces venose, becoming salmon color. STEM corica-
ceous-fleshy, confluent with pilens, 2-8 em. long, 5-6 mm. thick,
equal, somewhat eccentric, curved, fibrillose, fibrous-stuffed, red-
dish within and without. SPORES globose, echinulate, whitish,
flesh color in mass.

On prostrate maple trunk, cut timber, ete. Houghton, Detroit
(Grosse Isle). August-September. Rare. ;

This rare species has been collected in this country in a small
number of widely separated localities. Morgan and Lloyd both re-
port it from Ohio. Tt seems to have been eollected in Kansas and
Minnesota. We have it from the northern and southern sectiong
of our State. It departs so widely from the genus Plenrotus in its
echinulate spores, which are flesh-colored, and the peculiar raised
net-work of reticulations on the upper surface of the pileus, that
it might be considered well marked as an independent genus. It
is just as properly an Entoloma as a Pleurotus; and why not a
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Heliomyces? Its flesh becomes tough at maturity, at least in dry
weather. Lloyd's figure is an excellent illustration of the plant as
I found it at Houghton.

#*(ills adnate-decurrent or deeply decurrent, narrowed to a point

or line on the stent.
700. Pleurotus ostreatus Fr. (EpIBLE)

Syst. Mye., 1821,

THustrations: Atkinson, Mushrooms, Pl 30, Fig. 104, 1900.
Hard, Mushrooms, P1. 18, Fig. 117, 1908.
MecIlvaine, Amer. Mushrooms, Plates 35 and 35a, 1900.
Marshall, Mushroom Book, P1. 9, 58, 1905.
Michael, Fiithrer f. Pilzfreunde, Vol. II, No. 79 (dark form).
Plate CXLIT of this Report.

PILEUS 5-20 em. or more broad, firm, ascending or shelving,
conchate, subdimidiate to elongated, convex or depressed, white or
whitish becoming darker or brownish-ashy, moist, glabrous, margin
thin and even, sometimes subrimose. FLESH thick, somewhat
soft. GILLS, close to subdistant, decurrent and runwing down the
stem in raised lines which anastomose, broad in the middle, nar-
rowed at ends, white or whitish. STEM lateral, short or almost
lacking, stout, solid, firm, often tomentose or strigose-hairy at
base, whitish. SPORES oblong, 7-10 x4 micr., smooth, white in
mass. ODOR and TASTE agreeable.

Caespitosely imbricated, often in large shelving clusters on
standing dead trunks of poplar, maple, elm, birch, willow, etc.;
rarely on hemlock or pine; often on sawed logs scarcely decayed.
-Throughout the State. May to November. Common.

Distinguished from P. sapidus and P. ulmarius by the peculiar
cross-connections of the decurrent gills on the stem. It has usual-
ly stouter and thicker pilei than P. sapidus and has white spores.
P. ostreatus is apparently more common in southern Michigan,
while P. sepidus is the usual form in the north, although both are
found in the same region. It varies in color from dirty-white to
smoky-white, becoming brownish-tan in age like the two related
species. In luxuriant specimens the gills are very broad, but taper
at the ends, It is called the “Oyster Mushroom” because of its
conchate pilens. Authors differ as to whether it is of first or




664 THE AGARICACEAE OF MICHIGAN

second quality for the table—the difference in quality is probably
due to the manner of cooking. Dr. Cooke says it may be spoiled
by improper preparvation. Hard says they must be carefully and
thoroughly cooked, and this is an important fact. My own prefer-
ence is the method used in frying oysters, only it is better to cut
the cap into small pieces since they do not cook as quickly as an
oyster. The caps should be collected within a few days of their
appearance, as they become infested with small beetles ; these, how-
ever, usually hide only between the gills, and can be shaken out,
leaving the plants still fit to eat. At the first signs of decay they
are no longer desirable.

701. Pleurotus subareolatus Pk. var.

N. Y. State Mus. Rep. 30, 1878.

PILEUS 3-8 cm. broad, almost as long, firm, convex, spatulate,
cuneate or flabelliform, lateral but marginate behind, white then
dingy, tomentose behind, silky tomentose in front, obscurely areo-
late, margin at first involute. FLESH thick, surpassing width of
gills, rather soft. GILLS decurrent, scarcely or not at all anas.
tomosing on stem, rather broad, attenuate at ends, subdistant,
white, at length brownish, edge entire. STEM short, almost lateral,
ascending, 2-3 em. long, about 1 cm. thick, firm, solid, sometimes
spongy within, equal, even, white then dingy or subrufescent, tomen-
tose. SPORES long, subcylindrical, 12-15 x 4-5 micr., smooth, white.
CYSTIDIA none. BASIDIA about 45 x 7 micr.,, attenuated down-
ward, 4-spored. ODOR and TASTE mild or slightly nauseous.

Solitary or few in cluster. On living trunks of maple, basswood,
etc. Ann Arbor, New Richmond. September-October. Infrequent.

This species is referred here with some hesitancy. Peck describ-
ed his plants from 2 single collection, and emphasizes the areolate
character of the surface of the cap. He does not give the shape
of the pileus, but the stem is said to be eccentric, so that the pileus
was probably much more regular than in our plants. The spores,
gills and most of the other essential characters agree. Tt ig prob-

able that if we had accounts of the spore-size of some of the Euro-

pean species, our plant could be easily placed. The margin re-
mains involute a long time, and Peck, in a note ( Rep. 54, p. 164)
states that his species had a small, white membranous veil in the
young condition, showing its relation to Armillaria, No such veil
was observed in my plants.
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702. Pleurotus sapidus Kalich. (EDIBLE)

Hymen. Hungariae, 1873.

Tlustrations: Atkinson, Mushrooms, Plate 31, Fig. 1035, 1900.
Hard, Mushrooms, PL 20, Fig. 123, 1908.
N. Y. State Mus. Rep. 48, PL 27, 1896, Bot. ed.
Cooke, I11., P1. 954.

PILEUS 510 em. or more broad, firm, ascending or shelving,

subdimidiate or elongated, convex to subexpanded, depressed be-

hind, glabrous, often irregular and with wavy m.argin, \Xf}lite f)r
whitish, often tinged tan, yellowish, gray or brownish, margin thin
and even. FLIEESH white, moderately thick. GILLS close to. s.ub-
distant, decurrent, rarely anastomosing, broad, white or \Vhltls‘h‘
STEM /short or almost lacking, strongly eccentric or lateral, solid,
firm, glabrous or slightly tomentose at ba.se. .SPORES narrovsfly
oblong, 7-11 x 3-4.5 mier., smooth, tinged lilac in mass on white
paper. ODOR and TASTI agreeable. . N
Caespitosely imbricated, habit variable, as in P. ostreatus.‘ n
dead treetrunks and firm logs, of maple, elm, beech, oak, birch,
willow, ete. Throughout the State. May to November. Very com-
mOIili.ke P. ostreatus in general appearance and in pIiactically all of
its characters except the lilac tinged spores. Thf} gllls.anas.torflose
only at times, and the flesh is on an average thinner in Michigan
plants. Our plant is mostly shelving and lateral-stemmed as
shown in Atkinson’s figure. Only occasionally do.es one find sub-
erect, eccentric or almost central-stemmed plants 1.1ke those ﬁgu're;d
by Peck and Cooke. The lilac tinge of the sp‘ores is aberrant with- |
in the white-spored group, and yet the plant is so clos‘e to P. os.tre-
atus in other respects that it would be a stranger in the pl'nk-
spored group; this species illustrates again. tha’F ‘no grouping
can be made perfect. Its edible qualities are just like tho.se of the
oyster mushroom, and the remarks made under that' species apply
equally here. Both of these species are much sought in Europe, and7
the peasants there often water the trunks of the trees where they
occur, and in this way obtain a new crop of the Im.lshr(.)oms. Both
are apt to appear, after the spring or autumn rains, in the same
logs and trunks, so that one may visit the same place year after

yvear and obtain a supply.
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703. Pleurotus lignatilis Fr. (EprBLE)

Syst. Mye., 1821,

THustrations: Cooke, 111, Pl 257,
Hard, Mushrooms, Fig. 126, p. 163 (as P. abscondens).
Gillet, Champignons de France, No. 538.
Plate CXLITII of this Report.

PILEUS 25 em. broad, tough, irregular, convex, sometimes de-
pressed or umbilicate, flocculose pruinose, then glabrous, whitish.
GILLS adnato-decurrent, crowded, narrow, white. STEM 24 cm.
long, 24 mm. thick, slender, stuffed then hollow, equal, irregular-
curved, eccentric, somewhat villose. SPORES minute, oval, 3-5x
2-3 micr., smooth, white. ODOR markedly farinaceous.

Gregarious on logs, ete. Bay View. August-September. Infre-
quent. ‘

Var. abscondens Pk. has gills truly adnate becoming emarginate;
spores elliptical, 4-5 micr. long. ’

The plants referred here agree with the figures of European au-
thors in having the gills acuminate-adnate on the stem, so that as
the pileus expands they appear subdecurrent. This is also true
of the following two species. On aceount of this characteristic,
it seems to me these three species had better be grouped under our
second section than with P. ulmarius, where Fries and all others
have placed them. P. lignatilis and P. circinatus and P. fimbriatus
var. are very much alike in general appearance. To distinguish
the species one has to rely on the farinaceons odor of P. lignatilis,
on the subsolid stem and peculiarly hygrophanous pileus of P,
fimbriatus var., and on the very regular cap of P. circinatus. The
spores in all three are minute and somewhat alike. The pileus of
P. lignatilis often tends to be subinfundibuliform.

