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868. Mycena acicula Fr,
Epicrisis, 1836.

IMlustrations : Fries, Icones, Pl 85, Fig. 3.
Cooke, 111., P1. 190.
Patouillard, Tab. Analyt., No. 108.
Atkinson, Mushrooms, Fig. 98, p. 98, 1900.

y ;:){EI];TSL §12»4.mm. br}(?ad, campanulate-convex, sometimes papillate,
Al '8 auc?us, striatulate on margin, vermillion reddish-orange
o‘) yellowish with red center. FLESIT very thin l’nembranaceo !
(r.ILLS adnexed, ascending, ventricose, rather brojad subdistant uts
distant, yellow, vellowish, creamy white, or white ,edge minutelo
crenulate. STEM 25 em. long, filiform, equal, t(;ughish hollovvy
glabrous or minutely pulverulent at first, pellﬂucid—yello’wish :
yell.ow, more or less rooting. SPORES 7-9x 2.5.4 micr., nawozj
fotgggw;otzﬂe'nawowly subovaete, smooth, white. CYSTIDTA nonef
Gregamous or scattered. On rotten wood, or among leaves and
grass, in woods, meadows, thickets, ete. Ann Arbor zi)etroit t
May-z‘Iune and September-October. Frequent. 7 o
ThlS 1s a pretty little Mycena and one of the earliest to appe:
It is 1'10t by any means limited to the woods or to growing onpp ag
or twigs as most authors remark, but may be found amonc raWOO
the groun.d in low, moist meadows in spring. The sporesgagre o '?cn
characteristic and help not a little in its positive identificati . ]?
suspecjc, in faet, that it has been reported as M. adonis Frlonil
occurring on the ground in grassy places, but no spore m. cure
ments of that species seem to have been printed. On decay sas‘ure-
ltzleh Ztsel? is foqtiug and hairy along the root, whereas oh tﬂéeﬁrzvszg
, ew ‘hairs and is scarcely at all rooting.  Other ;ﬁn
11;13 1?3;1:.5 x;}ths tl;;za(;l;greddc?})s‘have been described by Tries frl(:::
: : s cvipuiars and M. juncicola have non-rooting stems in-
serted on stipules of fallen leaves: teri h ) lose
stem attached to roots and 1((:;:72: }oglf‘ef‘?riz,”eg:cnus s buibitlose

Omphalia Tr.
(From the Greek, omphalos, an umbilicus.)

S ) N
. White-spored. .Stem cartilaginous, slender, usnally hollow or
oosely stuffed, widened above with the pileas in tyl’umpet-form
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Gills decurrent, or adnate-decurrent. DPileus more or less mem-

branaccous, its margin at first either incurved or straight-appressed.

Epiphytal, lignicolous or terrestrial; putrescent plants, with few
exceptions small or minute. Very closely related to Collybia when
the margin of the pileus is at first incurved; and to Mycena when it
is straight; differing from these by the decurrent gills. Toughish,
reviving species ave referred to Marasmius. They differ from
Clitocybe by the cartilaginous character of the stem.

The PILEUS varies conieal, hemispherical, convex or campanu-
late, often quite expanded in the Collybiariae, and usually marked
by a distinct nmbilicus whicl: becomes widened in some species to
infundibuliform; some species show the umbilicate character only
in occasional specimens, e. g., O. grecillima, while the other speci-
mens are obtuse or somewhat papillate. Its color is often pure
white; it may be gray, fuscous, brown, yellow, orange or reddish.
It is generally hygrophanous and then striate when moist. The
surface is usually glabrous or with a very minute pubescence
which is rarely glandular. The GILLS are decurrent, some-
times not strongly so, most often running far down as the
cap expands. Their width and spacing are used to separate
the species into subdivisions, although this is not always
sharply marked. Peck in his monograph of the New York
species (Rep. 45, 1892) states that in his opinion this grouping
is unsatisfactory, but as no better is offered, it is adhered to in this
paper. CYSTIDIA are lacking in most species, and when present
are rather few and inconspicuous. The STEM is usually slender
to filiform, and when dry its cartilaginous cortex is like that of
Mycena. The surface is glabrous, horny and shining, or varying
to pruinose or hairy at base. The SPORES are smooth. As in
Mycena the immature spores are loosened in a microseopic mount;
go the same precaution must be observed as when studying the spores
of Mycena in order that one may get the correct measurements of the

. mature spores. Very few Omphalias have a distingnishing ODOR,

and none of the following are nitrous or fragrant. Their EDIBIL-
ITY is of no interest because of their thin texture and small size;
none are known to bhe poisonous, but probably few have been tfested.

They are found from early spring to late autumn, during wet
weather and in low or damp, shaded places. With the exception
of O. campanelle and O. fibula, they occur sporadically, few of
them are found in quantities, many are but rarely found. A -rather
large number of species are described, Peck has named about twenty-

five.
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Key to the Species

(a) Plant wholly white.
(b) Gills broad.

(c) Stem tubular; plant snow-white., 879 il
' ; X . 0. gracillima Fr
(ce) Stem solid; plant soon din i i :
A ; gy-white. 878. 0.
(bb) Gl@ls rather narrow. 78 0. atbidula P
(e) Gills crowded; plant pure white. 869. 0. scyphoides Fr.

(ce) Gills moderately close: plant dull i i
For o ;D ull white. 870. 0. scyphi-

(aa) Ple.mt not wholly white,
(b) Pileus viscid.
(c) Gills lilace; pileus greenish-yellowish. 872. 0. lilacifoli
L 5 . . . llacifolia Pk.
(ce) Gills whitish; pileus pale grayish-bro
gty Y wn. (See 834. Mycena
(bb) Pileus not viscid.
(¢) Pileus yellowish, orange or reddish.
(d) St(?m date-brown, horny; on coniferous W00
_ veiny. 883. 0. campanella Fr.
(dda) Stgm not date-brown and horny.
(e) G111§ white or cream-colored; on mosses.
Efff)) 1;)1_119us 130;320 mm. broad; convex. 882. O. fivuloides Pk
lleus 3-8 mm. broad, cucullate. 880. 0. ’
(ee)  Gills not white, Fouta .
(f) Pileus brick-red to reddish-brown 873. O i
L i . . . pyxidata Fr,
(ff) Pileus olivaceous-yellowish; stem dusky yellowish. 871
0. olivaria Pk. )
(C(z)d) Pllielus with grayish, fuscous or brown shades.
ileus 3-7 mm. broad, whitish except the fuscous-
center. 881. 0. schwartzii Fr. usbrown
(d((i)) Pileus usually larger.
e Gills broad, crowded; pileus and stem dark, umber-f
ad, 5 8 -fuse
to blackish. 884. 0. umbratilis Fr. ous
(ee) @Gills rather narrow.
(f) Pileus dotted with scurfy-blackish points: on sph
877. 0. gerardiana Pk. P ’ phasnum.
(ff) Not with blackish points.
(g) On _decaying wood, logs, stumps, ete.
(h) Pileus rugose, brown; flesh emitting watery juice
(1) WPhien cut. 874. 0. rugosodisca Pk.
ileus even, ashy to smoky, non-hygroph
(ee) 875.  O. epichysium Fr. ’ yerophanous.
gg) On the ground, pileus hygrophanous, substriate: gil
subdistant. 876. O. onisca Fr.  glls

d; gills very

Section 1. Collybiariae. Margin of pileus at first iﬁcurved.
*Gills narrow; crowded, close or subdistant.

869. Omphalia scyphoides Fr.
Syst. Mye., 1821.
Ilustrations : Fries, Icones, 1. 75, Fig. 2

Patouillard, Tab. Analyt., No. 419.

“PILEUS 4-8 mm. broad, umbilicate then infundibuliform, often
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irregular, puie wwhite, even, silky. IFLESH submembranaceous.
GILLS decurrent, narrow, crowded, white. STIM 816 mm. long,
short, stuffed, subvillose, white. SPORES 6x2 mier. (Sacc,
Massee) ; 6 x 4-5 micr. (Pk.)

“Gregarious, in mossy, grassy places on the ground. (Dead
leaves in woods—Longyear.)

“Variable, often flexuous and eccentric, commonly small, not
hygrophanous, yellowish on drying, stem woolly at least at base,
pileus sometimes often an inch broad.”

Reported by Longyear. Greenville. July. Rare.

870. Omphalia scyphiformis Fr.

Tpicrisis, 1836.

THustration: Fries, Icones, Pl. 75, Fig. 3.

PILEUS 5-9 mm. broad, convex, then umbilicate or infundibuli-
form, glabrous, sometimes silky, dull white, margin obsoletely
striatulate. FLIESH membranaceous. GILLS decurrent, thin, nar-
rowly triangular, whitish, close, moderately broad in middle, atten-
uate at ends, edge entire, trama of interwoven hyphae. STEM 1.5-
2.5 c¢m. long, equal, even, somewhat hollow, whitish, glabrous or
loosely pubescent by flexuous longish hairs, base attached to moss
by radiating hairs. SPORES 6-7 x 3.5-4 micr., ovate or pip-shaped,
pointed at one end, smooth, white. CYSTIDIA none. ODOR none.

Gregarious on mosses or on moist earth. Ann Arbor. Awugust.
Rare. /

This species is closely related to O. scyphoides. 1t differs in the
dull white (albidus) color of the whole plant, whereas M. scyphoides
is said to be pure white (candidus); the gills are not as narrow
and crowded as in that species, and probably the spores differ.
Our plants approached M. scyphoides in the pubescence toward
the base of the stem, which Fries says is glabrous. On moss the
silky-webby mycelinum sometimes spreads some distance.

871. Omphalia olivaria Pk.
N. Y. State Mus. Rep. 25, 1873.

PILEUS 6-15 mm. broad, convex, subclavate, with decurved mar-
gin, deeply umbilicate; glabrous, pale yellowish to olive-green, even
or obscurely striatulate. FLESH thin. GILLS long decurrent,
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subdistant, rather narrow, yellow when fresh, edge entire. STEM
2-2.5 cm. long. 1 mm. thick, tough, equal, even, tubular, dusky yel-
lowish, minutely pubescent, glabrescent. SPORES 6-Tx5 micr.,
subglobose or broadly elliptical, smooth, white.

On decayed logs. Ann Arbor. September. Rare.

The plant revives somewhat after being moistened. The pubes-
cence of the stem is white after the escape of the moisture. The
trama of the gills is composed of interwoven, narrow hyphae,
guite compactly arranged. 0. lutecle Pk. differs in having a
brown and solid stem. 0. subclavate Pk. has vellow gills, but the
pileus is gravish-lrown and stem white.

872. Omphalia lilacifolia Pk.

N. Y. State Mus. Rep. 24, 1872 (as 0. lilacina).
N. Y. State Mus. Rep. 29, 1878,

Ilustrations: Peck, N. Y. State Mus. Rep. 24, P1. 1, Fig. 10-13.

“PILEUS 1-2 em. broad, convex, deeply umbilicate, glabrous,
tiscid, hygrophanous, dingy yellow with greenish tinge and striatu-
fate when moist, bright sulpbur-yellow when dry. GILLS decur-
rent, arcuate, close, narrow, pale lilge. STEM 1-2.5 cm. long, 1-2
mm. thick, equal, glabrous, hollow, wviscid, yellowish, with « pale
lilac-colored myceliwm at the base. SPORES subelliptical, 56x3
micr.”

Scattered or solitary, rarvely subcaespitose, on decaying trunks
of hemlock, in the coniferous regions of the State. Munising,
Houghton, Huron Mountains, Bay View, New Richmond. July-
September. Iufrequent.

The colors and viscidity make this an easily recognized species.
0. lilacine was described from Lapland, and anteceded Peck’s first
name; it is said to be violaceous except for the yellow gills; its cap
is not viseid.

873. Omphalia pyxidata Fr.

Syst, Mye., 1821,

Hlustrations: Cooke, I11., PL 194,
Patouillard, Tab. Analyt., No. 636.

“PILEUS 1-2 em. broad, convex, umbilicate to infundibuliform,

|
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glabrous, hygrophanous, brick red or reddish-brown and radiate-
striate when moist, paler and silky when dry. FLESH membrana-
ceous. GILLS decurrent, narrow, subdistant, tinged with flesh
color then gilvus. STEM 2.3 em. long, 2 mm. thick, equal, tough,
glabrous, even, stuffed or hollow, pallid rufescent. SPORES ovoid,
smooth, white, 6-8x 3 micr. (Patouillard.)

“On the ground, roadsides, ete.” Ifast Lansing, on the campus.
Reported by Longvear.

Evidently rave. Peck says he found it but once. Not much re-
liance can be placed on the spore-measurements given; Stevenson
quotes three differeut sizes, one of which is followed by Saccardo.
The pileus is said by Fries to fade strongly, even to become whitish.
Some think that O. mnuralis Fr. and 0. hepatica Fr. are to be con-
sidered as varieties of O. pyzidata. (See Barbier, Bull. 1, Soc. Myec.
de France, Vol. XX, p. 105, 1904.)

874. Omphalia rugosodisca Pk.
N. Y. State Mus. Rep. 26, 1874.

PILEUS 1-2.5 cm. broad, broadly convex or mnearly plane, de-
pressed or umbilicate, sometimes obtuse or slightly umbonate,
rugose, hygrophanous, watery cinnamon-brown and striatulate
(moist), paler when dry. FLESH thin. GILLS short-decurrent,.
narrow, close, whitish., STEM 2-3 cm. long, 1-2 mm. thick, gla-
brous, hollow, cartilaginous, concolor, paler at apex. SPORES.
elliptical, 6-7x4-5 micr., smooth, white.

On decaying prostrate trunks of hemlock. Bay View. July.

Known by the rugose cap, the brown color and the fact that every
part of the plant emits a watery juice when cut or bruised. Tt
seems to be limited to decaying wood of coniferous trees. Peck
referred this species to Collybia in the 31st New York Museum Re-
port, but later returned it to Omphalia. Saceardo placed it in the.
genus Mycena without giving any reason for doing so. At times.
the odor is said to be slightly of radish. :

103
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875. Omphalia epichysium Fr.
Syst. Mye., 1821,

IHustrations Atkinson, Fig. 101, p. 161. 19006,
Plate CLXXT of this Report.

PILEUS 14 em. broad, convex then expanded and umbilicate
or umbilicate-infundibuliform, margin arcuate with decurved edge
striatulate and dark cinereous to smoky-brown (moist), even siliyj
and light gray to whitish (dry). FLESH thin, soft. (;ILLS
acuminate-subdecurrent, ascending-arcuate, narrow, eclose, thin
whitish-cinereous, edge entire. STEM 1.5-3 cm. long, 13 mmi thick7
equal, glabrous, almost solid or subfistulose, mnol«tjcineremts conf
color within. SPORES 7.5x4 micr., pip-shaped, smooth \}Vhite
OYSTIDIA none. ’ 7 .

On decaying logs or remains of decayed wood in frondose or
mixed woods. Throughout the State. Ann Arbor, New Richmond
Marquette and Houghton. J uly-September. Infrequent. ’

The pileus is often fibrillose-floccose on the umbilicate center.,
The plants are rather soft and watery and the stem soon shrivels,
0. onisca Fr. differs in the hygrophanous pileus which is entirely
glabrous, the smaller size and large spores; the gills are somewhat
different in shape and spacing.

-

876. Omphalia onisca Fr.
Syst. Mye., 1821.

Hlustrations: Fries, lcones, P1. 75, Fig. 3.
Cooke, T11., P1. 209,

PILEUS 515 mm. broad, convex, soon plane and cyathiform-
umbilicate, glabrous, flaccid, hygrophanous, smoky-fuscous or ashy-
brown and striate on margin (moist), pale cinereous and hoary
(dry), the umbilicus darker. FLESH thin, concolor when moist
pale grayish-white when dry. GILLS short, decurrent, broadish,
in middle, subdistant, thickish, cinereous-fuscous, sometimes forked
/edge‘ entire. STEM short, 1-1.5 ¢m. long, .5-1 mm. thick, slender:
equal, toughish, firm, solid, concolor, glabrous, becoming pale
within. SPORES 9-11x5 micr., distinetly ovate, apiculus eurved
smooth, white. CYSTIDIA and sterile cells none, BASIDIA7
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clavate, 30-35x4-5 micr.,, 4-spored, sterigmata slender, 6-7 micr.
long. ODOR and TASTIS none.

Scattered or gregarious on the ground, in fow. wet places in
woods. Ann Arbor. May aund September. Rare.

Differs from 0. epichysium by its habitat on the ground, its
glabrous, hygrophanous pileus and by its gills and spores. The
hymenium occasionally has sterile basidia intermixed, bearing only
a single long abortive sterigma. Authors disagree as to the size
of the spores. Britzelmayr gives them as 12x7-8 micr. and
Massee as 6 x5 micr. It differs from O. umbratilis in the rather
distant gills and larger spores.

877. Omphalia gerardiana Pk.
N. Y. State Mus. Rep. 26, 1874 (as Clitocybe).

PILEUS 10-20 mm. broad, nearly plane or soon infundibuliform,
hygrobhanous, fragile, grayish-brown to brownish-ashy and striatu-
late (moist), paler when dry, the surface is dotted by scurf-like
scattered points which become blackish. FLESH thin, concolor.
GILLS decurrent, narrow, subdistant, whitish then tinged with
ashy or ohscure yellowish, sometimes forked. STEM 3-5 cm. long,
1-2 mm. thick, cartilaginous, eqilal, even, hollow by a narrow tubule,
glabrous or pruinose-villose toward Dase, at length darker than
pilens. SPORES 7-11 x3.5-4 micr.,, variable in size, maturing
slowly, oblong-ovate, narrow, smooth, white. CYSTIDIA mnone.
ODOR none. )

On sphagnum in cedar and tamarack swamps. Ann Arbor,
Houghton. May, July. Local.

Differs from 0. sphagnophila Berk., in color and spores, according
to the description. Cooke (I1l., Pl. 289) gives figures which are very

. like our plants. O. sphagnophila is said to have a dingy pale ochre-

colored pileus and gills, is tough, and has smaller spores. Peck
vacillates in deciding whether this is an Omphalia or Clitocybe; it
was originally described as a Clitocybe, then in the 45th Report it
was placed among the Omphalias, finally in the list of species
deseribed by Peck (N. Y. State Mus. Bull. 131), it was referred
back to Clitocybe. My collections indicate that it has mostly a
distinetly cartilaginous stem, hence it is placed here. The color
varies considerably during its development; in old specimens the
whole plant becomes dingy dark brown. The scurfy points on the
cap are somewhat as in that of Clitocybe ectypoides Pk.
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**Gills broad, distant.