704. Pleurotus circinatus Fr. (EpirLr)

Enpicrisis, 1836-38.

Hlustrations: Fries, Tcones, Plate 88.
Cooke, TI1., P1. 257.

- PILEUS 2-5 ¢m. broad. or less, regular, tough, convex, then plane
and slightly depressed, ehite or whitish, silky pruinate. FLESH
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thickish, white. GILLS adnato-decurrent, crowded, nam:ow, \‘Vhlte.
STEM 2-5 cm. long, stuffed then hollow, equal, eccentric, sh‘ghtly
curved or straight. glabrous, mycelioid at base. SPORES nllllUFQ,
elliptical, 4-3 x 2-3 micr., smooth, white. ODOR slight, not farin-
aceous. . ) A

{Dried: Gills vellowish-ochraceous; pileus and stem ochraceous
tan.) ' e el

Gregarious. On logs in hemlock woods of northern Michigan;

° . 3 1 T a3

frondose woods in the south. Bay View, Detroit (Grosse Isle).
August-September. Infrequent. ‘

fhe plant is white at first but becomes dingy-tan when old. It
is toughish and the flesh is rather thick as in P. l@gnatzl%s. Both
lack the thin, hygrophanous appearance of the next species. The
stem is usually longer than the width of the pileus. It lacks the
distinet farinaceous odor of P. lignatilis.

705. Pleurotus fimbriatus Fr. var. regularis var. nov.
Sys. Myec., 1821. (As Clitocybe fimbriatus.)
Ilustration: Plate CXLIV of this Report.

PILEUS 2-5 c¢m. broad, broadly convex, then plane, obtuse, fie-
pressed or subinfundibuliform, pseudohygrophanous, hyalinc-wh@tg,
then opaque-pruinose, wavy, irregularly lobed or almost regul-ar,
glabrous, even on margin. FLESH thin, slightly tough, Whljce.
GILLS acuminately adnato-decurrent, narrow, cmwded,~ thin,
whitish becoming yellowish in age. STEM 1-3 em. long, 2-5 mm.
thick, slender, curved, toughish, equal, solid except. a narrmz
tubule, floccose at apex, pruinose or silky fibrillose, pallid. SPORIj)b
minute, ovate, 4 x 3 micr., smooth, white. CYSTIDIA none; sterile
cells on edgé of gills, slender. ODOR somewhat farinaceous to
oily. TASTE slightly bitterish-astringent.

E}n hemlock, elm, etc., logs in woods. Bay View, Ann Arbor.
June-September. Infrequent. .

The pileus when moist has the appearance of a delicate, t.rans-
Iucent, immature egg-shell; its margin is sometimes concentrically
1"ivuloée. The stem is at first firmly stuffed th?n tubular. Tor
comparisons see notes on the preceding two species.
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Section II. Dimidiati. Pileus lateral, not marginate behind,
not at first resupinate, sessile or continuous with the stem-like base./

706. Pleurotus serotinus Fr. (EpiBLE)

Syst. Mye., 1821,

Hlustrations : Hard, Mushrooms, Fig. 24, p. 161, 1908 (as P

serotinoides Pk.).
(3001(9Z 1., Pl 2538. (Without the olive tints, etc.)
Patouillard, Tab, Analyt., No. 629.

P.ILEL:S 3-8 cm. broad, campact, convex or nearly plane, lateral
orblcular,.dimidiate or reniform, with a gelatinous pellic%e Whi((l'h:
chomes viseld when moist, olivaceous-umber but varying to yellow-
ish greenish or brown, surface often covered with a shortl dense
tomentum. FLESH white, thick, firm. GILLS abruptl 7snbr1
current, thin, broad, narrow in front, close, whitish or tingcil 0(1;5
C(‘eous or tan. STEM very short, lateral, continued above wit’l"l Lthﬂ
pileus, stout, 5-20 mm. long, 8-10 mm. thick, yellowish beneath ‘subv
to‘mentose or dotted with brown or blackish seales solid SP(;RES:
mullute., linear-oblong, slightly curved, 4-6X1-1.5, micr. smooth
white in mass. CYSTIDIA fusiform, yellowish about., 25 mi ,
long. .BASIDIA 4-spored. ODOR and TASTE 1)1011e ) "

( Dmeflz Co.lors similar to those of fresh conditior;.)
tar(;?esgifoieilnnbi‘icated, often laterally connate, sometimes soli-
trees.. Soutzlll e;ellll WeI ‘ml .t:.unl.{s, or dead branches of varions frondose
o Frquu ellcl tni;léla ,l 11‘):‘Obably throughout the State. August-

The mode of growth is similar to that of Claudopus niduicms but
lacks the odor of the latter and is usually more compact and} Lii 1
c<‘)10-1"s are dingy. The spores usnally found deposited on the low K‘
pilei from those above are white. The tomentum on the il‘el*
often breaks up into punctate scales. The short stem seenp oelll:
below, has a vellow-tomentose covering. It may appear i)n consi o
able quantity on a single tree trunk. ) neider
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707. Pleurotus petaloides Ir.

Syst. Mye., 1821
Ilustrations: Atkinson, Mushrooms, Fig. 109-10. p. 108, 1900.
Cooke, I1l., PL 259.

PILEUS 15 cu. broad, elongated in a wedge-shaped to spathu-
late manner, 2-10 cm. long, tapering to a stem-like base, glabrous
except sometimes tomentose toward base, whitish to brown, tan or
reddish-brown, margin at first inrolled and finely striate when
moist. FLESH rather thin, white, homogeneous. GILLS decur-
rent, very narrow, crowded, whitish or yellowish, edge fimbriate.
STEM not apparent from above, on the underside it is somewhat
distinguishable as a compressed, short, somewhat villose portion
on which the gills descend. SPORES globose, minute; 3-4 micr. in
diameter, white in mass. CYSTIDIA abundant.

Caespitose on decaying wood, logs, stumps, from underground
portions of wood, ete. July to September. Marquette. Infrequent.

Close to P. spathulatus, which has oval-elliptical spores. The
European authors as a rule give the spores under the description
of this species as oval-elliptical, so that if Peck’s conception is
correct their measurements were taken from a form like Peck’s P.
spathulatus. Fries and apparently most others have considered P.
spathulatus as a variety with a more broadly expanded and lobed
pileus. Our species is distinguished from P. porrigens and P. albo-
lantus by the presence of cystidia, as well as by the non-resupinate

pileus in the young stage.
708. Pleurotus spathulatus (Fr.) Pk.

N. Y. State Mus. Rep. 39, 1886.

Tlustration: Hard, Mushrooms, Fig. 120, p. 108, 1908. (As P.
petaloides.)

“PILEUS 1-5 cm. broad, ascending, spathulate,” petaloid, sub-
flabelliform, “tapering behind into the stem, glabrous, convex or
depressed on the disk and there sometimes pubescent, alutaceous or
brownish tinged with gray, red or yellow. FLESH rather
thin. GILLS decurrent, crowded, linear, whitish or yellowish.
STEM compressed, sometimes channeled above, grayish-tomentose.
SPORES elliptical, 7.5 x 4-5 micr. ODOR and TASTE farinaceous.”
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This description was taken from Peck’s Report. It ig submitted,
80 that more data may be obtained on the relation of this and the
breceding species. Patouillard’s figure of P. petaloides var. lobatus
(Tab. Analyt., No. 421) may be this species, as he figures the spores
elliptical-ovate. Hard gives the spore measurements elliptical, al-
though he says “globose.” His figure could be either species.
Galtfelter (Trans. St. Louis Acad. of Sci., Vol. XVI, No. 4, p. 44)
gives the spores of P. petaloides as 3-4 micr., and globose. There is
thus counsiderable discrepancy between European and American
notices of P, petaloides, so that Peck appears justified in separat-
ing the one with globose spores from the one with elliptical spores.
It is more than likely, however, that American authors have con-
fused Panus angustatus Berk. with P. petaloides in which case P,
spathulatus would revert to P. petaloides as g, variety, just as Fries
placed it, and the elliptical spores would belong to P. petaloides ag
in FEurope. All these species are doubtless edible so that the my-
cophagist is unaffected by the situation. Both Panus angustatus
and Pleurotus petaloides have abundant cystidia, and both have
been found in northern Michigan.

709. Pleurotus candidissimus B. & C.

Ann. Nat. History, 1859.

PILEUS 2-18 mm. broad, flaceid, reniform or dimidiate, soft-mem-
branous, ascending, convex then plane, attached laterally, never
resupinate, subsessile i. e. stem very short, sometimes sessile, pure
white, pulverulent, with a chalky lustre, villoge at point of attach-
ment, margin sulcate, varying to rugosestriate. GILLS radiating,
decurrent, subdistant to distant, broader in front, narrowed to the
villose base, thin, white. SPORES globose, 4-6 micr. diam., smooth.

Gregarious, on rotten wood. Mixed hemlock, maple and beech
woods. Houghton, Bay View, New Richmond. J uly to September.
Infrequent,

This little species is easily mistaken for P, septicus from which
it differs in its globose spores and its sulcate and non-resupinate
pileus. The pileus may become resupinate on drying or when old.
It varies from sulcate to obscurely striate or lacuno‘se-rugose, but
vigorous specimens show this character well. Other Friesian species
differ as follows: P. mitis has an even pileus; P. limpidus is hygroph-
anous and the gills are crowded and linear; and P. acerosus has

1
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‘er -, as it is
crowded gills. Our plant seems to be overlooked usually, a
delicate and soon shrivels.