878. Omphalia albidula Pk.

N. Y. State Mus. Rep. 49, 1896.

PILETS 3-8 mm. broad, conver-hemispherical, at times papillate,

with or without an umbilicus, glabrous, striatulate, at first pure

white, then dingy. FLESH membranaceous. GILLS decurrent,
distant, broad, white, then dingy. STEM very slender, 1-4 cm.
long, .5 mm. thick, toughish, glabrous above, white, “solid,” attached
below to leaves, ete., by a very strigose base. SPORES 8-10 x 24
micr., elongated-oblong, on slender sterigmata, 4-5 micr. long,
smooth, white.

On leaves and bark in frondose or mixed woods. Bav View.
July. Rare.

Related to 0. stelluta Fr. which differs mainly in its fragile stem,
diaphanous pileus and different spores. 0. papillate Pk. seems to
be very similar, but with a conic or campanulate cap, few gills and
different spores; it is said to be pure white.

Section II.  Mycenariae. Margin of pileus at first straight,
appressed to stem.

879. Omphalia gracillima Fr.
Epicrisis, 1836.

Illustrations:  TFries, Icones, P1. 75, Fig. 5.
Cooke, I11., P1. 252.
_Gillet, Champignons de France, No. 502.
Plate CLXXT of this Report.

PILEUS 3-10 mm. broad, at first campanulate, becoming hemi-
spherical, sometimes papillate, sometimes depressed, snowy-white,
pellucid-striate, soon sulcate, glabrous, subflocculose when dry,
“fragile. FLESH membranaceous. GILLS decurrent, triangular,
broad, subdistant to distant, thin, pure white, edge fimbriate.
STEM filiform, 2-5 em. long, .5 mm. thick, equal, tubular, minutely
subpruinose, white like pileus, toughish, flaceid, attached by floc-
cose base or almost inserted. SPORES 6-8x 34 micr., oval-lance-
olate, apiculate, smooth, white. CYSTIDIA and sterile cells none.
BASIDIA 24 x 6 micr, 4-spored.
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Gregarious among and on fallen ieaves and grass in frondose
woods. Ann Arbor, Marquette. Spring and autumn. Infrequent.

A very pretty little plant as its snowy-white color shows against
a background of leaves or grass in open woods. The sulcate char-
acter of the margin of the cap appears as the plant loses mois-
ture; sometimes a slight papilla is present. The gills are quite
distant at times, with shorter gills alternating. Under the micro-
scope the stem is seen to be covered with very short hair-like cells
which under a hand-lens appear only as a slight pruinosity. The
trama of the gills consists of interwoven hyphae. Our plants were
not attached by floccose hairs as shown in Cooke's figures, but

were almost free of them.
880. Omphalia fibula Fr.
Syst. Mye., 1821 (e. syn.).

Illustrations: Cooke, I1l., Pl. 274.
Gillet, Champignons de France, No. 500.
Patouillard, Tab. Analyt., No. 110.
Hard, Mushrooms, Fig. 99, p. 134, 1908.

PILEUS 3-8 mm. broad, subhemispherical or cucullate, often
not expanded, subumbilicate, obscurely striatulate, nonhygrophan-
ous, pallid ochraceous-orange, fading, even when dry, minutely
pubescent under lens. TFLESH thin, pallid. GILLS arcuate-de-
current, narrow, close (or subdistant after expansion of pileus),
rarely forked, subpruinose, whitish or creamy-yellowish, edge en-
tire. STEM 2-5 em. long, scarcely 1 mm. thick, equal, flexuous, at .
length subtubular, toughish, whitish or with tinge of yellowish or
straw color, scarcely pubescent under a lens, cartilaginous when
dry. SPORES elongated oblong, 4-6x2 micr.,, smooth, white.
CYSTIDIA scattered on sides and edge of gills, narrowly fusiform-
acuminate, sometimes capitate, 3-4.5x7-9 micr. ODOR and
TASTE none.

On mosses, in low woods or moist places. Throughout the State.
May-October. Common.

This is our commonest Omphalia, although often only several
specimens are found in one place. Its cap is at the very first al-
most cylindrical, then the margin turns out like the brim of a hat,
50 that it has much the shape of a man’s “high silk hat;” hence it is
said to be cucullate. Under the microscope the stem and cap are
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found covered with hyaline hairs, 50-60 micr. long. The gills are
narrow and deeply decurrent, running up the inside of the uiex-
panded cap and down below it on the stem. The cap often becomes
top-shaped instead of cucullate, Stevenson (British Fungi) and
Massee (Fungus Flora) say the gills are broad, a statement which
is clearly an error.

881. Omphalia schwartzii Fr.

Epicrisis, 1836 (as var. of 0. fibula).

IHastrations : Patouillard, Tab. Analyt., No. 420.
Gillet, Champignons de TFrance, No. 504.

PILEUS 4-7 mm. broad, rather firm, soon campanulate, obtuse
or at first umbonate, at length slightly umbilicate, even or striatu-
late, subpruinose, whitish with a slight fuscous tinge, disk fuscous-
brownish. FLESH thin, pale fuscous. GILLS adnate-decurrent
to strongly decurrent, arcuate, moderately broad, subdistant, whit-
ish. STEM 23 em. long, filiform, hollow, equal, pallid below,
tinged violaceous above, pruinose, even. SPORES oblong-elliptical,
5-6 x 2.5-3 micr., smooth, white. CYSTIDIA on sides and edge of
gills, scattered, subventricose, subcapitate at apex, some cylindri-
cal above, 40-45 x 9-12 micer.

Gregarious on moss (Mnium, etc.) in hemlock woods. New Rich-
mond. June. Infrequent.

0. schwartesii is constantly distinet from O. fibula to which Fries
joined it as a variety. Peck (45th Rep. N. Y. State Mus.) considered
it an independent species. Patouillard (Tab. Analyt.) had already
pointed out that it was distinct from Bulliard’s 0. fibula, giving
figures of spores and cystidia as evidence. It seems to be limited
to regions of comiferous forests.

882. Omphalia fibuloides Pk.
N. Y. State Mus. Rep. 24, 1872, ’

“PILEUS 1-2 ¢m. broad, convex, deeply umbilicate, glabrous,
hygrophanous, duiz orange and striatulate when moist, paler when
dry. FLESH thin. GILLS strongly decurrent, arcuate, rather
close, white, the unterspaces venose. STEM 35 em. long, scarcely
2 mm. thick, equal, glabrous, hollow, colored nearly like the pileus.
SPORES elliptical, 7.5x 5 micr.”
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On moss. Jackson County. June. . ' .
Reported by Longyear. It is unknowp to‘ me: It is Sﬂl(} ‘FO oclcl I‘
on burned. mossy ground like O. fibule, “which it res‘emble.s in color,
but from which it may easily be distinguished by its 1111uch11argiz
size, more robust habit and venose interspaces; the spores also are

larger than in that species.”
883, Omphalia campanella Fr.
Syst. Myec., 1821,

Tllustrations: Cooke, I11., Pl 273. ] -

Michael, Fithrer f. Pilzfreunde, Vol. ITI, No. 67 (as O. fra
gilis). a1

Hard, Mushrooms, P1. 17, p. . .

V\fhit(;, Conn. State Geol. & Nat. Hist. Surv,, Bull. 3, PL
16, p. 36. .

Murrill, Mycologia, Vol. 4, P1. 8, Fig. 10.

Plate CLXXII of this Report.

PILEUS 822 mm. broad, convex-campanulate, expanded, ;&mbmr-.
cate, glabrous, striatulate to the unmbilicus, dull orm}?{i@—Eg/g% mé)h;;
tinged reddish, watery when moist, paler when dry. 4 o ri
membranaceous, yellow. GILLS adnate-decurr.ent to deeply e;)(:;'s-
rent, arcuate, thick, very veiny, narrow, tapering to front, iu zin
tant to distant, pruinose. STEM 14 cm. long, 1 mm. ortes.s =
thickness, horny-cartilaginous, minutely tu?b.ular, curved or ls ralgithi
even, dark rufous-bay to daté-brown, yellowish a.bove, c?nco 0;‘ :vose
in, glabrous above, pruinose elsewhere and with ful@ou87§ T ?5)735
hairs at the slightly thickened base. SPORES oblong, 6- ..dx .Mf
micr., smooth, white. CYSTIDIA Widel).7 scz}ttered on1 si esl fc)e
gills, more ahundant on the edge, subcylindrical or sgb' anceo .ar
with obtuse apex. 50-55 micr. long. BASIDIA 36-32x4-5 nn.c .
ODOR mild. In dense and spreading clusters on hemlocliatld p%ne
logs, stumps, ete.: also on tamarack 19gs, stumps ?1‘ their 1ema1121s
in the southern part of the State; sometimes on d.ebms on the grolun. .

Throughout the State; collected from ]?etrmt to I'sle I?\oya? e611)1
Lake Superior. June-November, (E_arhest collection May 6.

‘ <oniferous wood.
Ooﬁllgoge;)ll-lo;pllalia is a striking and easily recqgnized plant be-
cause of its habit of forming extensive clusters, by its colors, and by

its horny stem and veined gills. In the non-coniferous regions it
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appears on tamarack and perhaps always on remains of wood of
coniferous origin. Here it shows a marked variation from the
typical plant as it appears on pine and hemlock; the gills are dis-
tant, always pruinose, and the stem is also pruinose and often solid.
The typical stem of the plant from coniferous regions is usually
attenuated below, but in the plant of the non-coniferous regions thue
stem is equal. The plants of non-coniferous regions are larger and
the surface of the cap somewhat rivulose. Hard has illustrated a
species (Mushrooms, Figure 98, p. 123, 1900) which he refers to 0.
caespitose Bolt. It seems probable that this is a var. of O. campa-
nella, perhaps var. terrestris Quel. Peck says its mycelium is re-
garded as destructive to the wood of coniferous trees.

884. Omphalia umbratilis Fr.

Syst. Myec., 1821.

Illustrations: Fries, Icones, PL 77, Fig. 3.
Cooke, T11., P1. 274.

“PILEUS 2-2.5 ¢m. broad, campanulate to convex, then wumbili-
cate, glabrous, hygrophanous, wmber-fuscous (moist), hoary when
dry, margin somewhat striate. FLESH submembranaceous. UGILLS
adnato-decurrent, broad, crowded, becoming fuscons. STEM 25
cm. long, 2 mm. thick, equal, tough, stuffed then tubular, glabrous,
dark fuscous to blackish. SPORES 6-7 x 4-5 micr.” (Britz.)

Reported by Longyear. Chandlers. June. Rare.

Said to be gregarious on the ground, and imitating in color the
blackish species of Collybia, like C. atratus and C. ambustus.

‘ MUSHROOM POISONING

BY 0. B. FISCHER, M. D.%

No one who has not followed the development of the study of
mycology in its scientific or popular fields during the last twenty
years can realize its development and the changes in our views
that have taken place. ‘Within this time a number of popular
works have appeaved, keeping pace with the great volume of
general nature literature. Mycological and toadstool clubs have
been organized in many cities in order to interest people in this
fascinating branch of botany. Such clubs have easily won the
interest of people at large because of their appeal on the score of
mycophagy, the eating of fungi. In the purely botanical and
technical field, colleges, universities and state herbaria have given
more and more attention to the scientific and economic aspects of
mycological study and have brought about the publication of jour-
nals devoted exclusively to studies made in these specialties. Tor
centuries almost every community has had its enthusiastic amateur
botanist who has collected and sought to name—to classify—the
higher plants of his hunting ground. Now cometh also the humble
collector of toadstools and mushrooms who finds that his hobby
meets with sympathy and interest. Thus “The Spectator” in Out-
look (January 13, 1915) gives a charming account of his initiation
into the accuracies and delights of mycology.

It has been the purpose of Dr. Kauffman to supply in these vol-
umes a manual for the use of both the amateur and advanced student
of the Agaricaceae or gilled fungi of Michigan. It is similarly the
purpose of this chapter on mushroom poisoning to place before lay-
man, mycologist, mycophagist and physician an account of the pres-
ent state of our knowledge of the subject. Having in mind such a
varied class of readers, the author must include matter which will
seem hopelessly technical to the one, and matter that may seem
superfluously simple to the other. It is not the purpose of the
paper to present much that is either new or original but it does

*The author would acknowledge his thanks to the libranes of Parke, Davis & Co., to the
University of Michigan and to the Wayne County Medical Society, as well as to Professor
Kauffman and to numerous private correspondents and co-workers whose services have aided
in the preparation of this paper. Our knowledge of mushroom poisoning is still far from com-
plete and further aid from any source will be welcomed.

Detroit, Michigan, 507 Field Ave., March, 1915,
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seem possible, in the light of recent advances, to record more vital
information about deleterious and suspected species than is to be
found in similar articles in all the text books combined. The
strictly technical literature of the subject is very large. A Dbibli-
ography might easily include one hundred books and papers in
French, German and Linglish. Most of these are quite inaccessible
to the average student and an attempt is made herein to present
part of the matter they contain. No popular handbook covers a
tenth of the field. The earliest views, still popularly held, regard-
ed the Agaries as a large group of poisonous plants. Then, under
the influence of teaching-mushroom-clubs and the invaluable pub-
tished results of Peck and of Mcllvaine and Macadam, the impres-
sion that there were but few deleterious and hundreds of edible
species, has led to a reckless mycophagy which resulted in the dis-
covery of new harmful species. These can no longer “be counted
on the fingers” (Plowright), nor will Bagnall’s “dozen in over a
thousand edible” include all the toxic species. The bibliography,
On Mushroom Poisoning, will guide the reader to the sources found
most useful in the preparation of the paper.

A number of factors give myco-toxicology or mushroom intoxica-
tion increasing importance. The daily press endeavors to keep
alive the fear of “mistaking a toadstool for a mushroom” in its
frequent reports of the disastrous consequences of such a blunder if
the toadstool is eaten, but the Sunday paper is not so consistent
inasmuch as it prints and reprints irresponsible articles or quotes
unreliable and dangerous rules and tests to apply, which, if fol-
lowed, will lead the man of newspaper education into real danger.
The enormous influx of foreigners from southern Lurope, accustom-
ed to seeing in the markets and gathering and eating certain species
of higher fungi at home, gives us individuals who mistake some
American deleterious species for an edible European one which
resembles it. These people furnish most of the cases of poisoning
which occur in the United States. Tt is affirmed that nearly all
of more than thirty deaths from mushroom poisoning in and near
New York City in 1911 occurred among them®. ¥ Through the
growth of nature and mycological clubs, the sale and use of the
several exeellent popular books and bulletins, and the offering "of
wild species for sale in our markets, the use of fungi for food is
rapidly increasing. This necessarily means that a larger number
of poisonings of both major and minor importance will come about,

since insufficiently trained, self-constituted “experts” may blunder
-
* For numerical references see bibliography: On Mushroom Poisoning.
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or fall into minor error. Some reasons for even the well tl"ai.ned
student going a bit wrong will appear in other. paragraphs. If he
will but report his error in the manner indicated below much,
or even all, may be forgiven or even approved. . »
Mushroom poisoning must have been fairly frequent 1}1 ez}r}y
times since it is well known that the Romans employed fungi .111
great quantity both as delicacies and as daily food. Paulet, in
1793, records their collection in Russia, China,.Hunga‘ry, Etaly a»nd
especially in Tuscany, and their public sale in Pek.m, .Ie.trograd
and Florence. Thus they have numbered among their victims the
family of the Greek poet Euripedes, a wife, two sons and a. daugh‘?er,
PopeuClement VII, Emperor Jovian, Emperor Claud111§, I(lllg
Charles VI of IFrance, and Czar Alexsis of Russial. The Princess (?f
Conti nearly lost her life through mistaking Amaenita mu,sc.cu."w
for A. caesarea. Definite knowledge of the number of fatalities
from mushrooms begins with Paulet who states that fl"OIIl the
year 1749 to 1788 there were a hundred deaths in the environs f)f
Paris alone. More recently (1883) Bardy reported 60 cases in
6 years in Les Vosges, and Guillard (1885) estimate? 100 deaﬂ.ls
annually in southwestern France. Falck collected 53 cases in
Germany with 40 deaths and Inoko in Japan reports 481 cases of
mushroom intoxication in 8 years (1889). In this country Palmer,
of Boston, collected 33 cases with 21 deaths and Forster, of Charl.es-
town, 44 cases with 14 deaths'. DBagnall* quotes Clark and Smith
to the effect that in one ten-day period (September, 1911), 22
deaths occurred in New York City and vieinity, 15 in 1906 and
30 cases with 12 deaths in 1905. In 1913 there were 26 cases of
poisoning in Hartford in a few weeks. In 1900 Gillot found over
200 authentic cases of mushroom poisoning mostly in France (123
fatal due to Amanita phalloides) and Ford® added nearly as m-any
more recorded in the German, English and French literature since
1900. Sartory, in France, records for the summer of 1912, 249
cases of fungus poisoning with 153 deaths. Of these 90% occurred
in 15 days*. Ford is convinced that the majority of cases do not
find their way into medical literature. I do not believe that 10%
do. Thus in one summer there were unreported 2 cases (no.t fatali)
in Baltimore, 2 deaths in Cleveland, 9 poisoned in Fostoria, 01'110
with several deaths, and 10 in Toronto with 2 deaths. Murrill”
estimates the annual deaths in the United States as probably 50
or more, as many are not reported. My own records, by no means
completé, for southeastern Michigan only, for 10 vears show 77
cases with 16 deaths. None reported medically. Most cases un-

doubtedly escape publicity.



POISONING BY WHITE-SPORED AGARICS

AMANITA PHALLOIDES

(See 4. verna, virosa and bisporiger.)

Amanita phalloides is by long odds the most important of all

potsonous mushrooms. It is widely distributed, common through-
out most of the season and often exceedingly abundant. It is ti’n-
nocent in appearance, of delicious taste and of extreme toxicity
In fzonsidering it we may regard 4. verna, A. virosa and A biz’:
poriger as included under the term “A. phalloides.” Bullia'rd a
hm?dred years ago gave it the common name “Destroying Angel.”
It is also known as the Death Cup, White or Deadly Amanita
il‘he earlier species, named in Europe, such as Amanita bulbosa illlcd‘.
its var’ieties, alba, citrina, virescens and olivacea, Agaricus bulbosus
Amanita viridis, A. venenosa and a number of otilers are withm;’é
df)ubt identical. In older French literature it is known as Porange
?mue, Porange souris, Porange blanche ou citronee, Porange ci(Z@
jeundtre and Pargaric bulbeur and in German a’s Gift'wulstlbiln
a‘nd Knollenblaetterschiwvamm.® Tts identification is comparativelg
simple even in its disguises and no one who does not know this funy
gus well should dare to eat wild mushrooms or to recommend a 01*:
tion of such to his neighbor. The possibility of its presence ill)l
collection intended for the table should always be rigorously e;
cluded. The 153 deaths of 1912, above mentioﬁed were due Cl;ieﬁ y
to 4. phalloides.  Gillot’s thesis maintains that z;]l fatal cases 211‘)
d.ue to this Agarie. This is not strietly true. The s‘(a’relne(lkl{thate
nine-tenths of all fatal cases are due to it, seems conservative
e}loug‘h. In 1845 Orfia reported 8 ill and 4 dead from its inges-
tion; Rock Ziemssen, 11 fatal cases; Mautner (186G1), 4 cases \::it}l
jg)lf[eldezrl’rh; Handford (Lancet, 1886), 2 tatal; Pahne’r, ]6 hc:‘tses 7
s B\ iner. 5 c¢ases © f . e
PLanrigh, 6 cane, ot et oy, i, ol died
18 deaths 1900-07: in Oct 1, o1, 188 en el i )CO]'OQ]C.M S
(( teaths 3 October, 1884, eleven children died in an orph-
anage in 5 days.  Incomplete records for southeastern Michigan (10
ye.al's) show 16 deaths in 44 due to phalloides illnesses. Ii 22 of
jchl;i 44 the white the Amanita was surely to blame, in 14 prob‘;b]v
n 5 presumably. ' v
Surprisingly small quantities may bring on fatal consequences

MUSHROOM POISONING 829

and there are numerous deaths on record from eating one or two
good-sized specimens.t  Plowright” has reported the death of a child
of ten years from one-third of the top of a small plant eaten raw;
Plromm, that of two children after taking a bit of juice soaked
into bread.

The mortality from 4. phalloides intoxication is extremely high,
varying from 60 to 100 per cent and is dependent largely upon the
amount ingested and probably somewhat upon the treatment.’
Sixty to one hundred percent seems too high for adults, judging
from local cases. One-half this would be more nearly correct, un-
less much is eaten or several children are included in each group.
Recovery may be regarded as rare but not impossible. It may
follow eight to twenty-one days of extreme suffering. Practically
all deaths from mushrooms are attributed to this one species.

The cruelty of the poison and the horrible suffering it causes its
victim may be faintly realized from a perusal of the clinical his-
‘tories of the more fully reported cases. One gets the impression
that scarcely another agent bears equal power to torture. A few
typical, though varied, cases may be briefly quoted. Thus an
Ttalian family at 6 p. m. on Sunday ate heartily of a cooking of
fungi. By midnight vomiting had begun, attended by violent ab-
dominal pain, headache and extreme thrist. A doctor was sum-
moned the next morning. The father was cyanotic and twitching
and delirious. The pupils were contracted. He improved slightly
for a few hours. Periodical remissions and exacerbations of symp-
toms continued for eight days when coma and death supervened.
The mother presented similar symptoms, with thirst and vomiting
more violent, miscarried at five months and also died on the eighth
day. Both children died in 58 hours. (Pfromm.*)

The Deep Valley, Pennsylvania, cases occurring in Aungust, 1907,
are of especial interest.® About 7 p. m. on Sunday a physician, three
others and the maun-of-all-work ate one quart of mixed fungi fried
in flour and butter. Before 2 a. m. all began to suffer from exces-
sive vomiting and violent diarrhea which continued all day Monday.
Atropine, narcotics and an oil purgative were given. The gastro-
intestinal symptoms continued three days accompanied by sub-
normal temperature, more or less delirium (no salivation or urinary
suppression) and in case of Dr. D., severe muscular cramps of limbs
and abdominal muscles. His death occurred on Thursday morn-
ing. By Saturday the man-of-all-work was up and about, the three

others still abed. In these, vomiting and diarrhea had ceased and
an enlarged liver, distended gall bladder and jaundice were appear-
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ing. The man who had gathered the fungi conducted the investi-
gator to the place and indicated the varieties gathered and what
had constituted most of the lot. These were Amanite phalloides
with smaller numbers of Cantharellus, Amanitopsis taginata an(i
a very few Russula emetica.

. The following group of cases is very typical. In September, 1911,

SIX persons were poisoned, two fatally, in Cleveland. iThe children
aged four and six, had a little gravy and recovered after nausea:
vomiting and diarrhea. Mr. C., aged 67, ate some at supper, felt
bad during the night but ate more for breakfast! About noon
violent illness began with intense pain in the epigastrium, vomiting
a.nd diarrhea with loss of control, clonic spasms and great prostra-
tion. Urinary suppression was obstinate and lasted till death,
three days after the first meal. Mrs. C., aged 65, ate one forkful
at the first meal but did not like the taste. Profuse vomiting and
diarrhea with great prostration began one hour after Mr. C.g
symptoms. She recovered rapidly after two days. The daughter-
in-law, aged 40, ate at the second meal and, though feeling hot
and feverish, ate more at noon! Eight hours later she had exactly
the same symptoms as Mr. C. The physician arrived earlv on the
next day. He gave oil, began stimulations with strychniba, nitro-
glycerin, aromatic spirits of ammonia and, after removal to the
hospital, saline solution continuously and oxygen. Some improve-
ment was noted except that the heart action was weak and inter-
mittent and the extremities could not be kept warm. Hiccough
for two days, great agony and unconsciousness preceded death on
the seventh day. A son, aged 19, ate the second meal—breakfast.
Though feeling bad, he worked until 4 p- m. By 9:30 he presented
the same symptoms as mother and grand-father. After ten days
of apparently as grave illness as theirs under “most terrific stimula-
tion” (nitroglycerin, strychnia, oxygen and salines) he was re-
ported out of danger though “looking like a corpse.” “The fungi
were gathered from a shady hillside. Some were over six inches
across and white inside and out; others were yellow as saffron
through and through and about four inches across. Others were
white outside and brown under ; some were small, white on top
and pink under.”® Thé brief case histories leave no doubt as to
Amanita phalloides being the offender. The botanical notes édmit
of considerable speculation. In every respect this report is preg-
nant with meaning—and full of food for reflection—for the student
of toadstool poisoning. ‘

Grouping the clinical histories from numerous sources the symp-
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tomatology of phalloides intoxication may be described. When
due to the deadly Amanita alone the clinical symptoms are practic-
ally alwavs the same and are characteristic. Nevertheless IN
EVERY CASE OI' POISONING the etiology, i. e, WHAT
FUNGUS HAS BEEN EATEN should by all means be deter-
mined at the earliest possible moment! Why? Not only for its
scientific importance to myco-toxicolegy but more especially for
guidance as to what treatment is indicated aud required and
very especially what the outlook may be for the patient. If A.
phalloides can be ruled out the progmnosis at ‘once becomes very
much better and useless fears may be allayed. The sufferer is en-
titled to this. Uneaten fungi should be submitted to competent
authority, more should be gathered from the sources whence the
suspected species were derived, and the opinion of the patient or
of some one who gathered them with or for him as to their identity
with those eaten, obtained.—Returning to symptomatology: After
ingestion there is a prodromal stage of from six to fifteen hours—
generally over ten—in which little or no discomfort is felt. Then
follows a sudden seizure of extreme abdominal pain, cramp-like in
character, accompanied by vomiting and diarrhea of undigested
food, with blood and mucus. Discharges soon become cholera-like
(serous) or rice-water in character. There is burning, consuming
thirst. Anuria is wusual; constipation rare. Prostration and
sleeplessness, with the great nervous restlessness of weakness and
suffering, are conspicuous. Muscular spasms in various groups
are frequent, accompanied by cries or screams of pain. Loss of
strength is rapid and excessive. Periods of pain and vomiting
alternate with remissions and ameliorated symptoms. Haemag-
lobinuria does not occur. Within a few days jaundice, cyanosis
and coldness of the skin and extremities develop followed by pro-
found coma from which the patient does not rally. Ocular symp-
toms, the pupils varying, and convulsions are rare but may occur.
Convulsions are often terminal, and death is due to cardiac failure.
The course of the disease requires from four to six days in children
and eight to ten in adults but death may occur within 48 hours if
large quantities of the fungi have been eaten or they have not been
thoroughly cooked. These points should be weighed in considering
prognosis. The resemblance of the clinical picture to that of cholera
and to acute yellow atrophy of the liver has often been remarked.
Atypical features occur especially in cases where Amanita phal-
loides was not proven to have been the sole etiological factor. Such
cases may show dilated pupils, clear cerebration, albuminuria.?
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Schuerer’s six caxes—most thoroughly studied and reported—slow-
ed cramps in calf of leg, arms and other muscles, the left arm es-
caping in one. Many days of pains in the legs persisted. Recovery
was more or less rapid according to age but the Youngest (5) died
in thirty-five hours after violent convulsions and coma. If recovery
takes place the liver and spleen eularge about the third day. after
which day, according to Maass,’2 the progunosis beconies better. “Ip
clear-cut cases the physician can diagnose the variety of toadstool
from the typical symptoms.”

Reports on the post mortem findings in man in fatalities due to.
AL phalloides are not overly satisfactory. There ix little to he found
to account for the violent paroxysms of pain, vomiting and diarrhea.
Schuerer found, in a child, colitis, pleural haemorrhages and
fatty degeneration of liver, heart and kidneys. Microscopically
there were “Very wide-spread and obviously severe lesions of the
cell elements of the central nervous system, as heretofore hardly
known in this form and to this extent”—regressive changes like
those seen in the septic deliria. Harmsen, Maass and Kobert liken
the postmortem findings to those of phosphorous poisoning. Thus,
the normal liver contains from 8 to 25 per cent of fat, that of
phosphorus and of alcohol poisoning 50 to 70 per cent and that of
Ainanita-toxin (2 cases) 53 and 69 per cent. Death seems to be due
to this extreme fatty degeneration of the liver. (Ford, Schuerer.)
Medico-legally, such a liver, with the addition of the other findings,
makes the postmortem picture pathognomonic of Amanita phal-
loides®

Treatment of Poisoning by A. phalloides

All authorities agree unanimously that therapeutic measures in
these grave emergencies are alinost useless. Case histories show
that often the cause is not recognized, or the gravity of the cases
not appreciated. There is no antidotal drug for Amanita-toxin
and the treatment is that of poisoning and septic intoxication
in general. Competent medical advice should be obtained as
soon as possible. Active emetics (ipecac, mustard, apomorphine),
assisted perhaps by the stomach-tube, purgatives (castor oil being-
preferable to the salines) should be administered at once and
every effort thereby made to reduce further absorption of the poison
to a minimum. By the time symptoms from A. phalloides have be-
gun, the toxin is already in the circulation. High enemata to-
empty the lower bowel may be used early. Later normal saline
solution should be given thus, or hypodermically, or even intra-
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venously to supply the body’s need for fluid and to ease the tortur-
ing thirst. Narcotics and anodynes in large doses are necessary
to relieve the intense pain and to quiet convulsive movements.
Nitroglycerine and strychnia frequently, and up to tl}e 1imi’§ of
tolerance, are of great value. Cyanosis calls for ()xygep 11111;}1;1‘(1011&
Atropine may be of use as a stimulant and a corrective \\.'1th mor-
phine but it has no antidotal value here. Milk, raw or beiled, may
be regarded as a mild natural antidote.*” A]coho.l should probably
not be given in any form. Strong coffee is indicated as are .hot
dry applications to the body. Digitalis nmyrbe used blﬂlt'reqlurr.es
fl'(Lnn six to ten hours before effects are seen.  Camphor!® *¢ in gterile
oil given subcutaneously every hour is valuable. Suprarvenal
extract is mentioned. Large draughts of hot water, ﬂaxseed'tea,
slippery el or starch water™ may be used, ax well as tannigen,
bismuth subcarbonate and opinm to quiet excessive diarrhea and
vomiting. Supportive measures and good nursing are of the grefit—
est importance. Transfusion of blood would seem worthy of trial
in graver, slower cases. '

Ford, finding that protective and curative sera were theoretically
possible, worked for three years on the serum-therapy. He \ivas .able
to immunize animals to the aqueous extract up to five or six times
the fatal dose'” but efforts to manufacture a curative serum have
thus far been unsuccessful.

The Fochier treatment by abscess of fixation®® has been applied by
Dr. A. Pic of the University of Lyon in 23 cases of which 9 died.
The conclusion that ‘it is a therapeutic agent of the first order in
those terrible intoxications due to Amanite phalloides” seems to
have made no impression on the medical profession. Judging from
Michigan cases—37 illnesses with 16 deaths—this is not' a remark-
ably low mortality, 39 per cent versus 42. Pic and Martin Cf)l}tl-a:st
it with “the usual 86.8,” based on 38 cases with 33 fatalities in
France, 1913.

Poisonous Constituents of Amanite phalloides

The first attempt to obtain the active principle or poison of
A. phalloides is probably that of Letellier, who in 1826 obtained a
heat-resistant substance from a number of fungi. This was termed
amanitin. Later he found two substances, one of an irritating
nature, acting upon the mucous membranes of the alimentary
canal and another characterized as a glucosidal alkaloid—the
Amanitia. Boudier in 1866 ascribed the poisonous action to an

165
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alkaloid which he named bulbosine, but was never able 1o isolate.
In 1877 Oré coneluded, on biological grounds alone, that Awmanita
phalloides must contain an alkaloid and this hypothetical poison
he named phalloidin.,  These names are 1o longer employed.
Kobert (1891) established the important fact that extracts of A.
phalloides contain. a substance which lakes or dissolves the red
blood corpuseles of many animals and of man. With this “hemoly-
sin” we shall have much to do in the remainder of this paper.
Ford and his co-workers lhave investigated it most satisfactorily
in their epoch-making labors which have been fully reported.
This hemolysin is not the active principle—for we shall see that
it is very easily destroyed by heat, much less than is usually
employed in cooking, and that the digestive juices break it up as a
rule. Furthermore, individuals dying of 4. phalloides intoxication
do not show symptoms which are to be ascribed to this kind of
poison. Kobert gave this blood-dissolving hemolysin the name of
phallin, regarded it as the essential poison, and gave it undeserved
importance. He placed it in the group of protein-like poisons known
as toxalbumins because of its susceptibility to destruction by heart.
Beside the hemolysin, and more constantly present, Kobert found
later an alcohol-soluble substance which was extremely poisonous
to animals. This he regarded (1900) as an alkaloid, soluble in
alcohol, which would not produce fatty degenerations. A tox-
albumin (near thujon and pulegon), was held responsible for these.

Frey,'® in 1912, comments, “The whole study of mushroom
poisoning still lies very much in the dark. It is on the same plane
as thirty years ago.” He says that studies on muscarin and
phallin show old results and theories to be wrong, but otherwise
there is no progress. The publication of results of recent American
investigators seems to have been unknown to him, for progress has
been made, and a basis for further results established. Murrill*®
comments (1910) that it is remarkable how little is really known,
and that the practical importance of the subject is vastly increas-
ing. The important work of recent American investigators began
with the proof (Ford®) that extracts of Amanite phalloides
contain the hemolytic material described by Kobert and in addition
a heat-resistant body which will reproduce in animals the majority
of the lesions described in fatal cases of A. phalloides intoxication in
man. These two substances were named by him the Amanita-
hemolysin and the Amanita-toxin. The further chemical study
upon the plant was carried out by Abel and Ford,'* by Schlesinger
and Tord,”® and Ford and Prouty.”* In these papers it was shown
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that the hemolytic agent is not proteid (toxalbumin) but an easily-
decomposed glucoside, insoluble in alcohol, extremely sensitive to
heat, to small traces of acid, to pepsin and paucreatin, and that
it can therefore play no role in poisoning in man when the fungi
are cooked. It may be a factor if large quantities are eaten raw
or insufficiently cooked, or if through deranged digestive action
the hemolysin escapes destruction.’” It is present in such great
amount that under such circumstances the possibility of its having
a4 poisonous action cannot be eliminated. "The Amanita-toxin has
so little in common with alkaloids that they hesitate to class it
with them.*® Amanita-toxin is the alcohol-soluble active principle,
the essential poison, resisting the action of heat, of drying and of
the digestive juices, and reproduces in animals the lesions found
n phalloides intoxication in man. Chemically it cannot be char-
acterized definitely, but the purest preparations do not give the
reactions of either proteins, glucosides or alkaloids. Rabbits are
not affected by various extracts by mouth, both the hemolysin and
Amanita-toxin being quite innocuous to them, when one-fortieth
of the amount was fatal when given subcutaneously. Dogs and
cats are poisoned by the cooked fungus in the same degree as human
beings. The raw hemolysin given subcutaneously has pronounced
blood-dissolving properties, giving the picture of a hemolytic in-
toxication with extreme haemaglobinuria and pigmentation of
the spleen.’® [These are the properties assigned to the Buropean
Helvella (Gyromitra) esculenta.] Even when made from dried
specimens of Amanita phalloides hemolysin will dissolve the red
blood cells of guinea pigs, rabbits, fowls, pigeons, dogs, goats and
man. Swine, sheep and beef bloods are not susceptible. The
blood of the guinea pig is most susceptible and that of the goat
least. When this hemolysin is heated to 140° T. it loses some of
its activity, and 150° maintained for one-half hour, sus-
pends it. (Hence the term “thermo-labile.”) Tt may be classed
with the bacterial hemolysins. Injection experiments on animals
show its extreme toxicity. Within a few hours the fur ruffles and
they refuse to eat. There is rapid loss of weight and strength,
death occurring within one to three days under great dyspnoea.
The heart stops last. In smaller doses a chronic intoxication is
produced lasting three, four or six weeks. Convulsions are un-
usual and there is no salivation or gastro-intestinal disturbance—
in contrast to musearin poisoning.'® Frequently, even in A. phal-
loides, the hemolysin is present only in small amounts and it may
be absent whereas the edible A. solitaric and A. rubescens contain
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it in great abundance. “It is probably a food and certainly harm-
less,” i. e., when cooked and eaten by man.