Section I1I. Resupinati. Pileus at first resupinate, then reflex-

ed, sessile.

*Pileus fleshy, rather thick; tramae homogeneous.
710. Pleurotus porrigens I'r.

Syst. Myec., 1821.
TNustrations: Michael, Fihrer f. Pilzfreunde, Vol. III, No. 100.
Cooke, T11., PL. 259.

PILEUS 2-4 cm. broad, elongated ear-shaped, f)bovate qr fan-sh;.u;:
ed, 3-8 cm. long, at first resupinate and suborbicular with éa.ersuz -
ently inrolled margin, then reflexed and prolonged, ascen 1tngl‘l "
horizontal, pure white, sessile, glabrous except the base. W 1Cth :
villose-tomentose, margin regular or lobed. FI.JESH thl.n, rg e}
brittle. GILLS radiating, narrow, crowded, linear, thin, mffwh b
forked or even anastomosing at base, at length creamy-yellox\?; 6
SPORES slightly longer than wide, oval, or subglobose, 6-7 x 5-

i oth. CYSTIDIA none. '
ml((]jz;ssprint(;sely imbricated. On decayed wood of conifers.
hemlock and pine regions of the State. August-September.

Easily confused with Panus angustatus and Pleuro?ﬁus alboto:
mentosus. It differs from these in the abst?nc'e of a gelatln?us Ia)rel
in the pileus. From P. petaloides it is dlstmgulshed.by its W}llte
color and absence of cystidia on the gills. Its home is u.suall';y on
very rotten wood of hemlock or pine. P. nephretus Ell is said to

be the same thing.

In the

711. Pleurotus septicus Fr.

Syst. Mye., 1821.
Illustrations: Patouillard, Tab. Analyt., No. 627.
Cooke, T11., P1. 259.

PILEUS 5-20 mm. broad, resupinate at first, then reflexed, co.n-
vex then plane, short-stipitate, white, pubescent, evea'w on margin.
FLESH thin, not truly membranous. GILLS subdistant, rather
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broad, radiating, white. STREM slender, short, incurved, pubescent,
disappearing, surrounded at the base by a webby zone of filaments,
white. SPORES elliptic-ovate, pointed-apiculate, 810 % 6 micr.,
white in mass. CYSTIDIA none.

On decaying wood, ete, in woods. Probably throughout the
State. July-September. Infrequently found.

Often confused with Claudopus variabilis when the latter is~

young and white-gilled. It has no doubt also been mistaken for
P. candidissimus which however is not resupinate at first and has
globose spores. Probably several other small white species occur,
but have not been distinguished.

**Pileus fleshy, with « gelatinous layer on or just beneath the
surface.

712. Pleurotus albolanatus Pk., sp. nov.

Illustration: Plate CXLV of this Report.

PILEUS 5-10 c¢m. or more broad, resupinate at first, fleshy,
lateral, sessile, becoming obovate, reniform or flabelliform, convex
to subexpanded, trama slightly differentiated into several layers,
upper part subgelatinous, surface pulverulent-tomentose, margin
involute at first. FLESH rather thin, white, scissile, becoming
britéle. GILLS decurrent on stem-like base, very crowded, narrow,
white to Yyellowish, somewhat forked, thin. SPORES spherical,
4-6 micr. diam., smooth, white in mass. CYSTIDIA none.

Caespitosely imbricated. On decaying logs of beech, hemlock,
ete., of mnorthern Michigan. Bay View, Marquette, Houghton.
August-October. Frequent.

This species approaches Panus angustatus, but differs consistent-
ly in the lack of cystidia, in its larger spores, and perhaps in its
resupinate pileus. No record seems to he on hand that P. angus-
tatus is at first resupinate. The pileus has a gelatinous feel and is
composed of several layers, but in some specimens these are hard
to distinguish. Specimens referred to Peck, were labelled by him P,
porrigens var. albolanatus. The spherical spores, which are con-
stant, and the subgelatinous layer in the upper part of the pileus
warrant me in using Peck’s varietal name for a distinet species.
Luxuriant specimens become lobed as in the related species, and
Ineasure up to 14 em. in width. The flesh becomes brittle on dry-
ing and is rather thin throughout. The tomentosity extends usual-
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ly over the whole pileus but sometimes the margin is glabll?.us.
There are no striations. Sometimes the base arises from a white,

mycelioid subiculum.
713. Pleurotus mastrucatus Fr.

Syst. Mycol., 1821.
INustration: Cooke, 111, P1. 243.

“PILEUS 2.5-10 cw. broad, at first resupinate then reflexed aTld
expanded, sessile, subdimidiate, obovate, sometimes lobed, flaccid,
trama with an upper gelatinous layer, mouse-gra‘)‘r, mugh-sqt.camju-
lose with blackish hairs and rigid points intermlx?d, marg'm in-
volute at first. GILLS converging to the base of pileus, (Wlthouﬁ
a rudimentary stem), broad, subdistant, whitish-gray. SPORES

g, oblique, 89 x 4-5 micr., white.
Ob‘l‘-o(lnabéspitogebf, imbricated. On logs or decaying wood. September-
November.” .

This species has been found in surrounding States.and no QOubt
occurs with us, though I have not found it. Reported in .the.Chlcago
Nat. Hist. Surv. Report, and in Morgan’s Flora of the Miami Valley,

Ohio. It is rare.
714. Pleurotus atrocaeruleus Fr. var. griseus Pk.
N. Y. Mus. Rep. 44, 1891. (Syst. Myec., 1821.)

PILEUS 2-5 cm. broad, at first resupinate, then reﬂexed' and
horizontal, obovate or reniform, upper layer f)f trama g?latm.wusr
and tough, dark grayish-brown shaded with bluish or bl‘ackls‘h tlntsi,
coarsely villose toward the base, glabrous on margin, even 7‘01
slightly wrinkled, margin often lobed. FLESH stratose, gelatin-
ous above, composed of floccose-hyphae below, t1.1e .1ower layer vary-
ing in thickness, thinner in front. GILLS radlatmg,.decurrent.to
the region of the attachment of pileus or to the hairy §tem-hke
base, moderately broad, somewhat close, whitish or yellowish, edge
minutely fimbriate. SPORES elliptic-oblong, narrower toward one
end, 6-7.5x 3-4 micr., smooth, white in mass. CYSTIDIA slender,
acuminate and scattered on the sides of gills and. then about 45
micr. long ; more numerous but shorter, about 30 micr., on the edge
of the gills, often capped with coarse granules.

85
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(Dried: Pileus blackish, gills ochraceous-tan.)

Caespitose, subimbricate, on the bark of various trees, in woods,
lawns, ete. On mountain ash on a lawn at Marquette. July-
September. Throughout the State. Infrequent.

The plants, like the plants of the genus Marasmius, revive when
moistened. Mounted in water under the microscope, a section
through the pileus shows a gelatinous upper layer of uniform thick-
ness, bounded by dark hyphae on both sides of this layer, the upper
hyphae forming the villosity on the pileus, the lower forming an
Opaque line next to the white flesh beneath. In front the flesh is
thinner than the pellicle, behind it is several times thicker. Whether
the variety is entirely distinct from the European species, cannot
be decided from'data at hand. The cystidia are thick-walled,
slender, penetrate deep into the Sllbhymt}nium, and do not project
far above the hymenium.

715. Pleurotus applicatus Fr.
Syst. Mye., 1821.

Tlustrations : Atkinson, Mushrooms, Fig. 111, p. 109, 1900.
Hard, Mushrooms, Tig. 125, p. 162, 1908.
Cooke, T11., P1. 244,
Patouillard, Tab. Analyt., No. 519.

PILEUS 3-6 mm. broad, minute, arising from an orbicular re-
supinate tubercle, soon horizontal but cupulate, convex, submem-
branous, trama mainly gelatinous, surface pruinate to villose be-
hind, obscurely striatulate, dark gray to blackish, tinged blue, ses-
sile or with a villose, base-like tubercle. GILLS subdistant, rela-
tively broad, radiating, whitish at first, soon gray or even darker
than the pileus. SPORES spherical, minute, 45 mijer. diam.,
smooth, white in mass. CYSTIDIA none.

Gregarious, on rotten wood, often on old stems of grape vines,
in moist woods. Probably throughout the State; Ann Arbor, ete.
June-September. Infrequently collected.

The dark color of this little Plenrotus causes it ordinarily to
escape detection, but persistent examination of the lower side of
moist logs or brush-heaps is likely to disclose it. It revives on
moistening, and so simulates a Panus. It differs from P. atro-
pellitus in its globose spores and gelatinous trama. A large portion
of the thin pileus is composed of gelatinizing hyphae, on the top of
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which are dark floccose threads which form the vi.llose surface. of‘
a part of the pileus. The gills are subdistant with alte.rnat%ng
shorter gills, which often develop poorly so that the.mam gills
appear quite distant. When growing from the underside of wood
the pileus is attached at its center.

##% Pileus membranous, trama homogenous, not gelatinous.
716. Pleurotus atropellitus Pk.
N. Y. State Mus. Rep. 39, 1886.
PILEUS 5-15 mm. broad, small, resupinate at first, very thin,
membranous, toughish, suborbicular, then obovate or reniform, con-
vex to mearly plane, villose-tomentulose, glabrescent in front, ses-

sile by a villose tubercle, ashy-gray to blackish, widely-striate to
subsulcate on margin when moist. FLESH homogeneous, with dark

" hyphae on the surface of pilens. GILLS close to subdistant, rela-

tively broad, short ones often narrow, concolor, radiating from.the
stemu-like villose base. SPORES elliptical-oval, 7-9x4-5 micr,,
smooth, white in mass. CYSTIDIA none.