The Amanita-toxin is the more active and acutely fatal, pro-
ducing approximately the lesions seen in man from the whole
cooked plant, ulcers in the stomach and intestine, serious hemor-
rhages, and in other organs, especially liver and kiduey, cell
necrosis and fatty degeneration.’ It loses potency somewhat but not
greatly on boiling. In a later report™ Ford and Brush say that
Amanite phalloides var. citrina gathered in France corresponds
in all particulars to the A. phallvides gathered in America, and
has identical properties and contains the same poisonous sub-
stances.

OTHER AMANITARS

Amanite verna and A. virosa have been already mentioned as
included in the above section. A. sprete is recognized to be deadly
poisonous. A group in which Amanita-toxin is present in small
quantities includes A. porphyrie, strobiliformis, redicata, chlori-
nosma, mappe, morrisii, citrina, and crenulate. The first four of
this latter group are devoid of haemolysins but owe their toxicity
to small amounts of Amanita-toxin. In 4. sprete the hemolysin is
small. The extract caused both acute and chronie intoxication
in guinea pigs but not in rabbits. Poisonous, Boston Mycological
Club, and Atkinson.

Ford and Sherrick* found in 4manite mappa a small amount
of thermo-labile hemolysin, a chrounic intoxication of guinea pigs
closely resembling that of Amanita phalloides. No muscarin. Rabe
says A. mappe has the same poisons as A. phalloides but in much
smaller amonnt. It should be classed as perhaps less dangerous
than 4. phalloides. Other Amanitas may be grouped here by Ford’s
reports.”® The agglutinin will receive attention in the account of
Amanita muscaria. The chronic intoxication is shown by a pro-
gressive emaciation and death in 18 to 20 days.

Amanita citring (of Europe) a yellow variety of A phalloides
(Kobert). No hemolysin or agglutinin. TPoisonous to guinea pigs
and rabbits by both acute and chronic intoxication. Seldom, if
ever, toxic to man.'* A distinct species from Amanita phalloides
var. citring.

Amanita crenulata—No hemolysin or agglutinin. Chronic in-
toxication in guinea pigs and rabbits. Extract made after one
year of drying was fatal by chronic action after an acute. Poison,
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small in amount, similar to Amanita-toxin. Mellvaine records it

as edible.

A. morrisit—Small amount of hemolysin destroyed at 60° C.
Poisonous to guinea pigs and rabbits. Rhould be grouped with
the deadly species. Xdibility not tested.

AL cehlorinosma is probably seriously poisonous. A, strobili-
formis acts like phalloides on frog's heart.

The species of the genus Amanitopsis as a whole are regarded as
edible. McIlvaine warns against confusing A. spreta with these
species.

Amanitopsis volvale may be grouped with phalloides. No hem-
olyvsin or agglutinin, fatal in 7 to 22 days to guinea pigs and rabbits,
the intoxication resembling Amanitas. Mcllvaine pronounces it
edible, but it sheuld be avoided. Amanitopsis vaginata is easily
learned and is edible.

Asmanite junguilleca—rare and unimportant—free from poisonous
properties.

Amanita  solitarie—difficult  to recognize. Contains small
amount of hemolysin. Kdible, Mcllvaine. TFord®* reports it almost
free from poisonous action on rabbits and guinea pigs, but large
doses produced a salivation in the latter. Huscarin is more widely
distributed in fungi than was originally supposed.

Amanite rubescens—commonly known as ‘“The Blusher,” Red
Amanita. Non-toxic to animals and man. Free from Amanita-toxin
but has a powerful hemolysin. European authorities differ but our
American form is a well-known edible species.

Amanita frostiana—difficult to identify, is closely related botan-
ically to A. muscaria, of which it has been regarded as a small or
depauperate form. It contains a small amount of a thermo-labile
hemolysin, but no muscarin. Its extracts have no effect on animals.
Not tested but probably edible.*> CAUTION! lest A. muscaria be

used.

AMANITA MUSCARTA

Amanita muscaria, the Fly Agarie, is a most interesting fungus.
It is also called “the false orange” and “Fliegen Schwamm.” It
is less common and less toxie than the group of A. phalloides but is
widely distributed over the world. In importance it ranks next to
the white Amanitas. It is subject to great variations in color, size
and markings, but is easily learned so that it may be distinguished
from the famous edible Amanita caesarca. Ford **® and Michael
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and others agree that its taste is bitter and unpleasant and this
factor may save people from serious accident. Oceasionally the
bitter taste is absent, more is eaten and quick fatality may result.
Through the publication®® of Circular No. 12, TU. S. Dept. of
Agrienlture and of Prentiss’ account? the fafal poisoning of
Count de Vecchii in Noveniber, 1897, has become classie. He bought
from a comntryman a quantity of _Lmanite muscaria, picked in
Virginia, seven miles from the capital. The Count was familiar
with mushirooms and took these to be the Royal Agarie, Amanita
cuesareq. AT breakfast, which was finished at 8:30, he ate two
dozen and proncounced the taste articularly good. Dir. K. ate one
dozen. By 9 a. m. the Count was Iying on his bed in a state of
collapse, filled with a sense of impending death, and soon lost
consciousness.  Blindness came on before this, as did rigid spasm
of the lower jaw, and difficulty in swallowing. Convulsions were
so violent as te break down the bed. ¥Emetics were given and
apomorphine and atropine subcutaneously. He became continually
worse and died without regaining consciousness on the evening of
the next day. Dr. K. went by car to his office. While sitting on
a chair, about 9 a. m., he gradually passed into unconsciousness
without feeling any premonitory pain or distress, though half-
stupid and very restless just before. e noted, about 9 10, uncer-
tain eyesight and double vision, without nausea. A prominent
early symptom was sudden jerking back of the head. He remained
uncenscious for five hours; at one time his life was almost despaired
of. He did not suffer the least pain but on the contrary was in a
comfortable dreamy state. By 7 p. m. he was out of danger. Cold
sweats were a prominent symptom. A total of one-tenth grain of
atropine was given in 24 hours. Apemorphine produced no emesis,
vomiting not occurring until evening. Castor oil and sweet oil were
given about noon. -

THE CLINICAL FEATURES of poisoning by Amanita muscaria
are quite as characteristic and distinetive as those in Amanite
phalloides intoxication and should enable physicians to distinguish
clearly between the two conditions—when either fungus is eaten
alone. 8o often a mixed lot of different varieties is used that
the symptoms in patients point to the combined action of different
toxic principles. In A. muscarie poisoning there is usually a very
short interval between ingestion and first symptoms, onehalf to
one hour or at most three hours. If small amounts are eaten even
five or six hours may elapse. This feature is of greatest value

.
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in deciding npoen the kind of intoxication which the cases pfosent‘
Severe ones show excessive salivation and perspivation. a ﬂoT.\'. of
tears, a feeling of lTarvngeal constriction, nausea, retching, vomiting
; The last named almost always occur. The

and walery diarvhea, :
pupils are

pulse s usually slow and irregular.  There is no 1"“e\‘er; :
smatl,  Respirations are accelerated and the pzn'lent.s d,\*sp.no.a.(',
the hronchii being filled with mucus.  (The action of atropine 18
the opposite of this, point for point.) Z\Iel}ml s:n.n}fronls ave @SO,
present, particularly giddiness with confusion (}f. 1(1@{13. and rarely
hallucinations. All these symptoms may vary in mtenslty,‘at some
times the gastro-intestinal predominating, and at .ol'h‘e‘r times ‘[Ele
mental. In light cases only salivation or persplrailon imay 0e
noticed, with uneasiness in stomach and bowels, for a f.ew hour§.
In se\'e/re cases the vomiting and diarrhea may rapidly rid the ali-
mentary canal of the offending material and the nerV(.)uS symptoms
then bgcome predominant—delirium, violent convulsions anq los,s
of consciousness developing in rapid succession and tl.le pa‘gents
sinking into a deep coma. Rarely, consciousnes.s is .I'etame'd till tt.le
end, death resulting from paralysis of the resplratlo}l. Fn}ally., in
many cases, after the vomiting and diarrhea, the patients sink into
a deep sleep, awakening later profoundly prosfcrated but on the
road to recovery. Normal health reappears 1“ap1q1y—'-two 0? three
days. There are no late effects in muscaria intoxmaﬁlon as.ln that
of Amanita phalloides with its degenerative changes in the internal
organs. The prognosis is always good if the patient recovers from
the preliminary symptoms. When, rarely, the nervo'us syr.nptoms
dominate the alimentary, excitement and hallucinations s13nulate
alcoholic intoxication. (Quoted freely from Ford and Clark.*®) The
delirium is occasionally followed by loss or impairment of men}or?f.
The pupils dilate as death approaches. The action of muscarin is
almost identical with that of pilocarpin.

Post-mortem examination reveals surprisingly little. The path-
ology of Amanita phalloides is absent, particularly the lesions of
the liver. In general the findings point to the action of a pl’ofound
nerve poison.® Medico-legally, remains of fungi in the alimentary

canal would be of great importance.

Poisonous Constituents of Amanita muscaria

Schmiedeberg and Koppe, in 1869, showed by the most carefl}l
work, both chemical and pharmacological, that Amanita muscaria
contains an active prineiple which they called muscarin. At ﬁ.rst
regarded as an alkaloid of the same general nature as strychnine
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and morphine, later work has shown that it is probably a complex
ammonia derivative. Muscarin is an extremely active substance,
well known from the attention it has received in all works on
toxicology and materia medica and therapeutics. In the latter
field it can well be spared on account of its variability and unre-
liability and because we have Detter drugs of similar action.
Muscarin is near pilocarpin and nicotine in action, exciting smooth
muscle and stimulating all glands. At almost every point in its
action it is the direct antagonist of atropine (from belladonna)
but is far less powerful. It is present in the fungus in but small
amounts but is nevertheless able to exert its characteristic etfects,
frequently with fatal outcome. Tn producing paralysis of heart and
respiration it does so by stimulating the inhibitory nerve endings
of the vagus. Atropin has a depressing action upon the same nerves
which musecarin stimulates. The musearin excitement, remarkably,
does not pass over into a paraylsis, its curare action (that of arrow-
poison) being slight. Musearin has been synthetically prepared
by the oxidation of cholin but does not keep as well as the natural
product, and differs materially in its action upon animals.!® A
ptomaine muscarin is also known.

3ut poisoning by Amanita muscaric and muscarin poisoning are
by no means identical (Harmssen*®). Kobert says the fly-agarie
drunk (Fliegenschwamm Rausch) is by no means a pure muscarin
“jag” but resembles haschisch (Cannabis indice). Harmsen found
that he could extract from 100 g. of fresh muscarie 16 mg. of a
fairly pure muscarin. This was twice as deadly to cats as to frogs.
That it is not the sole factor in poisoning is shown from the follow-
ing: (1) with the lethal dose of muscarin_at 0.525 g., it would
require 4 kg. (8.8 1bs.) of the fresh fly-fungus to produce a fatal
outcome®®; (2) when the action of the muscarin-part of an entire
extract is physiologically neutralized by atropin, the animals never-
theless die; (3) the extract is deadly even when the muscarin is
removed. He has also shown®*® that the entire extracts of A.
muscaria are twice as toxie, weight for weight, as pure muscarin
and contain a poison which produces in animals continued convul-
sions with fatal outcome, not prevented by atropin. He therefore
assumes the presence of at least one other substance which he names
“Pilz-toxin.”  This pilz-toxin must be very unstable since it loses
potency on drying, and is sensitive to heat (thermolabile). Tt does
not appear in the nrine. (Compare intoxication of the Koraks.) His
work casts doubt over the value of atropin as an antidote and
is in accord with clinical experience. Tn 1910 Ford= said Amanita
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muscaria acts in all animal experiments as a convulsant and no
other agaric shows similar action, not even the closely related A.
frostiana.

Treatment for Amenita muscaria Poisoning

Just as in cases of A. phalloides intoxication, it is the important
duty of physician and friends to get all the information possible
as to the exact nature of the toadstool eaten and the amount in-
gested. It will be shown below that a nwnber of species of fungi,
mildly torxic or simply delcterious and unicholesome, can produce
w more or less bypical picture of muscerin intoxication. Confirma-
tion of the species will therefore be of great value in determining
prognosis and in giving a clew to antidotal treatment. The out-
look in poisoning by the fiv agaric is more hopeful than when the
Destroying Angel (A. phalloides) has been ingested, the mortality
runs much lower, the illness is briefer and the suffering less cruel—
though bad ellOllg‘ll. We do not have here the chronic and degenera-
tive lesions produced by the white Amanita which defer death or
prolong convalescence. The snusceria intoxication is acute, comes
on soon after eating the fungus, develops rapidly and is amenable
to treatment. Recovery often occurs without untoward symptoms.
Lachrymation, salivation, contracted pupils, delirium, hallucina-
tions, and coma call for atropin in large doses subcutaneously or
intravenously. Iven though the vomiting and diarrhea are pro-
nounced, the stomach and bowels should be further emptied by
the free use of emetics and purgatives, for parts of the fungus ave
often found in the canal post-mortem when profuse emptying seem-
ed to have taken place. On account of coma, apomorphine subcut-
aneously is less apt to work, and other means of emptying the
stomach should be begun early (stomach tube, mustard, zinc sul-
phate, sulphate of copper). In cases with bad heart action, respi-
ratory distress and coma, atropin (intravenously) offers the only
hope, though many other measures, as mentioned under A. phal-
loides treatment, should not be neglected. Absolute recumbent
rest is enjoined. Sustain the heart. Give nitroglycerin for cold
skin and extremities, and dry heat** Atropin is not medically in-
dicated in every case, and good nursing may easily be of greater
importance to tide over periods of weakness and depression. Nour-
ishment should be concentrated. Tannic acid is useless; acidulated
water bad. Transfasion of blood, oxvgen and galvanism, have

been suggested. )
The fly Amanita possesses interest in several other respects. It
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is eaten in the Erzgebirge of Saxony and Boliemia.’* Treated and
untreated it has been eaten without bad results. A colored woman
in \'\ ashington recited in detail how she was in the habit of cook-
ing it. Rejecting gills and peeling the cap, specimens were hoiled
in salt water and then steeped in vinegar, then washed and cooked
and served with steak, the whole process a rational process to
remove poisons (?). Michael*” worked up to eating a thick medium-
sized cap (cocked) and *“properly peeled.” It tasted i1l but did
no harm. Then he ate a specimen prepared as salad which tasted
worse.  On this ground he classes it as “inedible.” TFor reasons
like this we are loath to take any one man’s testimony in the
great field of mycophagy. Peck has repeatedly 1'ecéive({ reports
from various people who eat it.”* He also records the eating of the
fine variety formosa of A. muscaria by a sheep, but Ford* suggests
that the herbivora are (at least, by mouth) immune to this toxin
as well as to others. There seem to be seasonable and local varia-
tions in the toxicity of Amanita muscaria™ and of other species.
One-tenth of a raw A. muscerie has produced in a man of thirty-
seven years, eleven days of illness, with typical muscama symptoms
but accompanied by fever.’ ’
The use of Awmanite muscarie simply and purely for produecing
drunkenness is well known, but has not been satisfactorily explain-
ed. Krasheninnikoff, who travelled in Siberia and Kamchatka for
ten years (1733), reports that the Koraks used the fly Amanita—
three or four for a moderate dose, and ten for a thorough drunk.
Langsdorff (1803) confirms this and Kennan®® describes it in some
detail in his first Siberian journey. The natives ecall the fungus
“muk-a-moor.” TIts sale has been made a penal offense by Russian
law but “prohibition does not prohibit.” One fungus may sell for
$20 worth of furs, and supply does not equal demand. 'i‘he dried
cap is used; a duly flavored decoction is made from them or pieces
are swallowed whole. TFirst effects come on rapidly and make the
candidate cheerful and merry, then drowsy and sleepy for ten
or twelve hours and he awakes in a state of exhaustion. During
the stage of excitenmient there is a horrible kind of delirium and the
experience of visions of varied character. The intoxication is
prolonged or passed on (among the lowest and most degraded
Koraks) by drinking the renal excretion and thus a spree niay be
economically kept up for a week.* Evidently the muscarin is. ex-
creted unchanged. (See Ziemssen, Fungus Poisoning, Vol. 17.)
Toleration develops, though death from an orgy is not uncommon.
The meat of animals dead of muscarin poisoning has a pronounced

-
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poisonous action if eaten by others (Stellar & Erman). In regard
to the use of Amanite muscaria as a fly poison, D. R. Sumstine
{(Penn.) reports that the apparvently dead flies revive fully in about
One of our mycologists has seen them recover after

two hours.
Tappeiner’ states that the fly poison is easily destroyed.

two days

Toxic Principles of Amanitas

Harmsen's “Pilz-toxin” was never confirmed. Iord® agrees that
A muscaria owes its action to musecarin but in place of the second
poison hypothecated by Harmsen it contains also an hemolysin
(as in A. phalloides) soluble in aleohol and @ constantly-present ag-
glutinin belonging to the glucosides. Agglutinins are bodies capa-
ble of causing groupings, coherence or agglutination of blood cor-
puscles when brought in contact with them. They act directly on
the blood cells. Given subcutaneously the agglutinin of muscaric
always caused death in typical convulsions. Violent cooking of
the plant, deadly without boiling, was shown to destroy both the
muscarin and agglutinin. Subsequent studies of other fungi were
based upon a search for the actions of the four active agents thus
far enumerated. We have seen from the foregoing consideration
of two deadly toadstools that Amanita phalloides contains two

poisons, (1) an hemolysin which is thermolabile and also easily de-
stroyed by the digestive juices and (2) an Amanita-toxin which is
the very definite and powerful poison of the species. Now in
Amanite muscaria we have (1) muscarin, a poison with its char-
acteristic and individual physiological action, (2) hemolysin in
small amount and (3) an agglutinin. Agglutining are not com-
mon in plants. Out of ninety-nine examined they were present in
four non-poisonous Papillionaceae and in six Daturas. Among
40 fungi they were present in one-quarter, thermolabile in some, in
others heat-resistant. They resisted drying of the fungi better than
did the hemolysins and were found to last for years in dried 4. mus-
caria.”

Amanita pantherina, though rave or lacking in America, may be
associated with A. muscarie since it is said to be used in Japan to
produce mushroom drunkenness. Musecarin has been isolated from it
as from the Siberian fungus. Delirium, dilated pupils and hallucina-
tions with visions of beautiful red, yellow and brown objects pre-
dominate over the gastro-intestinal symptoms. A. pantherina is
also used as a fly poison. Poisoning from it shows the usual ali-
mentary irritation coming on within a few hours, great excitement,
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delirium and convulsive seizures. Ocular symptoms, loss of mem-
ory and syncope are frequent. Gillot has collected thirty cases
with two deaths and Tnoko, in J apan, a series of thirty-two with
one fatality. Recovery is usually rapid but occasionally con-
valescence requires fourteen days. Atkinson’s Amanite cothurnata
-may be the American representative of A. panthering, hence both of
these should be avoided as esculents. A. cothurnate will poison
flies. A. pantherine extracts were without effect on animals but
only a few plants were tested.*!

There lLias been in recent years a tendency to explain away too
many cases of minor poisoning as dne to indigestion, decomposition
of the abundant proteid of mushrooms, or to the possible insect-
infection of good fungi—and to refer too many of the cases to “prob-
ably phalloides or muscaric.” Now the rich labors of Ford and his
co-workers, both in the field and in the laboratory, and the results
of Clark, Smith and Kantor have verified certain clinical experi-
ences and shown us that the list of more or less poisonous species
must be considerably extended. Amanita phalloides and its few
congenors still stand quite alone, head and shoulders above all
others, for extreme toxicity. They are, most fortunately, not like-
Iy to have any rivals for dangerous qualities. They have retained
their place easily at the head of the list of noxious species, but the
minor and less poisonous list has been somewhat increased. These
nearly all belong, in a way, to a muscaria group. It will be the
problem of pharmacological and biologic chemistry to show why
they cause such a variety of clinical disturbances,—by no means
explainable by “indigestion,”—and yet resemble the action of mus-
carin.

THI GENUS LEPIOTA

In contrast to the genus Amanita with its very dangerous species
and its few safe edible forms we have in the equally large genus
Lepiota a number of highly prized edibles. Amanita requires close
diserimination to distinguish its species; Lepiota, for the mycopho-
gist, principally, that he shall not confuse its L. naucina with
Amanita phalloides and that he shall not mistake the black sheep of
the section, Lepiota morgani or green-spored- Lepiota for Lepiota
procera, “The Parasol” L. morgeni is an enticing plant and prob-
ably the largest Agavic in the world. It is distinctly American. This
fine fungus shows very consistent partiality in selecting its vietims
for it always poisons certain individuals who try to eat it and
never distresses others of the same family. It is ecredited with at
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least one death and many serious illnesses. Significant it is that
heating destroys the greater part of its toxic properties. '

Dr. Blount (1llinois) says®: “One day last month the Man of
Science of our house came home with a fine specimen of large white
mushroom which hie took to the library and ideutified as ‘ho.rse
mushroom.”” (If vou do not care to discriminate bet'ween white-
spored and purple-brown-spored Agarvics, mycophagy is a dang:crj
ous field for vou!) “So a few were collected and prepared for
dinner. The :‘Jan of Science ate a small piece raw at 2 p. m. At
5 p. m., feeling well, he tried another piece, raw, as large as the
little finger. At 6 p. m. he felt generally ill and ate no supper.
In half an hour he began to have proiuse, painless watery bowel
movements, but blamed a dentist and his drugs for this.” Dr.
B. took two small portions each as large as a pea about 6 p. m.
The after-taste created loathing. Discomfort was immediate, and
consisted of a warm heavy sensation, slight pharyngeal spasm and
difficulty of swallowing. By 7 p. m. vomiting had begun, .became‘
very viélent and continued every five to ten mim%tes. plz%rrhea
beguan and lasted all of the next day. Intense burning pain in .the
stomach alternated with intervals of lassitude and exhaustlfm.

At 9 p. m. hypodermic medication (sfl'ychnia.]‘/30, atropine
1/100, morph. sulph. 1/4) and cocaine produced relief z?nd .slumber‘
came on at 11 p. m. Pulse was weak and rapid; perspu'*atwn free.
The Man of Science vomited three times and had diarrhea all
night. e felt as usual the next day. He ate 1?1ost and suffered
least. The action of the poison suggests muscarin.

V. K. Chestnut? records that the president of the Chicago Mycol-
ogical Society mistook L. morgani for L. p'r()(:cr.a: Prof. Miller (Terre
Haute) eats L. morgani and tells of six families that do s?. 9116
or twd members of each family are made sick, though two tannhe.zs
have eaten it repeatedly without trouble resulting. “The meat is
simply delicious.” Galveston and Milwaul@e record .seve'n casgs
of iliness and V. K. Chestnut adds twenty beside. Detroit might add
four. The symptoms are as above described, apparently also fr(')m
cooked specimens. The fatal case was that of a two-y.ear 01.(1 clpld
who died in convulsions in seventeen hours affer eating ()f a raw
plant. Poisoning has resulted after every variety of cooking and
after soaking in salt water. Webster® tells of a New Englz}nd my-
cophagist who removed to Missouri, identified L..m.orgam as L.
procere from pictures (!) and paid the penalty within two h(.)urqs%.
He draws the moral, “Eat only what you KNOW!’ }\IcllvameF‘

(p. 711) reports another case from Wisconsin of violent illness from
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raw (?) L. morgani, mistaken for L. procere and eaten in verv
small amount, presenting all symptoms above recorded but wit]vl
the addition of temporary blindness. Warren (Port Huron) reeords
that in a family of five who ate it two girls were made ill. Symptoms
came on early the next morning—seven hours after eating—and
?.Vel-e “almost as bad as from Gyromitra poisoning as it is known
in Port Huron.”

THE GENUS TRICHOLOMA

In this genus Mecllvaine agrees to label 7. saponuceum and T. sul-
fm"c'um as inedible on account of taste. I had for years regarded the
entire genus as safe, but in August, 1908, we had a group of seven
cases of rather violent poisoning from an innocent-appearing Trich-
olo%na. Good specimens were at once sent to Atkinson who de-
scribed them as a new species which he named 7%icholoma venen-
atum. This agaric has not been found again nor further tested. Of
the lot eaten many were badly infested by insects when examined
two .days later. The symptoms came on one hour after supper and
consisted of vomiting, sometimes bloody, retching and considerable
pr'ostration in three individuals. All recovered. Surprises like
this will continue to occur as long as fungi are eaten. It may be
years after some varieties of poisoning occur before the etiology is
saﬁsfac.torﬂy settled : whether due to a new deleterious species; a
kno“{n 1n<'3d1'ble V:a.riety not recognized by the consumer; a personal
phys.lologw sensitiveness of the individual; decayed fungi of good
speues or some infested by acrid insects; the rare presence of a
minor toxin in some generally-esteemed edible variety; or simple
acute indigestion—perhaps due to gluttony. The obseriver should
endeavor to fix positively the responsibility on the one real cause.

THE GENUS CLITOCYBE

Like Lepiota, this large genus has for Years been credited with
but one deleterious species. Within a few years two others have
been added. All three show muscarin symptoms in variety.

C.’litocybe tlludens, known as the “Jack o’ Lantern” because
of its phosphorescent glow, or the “Deceiving Clitocybe,” is mis-
’rakgn every year, in Detroit, by our foreign residentys f;)r Armi;-
laria mell-ea or for the European Chanterelle. And on such annuai
fall occasm'ns it hold.s.high carnival and breaks into the newspapers.
The attending physician has a’ busy night or a few busy hours—
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and is credited in the daily press with having saved lives in toad-
stool poisoning. The mycological investigators visit the family and
usually find its members up and about their usual occupations.
This is the impression one gets of Clitocybe illudens from twenty-
nine Detroit cases. The remnants of the feast are usually found
to be large half-cooked tough masses. Mellvaine reports a sapon-
aceous taste—and the ability to retain the fungus when eaten. It
is possible to make it comparatively harmless by heating it in salt
water for half-hour, then taking it out and frying it in butter.”
Farlow® reports illness of four persons. They found the fried flavor
excellent. Within two hours all had free vomiting lasting all after-
noon, no depression, no intestinal disturbance. No emetics were
used since the Jack o’ Lantern carries this property with it and
may thus ward off more serious results. At a New York state
institution eight teachers and children, after terrible nausea, re-
covered. No fatalities have been recorded. Diarrhea and prostra-
tion may oceur. Clark and Smith®” found that extracts of the plant
would stop a frog’s heart which would recover under atropine.
Similar results were obtained on the creature when paralyzed by
the extract. They conclude that Clitocybe illudens exerts a char-
acteristic muscarin effect on exposed bearts which effect Is com-
pletely overcome by atropin. (Not the case in extracts of Amanita
muscaria.) Ford finds no hemolysin but the power to produce an
acute intoxication in guinea pigs, fatal in one to seven days or a
chronic intoxication lasting fifteen days. No lesions postmortent.
Rabbits unaffected. After one year of drying boiling for half-hour
destroyed the toxicity.

The characteristic American COlitocybe illudens has its phosphor-
escent and related European correspondent in Agaricus (or Ple-
urotus) olearius, which, mistaken for the Chanterelle, caused ill-
ness of the illudens type in France.**

Fabre writes, “The soft light of Agaricus olearius has confounded
our ideas of optics; it does not reflect, it does not form an image
when passed through a lens, it does not affect ordinary photo-
graphic plates.” (Fabre, Poet of Secience—LeGros.)

Clitocybe dealbata var. sudorifica or Clitocybe sudorifica, the
sudorific Clitocybe, is an interesting little toxic toadstool recently
added to the black list. It is often found among “fairy rings” (Mar-
asmius oreades). T believe it has been picked with the latter and
thus caused trouble, though easily distinguished. The flavor is
good. Minneapolis has a record of two cases of poisoning. Peck
himself tested it, eating eight caps slightly fried, and got the usual
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[os]

reaction, L. e, some five hours of profuse perspiration beginning on
the forehiead and spreading over the body. This may be attended
Ly inereased nasal and salivary secretion, hiccough and discomfort,
though there ave no other il effect<.®  The original lot was tested
oh animals " #t Inoa rabbit the watery extract produces profuse
salivation in o few minutes with weakness amd sickness. increased
venal activity and acdvity of the bowels, followed by gﬁ’z\e‘iﬂ;ll im-
Frovement.  Fatal to guiuea pig in one quarter hour. Jven the
boiled extract paralyzed the vespiration in seven minttes. Auntopsy
negative. One rabbit died with slightly contraeted pupils. In a third
guinea pig there was salivation, lachrymation, ete., increased respira-
tion and then respivatory pavalysis, Drops in the eye contracted the
pupil for four hours. Its action therefore is that of the muscarin-
pilocarpin series. The little Clitocybe seemed more poisonous than
muscaric extract tested side by side with it for it killed rabbits
that withstood larger doses of muscarie extract. A frog’s heart
could be stopped for one hour with it and then revived with
atropine. Clitocybe dealbate should likewise be avoided for (.
sudorifice has been mistaken for it by a well-trained mycologist.

Clitocybe morbifera is similar in habitat and appearance to the
preceding and is closely related to it.*> In four cases in Middleville,.
Michigan, which have come to my attention, the symptoms were
more severe and serious than those of €. sudorifica. There was more.
discomfort and the attending physician recognized the likeness of
the clinical picture to muscarin disturbance and used atropine.
Four people ate, and three were made ill. The one that suftered
most had over-taxed her digestive powers the day before—a factor
that seems to predispose to mushroom poisoning. Symptoms came
on two hours after eating and were abdominal pain, vomiting of
f’eod including entire specimens of tough “Fairy Ring"” fungi, purg
mg, sweating, cold extremities and collapse. In one case there
was some blindness. A1 were fairly well the next day. Animal
tests have not been made. These must henceforth beb regarded.
45 a necessary part of the record.

‘(,,’Z'ifocg/bc nebularis which made Cordier ill, and is reported as
pmsonous when raw (Bertillon), is legally allowed among the thirty
varieties permitted in the markets of Munich, 't Here legal enact-
ments, duly enforced, have reduced the number of poisoning cases..
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THE GENUS HYGROPHORUS

Experimentally in man no Hygrophorus is known to be inedible
and there are many fine esculents. Hygrophorus conicus used to be
forbidden and Demange has attributed a serious outbreak of poison-
ing to it. It is fatal to guinea pigs by chronic intoxication—as are
many perfectly safe fungi. Cooke and Mcllvaine say it is all
right. H. pratensis var. cinereus is toxic to guinea pigs.® It is
edible. Var. albus contained a heat-resistant agglutinin and hem-
olysin: toxic to gninea pigs. Edible. H. marginatus similar and
edible. See Dibliography, reference 22, for several others. The
genus is either devoid of action or poisonous by chronic intoxication
only to guinea pigs. An excellent record, so far. The species are
clean, beautiful and inviting.

THE GENUS LACTARIUS

Lactarius contains some well known edible mushrooms—ZL. de
liciosus, volemus, corrugis, being well liked. MclIlvaine says that
not a single species retains its pepperiness after cooking. Some
of the genus tasted raw are horrible. L. torminosus “the griping
milky,” is charged with having cansed fatal illness.** In Germany it
is known as the “Birken”—or “Gift-reizker.” Eleven were poisoned.
Three children ate it fried, the youngest, aged two, died in twenty-
four hours. Tight Polish laborers, including two women who ate
most, prepared it. The women died after six day’s illness, treatment
coming late in their case. Symptoms came on in about five hours
and consisted of nausea, bheadache, abdominal cramps, vomiting
prolonged and even bloody; diarrhea was synchronous, violent and
profuse and accompanied by tfenesmus. Anuria and albuminuria
followed. Skin dry and later jaundiced; pupils dilated; heart
negative but weakening; respiration rapid, shallow, irregular and
tinally Chevne-Stokes. Temperature normal. Liver somewhat en-
larged. The remainder of the description, as well as the postmortem
findings in the adults, suggests very strongly that 4. phalloides was.
the cause and not L. torminosus. Atropin proved without effect in
the therapy and the invaluable hypodermoclysis of normal saline
solution was not used. No account of why or how L. torminosus
was settfled upon as the cause is given. Hockauf! doubts the diag-
nosis and says many authors (six are named) say L. torminosus
is harmless when cooked. Krombolz has eaten it though the taste

107
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was bad. Huseman’'s two cases referred to the species fit Admanita
muscaria. Great mycologists give couflicting reports. Kunkel
says in Sweden it is used cooked and is poisonous only when raw,
and this agrees with Iord's results.**—¥ord found that its
hemolysin and agglutinin were destroyed at 150° I, Though acutely
fatal to both guinea pigs and rabbits which showed convulsive-like
movements, with retraction of the head——a little like A. muscaria
intoxication but with more somnolence—these toxic effects were not
obtained when the extract was cooked one-half hour. Its safety
or danger perhaps depends entirely upon the cooking. Maass'
alludes to the presence in some fungi of drastically purgative
resinous acids which may be decomposed by cooking processes and
become foods. The milk of the Lactarii seems to be such a sub-
stance. “Insects eat both L. torminosus and L. deliciosus. They pro-
nounce excellent what we find poisonous and vice versa” (Fabre).
Hockauf regards L. torminosus and L. zonarius as poisonous and L.
plumbeus, L. chrysorriveus, L. vellereus, L. insulsus, L. pubescens, L.
pyrogalus, L. fuliginosus and L. violescens as suspicious or inedible.
Mellvaine reports L. dnsulsus and L. vellereus as edible, as good as
L. deliciosus. Murrill’s list of forbidden mushrooms is headed by
L. rufus and includes L. torminosus, L. fuliginosus, L. vellercus,
L. pyrogelus and L. theiogalus—perhaps all condemned only on
account of their taste when raw. Fabre's household finds L. deli-
ciosus overrated, coarse and difficult to digest.

Lactarius wvidus extract was acutely poisonous to guinea pigs,
fatal in forty-eight hours, but had no effect on rabbits. No hem-
olysin or agglutinin. Several authors rank it poisonous; the Boston
Mycological Club pronounce it deleterious. With L. torminosus
and Clitocybe illudens it is ranked as a violent gastro-intestinal
irritant.

THE GENUS RUSSULA

Russula, one of the most difficult genera for reliable specific
distinctions, appeals to the mycophagist because of the attractive-
ness, tenderness and abundance of its species. Members of the
Detroit Mycological Club and the Institute of Science have for
years eaten all the bright colored and peppery Russulas indis-
criminately and believe that Russula emetica is a safe fungus to
eat in Michigan. Hockauf says of the European R. emetica which is
so often condemned, that our knowledge is insufficient and that ex-
ceptions can justly be taken to reports in the literature. Krapf
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was made ill by it (?) before 1800 and its bad name has followed
in all subsequent reports which are based on this almost exclusive-
ly. Hockauf would take reports of many bad sorts with reserve.
Mecllvaine is very emphatic that about all Russulas are good, even
R. emetica, identified by Peck. R. foetens smells ill, tastes worse
and made Krombholz slightly ill. In 1817 ten deaths in Bohemia
were credited to Russula. Murrill” includes R. emetica in his poison-
ous list and credits it with cholin, pilztropin and musecarin and puts
down R. foetens, R. nitida and R. fragilis as mildy poisonous or sus-
picious. Warren (Port Huron) says, “I have eaten every kind of
Russula I have gathered except 2. foetens and no one would care to
eat that. Never any bad effects. Greatest fault is that they are
liable to be wormy. R. vesca, R. virescens, R. cyanoxantha, and
L. alutacee are permitted in the Munich markets. The “fraglos
giftig” R. emetice is eaten in the Baltic province Isthonia after
parboiling. (Maass.'?) : ,

Irey™ says that poisoning by Russula should be classed among
the greatest rarities. He reports two fatal cases, studied in the
greatest detail and from every angle, with thorough autopsy. The
clinical picture was not unlike that of A. phalloides intoxication,
with gastro-intestinal symptoms dominant. The two boys that died
(aged twelve and fourteen) ate the soup which they.had prepared,
on Sunday evening and Monday morning, were ill Monday night,
attended school on Tuesday and became very ill that night, as did
the father. They died on Thursday. Postmortem, the liver was not
that of A. phalloides fatality and the gastro-intestinal hemorrhages
and appearances were regarded as characteristic of the irritant
action of Russula poison. It is assumed, in these two cases, that
an essential change (spoiling) took place in the soup between the
first and second meals. An official investigation of the abundant
remnants of the fungi ruled out 4. phalloides and placed the blame
on spoiled Russula varieties.