On decayed wood, low woods. New Richmond, Ann Arbor.
March (21, 1909), September, etc. Infrequent. .

This is similar to P. applicatus, but more flaccid, more definitely
striate on the pileus, and with broadly elliptical spores. O.ur plaflts
were paler than those described by Peck. The closeness of the gills
varies in these small plants and makes a poor character to em-
phasize. It revives poorly when moistened as compare-d With. P.
applicatus. Another small species, related to these two, is P. mger
Schw. This has subglobose spores and is plicate on the margin of
the pileus. P. striatulus Fr. has very distant gills, subglobose spores
and a pendulous, obconic, striate brown or ashy pileus. I have not
found these two in the state.

Tricholoma Fr.

(From the Greek thrixz, genitive trichos, a hair; and loma, a
fringe, referring to the remnants of the cortina in some species.)

White-spored. Stem continuous with the pileus, without an an-
nulus, spongy-fleshy to fibrous, central; partial veil in the form of
a slight fibrillose or floccose cortina, or lacking. Volva none. Gills
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adnate or truncate-adnexed, becoming emarginate. Pileus viscid
or dry.
Putrescent, terrestrial, fleshy, firm and rather large mushrooms.
A large genus, approaching Clitocybe and Pleurotus, being sepa-
rated from the former by the non-decurrent gills, from the latter
by the central stem. Collybia is distinguished by its cartilaginous
stem, and by the absence of a cortina, and more often grows on
wood or decayed leaves, ete. The trama of the gills is composed
of parallel hyphae which distinguishes them from those Hygrophori
which are similar in appearance. The genus corresponds to Hebe-
loma, Entoloma and Hypholoma of the ochre, pink and purple-
spored groups. Many of them are edible, and their thick flesh fur-
nishes considerable substance j on the other hand several species
are known to be poisonons and must be avoided.
The PILEUS may be glabrous, silky or in some species scaly;
viseid, dry or hygrophanous. Accordingly they are placed under
corresponding sections of the genus. The colors are seldom bright,
although several are sulfur-yellow and others purplish or lavender.
Many of them are dull whitish to gray or tan, sometimes umber or
blackish. The character of the margin of the pileus is used exten-
sively to determine to which sub-genus they belong. It is, there-
fore, important to observe carefully the presence or absence of
silky fibrils or flocei on the margin, as their presence indicates a
slight corting in the very young stage and suggests the sub-genus
Cortinellus. The viscidity indicates the subgenus Limacina, al-
though species of other sections sometimes become slightly viscid
or gelatinous in very wet weather. The GILLS are used to separate
this genus from Clitocybe. Theoretically, they are always emargi-
nate behind, but this condition varies considerably. Tt is true, that
in the mature plant, when the pileus is tully expanded, they become
either sinuate or emarginate in most cases, although a single speeci-
men may not always be normal in this respect. When young, how-
ever, they often do not show this character clearly, but are then
adnexed, rounded-adnate, or adnate in such a way that they are
merely a little less broad at the attached portion than they are
a few millimeters away from the stem, and this short distance is
often marked by a straight edge rather than by a rounded edge.
Such a condition may be referred to as truncately-adnate, rather
than as adnexed. In old stages the gills may even become spuri-
ously decurrent, and their Tricholoma nature is then evident only
by a slight sinuate portion near the stem, sinece in Clitocybe the
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o is uniformly continuous or straight. Fayod (Ann. ‘d. Secl.
eflge 15’ Ser Volu 9, p. 346), says that in the very young 1.)ut‘t0n
L\a? ‘tlx;flgre tl’:ul),' decurrent but his observations were l{mvlted
Stabfiw Qbecies The color of the gills changes at maturity or
;1(1) age in some species, and this' ctharzlffr ;iozls)zd toThseepizzltct)i
the species under each section 1nto Two. 8 b.hdy Lo o
changes to reddish-spotted, ﬁesh—color., ashy '01 ey en1 _‘ tg : Sp,; o
Whexf pruised, and hence it is often 11npos51b¥e tqof tec;ca oo speams
properly until it has been kept Sé\’@l*?tl' hours :~ : 7pb1 3 o
ne speci he gills are very narrow; in others, very broad, :
iﬁlizcissﬁefﬁisaéle :haracter when well-developed plants are :qat hil:ﬁs,
poorly-developed or stunted specimens often produce na.rixyow t:; -
in b1~83d-gilled species. The gills of some sl‘)emes z‘tre easl §bsep -
ble from the trama of the pileus, and sqcn specxe§ h‘aveT ]f:; ¢
ferred by some authors to a separate genus: I.Jep1sta£ o Whaé
however, not sufficient data at hand to know W.lth szr air Zt o
species have this character and why, and hence 111. this TrepoﬁbrOu g
are included under Tricholoma. The STEM varies from Jhou
fleshv to fibrous-spongy; more often quite firm, compac.t an } s ouh.
It 12;cks the cartilaginous rind of the stem‘of Collybia, allb .ouii-
in dry weather forms a rind is sometimes s1mulated: T a zg{‘lo:l -
dum Pk. often has a distinet cartilaginous ster.n and .1s groupe -
der Collybia. There is no annulus, the cortina be.mg ev;mesl(izeht
when present at all, or in a few extreme cases. leaving only ; g ¢
fibrillose remnants on its surface, as in 7. vaccinum Fr. and T. M;
bricatum Fr. It is nearly always dry, and scarcely ever sharply
bulbous. The SPORES are white except in a small aberrant gr(;lup
including 7. personatum, T. nuduwm and T. panoeoluin, w-he;e ;c e;;
are tinged pale dingy-flesh color in mass. 'They vary from e'l ip 10?1
to oval or spherical, and are usually medl.um to small or muTute in
size. The epispore is rarely rough, e. g., in some of the. specllestllllr'l-
der the subgenus Melanoleuca. CYSTIDIA are Jacking in .Hls.
genus; sterile cells are seldom present on the edge of the gI; s.,
thev have been noted in 7. rutilans and T. acre. ’1jhe ODOR is
quijce characteristic of many species; many have a farinaceous o@or,
while some are distinguishable by a heavy disagreeable odor.. ‘When
it is not otherwise noticeable, the odor may often be obtalnzd ;)]:;
crushing a piece of the cap between the': fingers. The T S
varies also. In those species with the farinaceous ?dor, there is a
Some species have an acrid taste. The

corresponding taste. : . aste
Tricholomas usually have a terrestrial habitat. They are most
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common iu open woods, mossy places and thick forests. Some grow
in meadows or grassy places, but these are rare in the vicinity of
Ann Arbor. 7. rutilans Srows on wood, and 7. ustale is partial to
the remains of very rotten logs, etc. Their EDIBILITY varies.
Some of them, like 7. resplendens and T. personatum are among
our very hest mushrooms for the table. Others like 7. equestre,
T. transmutans, 7. sejunctum and T. terreum ave fairly good when
properly cooked. Some, such as 7', laterarium, are very bitter, or
have various kinds of disagreeable flavors which, however, almost
disappear in cooking. In serving those mushrooms of disagreeable
flavor it is safer to discard the liquid in which they were prepared,
as this contains the objectionable constituents. TIn several species,
of which 7, sulfureum is an example, the disagreeable flavor can-
1ot be removed, and such should not be eaten. In all cases, except
those species which are well-known, it is nhecessary to exercise ex-
treme caution, since the genus includes several poisonous species.
T. venenatum for example, has a mild taste and odor, and is yet
known to cause severe sickness. Many of those with a farinaceous
taste and odor, on the other hand, are known to be edible. One
must therefore be able to discriminate in order to be on the safe
side.

The grouping of this large genus is fraught with considerable
difficulties. The separate species are often closely related, and
some of them approach other genera in such a way as to cause dis-
agreement among authors as to their generic position. T have at-
tempted an arrangement along conservative lines until our data
are more complete. The species included in this report do not, I
am sure, represent more than half the species occurring within the
State. Tt has been impossible to make a search for Tricholomasg
in the northern part of the State in the late fall, so that doubtless
that region ig poorly represented. Hence, also, it was impossible
to study the genus in such a way as to form a definite opinion as
to the value of various arrangements which have been proposed.
Some have segregated it into four or more genera. Others have
separated those species with rough spores under the genus Mela-
noleuca, while still others have placed those species in which the
gills separate easily from the trama of the pileus under Tepista Fr.
The most natural arrangement with the data at hand, seems to
be a division into subgenera, based on (1) the viscid pileus:
Limacina; (2) the dry pileus, with a fibrillose cortina when young:
Cortinellus; and (3) the moist or hygrophanous pileus: Melano-

r

leuca. .
as a distinet subgenus, but have avoided that
< A Rasig

report for lack of data.
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I am inclined also to consider those with sepambl_e gll}s
: arrangement in this

The key to the species includes a number which have not yet

been found in Michigan but which occur in neighboring States.

Key to the Species

(A) Pileus viscid, medium to large. [See also (AA) and (AAA).]
(a) Pileus pure white. 721.- T. resplendens Fr.
ileus not pure white. )

(a?g) P(i‘rilils sulfur-yellow; pileus not virgate. 717. 7T. equesire Fr,
ills not sulfur-yellow. . o
(b?g) G(;ills becoming discolored in age, often spotted with brownish
(d) Flesh and gills yellowish; stem at first viscid; pileus brown.

T. flavobrunneum Fr.

h and gills white at first. ) .
(d((ie)) F‘]El’(ielseus paige pink to rosy-red, margin at first involute.