THE GENUS MARASMIUS

Marasmius, the family of the internationally famous “fairy ring
mushroom,” has long been credited with having the poisonous M.
urens and the doubtful peronatus. Mcllvaine would clear both of
suspicion. We have no data but we would again warn of the danger
of getting Clitocybe sudorifica and Clitocybe morbifera cooked with
M. oreades. The latter, moreover, has been found tough, leathery
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and entire in the vomited matter after a mushroom feast—illness
e abusu, a common form of spurious mushroom poisoning.

Conclusions on White-Spored Genera

Of some 50 families of Agarics about 23 are white-spored. More-
over, more than half of all species one finds belong to this section.
Though the most dangerous toadstools belong to the Leucosporae,
there are so many fine ¢dibles that we do not wish to discard all
the white-spored species. If we are to eat fungi at all we must
expect to exercise discriminating observation on every specimen
intended for the table. In Amanita, the edible A. rubescens is no
harder to distinguish from the dangerous Amanitas than are
Lepiota naucine and many others. Mixed lots of many varieties
are a menace and should be used only by the trained student who
knows the qualities of each species in the collection. The number
of fatalities from fungi gathered by children tells its own story.
Cases among students of mycology have all been due to the milder
species, and have had the saving grace of adding real discoveries
or valuable information to our knowledge. If such cases are duly
published a real service and a duty are rendered to science. A
synopsis of white-spored species which are definitely deleterious
shows: About thirteen white Amanitas and a few nearer A. mus-
carig in their physiological action; one each in Amanitopsis, Lep-
jota and Tricholoma; three Clitocybes; at least one (and perhaps
a half-dozen) in Lactarius; Russula uncertain. ILactarius and
Russula are closely related genera, and will require much more
investigation, both by eating and by laboratory studies, before the
properties of the species will be known. Species closely related
botanically are often widely separated toxicologically, and vice
versa. This is seen in the contrasting qualities of Amanite phal-
loides versus A. solitarie and A. rubescens; A. muscaria vs. A.
frostiana and A. caesarea; Lepiota morgani vs. L. procera; Trich-
oloma venenatum vs. T. lerrewm and others; Clitocybe illudens vs.
C. multiceps and others; COlitocybe dealbata vs. C. sudorifica;
Lactarius torminosus vs. L. vellereus and others.

PINK-SPORED AGARICR

The number of genera is small and some mycologists would avoid
eating all species of the section. The common favorite Pluteus
cervinus, or “fawn mushroom,” has caused disturbance several
times, attended by numbness and tingling in the extremities, mild
general discomfort and an urticarial rash. Dr. Whetstone (Minne-
sota) has a record of the case of poisoning of an Iowa physician,
attended by abdominal pain, nausea, and vomiting coming on three
hours after eating. Cases like this should make one hesitate to
recommend almost any species to the uninitiated.

THE GENUS ENTOLOMA

All species of Entoloma should be avoided by the mycophagist.
They are seldom used. Warren says that you cannot cook the raw
taste out of them. Vomiting, diarrbea, tenesmus, mental and
physical depression are credited to them but no deaths.?* Six species
examined by Ford act identically, producing fatal chronic intoxi-
cation in guinea pigs or rabbits—sometimes in both. They vary
somewhat in agglutining and have no hemolysins. (E. salmoneum,
E. strictius, H. cuspidatum, H. nidorosum, E. rhodopolium, E.
sinuatum or E. fertile.) «. grande is under suspicion.'” FE. modes-
tum and E. subtruncatum were negative.*

E. fertile (sinuatum)-—14 oz. nearly killed W. G. Smith (Steven-
son, Vol I). It “harbors a virulent poison.”” The genus may have
its own poison, as Amanita. According to a recent collection of
cases by Sartory*® in France K. lividum is an extremely dangerous
fungus, causing severe illness, and occasionally death. He believes
that E. lividum is nearly as poisonous as some forms of A. phal-
loides. Butignot refers four cases of violent illness to it,*? though
but few specimens were in the mixture eaten. Vomiting and
abdominal pain, sweating and a vile diarrhea were the result.



BROWN OR OCHRE-SPORED AGARICS

These are not usually regarded as poisonous.

THE GENUS PHOLIOTA

“I have nothing but praise for the entire genus.” (McIlvaine.)

Recently P. autumnalis has arisen to claim high rank as a toxie
fungus.® In 1911 a mother and two children ate heartily of it.
The children died. Severe poisoning of three individuals is also
reported from Minnesota. Animal tests by Ford and Sherrick#!
on the Minnesota lot were negative on guinea pigs, rabbits and
the frog heart, but a New York lot, although negative on blood
corpuscles, was acutely poisonous to guinea pigs and rabbits even
after heating. Atropin did not neutralize the dilating effect on
the heart. Postmortem appearances resembled those of A. phal-
loides and the extracts were quite as poisonous. It should be
grouped with the deadly poisonous Agarics, with the nature of the
poison unknown.* P. mutabilis is approved in Munich.

THE GENUS INOCYBE

Absolutely negligible and uninviting as food, this genus has like-
wise recently taken an important rank toxicologically from labora-
tory studies. The trouble began when Dr. Deming (once Vice-
President of the New York Mycological Club) knowingly gathered
Inocybe infide and mixed it, for cooking, with Panaeolus papillion-
aceus which Le knew to be mnon-poisonous. The chance taken
was one in a thousand—but he lost. (See 37, 47 and 48 in Bibli-
ography.) Tive people were made ill. Symptoms, which came on
soon, were a sense of fullness in the head and a rapid pulse—as if
nitroglycerin had been taken. Sweating and warmth, no nausea
or prostration; slight confusion, pressure and pain in the lower
bowel. Some patients vomited, some had diarrhea. Recovery was
complete in a few hours under simple treatment. Conclusions®” 4
are that 1. infida contains a poison of the type of muscarin, acting
more particularly on the nervous system and similar to the nar-
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cotic of Inocybe infelic. (See below.) Atropin acts as antidote.
The relationship of the toxins of 7. infida and I. infeliz to those of
A. muscaria 18 not yet clear.

Trocybe infelir, one of the most common Inocybes, closely related
to the preceding. has not been tested for edibility, nor thus far
been reported as toxic to man, but its poison seems definite and
powerful. Ford and Sherrick* found it to contain a definite poison
which resists dessication and boiling. Small doses produced a deep
sleep in gninea pigs and rabbits from which they awoke well. A
profound acute intoxication and coma, quickly fatal, followed large
doses. The intoxication was such as is seen only with Lactarius
torminosus, a somnolence with retracted head (rabbits), passing
off in five hours. The action was not characteristically that of A.
muscaria, though not inconsistent with muscarin, but that of a
narcotic of some sort. Further work is promised. Autopsy on
guinea pig showed hemorrhagic spots and perforating gastric ulcer.
Generally the examination was negative. [nocybe decipiens has
likewise no clinical record. Though its agglutinin is destroyed by
heat, the heated extract in 2 to 4 cc. doses nevertheless kills guinea
pigs acutely—even in 20 minutes—due to dilated heart. Smaller
doses bring on lachrymation, salivation and nasal discharge, with
labored respirations. These symptoms last a few hours and disap-
pear, but the animals die in a day. Occasionally hemmorhage into
the stomach is found postmortem. Dropped into the eye of rabbits,
the pupil contracts—resembling A. muscaria and muscarin. Boil-
ing the extract does not change its action. This significant record
entitles this Inocybe likewise to a place among the more dangerous
toadstools.** *

Inocybe sp. agrees in biologic pharmacology very closely with
the preceding -and the same conclusions are justified in this newest
addition to a bad family. Agglutinin powertul, but thermolabile.
A muscarin-pilocarpine poison.’®

THE GENUS HEBELOMA

Hebeloma is closely related to Inocybe. The generic distinctions
may be learned in order that the mycophagist may reject both
genera as inedible. They never will be missed, anyway. Little
is known about them. Hebeloma sinapizans is suspected (eaten
with a gay mixture which included PAmanita jaune -citrone).™
Hebeloma fastibile is related to Inocybe™ Kobert would class I.



856 THE AGARICACEAE OF MICHIGAN

rimose and H. fastibile in the muscarin group.! Ford® reports
favorably on H. crustuliniforme and another closely related species,
even though the former is called “poison pie” in England.

Summary of Brown-Spored Genera

In summarizing the brown-spored group we have to take strong
exception to the recent idea that none are known to be poisonous.
Pholiota has some edibles worth while but the importance that
P. autumnalis (perhaps identical with P. marginate) has recently
achieved as a dangerous species is an unexpected warning on the
family. Flammula has fair edibles and is free from suspicion at
present. Kauffman’s long and careful studies on the glorious genus
Cortinarius will now enable us to begin to record the qualities of
its species with some hope of accuracy. Past experience on its
species warrants the statement that they are pretty safe esculents.
The remaining brown-spored families should be rejected.

PURPLE-BROWN-SPORED AGARICS

Hypholoma sublateritium is regarded as poisonous in Europe.
It is sometimes bitter, and on this account alone, like many other
fungi, has probably been wrongly labeled. Our Club members have
occasionally found the “Bricktops” and others inedible, on account
of taste. Kobert states that the “TFalscher Stockschwamm,”
H. fasciculare, is not edible. Kunkel says it may be poisonous but
not very. H. instratum and Psilocybe cernua both produce acute
intoxication in guinea pigs, fatal in three days. Imternal and .
subserous hemorrhages and enlarged glands were found postmortem.
(Morchella esculentd, the Morel, produces similar findings). Idible
properties are not recorded. No fatalities in man have been referred
to Hypholoma and there are many edible species.

Agaricus or Psalliota—the meadow mushroom family—contains
the most famous and most sought edibles, a number of species.
Any one who knows of the woods-inhabiting species in the genus
would probably know and avoid the deadly Amanitas growing
among them. Though they do occur, it is very rare for the danger-
ous white Amanitas to get out into the open grassy haunts of
Agaricus campestris and Lepiota naucina. But no one should
rely on usual habitat as his safeguard. He should know well the
appearances in detail of the plant he may safely use. We know
that two of our Michigan fatalities were due to children wander-
ing into the woods and adding Amanile phalloides to ‘“the
meadows” they had collected, and three other Michigan deaths
were caused by mistaking the “Destroying Angel” for Lepiota
naUCing.



BLACK-SPORED AGARICS

Ford, in 1907, stated that no cases of poisoning have ever re-
sulted from the use of any of the purplespored or black-spored
Agarics. T am of the opinion that a good many cases of the milder
type have been caused by both Coprinus and Panaeolus. Tt will
come as a shock to the lovers of the old reliable “inkies” to find
them candidates for the increasing cohort of poisonous fungi.
Their reputation has been as fair as their spores are black. That
of the “shaggy mane” has been traced back to Pliny.

In “Good Housekeeping” (October, 1910) Dr. Cleghorn tells of
ten people in four families accustomed to using ink caps, being
made ill on three different dates by Coprinus comatus. The appear-
ance was as of one intoxicated. There was failure of muscular coor-
dination, standing being difficult and walking impossible. Drowsi-
ness, loss of emotional control, bloodshot eyes, enlarged pupils, inco-
herent or inappropriate speech were the symptoms coming on in a
few minutes or hours after eating. There was no prostration and
heart and lung action were strong and regular. One patient com-
plained of the apparent bending and swaying of the furniture. One
had a temporary complete paralysis of the left arm. Practically no
food had been eaten but the ink-caps. Prof. John Dearness® sug-
gests Panaeolus campanuletus as the cause in these cases but in
view of the circumstances reported this hardly seems likely. De-
troit cases of unpleasant effects—more than an acute indigestion—
have been reported from taking beer with a meal of C. comatus. I
have also known of four cases in which flushed face, bloodshot eyes
and rapid and distressing heart action followed the eating of C.
atramentarius. In two of these cases no alcoholic beverage had been
taken. TIn the other two, only a very small amount to which the
individual was accustomed. Further reports concerning the inkies
are desirable.

Ford*® has examined Panaeolus retirugis only. Tt is regarded as
edible by all authorities but is similar to P. papilionaceus which
though edible, has been known to produce a peculiar intoxication.
He found no hemolysin or agglutinin. Fatal to guinea pigs and
postmortem negative. P. campanulatus, classed as poisonous by
Murrill, is eaten by MclIlvaine. Its bad reputation goes back to
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1816 and has not been taken seriously. A Minneapolis report
says that two rather delicate ladies ate of it—two ta'blespf)ons‘ful
of stew. Drowsiness came on quickly; a sensation of intoxication,
dizziness, staggering, trembling, numbness, contraction of t‘he
jaw, stricture of the throat, precordial distress. headache with
sensation of fullness, face flushed and eyves injected, no nause.a.
Delusions of sight accompanied insomnia—the patients saw big
red automobiles in the room or queer figures on the wall paper.
The evelids in one case were temporarily paralyzed. Mild but
irritm;t diarrhea. In one case the heart was intermittent for a
week. Recovery was not prompt. A third and more vigorous
patient only tasted the stew. Two hours later she complained of
dizziness, ringing in the ears and dry throat. ‘

P. papilionaceus, “The Butterfly,” has flitted into and out of the
questionable list. Mecllvaine has seen it produce hilarity and
other mild symptoms of intoxication, soon over. Moderate quan-
tities have no effect. Murrill does not rank it as certainly bad.
Tt is a small uncommon Agaric and may therefore be easily spared.
In nine years experience in cultivating the gardener’s mushroom
I have not seen the Coprini or Panaeoli coming on the beds in
amount sufficient to warrant the picking of them, but know that
P. subbalteatus has thus occurred.



BOLETUS

Though these volumes deal only with the Agarics, or gilled
fungi, a paper on mushroom poisoning would not be satisfactory
did it fail to include some matter on the Boleti and on Gyromitra,
especially since we have some positive data to report.

Tord* says that the definitely poisonous Boleti are not many,
and that even the toxie, by reason of their bad taste or emetic or
purgative action, protect the user from great harm. But few
deaths have been traced to Polypores. Among the important escul-
ents are B. edulis, B. scaber and B. granulatus. The majority are
edible, but bitter and wormy varieties are common, and others
produce vomiting and diarrhea. McIlvaine regards the genus as
very safe. On the other hand, a gentleman at Walloon Lake, Michi-
gan, after spending some weeks testing Boleti, said he had not
found omne variety that did not make him sick! Warren (Port
Huron) says, “I never eat them and T tell otlers to let them alone.
There are too many good kinds to bother with wormy Boletus.”
B. satanus and B. luridus are everywhere called poisonous, though
the toxic principle is little known. Kobert found muscarin in the
latter, but conservative Michael says. it is edible. B. clintonianus,
B. cavipes, B. paluster, B. chrysenteron var. sphagnotum were all
found* free from muscarin or definite poisonous action on guinea
pigs and rabbits. Variety sphagnorum has not been reported
edible but B. chrysenteron and the other three are approved.
McIlvaine, after years of testing by many people, is very positive
that both B. satanus and B. luridus ave edible. Boletus felleus is
free from hemolysins and agglutinins and musearin, but produces
chronic intoxication in rabbits and guinea pigs, fatal in two or
three weeks. FExtract from the dried plant produced a steady
emaciation in rabbits and progressive cachexia in guinea pigs.
Probably to be classed as poisonous.* Very bitter and inedible.

B. chromapes: No hemolysin, agglutinin nor musearin. Poison-
ous only to guinea pigs. Decision deferred. Edible (McIlvaine).

B. ajffinis and ornatipes: A thermolabile agglutinin destroved at
150° F. No definite action. Edible (‘McIlvaine). ’

B. bicolor: An agglutinin; negative on hemolysin and muscarin.
Non-toxie. One of the very best esculents (MecIlvaine).
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B. separans:  An agglutinin requiring boiling for its destrue-
tion, non-toxic. Iidible, Mecllvaine and Hard.

B. ravanelli seems to be safe but not tested by actual use.

B. roranae, similar to B. separans. Dietic properties unknown.

B. miniato-olivaceus should be regarded with suspicion because of
the report on its var. sensibilis (below). TFord* finds it to contain
a heat-resistant agglutinin and to be poisonous to guinea pigs by
chronic emaciation. Rabbits were not atfected. No evidence of
muscarin.  (Compare Clitoeybe dealbata versus C. sudorifica.)

B. pachypus has a bitter taste and a bed-bug odor.** A case of
poisoning which Hockaut wounld refer to cheese, has heen credited
to it. Murrill adds B. ferruginatus, B. eastiwoodice, B. frostii
(edible, Peck), B. morrissi, and B. rubincllus to the uncertain or sus-
pected. TFabre, in a chapter on insects and mushrooms, (Life of
the Fly), records that his peasants eat B. satanus and other doubt-
ful species after boiling them in salt water and rinsing.

Boletus miniato-olivaceus var. sensibilis. 1t will be seen from
the above that our opinions on some species of Boletus are
much at variance. The following case illustrates how effectively
a student of mycology can add to our knowledge by following up
thoroughly, aend reporting cases of poisoning. Colins® records
that a certain Boletus—found to agree with the erroneously-figured
edible B. subtomentosus in Palmer’s “Mushrooms of America”—
was broiled and eaten for breakfast. Three persons ate sparingly
and two ate freely. In two hours vomiting and then purging, with
collapse calling for brandy and ether subcutaneously in one case,
with narrowing or closing of the field of vision, coldness and
helplessness, came on. There was no vertigo, headache nor acute
pain. The action was mostly that of an irritant. Coffee was the
principal stimulant used. One patient did not recover fully for
several weeks. I'resh Boletus specimens were soon secured from
the original spot and again one year later. These were identified
by Peck as B. miniato-olivaceus var. sensibilis.

GYROMITRA ESCULENTA

This fungus is also known as Helvella esculenta, the false Morel,
and the Lorchel. Our Michigan species may include G. brunneaq.
Dispute still rages around this fungus and this is characteristic
of a species that contains a minor poison or an inconstant
one or one that affects only a few individuals and these only
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at certain times. G. esculenta has 2 long criminal record in Europe.
Nevertheless, it is not evervihere under the ban even there, for its
sale, dried or fresh, is permitted in Berlin and Munich though
forbidden in Austria. Dried, dusty, wormy (Anobium and Tinea),
specimens are sold in the shops; old and inferior fresh ones at re-
duced prices in the markets. Several American authors say that
only old specimens are dangerous. This is not true. The poison is
very soluble in hot water and hence parboiling and rinsing may ren-
der the mushroom safe. Kobert says that all the Morchellag are
safe but that the False Morel furnishes a record of over one hun-
dred and sixty cases of poisoning. Hockauf® reports four cases
with one fatality (girl of nine years) in April, 1905. Loevegren also
has five cases with a fatality, in a girl of five years. Vomiting, colic,
weakness, irregular respiration, tonic cramps of voluntary muscles,
dilated pupils, janndice and prolonged unconsciousness were the
chief symptoms. Death mayv occur on the first day or in five days.
The active principle has long been known as helvellic acid and
has a true blood-dissolving action shown by the hemaglobinuria,
icterus, and the pigmentation of the spleen. Nephritis and fatty
degeneration of the liver are also found at autopsy. Gyromitra
esculenta stands alone in producing a true hemolytic set of post-
mortem appearances. Frey says that this form of poisoning seems
to have become very rare. Amanita phalloides does not produce
it. Animal tests following Hockauf’s cases were negative. Kobert
says the fresh extract is very variable. Allen (California) reports
G. esculenta plentiful there and one of the hest edibles, but that
it should be let alone. In Michigan it begins to appear on the edge
of melting snow banks even as early as mid-March and I have seen
a small fall crop in northern Ontario in September. It is common
about Port Huron and is eagerly sought and even sold in the
markets. Warren and Peck (letters) and Dearness® report a num-
ber of illnesses and at least one fatality due to Gyromitra. In the
cases of Dearness the family were made ill after eating of the
warmed-over cooking. Coma and death of one adult came on the
fourth day. In the Michigan cases there were two groups of nine
people each who ate, with two illnesses in each group. Symptoms
came on in about six hours. Very violent vomiting and diarrhea,
with much weakness and fear were the chief symptoms. Heart
action was good. The acute illness lasted thirty-six hours, inabil-
ity to take food three days, and recovery required about five days.
“No other ill effects except that they don’t want any more Gyromi-
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tras.” The fungi were fresh and prepared as often before——.and
since. Warren savs, “I know they may contain some kind of poison
that aifects some people at certain times.”

Ford® has examined specimens of . esculente from Massa-
He found themn entirely negative and harmless in every

chusetts. : e
method of testing on guinea pigs, rabbits and the {rog’s heart.

CONCLUSIONS AND SUMMARY

Because of the growth of popular interest in the s:tud?f of the
mushrooms and toadstools, both as a “fad” and as a scientific past-
time, and because of the influx of foreigners' acc‘usto‘med to }1se
fungi for food, the subject of mushroom poisoming is assuming
inereasing importance in America. o .

The white Amanita or Death-cup (Amenite phallo@es} and 1t§
few closely related species are responsible for at least nine-tenths (.)t
all fatal cases of mushroom poisoning. In illness causefi by this
fungus the mortality runs very high. Symptoms are siX to ten
hours in coming on. Suffering is extreme, and death often does
not occur until a week or more has elapsed, though the course is

quicker in children. There is no antidotal treatment. Clinical

course and post-mortem findings are characteristic. o

The white Amanita group contains a toxin found 1'11 no other
fungi. It is a poison which causes profound degenerative changes
in the internal organs and in the cells of the central nervous
system. ’ '

The white Amanitas are easily recognized and avoided. .

Tn all cases of mushroom intoxication, it is the duaty of physmla.ns
and of friends to make every effort to learn whether or not Amanite
phalloides has been eaten or whether some less dangerous toad-

stool is causing the sickness. Such determination is important

both in determining treatment and especially prognosis. o
The yellow Amanita or “Fly Fungus,” {lmamm muscaria, is
second in importance. It is much less pmsonous'. It pr.oduces
characteristic symptoms unlike those of A. phalloides, coming on
in three hours or less, showing prompt disturbance of t.he nerve
centers, and a disease of shorter course. and .1ower‘ Ino'rtahty. The
degenerative changes seen in A. phalloides intoxications, do nojc
occur. If fatal results occur, this outcome may be eXPecte(l earl?r.
A large part of the disturbances produced by Amanita .musct.n'm
are due to the musecarin constituent of the fungus. This poison
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can be counteracted by the drug atropin. Hence A. muscaria in-
toxication is somewhat amenable to treatment.

Physicians should Le able to distinguish between these two forms
of poisoning. Symptoms are not always definite enongh to be
relied upon, and specimens of the mushroom which has been eaten
should be identified. Tocal or near-by botanical centers are always
glad to be of service in such problems. )

A number of minor poisonous species of mushrooms (about
twenty) produce symptoms, when eaten, which resemble the \action
of muscarin. These species have not been given the importance and
attention which they deserve. They usually also have an emetic
action which prevents fatal consequences. Some of them are violent
gastro-intestinal irritants and may thus add gravity to the illness.
Deaths from them are almost nnknown in healthy adults. Deter-
mination of the species is of great practical and scientific import-
ance, since these minor cases are more numerous than is generally
supposed.

Physicians and students of mycology should report cases in
medical or botanical journals. Cases reported in the newspapers.
should be investigated.

Species closely related botanically may differ very widely in
poisonous quality, though this is not usual. No variety should be
eaten until its specific name has been determined by competent au-
thority. If its edible qualities are mot known or are in dispute,
testing should proceed cautiously. The eating of mixed lots is t(;
be condemned unless the user positively knows the reputation of
each species to be good. Parboiling is a partial safegnard. None
but clean, fresh specimens should be used, and these should bhe
thoroughly cooked and indulged in only in moderation. Most
mushrooms are not easily digested. Warmed-over portions are
occasionally found to have developed toxic principles.

Good and abundant edible varieties are common, and the lover of
fungi need take mo chances. He can easily acquire a personal
edible list, and can add new species to it as his knowledge and
ef‘{pel.‘ieme grow. Scientific mycology should precede mycophagy
and increase one’s pleasure in eating fungi.
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GLOSSARY

ABERRANT, differing from a certain species, genus, etc, in some
respects, but not easily placed in another species, genus, etec.

ABNORMAL, (of a specimen), not properly developed.

ABORTIVE, (of a fruit-body or its parts), not perfect or entirely
lacking.

ABRUPT, (of a stem), terminating suddenly.

ABRUPTLY-BULBOUS, (of the bulb of a stem), not rounded abov

ACICULAR, (of a stem or cystidia), bristle-shaped, very slender.

ACICULATE, same as acicular.

ACRID, (of the taste of a mushroom or its juices), biting on the
tongue.

ACUMINATE, (of cystidia, or the ends of a lamella), gradually
narrowed to a point.

ACUTE, (of cystidia or the edge of the gills), pointed; less than a
right-angle; sharp-edged; not prolonged.

ADNATE, (of gills), see Fig. 1, 2; also (of the pellicle, scales, ete.),
not capable of being peeled off or easily detached.

ADNEXED, (of gills), see Fig. 1, 4, narrowly attached to the stem.

ATFINITY, (of a species, genus, ete.), closely related by natural
characters.

AERUGINOSE, (color), verdigris-green.

AERUGINOUS, same as aeruginose.

AGGLUTINATE, (of fibrils, hairs, ete.), as if, glued together in
tufts.

AGGREGATE, crowded close together.

ALLANTOID, (of spores), sausage-shaped.

ALLIACEOUS, (odor), like onions or garlic.

ALUTACEOUS, (color), light leather colored; isabelline; pale tan.

ALVEOLATE, (of the surface of pileus or stem), deeply pitted.

AMBIGUOUS, (of a species, genus, ete.), doubtful as to its place
in classification.

AMYGDALINE, (odor or taste), like that of peach or cherry stones,
cherry-bark, ete. )

ANALOGOUS, similar in form, structure or appearance, but not
necessarily related to.

ANASTOMOSING, (of gills, ridges, wrinkles, etc.), connecting
crosswise, so as to form angular areas or pits bounded by the con-
necting gills, ete.
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ANGULAR. (of spores), not rvegular in outline, not rounded; (of
scales or pileus), when formed by cracking of cuticle, ete.

ANNULATE. (of stem), bearing an annulus.

ANNTULAR. (of remains of veil on stem), resembling a ring.

ANNULUS, the encircling band or curtain on the stem, resulting
from the loosening of the inner veil from the margin of the pileus.
See Fig. 2, 5.

ANOMALOUSR, deviating from the general rule.

ANTERIOR, (of gills), the end of the gills at the margin of the
pileus: in front.

APICAL, (of stem), the portion near the pileus; referring to the
apex.

APICULUSR, (of spores), the short, often sharp papilla at one end
of a spore, by which it was attached to the sterigma.

APICULATE, provided with an apiculus.

APPENDICULATE, (of margin of pileus), hung with fragments
of the veil.

ATPPLANATE, (of pileus), flattened out or horizontally expanded.

ATPPRESSED, (of scales, fibrils, hairs, etc.), closely flattened down
same as adpressed.

APPROXIMATE, (of gills), free from but approaching the stemj
closely ; not remote.

ARACHNOID, (of the partial veil), cobweb-like.

ARCUATE, (of gills or margin of pileus), curved like a bow.

ARCUATE-DECURRENT, (of gills), extending down the stem.

AREOLATE, (of surface of pileus or stem), arranged in little areas.

ARGILLACEOUS, (color), clay color, resembling ochraceous-cina-
mon-brown.

ARID, (of gills), dry, somewhat parchment-like.

AROMATIC, (odor), of an agreeable aroma, reminding of drugs.

ASCENDING, (of gills), in the case of a conical-shaped or unex-
panded pileus.

ASTRINGENT, (taste), causing more or less contraction or
“pucker” of mouth membranes.

ATOMATE, (surface of pileus or stem), covered with minute, shin-
ing, point-like particles.

ATTENUATE, (of stem), gradually narrowed and thinner.

AURANTIACOUS, (color), of an orange color.

AUREOUS, (color}, golden-yellow, reddish-yellow.

AXIS, (of stem), the central, interior portion.

AZONATE, (of surface of pileus), not zoned.

BASAL, {of stem}, at the lower end.

A ——— i

. o o oot e e i
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BASIDIOMYCETES. see page 26.

BASIDIUM, (of gills), one of the large cells which collectively
compose the hymenium and which bear each four spores.

BEADED, (of gills), applied to the row of drops exuding from the
edge of gills.

BEHIND, (of gillx), toward the stem.

BI—, of two, or twice.

BIBULOUR, (of surface of pileus), capable of absorbing moisture.

BIFURCATE, (of gills), forking by two’s.

BISTRE, (color), blackish-brown,

BIOLOGY, the science of living organisms.

BIOLOGICAL, concerning the life of plants or animals.

BLOOM, (of pileus or stem ), a minutely velvety surface.

BROAD, (of gillsj, a relative term, opposed to narrow ; determirned
by experience.

BUFF, (color), pale creamy-gray.

BULBOUS, (of stem), enlarged at base. (See also “abruptly-bul-
bous”, clavate-bulbous and round-bulbous.)

BULBILLATE, (of stem), provided with a small or obscure bulb.

BULLATE, (of pileus), with a rounded knob.

BYSSOID, (of mycelium}), the condition when fine filaments spread
from the base of the stem or fruit-body over the substratum.

CAESIOUS, (color), pale bluish-gray. -

CAESPITOSE, aggregated in tufts but not grown together.

CAMPANULATE, (of pileus), bell-shaped or similar.

CANALICULATE, (of stem), furrowed or fluted.

CANDIDOTUS, (color), shining-white.

CANESCENT, (surface), covered with hoary down.

CAP, the pileus.

CAPILLARY, (of stem}, hair-like.

CAPITATE, (of cystidia), with a minute knob at the tapering apex.

CARBONACEOUS, (of tissue), of the texture of charcoal.

CARINATE, (of spores), furnished with a keel, boat-shaped.

CARNEOUS, (of trama), fleshy.

CARTILAGINOUS, (of stem, cortex or cuticle), tongh-brittle,
breaking with a snap.

CAULICOLOUS, growing on herbaceous stems.

CELL, (of fungi), the living, protoplasmic units into which the
mycelium and hyphae are divided.

CERACEOUS, waxy.

CEREBROSE, (of surface of pileus), convoluted like a brain.

CHLAMYDOSPORES, (see secondary spores), thick-walled spores

developed from hyphae but not on basidia.
111
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CINEREOUS, (color), ashy-gray.

CINNABAR, (color), vermillion, red.

CINNAMON, (color), cinnamon-brown.

CIRCUMSCISSILI, (of volva). See page 593.

CITRINE, lemon-yellow.

CLAVATE, (of stem), thickened toward base, like a club; (of
basidia and cystidia), thickened at apex, club-shaped.

CLAVATE-BULBOUS, (of stem), with a bulb which tapers gradu-
ally upwards.

CLAY-COLOR, argillaceous.

CLOSL, (of gills), halfway between crowded and subdistant; a rela-
tive term.

COBWEBBY, (of veil), composed of threads fine as those of a cob-
web. :

- COCHLEATE, (of pileus), twisted like a shell.
COERULEOUS, (color), sky-blue.

COHERENT, (of stems), grown together.

COMPRESSED, (of stem), flattened lengthwise.

CONCAVE, (of pileus), round-depressed like a bowL

CONCENTRIC, (of zonation, etc.), rings or zones within one an-
other in a series.

CONCHATE, (of pileus), resembling an oyster shell in shape.

CONCOLOR, (of gills and stem), when of the same color as the
pileus.

CONCOLOROUS, same as concolor.

CONFLUENT, (of flesh of stem), continuous with trama of pileus
and of similar texture.

CONGLOBATE, (of base of stems), collected into a fleshy mass.

CONIDIUM, (see secondary spores), thin-walled spores developed
on mycelium or on the hyphae of the fruit-body.

CONIDIA, plural of conidium.

CONIDIAL, relating to conidia.

CONIDIOPHORE, the specialized hypha bearing a conidium.

CONIFER, mostly evergreen trees bearing cones.

CONIFEROUS, said of forests or wood of conifer trees.

CONNATE, (of stems), grown together.

CONNIVENT, (of margin of pileus), converging on the stem.

CONSISTENCY, the firmness, density or solidity of the tissues
which compose the parts of the fruit-body.

CONTEXT, the trama.

CONTINUOUS, (of stem), same as confluent.

CONVEX, (of pileus), regularly rounded, broadly obtuse, etc.
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CONVEXO-PLANE, (of pileus), changing from convex when
younger to flat when expanded.
CONVEX-EXPANDED, (of pileus), changing from convex and
tending towards plane; the margin often remaining decurved.
CONVIERGENT, (of trama of gills}, in section the hyphae are seen
to turn inwards to a median line.

CONVOLUTE, same as cerebrose.

CORIACEOUS, of a leathery texture.

CORNEOUS, of a horny texture.

CORRUGATE, (surface), coarsely wrinkled.

CORTEX, (of stem), the outer, denser rind.

CORTICAL, referring to the cortex.

CORTICATE, possessing a cortex.

CORTINA, the inner or partial veil in some genera of Agarics,
the structure of which is cobwebby.

CORTINATE, provided with a cortina, or (of stem) covered by the
threads of the cortina.

COSTATE, (of gills, ete.), veined or ribbed.

COTTONY, (of surface), covered by a soft cotton-like substance.

CRENATI, (of edge of gills or margin of pileus), scalloped.

CRENULATE, very finely crenate.

CRETACEOUS, (of color or consistency), like chalk.

CRISPED, (of gills), finely wavy.

CROWDED, (ot gills), almost touching one another.

CRUCIATE, (of spores), having the general form of a cross.

CRYPTOGAMS, the group of plants which reproduce by spores and
which include the fungi.

CRYPTOGAMIC, relating to cryptogams.

CUCULLATE, (of pileus), shape of a “high hat.”

CUNEATE, (of pileus), wedge-shape.

CUSPIDATE, (of pileus or cystidia), tipped with a prominent
sharp protuberance.

CUTICLE, (of pileus or stem), a differentiated thin layer of hyphae
on the surface; same as pellicle.

CYATHIFORM, (of pileus), cup-shaped or bowl-shaped, flaring
above.

CYLINDRICAL, (of stem or spores), of the same diameter through-
out its length.

CYSTIDIUM, (of hymenium of gills), mixed with the basidia and
usually projecting beyond them; large sterile cells.

CYSTIDIA, plural of eystidium.

DECORTIQATED, of dead wood destitute of the bark.
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DECUMBENT, (of stem), with the lower end Iying against the
substratum.

DECURRENT, (of gills), descending on the stem, see Fig. 1, (3).

DECURVED, (of margin of pileus), bent down.

DEBRIS, the mixture of fallen leaves, twigs, wood, etc.. covering
a forest floor.

DEFLEXED, same as decurved.

DELIQUESCENT, (of gills), absorbing water and dissolving at
maturity.

DENTATE, (of gills), toothed on the edge.

DENTICULATE, (of gills), finely dentate.

DENUDED, (of pileus and stem), naked or glabrous by removal
of the scales, floce, ete.

DEPAUPERATE, undeveloped because of lack of favorable condi-
tions. A

DEPRESSED, (of pileus), central portion lower than margin.

DETERMINATE, having a fixed, definite limit.

DETERMINATION, assigning a plant to its correct place in the
classification.

DIAGNOSIS, a distinctive description of a plant.

DIAPHANOUS, transparent or nearly so.