(See 163. Hygrophorus russula Fr.)

Pileus reddish-brown to bay-brown. . )
(ee(z%) Odor distinctly farinaceous when flesh is crushed; lgia:ste
of surface of pileus bitter. 722. T. tr(msmut(ms23 'T
(ff) Odor not farinaceous; stem mostly rooting. 723. 8
ustale Fr.

~Gills not discolored, not rufescent.' .
o) Pileus streaked with innate blackish fibrils.

red.

(d()e) Taste bitterish or nauseous; pileus whitish to yellowish.

718. T. sejunctum Fr. . )

(ee) Taste mild; pileus gray, smoky, lurid. 719. T. porten
tosum F'r.

(dd) Pileus not streakeq.
(e) Stem floccose-fibrillose;
riferum PK.

m glabrous. . .
o) Slgileui slightly viseid, greenish-yellow; stem white. 7.

pileus alutaceous. 720. T. ter-

(f)
intermedium Pk. . . )

(ff) Pileus glutinous, yellow-tawny, disk reddish-brown; base
of stem brown. 7. viscosum PKk. eroup

Pileus hygrophanous (water-scaked plants of the (AAA)

times have an hygrophanous gppearancg). .
(a) Sst(ggle slulcate or coarsely striate; pileus redd1§11 (i;' reddish-fawn
color (moist), 5-10 ecm. broad. 7. _tljmmtoﬁopocgzzﬁ bl;oad
not suleate; pileus usually less than cm. . )
(a?]g) S(t}?ﬁls violaceous (young), then smoky; often in greenhouses, gar
- dens, ete. 754. T. sordidum Fr.
(bb) Gills not at first violaceous.

(AA)

Pileus 1-3 cm. broad, stem hollow. . )
(02(1) lPileus olive-gray (moist); odor of rancid meal. 7. putidum
F y . - . -

(da) Prileus watery-brown (moist); odor farinaceous. 7. rimo

sum Pk.
{cec) Pileus 3-7 cm. broaq. )
(d) Odor strongly farl.nz.iceous,
(moist) ; gills whitish. 753.

1 not farinaceous. . )
(dc(lg) Os(,tzzrm brown within and without, short; pileus ashy, gray:

i i Fr.
ish-brown, darker on disk. 7. brevipes
(ee) Stem whitish within; in fields, gardens, open ground, etc.

pileus grayish-brown or brown
T. leucocephaloides PKk.
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(f) Stem streaked with bl i i
ackish fibrils, elastic; pi
) é)g‘own. 752& 7. melaleucum Fr. ¢ plieus smoky:
em covered with a cinereous pul ; pi
) o aray. 'T.'humile .~ pulverulence, soft; pileus
G Pious i " 150d, nor hygrophanons
s whitish at first, disk often with tints of other
(b()c) Tzés.tle acrid, l.)itter'or unpleasant (often tardily).
i l's becoming dingy flesh color. 751, T. panceol
spitosum Bres. ' s var. eae
(ctézi) Glslés-whlte or whitish, not becoming dingy incarnate in age
tae;rg;; :Itll(llffsél Ort hollow; pileus with grayish-brown disk:
or stro T ’
(A1) Ston oo ng, unpleasant. 7. ;e77eolens Pk.
(e) Gills broad; pileus mi caly;
unpleasant.’ D minutely scaly; taste slowly acrid or
(f) Pileus with ochraceous, drop-like scales on disk.

726. T. nobile Pk. ey Fi T
T. venenatum Atk.) (T. serratifolium Pk.) (See also

(e?%) GrIi‘lls not broad; pileus glabrous
aste very bitter; gi ;
( ste Vo 31;1‘.1 ter; gills narrow and crowded. 743. T.
ff) Taste tardily acrid; gi i
g Ste tar F};.a rid; gills medium broad and close. 742,
(b}))) ’Iéatste mild or farinaceous.
c ems connately join i
thigk foutes mass.J ed at base or several growing from a
(d) Pileus mottled with reddish scaly spots. 7. albellum Fr.

(dd) Pileus mottled wi
Pk, var. with watery spots. 741. 7, unifactum

(cc(zzl) Si;a;lrls simple or subcaespitose.
ileus small; gill H id; i
i, Sma Pk.g s broad; stem solid; taste farinaceous. 7.
(dd) Pileus usually more than 2-3 cm. broad
(e()f) O%O{ and taste farinaceous. ’
leus large, 8-12 cm., scal i i
o 12:}1 g me B2 . gmndeyP 1v{v.xth brownish scales; spores
ileus 3-6 em., glabrous: s - i
retoasore 818 ; spores 6-8 x 3-4 mier. 745, T
(et(a%) Odor and taste mild.
Stem rooting and tomentose
1 at base. 7. lasci
(ff) Stem not rooting. (Clitocybe candidg Brg;vuﬁ Fl"b
( )Sol\l/llght here.) ' aone
g argin of pileus with short, radiati i
, radiat ; gi
Tnarrow and crowded. 744, 7. lateraﬁﬁmnlgﬁes, gils
(8g) Margin even. ’
(h()) Gills rather broad.
i Plant pure shining white, b i
¢ , but wit, t
i lglelhfle. 727. T. columbetiq F; hou? ® separate
ant dingy whitish, pileus fibri -
o s gy whi brillose-scaly. 725.
iii Plant whitish, caespi i
- oo pitose. (See 774. Clitocybe
i Gills narrow and crowded, pi
" , bileus not pu ite;
. stem str, X i avidy N
(aa) Pileus yellow, yellowislllatgr s(sli)(i(g-lﬁéllg Ol‘lyhbm Goevidum Pk.)
(b()c) G?’)i‘i‘;ing on1 1wood ; edge of gills ﬂocculo‘;véS - [See also (2aa).]
us ye. ish
et FI}" ow beneath the dark reddish scales. 724,
(cc) Pileus pale yellow, sligh i
. t1
(bb) Growing on the ground.g v Sitky. T flavescons Pk.
(¢) Odor strong of coal tar, ete., disagreeable or farinaceous

T. ruti-
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(d) Plant sulfur-yellow to olivaceous-yellow; odor disagreeable,
strong. 737. T. sulfureum Fr.
(dd) Plant pale yellow or smoky-yellow.
(e) Stem solid; gills yvellowish, taste farinaceous. 738. T.
chrysenteroides PK.
(ee) Stem stufied or hollow; gills rather broad.
(f) Pileus smoky-yellowish; taste and odor farinaceous,
gills white. 746. T. fumosiluteum PK.
(ff) Pileus pale yellow; gills whitish tinged pink; odor
rather strong. 739%. 7. odorum Pk.
(ce) Odor nene or slight.

(d) Pileus large, 4-10 cm. .
(e) Pileus very fragile, bright vellow, variegated with other

hues; gills bread, white. 7. davisiae PkK. .
(ee) Pileus firm, yellow, umbonate; gills white; stem solid,
white within; spores globose. 7. subluteum Pk.
(dd) Pileus small, 1-3 cm, dull saffron; gills yellow. 7. fallax
Pk. (See also T. cerinum Fr.)
(aaa) Pileus neither white, whitish, yellow nor yellowish.
(b) Pileus violet, lilac or purplish.
(¢) Pileus 6-12 cm. broad; stem stout, lavender or lilac; common.
747. T. personatum Fr.
(ce) Pileus smaller; stem more slender.
(d) Pileus at first conic-campanulate and flocculose on the mar-
gin; gills whitish. T. ionides Fr. .
(dd) Pileus at first convex and naked on margin, gills bluish
to lavender. 748. 7. nudum FT.
(bb) Pileus not violet, lilac or purplish.

(¢) On wood or rotten logs. . )
(d) Pileus covered with dense, minute, blackish or brownish

scales; flesh yellow. (See 760. Clitocybe decora Fr.)
(dd) Pileus covered with reddish tomentum or scales, flesh yel-
low. 724. T. rutilans Fr.

(ce) On the ground. .
(d) Pileus cinereous, grayish-brown, smoky or blackish. [See

(dd).1
(e) Gills becoming blackish or Dbluish-black when bruised.
. Pileus 2-7 cm. broad.
(f) Gills narrow, crowded. 733. T. fumescens Pk.
(ff) Gills moderately broad, close to subdistant. 734. T.
fuligineum PK.
@Gills not becoming black when bruised; some changing
to ashy, yellowish or flesh color in age.
(f) Taste acrid, peppery or disagreeable.
(g) Stem rooting; gills white; pileus grayish-brown, taste
disagreeable. T. radicatum Pk.
(g2) Stem not markedly rooting.
(h) Pileus virgate with gray or blackish fibrils.

(i) Pileus acutely and prominently umbonate; gills
and stem white. 7. subacutum Pk. (cf. T. virga-
tum Fr.)

(ii) Pileus obtuse; gills at length pale cinerascent.
731. T. acre Pk.

(hh) Pileus not virgate.

(i) Pileus buff, grayish-brown or dingy-tan, large,
caespitose; gills crowded, narrow, soon flesh color.
571. 7. panoeolum var. ceespilosum Bres.

(ii) Not caespitose; pileus livid-brown; flesh of stem
becoming reddish. 735. 7. saponacewm Fr.

(ff) Taste mild or farinaceous.
(g) Very large; pileus 10-20 cm. broad, grayish-fawny;
stem rooting. 7. grave Pk.

(ee)
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(g(g}z) Moderate size.
Pileus 2-6 c¢cm. broad inn i
. d, atel i
sce.ﬂy. 732, T. terrewm Fr. Y fibritlose or fibrilloge-
(hh') Pileus 5-10 c¢m. broad.
(i) Pileus smoky-umber to blackish; gills broad cin-
» el.‘ascent. 736. T. laticeps sp. nov. '
(ii) Plle.us grayish or grayish-brown
(k()l) Glslls broad, subdistant, .
treaked with darker fibrils; gi i
1 k ; gills wi .
I 8.16. Collybia platyphyllia Fr.) e (See
(11) ];ﬁfsusl.ulsgally water-spotted not streaked:
slightly cinerascent: ]
Femioaghtly nt; autumnal., 749, T,
(kgri)) Gills close or crowded
Gills easily separable. fro
s e : ) m flesh of pil
becoming dingy-yellowish in age; plssélli
an éti:ﬁffed. . 751. T. cinerascens Fr, ’
S not separable, vein i
I patune pe ed on the sides. 7.
& Gmlisirfeddlsh, tawny,. tan, fuscous-livid, ete,
: g on wood; pileus and stem covered with t
omentose scales. 7. decorosum Pk vy,
(ee) Not on wood. : .
(f) Flesh of pileus or stem ch i
: ] anging to i i
or in age; pileus red-brown. & reddish when bruised
(g) Stem hollpw. 729. T. vaccinum Fr.
(gg) Stem solid. 728, T. imbricatum Fr
(ff() )Fllgsh not turning reddish. '
g ecoming ferruginous-stained when h ; i
whitish to brownish. 7. submaculatumanfgllied’ plieus
(28) Not becoming rusty-stained. .
(h) Ivlvlatlé?;t:rgft’ de‘tc., in the spring; pileus pale tan
i potted; odor farinaceous. T gambosum

T.
(hh) In the woods.

(i) Pileus pale alutaceous to i
€ russet; gil M
stem white. 730. 7. tricolor ngl.ls pale vellow;

(ii) Pileus fi -
e esh color, 1-2 cm. broad. 740. T. carneum

S N ; ‘TN i
)en.UiBGF-’W US I. LIMACINA. Pileus provided with a gelatinous
pellicle, viseid, not hygrophanous. Cortina none.

oy
Gills not qt length brown or rufescent-spotted.

g‘@” .. 717. Tricholoma equestre I'r. (EpiBLE)

Epicrisis, 1836.

HMustrations : Cooke, 111, PI1. 72,
Berkeley, Outlines, 1. 4, Tig, 2,
Gillet, Champignons de Fr;ui('e, PL 672
Ricken, Blatterpilze, P1. 90, Fig. 3. B

-

PILEUS 5- -
<EUS 5-10 em. broad, compact, convex-expanded, obtuse pale
: ded, se,

r
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vellow, variegated with reddish or smoky-reddish especially on disk,
;-iscid, somewhat scaly on broad disk, not virgate, margin even and
naked. FLESH white or tinged yellow under cuticle, thin on
margin. GILLS slightly adnexed or nearly free, rounded-truncate
behind, sulfur-yellow, close, rather broad, ventricose, edge entire or
suberoded. STEM stout, 3-6 em. long, 1-2 cm. thick, equal or sub-
pulbous, solid rarely cavernous, pale yellow or white, white within,
even. minutely scaly or glabrescent. SPORES elliptical-oval, 6-7
x 4 micr., smooth, white. CYSTIDIA and sterile cells none. ODOR
slight or none; TASTE subfarinaceous, tardily disagreeable.

On the ground among or under
Ann Arbor, Detroit, Jack-
(Earliest record

Gregarious or subcaespitose.
leaves in conifer and frondose woods.
son, Houghton, Marquette. August-October.
July 28.) Infrequent.

This is usually a large and noble species, but late in the fall it
is often found with smaller dimensions. The color of the stem is
pale yellow or even white, but in Europe it is said to be sulfur-
yellow, as is also the flesh. The scales on the pileus are not always
developed. The margin of the cap is at first incurved and irregu-
larly wavy. It differs from 7. sejunctum by lacking the radiating
sooty lines which characterize the pileus of that species, and by its
yellow gills. Tt is found sparingly, and rather late in the fall.
When covered with leaves the yellow color of the cap is more high-

ly developed.

718. Tricholoma sejunctum Fr. (EDIBLE)

Syst. Myc., 1821.

Ilustrations: Atkinson, Mushrooms, Fig. 89, p. 88, 1900.
Hard, Mushrooms, Fig. 60, p. 82, 1908.
Cooke, T11., Pl 53.
Gillet, Champignons de France, No. 700.
Fries, Icones, Pl. 23 (luxuriant form).
Ricken, Blitterpilze, P1. 89, Fig. 2.

PILEUS 4-8 cm. broad, convex-expanded, obtuse or umbonate,
subviscid, whitish to yellowish, streaked with innate blackish
fibrils, often gibbons or irregular. FLESH white or slightly yel-
lowish, fragile. GILLS emarvginate, white, usunally broad, subdis-
tant to close, edge entire. STEM elongated, 5-8 em. long, 1-1.5 cm.
thick, subequal or variously thickened and flexuous, solid, some-



684 THE AGARICACEAE OF MICHIGAN

times cavernous, subglabrous, even, white or tinged yellowish.
SPORES oval to subspherical, 6-7 x 4-3.5 micr., white. CYSTIDIA
none. ODOR slight; TASTE bitterish to nauseous.
Gregarious or subcaespitose. On the ground in oak and maple
woods. Ann Arbor, New Richmond. September-November.
Frequent around Ann Arbor in the late fall. Usually this species
is more slender than 7. equestre.  Its virgate pileus and white gills
distingnish it from that species. The color is quite variable; some-
times the pileus is a dull white with a few yellow staing, while the
other extreme, with the pileus almost entirely smoky-brown or
blackish on disk, is equally common. The disk of the pileus some-
times develops blackish fibrillose scales while normally it is gla-
brous. In any case there is usually some sign of the streaked con-
dition. Specimens have been found in which slight yellowish stains
appeared on the edge of the gills in the older specimens, but these
could not be referred to 7. coryphaecum
is said to have yellow-edged gills. Peck remarks that the taste
is scarcely bitter. In our plants a bitterish-nauseous taste was
nearly always present. Tricholoma intermedium Pk, is said to be
halfway between T. equestre and T. sejunctum, and is distinguish-
ed by its crowded gills. Tt should be considered as a variety, since
it is doubtless an example of the extreme variation of 7. sejunctum.

Fr. which species

719. Tricholoma portentosum TFr. (Ep1BLE)
Syst. Myec., 1821.

Ilustrations: - Hard, Mushrooms, Fig. 63, p. 87, 1908.
Michael, Fithrer f. Pilzfreunde, Vol. TI, No. 93.
Peck, N. Y. State Mus. Memn. 4, PL 45, Figs. 1-5, 1900
(var. centrale Pk.)
Cooke, 111, P1. 54.
Gillet, Champignons de France, P1. 692,
Fries, Icones, Pl. 24,
Ricken, Blitterpilze, PI. 89, Fig. 3.

“PILEUS 6-12 cm. broad, convex-expanded, subumbonate, some-
times irregular and repand, viscid, even, glabrous, generally fuli-
ginous, sometimes violet-tinged, lurid, virgate with innate black
fibrils, margin always naked and thin. FLESH white, obsoletely
lutescent, fragile. GILLS rounded behind, slightly adnexed, broad

(up to 2 em.), distant when mature, whitish at first, finally yellow-

|
!E
e
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ish, or grayish-tinged. STEM 6-8 cm. 1011.g, 1-2 c.m.. thick, sfi'{ogté

%5;11 solid. subequal, innately fibrillose-striate, w{utzfz. SPO

617\31 micr., elliptical.  ODOR none; TAS.TE mild. e oart of
Qaid to oceur in conifer woods. Perhaps in the northern pa

he State. . ‘ . o
' It has not been found with certainty in America, but is repor ted

bv some American authors. The figures of Euro.pe.an authmsll\l;l;y
c&ﬁiderably as to color of cap. Scll%‘;et}ezi‘- s(':z;yfi]llteslsri;?gtgig frozﬂ
brown: Gillet figures it pale gray with bla 7: lix B e Trom
: Michael and Fries’ Icones, the gray color 1s mixed wi
;elzltil.; lfllz’-i:;hliue. It is in the sense of. the last authﬁor ‘ilesg:s ;::i
description taken from the Icones applies. "Vl‘he spﬁwq 1]easure-
ment is Schroeter’s; the XEnglish authors give smaller .n asure
ments. According to Fries’ Icones, and ?thers (sec Lofmsd aané
Bull. d. 1. Soc. Mye. France, Vol. 26, p. 251) the lack of odor

: it from 7. sejunctum. '
ms\gzrs.egzlzr?:zl;tljk. is said] to have the sooty—brown‘c0101: on ((1;:11‘{‘
only; elsewhere it is yellow or greellisl'l-}'r'ellow. The glll‘s a17 E .fcmoand
ately broad and close, white or yellowish. The flesh is \\. i et and
the utaste is mild. Spores 7.5 x5 micr. It has not been identifie

within our territory.
720. Tricholoma terriferum Pk.
N. Y. State Rep. 41, 1888.

PILEUS 6-12 em. broad, convex-plane, irregular 0’1' \.vavy 7 é);
margin, glabrous, viscid, alutaceous, even, marjgln ?t 311 s; mgur; ed.
FLESH white, thick on disk, thin on.margm. £al L adne t,
emarginate, crowded, thin, narrow, whitish, not becommg rufes'cen
STEI:I 2.3 em. long, 1-2 em. thiek, equal or su‘bequa], sohI;l,S ﬂoci?ji
sealy at aperx, floccose-fibrillose elsewhere, white. SE?EIDIZ% 024,
subglobosge, 3 x 2 mier., white. CYSTIDIA none. ‘A;y :

x 4-5 micr., 2 to 3-spored. TASTE and ODOR not ma{Ae(.

Solitm’-j or gregarious. Frondose woods. Detroit.

harently rare.
Apg;i;ezgle}cimens had a subbygrophanous <.3haracter antddthe f;e::
was scissile. The minute spores separa-te it from rela e’ species.
More data are needed to place this species on a firm footing.

October.
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721. Tricholoma resplendens Fr. (Ep1iBLE)

Hymen. Europ., 1874.

Tllustrations: Fries, Icones, Pl. 29,
Hard, Mushrooms, Fig. 504, p. 600, 1908,
Cooke, 111, PL 55.
Gillet, Champignons de Frﬁnce, 695.

PILEUS 4-10 cm. broad, convex-plane, wviscid, glabrous; white,
shining when dry, even, margin naked and at first straight. FLESH
white, rather soft, thin on margin. GILLS narrowly adnexed,
emarginate, close, medium broad, ventricose, scarcely thickish,
white, sometimes intervenose, edge entire. STEM 4-8 cm, long, 7-15
mm. thick, subequal or tapering downward, often subbulbous at
base, solid, rarely with tubule or cavernous, glabrous, dry, even,
white. SPORES 6-7.5x 4 micr., short elliptical, smooth, white.
CYSTIDIA and sterile cells none. ODOR and TASTE mild.

Gregarious or scattered. On the ground, in conifer or frondose
woods.  September-November (earliest record August 9). Mar-
quette, Bay View, New Richmond, Detroit, Common in the vicinity
of Ann Arbor. '

The viscid pileus distinguishes this from other white Tricholomas

of this size which have g mild taste and odor. Slender forms imi-
tate Hygrophorus eberneus, but that has a glutinous or viscid stem.
Stout forms approach Hygrophorus sordidus Pk. which, however,
has more distant gills, a stouter stem and Waxy decurrent gills,
When dry, it imitates Tricholoma columbetta, but the pileus of the
latter is said to become silky-fibrillose and the margin is at first
involute and subsquamulose. The pileus is sometimes yellowish or
hyaline-spotted on the disk. The stem tends to be variously curved
toward base. The plant varieg considerably and several forms have
been found. (A) Pileus conical-ovate when young, then expanded
and subacutely umbonate; stem fibrilloge striate. Intirely white.
In woods of white pine, beech, etc., at New Richmond. (B) Stem
blue-spotted toward base, with a narrow tubule. Entirely white
elsewhere, stature smaller than type. After frosts in the late fall.
In oak, ete,, woods, at Ann Arbor. Thig would seem to eorrespond
to the bluespotted form of T. columbetta mentioned by various
authors; in our plant the pileus was distinectly viscid, and the stem
dry. They grew under the fallen leaves during November. The
spores of both these forms were typical.
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#*Gills becoming rufescent or reddish-spotted in age.
722. Tricholoma transmutans Pk. (EpiBLE)

N. Y. State Mus. Rep. 29, 1878.

Illustrations: Peck, N. Y. State Mus. Rep. 48, PL. 21, Fig. 1-5,

1896.

PILEUS 4-10 c¢m. broad, convex-expanded, obtuse, sgrfzice 1of-
pellicle bitter, brownish, reddish-brown or tawny-red, 'zjzsm , g a:
brous or nearly so. FLESH white, rufescent in age, 'tI_nn on m:;r
gin. GILLS adnexed, emarginate, narrow, close, whitish or p;l. g—
;ellowish, at length rufescent or 7'eddish-sg?otted, finally sor 11-
blackish. STEM 6-8 cm. long, 6-12 mm. thick, equal'or subegua;
dry, glabrous or subfibrillose, whitish or ruffscent, s.olzd, somegmzs
ca;'ernous above. SPORES oval-globose, 5x4 m.lcr., so.me‘ mil
nucleate. CYSTIDIA none. ODOR and TASTE of flesh distinctly

rinaceous, pellicle of cap bitter. .
fag’;:;;gilmis} scattered or subcaespitose. On the ground ]1n bflrorz
dose woods, sometimes forming mycorhiza on .the roots of the gc
oak. Ann Arbor, Jackson, Detroit, New Rlch{nond. Septem‘ lfir
October (earliest record August 9). Common in southern Michi-
gailt‘ is related to the European species 7. flavobrunneum F‘r. and
T. frumentacewm Fr. which possess a furil.laceous odor. T‘hg toArm:r
has a viscid stem at first and the flesh is usuallly yellow. sl . 1(;
T. frumentaceuwm, there seems to be some uncertamjcy. Thfa Englis
authors say the spores are elliptical, and Cooke figures it as zliln
Entoloma (Ill, Plate 470). That cannot be our pla.nt. On t e
other hand, continental authors are silent as ‘to the size oflspoiés,
although Barla mentions a variety with spherical spores. T 1}e 8 e'm
of T. transmutans is usually solid, but often jcunnelled by gr ub.s 1'n
warm weather. When growing in the open, in 'pastl.lres, ete., it 11s
usually tufted and the pileus is irregular. It is said to be excel-

lent eating.
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723. Tricholoma ustale Fr.
Syst. Mye., 1821,

Instrations Fries, Tcones, P1. 26.
Cooke, TII., PI. S8,
Michael. Fithrer t, Pilztrennde, Vol. 111, No. 115,
Ricken, Blitterpilze, 11 88, Fig. 3 (represents form B.).
Plate CXLVT of this Report.

PILEUS 110 cm., broadly convex, obtuse or subumbonate, sub-
gibbous, reddish-bay to dark chestnut, sometimes paler. viscid,
naked, cven, not virgate nor scaly, margin Persistently incurved.
FLESH white, thickish, firm, rufescent. GILLS adnate~seceding
or emarginate, moderately broad, erowded, pure white gt first then
rufescent or reddish-brown 1chen bruised, edge eroded. STEM 5-8
cm. long, 815 mm. thick, subequal or irregularly compressed, often
rooting, stufed, sometimeg Lollow, white, becoming reddish down-
wards, ﬂoccose—pmivnose, sometimes twisted. SPORES elliptical-
ovate, 6-8x 4.5 mier., white. CYSTIDIA and sterile cells none,.
ODOR none; TASTE bitter

Solitary or subcaespitose. Oy very decayed wood or leaf-debris
in conifer or frondose woods. Ann Arbor, New Richmond, Septem-
ber-October. Rare,

This is allied to the European species 7, flavobrunneum ang T.
pessundatum which are said to possess a distinet farinaceous odor,
while in 7. ystale this odor is lacking. From 7. transmutans it ig
separable by the spores and the rooting stem. Two formsﬁalready
mentioned by Fries (Icones)-—have been found in the State, (A
Large, with the base of the stem ending in a root-like brolongation
which is 2.5 ¢, long, and occurs in conifer woods {white pine),
(B) Smaller, with g narrowed, short subrooting base, growing in
frondose woods. Form (A) is illustrated by Plate CXLV I, and is
rather well represented by Cooke’s figure of 7, Ravobrunncumn (111,
Plate 58), which may be the same plant.  There was no yellow
present in our specimens.

SUBGENUS JF. CORTINELLUS. Pileus dry, not absorbing
water, nor 1’1)’g1"0phnnons; silky, fibrillose op somewhat scaly, some-
times subglabrous. Margin of pileng slightly fibrillose or floccose
with remains of an evanescent cortina, except in species of “Rigida.”

Cortinellus has been raised to the rank of an independent genus

Q ors, e. Q. I{OZe Bl]ll. (16 1:) E;() 0 nce 18
rlllth y - ( C. b . de Fla C ) iG)
b‘ some d ;. Dy ) )
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5 : 11
i 51 g 1885), and Earle, (Bu
¥ i Ize Schlesians, Vol. 1, )s .
SCtheteltr (G]le:dgll ZVOI. V., 190é). The first two authors 111011.11(151;3
iy B?:iéq whose,cor’cina is sufficiently developed to leavebatfe;gto
- S?lethe; stem. Iarle extended it as above. It seems be
ring o .

1 e ere ~di € unt of their
ecep the :pecies which b 1011g' here subordinate on 1%1(3(30 it
seep S E > ) ‘
kl : relation to the genus Tricholoma as a whole Some o
close reis 1

specie etermi eir exac osition.
P cies need further study to determine their exact P
WIing ‘ : i e 'ries.
following sections are taken in the sense of Fr
Rt =}

The

tion 1. Genuirng. Pellicle of pileus torn into {ibrillose or
Section 1. LG

floccose scales, its margin at first involute.
i aclkish
i > z nereous nor blackish.
*Gills not becoming rufescent, ciy

724. Tricholoma rutilans Fr.

Syst. Myec., 1821.

Ilustrations: Cooke, I11., P1. 89. ]
Gillet, Champignons de France, No. 693. -
Michael, Fiihrer f. Pilzfreunde,. Vol. I, No. 54.
Ricken, Blitterpilze, P1. 91, Fig. 1.

- 'oad, campanulate-expanded, dry, at ﬁl"St

CO\IjeIrI;(]{] r{iﬂ‘—fi Cp@]z;‘plbilsg-r(;d tomlgntum, s$00M tonchztolse-sczfjii;vzzl:

dark reddish scales on the yellowish tm;rfzz;?c]?enéaltﬁi énroznded_
involute. FLIESH yellow, moderately thick. -

Iaigiiz‘tﬂ; emarginate, crowded, rather narrow, yell(;(@)un or gzicjzg

yellow, thickish, edge flocculose. STEM '5-10 c:;m ang(f,l, Withoué

equal, stuffed then hollow, yellow or yellowish ;u DA o

or variegated with minute reddish tomentose sca es', etem..le i

oblong, 6-7x 3-4 micr., white. CYSTIPIA none; srowed il on

edge of gills numerous, large, clavz.lte-lnﬂated,O]r;%‘R e

base, 65-100 micr. long, 15-20 micr. thick above.

mléi.litary or caespitose on decaying wood of pine, balsam and

hemlock, Isle Royale, Bay View, Houghton, New Richmond. July-

. Infrequent. ' . L
Oc;_‘cl)lli)sris OI;e 31? the few species of Tricholoma inhabiting wood

I‘ als ro “Ie ()‘ hel l]'[ChOlOmaS in ha‘ g e deVe
1 0 de aI’tS f m m W 1]. 0 |
Sterlle CellS on the edge Of the gllls, a m()dlﬁcatloll Wthh.

87
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causes the fine floccosity and is sometimes abnormally de-
veloped. The fine tomentum of the pileus is seen under
the microscope to be composed of long, intertwined fibrils
filled with reddish-yellow substance. This covering of pileus
and stem in well-developed specimens is quite marked and repre-
sents a sort of universal veil. This species must not be confused
with Clitocybe decora Fr., in which the gills do not become emargi-
nate, and the scales are blackish-brown and fibrillose.

Var. variegatus (T. variegatus Fr.). Differs in smaller size, gills
white or whitish, scarcely tinged yellowish, and without sterile
cells. Flesh white or vellowish-white. New Richmond. Infre-
quent. In both the color varies somewhat, and the reddish scales
are sometimes practically lacking on the stem.

725. Tricholoma venenata Atk. (PorsoNous)

Botanical Gazette, Vol. 46, 1908.

“PILEUS 4-7 em. broad, convex-expanded, subumbonate, center
fleshy, moist, not viscid, pale buff to clay-color, minutely scaly with
fibrous scales, with a subtomentose area over the center, the scales
possessing the darker color, under the lens some of them appear
nearly black. FLESH white with a dull clay-colored tinge and
stain. GILLS adnexed, broadly sin'uate, subdistant, whitish, thin,
dull clay color where bruised. STEM subbulbous, with a bulb like
that of Lepiota lenticularis (see L. fisheri), ﬁbrous-—striéte, solid,
sordid white, becoming dull-clay color in age or when handled.
SPORES oval to broadly elliptical, smooth, 5-7x 3.5-5 micr., white:
CYSTIDIA none. ODOR and TASTE mild.”

Gregarious. On the ground in frondose woods. Rochester, Oak-
land County. September.

This poisonous Tricholoma caused severe illness of a family at
Rochester, Michigan, who were advised that it was harmless
because of its mild taste and odor. The species was not
known to the persons to whom it was referred but it
was thought to be a Tricholoma and hence, since mushroom
amateurs usually think that the species of that genus when
mild are perfectly safe, they felt safe in its use. It is only another
case in favor of the argument that it is necessary to know mush-
rooms by their specific distinetions, and to use only those whose
identity is known to the user. Better learn a few species well than
take chances. The description is adapted from that of Atkinson,
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and was made from some of the specimens growing in the same

place as those which caused the sickness. It does not have very

striking characteristics, but can be distinguished by the 'tendenc”\;
of the plant to assume an ochraceous or dull clay color in age ‘01
when bruised. Specimens which were doubtless the same species
were collected at Ann Arbor, September, 1907, and August, 1909,
and were at first thought to be 7. nobilis; the spores, howeve.r, were
found to be elliptical and the plants could not be placed until after
the publication of Atkinson’s species. The spores of our pl.ants
were up to 8.5 micr. long, the gills rather broad, and the pileus
covered with delicate ochraceous, fibrillose scales except toward
the margin which was silky-fibrillose to silky-tomentose. There
was no odor at first, but a slight, disagreeable odor developed.
The species seems closely related to the following, and %pparenﬂy
imitates it in its general appearance. Hence both species should

be let alone.

726. Tricholoma nobile Pk. (SUSPECTED)

N. Y. State Mus. Rep. 42, 1889.
IHustration: Plate CXLVII of this Report.

PILEUS 5-10 cm. broad, convex-expanded, subplane, obtuse, dry,
whitish, doited by minute, drop-like gmyish-ochmoeo'us scales, at
least on disk, even, margin irregularly-wavy at maturity. FLESH
pure white, thick on disk, brittle, thin on margin. GILLS truncate-
adnate, varying emarginate-adnexed to spuriously decurrent, broad,
close to subdistant, white becoming dingy yellowish in age, edge
entire. STEM 4-7 cm. long, 816 mm. thick, stout, equal, some.trimes
slightly tapering downward, solid, subglabrous, inr.lately ﬁbrlll.ose-
striate, white becoming dingy in age. SPORES minute, sp.herlcal,
smooth, subnuecleate, 5-6 micr., white. CYSTIDIA and sterile cells
none. BASIDIA 35 x 5-6 micr. ODOR slight or lacking; TASTE
at first slight, slowly unpleasant or burning.

Gregarious. On the ground, on a lawn which was recently a
grove. Ann Arbor. October. Infrequent. .

This species has superficial resemblances to 7. albumf both in
stature and color, but differs in its slightly scaly cap and in sporeg
In moist weather the pileus appears watery-stained and this indi-
cates an affinity to the section Guttata, but the presence.z f)f scales
on the pileus and its rather dry flesh point to the p’0s1t10n here



	Publication 26. Biological Series 5. THE AGARICACEAE OF MICHIGAN (Cont'd)
	TABLE OF CONTENTS (Cont'd)
	The Classification of Agarics (Cont'd)
	Key to the Genera of Agaricaceae of Michigan (Cont'd)
	Agariceae (Cont'd)
	Leptonis Fr. (Cont'd)
	Key to the species.

	Leptonia placida Fr.
	lampropoda Fr.
	rosea Longyear
	seticeps Atk.
	formosa Fr.
	serrulata Fr.
	euchroa Fr.
	asprella Fr.

	Nolanea Fr.
	Key to the species

	Nolanea dysthales (Pk.) At.
	pascua Fr.
	versatilis Fr.
	babingtonii Berk.
	mammosa Fr.
	papillata Bres.
	conica Pk.
	fuscognisella Pk.
	caelestina var. violacea Kauff.

	Eccilia Fr.
	Key to the species.

	Eccilia atrides Fr.
	griseo-rubella Fr.
	pirinoides sp. nov.
	pentagonospora Atk. var.
	mordax Atk.

	Claudopus Smith
	Key to the species.

	Claudopus nidulans Fr.
	depluens Fr.
	byssisedus Fr.

	Amanita Fr.
	Key to the species.

	Amanita caesarea Fr.
	phalloides Fr.
	verna Fr.
	bisporiger Atk.
	virosa Fr.
	porphyria Fr.
	peckiana Kauff.
	spreta Pk.
	tomentella Kromb.
	recutita Fr. var.
	mappa Fr.
	muscaria Fr.
	frostiana Pk.
	cothurnata Atk.
	chrysoblema Atk. sp. nov.
	solitaria Fr.
	chlorinosma Pk.
	russuloides Pk.
	rubescens Fr.
	flavorubescens Atk.
	flavoconia Atk.
	spissa Fr.

	Amanitopsis Roze.
	Key to the species.

	Amanitopsis volvata Pk.
	vaginata Fr.
	strangulata Fr.

	Lepiota Fr.
	Key to the species.

	Lepiota illinita Fr.
	glioderma Fr.
	fischeri sp. nov.
	delicata Fr. var.
	clypeolaria Fr.
	felina Fr.
	acutaesquamosa Fr.
	friesii Lasch.
	asperula Atk.
	acerina Pk.
	granosa Morg.
	rugoso-reticulata Lorin.
	adnatifolia Pk.
	granulosa Fr.
	pulveracea Pk.
	pusillomycee Pk.
	cepaistipes Fr.
	rubrotincta Pk.
	cristata Fr.
	alluviinus Pk.
	miamensis Morg.
	cristatatellus Pk.
	procera Fr.
	morgani Pk.
	americana Pk.
	naucina Fr.

	Armillaria Fr.
	Key to the species.

	Armillaria caligata Vitt.-Bres.
	aurantia Fr.
	focalis Fr. var.
	mellea Fr.
	dryinus Fr.-Pat.
	corticatus Fr.-Pat.

	Pleurotus Fr.
	Key to the species.

	Pleurotus ulmarius Fr.
	elongatipes Pk.
	sulphuroides Pk.
	subpalmatus Fr.
	ostreatus Fr.
	subareolatus Pk. var.
	sapidus Kalch.
	lignatillis Fr.
	circinatus Fr.
	fimbriatus Fr. var. regularis, var. nov.
	serotinus Fr.
	petaloides Fr.
	spathulatus (Fr.) Pk.
	candidissimus B. & C.
	porrigens Fr.
	septicus Fr.
	albolanatus Pk. sp. nov.
	mastrucatus Fr.
	atrocaeruleus Fr. var. griseus Pk.
	applicatus Fr.
	atropellitus Pk.

	Tricholoma Fr.
	Key to the species.

	Tricholoma equestre Fr.
	sejunctum Fr.
	portentosum Fr.
	terriferum Pk.
	resplendens Fr.
	transmutans Pk.
	ustale Fr.
	rutilans Fr.
	venenata Atk.
	nobile Pk.