DICHOTOMOUSR, (of gills), repeatedly forking in pairs.

DIFFERENTIATED, applied to portions or tissues of different
character, all derived from a homogeneous tissue.

DIFFORMED, irregular in form.

DILATED, (of stem), enlarged.

DILUTE, (of color), reduced in strength.

DIMIDIATE, (of pileus), semicircular in outline, (of gills), that
reach only half-way to stem.

DISK, (of pileus), the central portion of the surface.

DISCOID, (of pileus), with a noticeably marked, flattened disk.

DISCRETE, (of veil, scales, etc.), separate, not grown fast to and
continuous with the surface.

DISTANT, (of gills), set far apart, especially toward the margin
of the pileus; a relative term.

DIVERGENT, (of trama of gills), in section, the hyphae are seen
to turn outwards from a median line.

DORSAL, (of pileus), the upper, back side.

DOWNY, (of pilens and stem), composed of fine hairiness.

DRY, not viseid nor hygrophanous.

EBEXEOUS, (color), black as ebony.

EBURNEOUS, (color), white like ivory.
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ECCENTRIC, (of stem}), not attached in the center.

ECHINATE, (of scales, ete.), sharply pointed spines.

ECHINULATE, (of spores, ete.), with minute and finely pointed
spines. *

ELEVATED, (of pileus), raised up at the margin.

ELLIPTICAL, (of spores, young pileus, gills, etc.), longer than
broad, usually more than twice as long as broad and curved in
outline.

ELLIPTIC, ELLIPSOID and ELLIPSOIDAL, similar to elliptical.

EMARGINATE., (of gills}, notched near the stem. See Fig. 1, (6).

ENTIRE, (of gills), edge not toothed, efc.

EPIDERMIS, see cuticle.

EPISPORE, the outer wall of a spore.

EPIPHYTAL, growing on leaves.

EQUAL, (of stem), of nniform diameter; (of gills), alike in length.

ERODED, (of gills), edge as if gnawed.

ERORSE, same as eroded.

ESCULENT, edible, can be eaten.

EVANESCENT, (of veil, annulus, scales, ete), but slightly de-
veloped and soon disappearing.

EVEN, (of surface of pileus, stem, spores), without striations,
elevations, depressions or unevenesses of any kind. Compare
glabrous and smooth.

EXCENTRIC, see eccentric.

EXOTIC, foreign, not native.

EXPANDED, (of pileus), the opening out of the cap while matur-
ing or ageing.

EXSICATTI, dried specimens kept in herbaria, often in sets.

“FAIRY RINGS,” mushrooms appearing in circles. See page 4.

TFAMILY, a term in classification, each family includes related gen-
era; the scientific ending of a family name is aceae.

FALCATE, (of spores), sickle-shaped.

FARINACEOUS, (odor and taste), like fresh meal; (of pileus and
stem), covered by mealy particles.

FARINOSE, like farinaceous.

FASCIATED, (of stems, pilei, ete.), grown together so that tis-
sues are intimately continuous.

FASCICULATE, (of fibrils, scales, stems, etc.), crowded in bundles.

FERRUGINOUS, (color), rusty-red.

FIBRILLOSE, (of surface of cap and stem), provided with fibrils
or clusters of small fibres composed of hyphae.

FIBROUS, (of flesh of stem), composed of toughish, string-like
tissue.



586 THE AGARICACEAE OF MICHIGAN

FPILAMENT, a thread, applied to the separate threads of the
mycelium,.

FILAMENTOUS, composed of filaments.

FILIFORM, (of stem), slender as a thread.

FIMBRIATE, (of gills), with the edge minutely fringed, due to pres-
ence of cystidia or sterile cells.

FISTULOSE, {of stem), tubular.

FLABELLIFORM, (of pileus), fan-shaped.

FLACCID, flabby ; soft and limber ; without firmness or elasticity.

FLARING, (of volva or annulus), spreading away from stem at up-
per margin.

FLAVESCENT, (color), betoming yellowish.

FLAVUS, (color), of Saccardo’s Color Key; a light cadmium-yellow.

FLIESH, the trama of the mushroom, especially of the pileus and
gills.

FLESHY, of rather soft consistency, putrescent; as opposed to
leathery, corky, woody, membranous, etc., referring to the con-
sistency of the trama of most of the Agarics.

FLEXUOUS, (of stem), bent in an undulate manner.

FLOCCI, (of pileus or stem), small points or tufts resembling
cotton.

FLOCCOSE, (of pileus or stem), provided with cottony substance
on the surface.

FLOCCULOSE, finely floccose.

FLOCCULOSE-CRENULATE, (of gills), edge with minute floc-
culose decoration.

FOETID, (odor), ill-smelling, nauseating.

FRIABLE, easily crumbled or breaking into powder.

FREE, (of gills), not attached to the stem at any time.

FRONDOSE, said of a forest or the wood of broad-leaved trees.

FRONT, (of gills), the end toward the margin of the pileus; an-
terior.

FRUIT-BODY, the term applied to the mushroom as opposed to the
mycelium.

FRUCTIFICATION, the fruit-body.

FUGACIOUS, disappearing early or quickly or (of color) fading
soon.

FULIGINOUS, (color), smoky, sooty.

FULVESCENT, (color), becoming fulvous.

FULVOUS, (color), of Saccardo’s Color Key; reddish-cinnamon-
brown.

FUNGUS, applied to the individuals of a group of plants which
lack the green chlorophyll and hence subsist on other plants,
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plant-remains or animals; they vegetate in the form of mycelium,
and their fruit-bodies are also composed of mycelioid tissue.

FUNGI, the plural of fungus.

FURCATE, (of gills), forked.

FURFURACLEOUS, (of pileus or stem), covered with bran-like par-
ticles ; scurfy.

FUSCESENT, (color), becoming fuscous.

FUSCOUS, (color), a smoky drab; see Ridgway’s Color Standards
(1912). The term has been used in this report in a wider sense,
including paler shades with more brown in them.

FUSITORM, (of stem and spores), spindle-shaped.

GELATINOTUS, jelly-like, applied to tissue whose hyphae become
partially dissolved and glutinous in wet weather and when mount-
ed in water under the microscope appear more transparent and
wider, loosening from one another.

GENERIC, of the rank of a genus.

GENUS, a term in classification; each genus includes certain re-
Jated species; the two names, viz. of its genus and its species, com-
pose the binomial by which a plant is known in science, e. g.
Psalliota campestris. _

GIBBOUS, (of pileus), with an unsymmetrical convexity or umbo,
or with convexity on one side.

GILLS, the knife-blade-like structures on the underside of the pileus;
lamellae; collectively, the hymenophore.

GILL-TRAMA, the tissue of a gill between the two hymenial layers.

GILVOUS, (color), yellowish leather colored.

GLABRESCENT, becoming glabrous.

GLABROUS, (of pileus and stem), surface destitute of scales,
hairs, ete., smooth.

GLANDULAR, with sticky drops or glands.

GLAUCOUS, (of pileus), covered with fine white bloom, easily
rubbed off.

GLOBOSE, spherical or almost so.

GLUTEN, (of cuticle of pileus or stem, of universal veil), the
dissolved gelatinous hyphae of certain tissues; very sticky and
toughish.

GLUTINOUS, provided with gluten.

GRANULAR, (of pileus or stem), covered with granule-like sub-
stance.

GRANULOSE, same as granular.

GREGARIOUS, growing in company, scattered closely over a small
area.
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GROUYP, a general term, applied indefinitely to a large or small
number of plants whether classified or not.

GUTTATL, (of pileus), spotted as if by drops of liquid.

GUTTULATE, (of spores), containing an oily globule.

HABIT, the manner of growth of a plant.

HABITAT, the natural place of growth of a plant.

HAIRY, (of pileus), covered by an arrangement of fibrils resem-
bling hairs.

HERBACEOUS, said of those flowering plants which perish an-
nually down to the roots.

HERBARIUM, a collection of dried plants arranged systematically.

HETEROGENEOUS, applied to a structure composed of unlike
tigsues.

HIRSUTE, (of pileus), covered with rather long stiff fibres or hairs.

HISPID, (of pilens), covered with stiff bristle-like hairs.

HOARY, (of pileus or stem), covered with dense silky down; cane-
scent.

HOMOGENEOUS, applied to structures composed of uniform tis-
sues.

HOST, the plant or animal on or in which a parasitic fungus exists.

HUE, (of color), used here indiscriminately for “tint” or “shade.”
See Ridgway’s Color Standards (1912) page 17, for correet usage.

HUMUS, the mixture of decayed vegetation and soil in the forest.

HYALINE, (of spores, gluten, etc.), colorless; transparent.

HYGROPHANOUS, (of flesh of mushrooms, or surface of pileus),
watery in appearance, like the “water-core” of an apple, moisture
disappearing rapidly accompanied by change in color, usually by
fading.

HYGROSCODPIC, readily absorbing moisture from the atmosphere.

HOYMIENIUM, aggregation of the basidia in a continuous layer
mixed with cystidia or sterile cells when present; the sporebear-
ing layer.

HYMENOMYCETES, the group of fungi possessing a hymenium
composed of basidia which are exposed.

HYMENOPHORE, the portion of the fruit-body bearing the hy-
menium.

HYPHAL, plural of hypha; same as mycelium, composing also
the fruit-body. '

ICONES, colored plates illustrating fungi. |

IDENTIFICATION, the study of the characters of a plant in order !
to determine its name. |

IMBRICATE, (of pilei), overlapping one another, like the shingles
of a roof.
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INCARNATE, (color}, flesh-colored.

INCIRED, (of margin of pileus), as if cut into.

INCOMPLETE, (of annulus), forming a partial ring.

INCRANSATE, (of stem), thickened.

INCURVED, (of margin of pileus), same as inflexed.

INDIGENOUS, native, not foreign.

INFERIOR, (of annulus), below the middle of the stem.

INFLATED, (of cystidia), swollen like a bladder.

INFUNDIBULIFORM, (of pileus), fuunel-shaped.

INNATE, (of scales, fibrils, cte.), a part of the surface tissue, not
superficial,

INSERTED, (of base of stem), attached directly without “roots”.
or fibrils; instititious.

INSTITITIOUS, same as inserted. :

INTERSPACES, (of gills), spaces between the attachment of the
gills to the pileus.

INTERVENOSE, (of gills), veined in the interspaces.

INTERWOVEN, (of trama), intermingled arrangement of hyphae,
not parallel, convergent nor divergent.

INTRODUCED, brought from another country and growing spon-
taneously.

INVOLUTE, (of margin of pileus), rolled in, especially when young.

ISABELLINE, same as alutaceous; pale tan-color.

LABYRINTHITFORM, of sinuous lines; like a labyrinth.

LACERATE, (of annulus, scales, pileus, etc.), as if torn.

LACINIATE, (of margin of annulus or pileus), cut coarser than
fimbriate; slashed. .

LACTIFEROUS, (of hyphae of trama), bearing a milky juice.

LACUNOSE, (of pileus or stem}, covered with pits or indentations.

LAMELLAEL, plural of lamella ; same as gills.

LANATE, same as woolly.

LANCEOLATE, (of spores, cystidia or gills), lance shaped; many
times longer than broad, and tapering.

LATEX, a juice, usually of milky color, but also applied to other
colors. '

LATERAL, (of stem), attached to one side of the pileus.

LENS, a hand magnitying glass.

-LIGNATILE, growing on wood.

LIGNICOLOUS, same as lignatile.

LINGULATE, (of pileus), tongue-shaped.

LIVID, (color), like that of a bruise; bluish-black.

LOBED, (of pileus), with rather large, rounded divisions on the
margin.
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LUCID, clear to the understanding; transparent.

LURID, (color), smoky-reddish, sordid.

LUTEOCUS, (color}), dull egg-vellow; see Saccardo’s Color Key.

LUTESCENT, (color), becoming luteous.

MACROSCOPIC, visible without magnification.

MACULATE, spotted.

MAMMIFORM, (of umbo), breast-shaped.

MARGINATE, (of pileus), with a distinetly marked border; (of
bulb), with a circular ridge on the exterior upper angle where
the universal veil was attached.

MARGINATE-DEPRESSED, (of bulb), provided with a narrow,
cireular, horizontal platform on the upper side.

MAST, the fruit of forest trees like acorns and nuts, often used
of a heap of nuts.

MATRIX, the substance on or in which a fungus grows.

MILKY, of the color of milk.

MEDIAL, (of annulus), situated at or near the middle of the stem.

MEMBRANOUS, (of pileus, annulus, ete.), thin and pliant like
a membrane; applied when the trama of pileus is quite thin.

MEMBRANACEOUS, same as membranous.

MICACEOUS, (of pileus), covered with glistening mica-like
particles.

MIXED, referring to forests containing both conifer and broad-
leaved trees.

MILD, (odor and taste), not with a distinctly marked peculiarity.

MICROSCOPIC, of a size requiring the use of a microscope to see
clearly.

MICROSCOPICAL, same as microscopic.

MICRON, (measure), of the length of one-thousandth part of a

millimetre; used to designate size as measured by the use of a

microscope.

MICROMETER, a disc of glass ruled with lines forming a metric
scale for measuring objects under the microscope in microns.

MICRO-CHEMICAL, referring to tests with chemicals on micro-
scopic objects.

MOLDS or MOULDS, certain fungi whose vegetative growth ap-
pears mouldy.

MONSTROSITY, applied to a specimen of a very abnormal ap-
pearance.

MORPHOLOGICATL, pertaining to form and structure, often used
in a phylogenetic sense.

MOVABLE, (annulus), that can be moved movre or less easily up and
down the stem.
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MUCILAGINOUS, slimy.

MUCCOUS, slime.

MUSHROOM, a general term applied to the fleshy Agarics and fleshy
species of other fungi: a mushroom may be edible, poisonous,
unpalatable, tough, etc., but popular usage applies the term only
to edible ones. See toadstool.

MYC., MYCET.,, MYCETO., MYCO., prefixes signifying fungus.

MYCELIUM, came as hyphae; the vegetative part of a fungus con-
sisting of microscopic threads usually with cross-walls to form the
cells which contain the living protoplasm.

MYCELEOID, (of base of stem), provided with a white mouldy
growth of mycelium.

MYCOLOGICAT, relating to mycology.

MYCOLOGY, the term applied to the science dealing with fungi.

MYCOPHAGIST, one who eats mushrooms; an epicure concerning
mushrooms.

MYCOLOGIST, one who is versed in mycology; a specialist in the
study of fungi.

MYCORHIZA, the stunted rootlets of trees, when such rootlets are
covered or permeated by the mycelium of fungi.

NAKED, (of pileus or stem), entirely devoid of fibrils, scales or
other covering.

NARROW, (of gills), a relative term, the opposite of broad; deter-
mined by experience.

NIGRESCENT, (color), turning blackish.

NUCLEATE, (of spores), containing microscopically visible, oil-
like globules.

OBCOLAVATE, (of cystidia, spores, stem), a reversal of clavate.

OBCONIC, reversal of conic.

OBLONG, (of spores), twice as long as wide.

OBOVATE, (of spores, etc.), reversal of ovate.

OBSOLETE, (of annulus, scales, etc.), very imperfectly developed,
hardly perceptible; (of terms), no longer in use.

OBTUSE, (of pileus, cystidia, spores), rounded or blunt; greater
than a right angle.

OCHRACEOQUS, (color), dingy ochre-yellowish.

OCHREATE, (of volva), sheathing the stem at base like a stocking.

OLIVACEOUS, (color), with an olive shade.

OPAQUE, dull, not shining.

ORBICULAR, (of pileus), circular in outline.

OVAL, (of young pileus, spores), having the shape of an egg.

OVATE, similar to oval but rather pointed at the narrower end.

OVOID, same as oval.
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PALLID, (color), of an indefinite pale or whitish appearance.

PAPILLA, a small, nipple-shaped elevation.

PAPILLATE, (of pileus or spores), provided on surface with
papillae.

PARALLEL, (of trama of gills), in section the hyphae lie continu-
ously side by side.

PARASITI, an organism living upon another live organism and
deriving food from it, with or without fatal effect.

PARTIAL VEIL, the inner veil, extending from the margin of the
pileus to the stem. See page 4.

PATCHES, (of scales or remnants of the universal veil), flat,
closely applied pieces.

PECTINATE, {of margin of pileus), resembling the teeth of a comb.

PEDICEL, (of cystidia) a slender stalk.

PELLICLE, same as cuticle, sometimes thought of as thinner and
more definite.

PELLICULOSE, provided with a pellicle.

PELLUCID, translucent.

PELLUCID-STRIATE, (of pileus), when as the result of the thin-
ness of the pileus the gills become visible thru it and appear as
striae.

PENTAGONAL, (of spores), angular and five-sided.

PERIPHERY, the outer boundary or surface.

PERONATE, (of stem), booted; sheathed by the volva or universal
veil.

PERONATE-SCALY, (of stem), when the sheath of a peronate
stem is broken up and the parts persist.

PERSISTENT, retaining its place, shape or structure, not dis-
appearing.

PETALOID, (of pileus), shaped like the petal of a flower, narrowed
somewhat at base.

PHYLOGENETIC, pertaining to phylogeny.

PHYLOGENY, the history of the evolution of the group or race to
which a species belongs.

PILEATE, possessing a pileus.

PILIE, the plural of pileus.

PILEUS, the cap or that structure of an Agaric which bears the
gills on its under side.

PILOSE, (of pileus), covered with long, soft, hairy filaunents.

PIPSHAPED, (of spores), shape of an apple seed. ’

PITTED, (of pileus or stem), similar to lacunose; with little de-
pressions.
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PITH, (of stem). the soft tissue in the interior, which often dis-
appears so that the stem becomes hollow.

PLAXNE, (of pileus), with a flat surface.

PLTIANT, not rigid nor firm; easily bent.

PLICATE, (of pileus), plaited; folded like a fan.

PLUMBEOUS, (color), like lead.

PLUMORI, finely feathery.

POROSE, (of hyvmenophore), approaching the condition of possess-
ing pores.

POSTERIOR, (of gills), behind, toward the stem.

PRAEMORSE, (of the “root™ or base of stem), as if broken off
abruptly.

PROLIFEROUS, (of stem), producing other stems on itself near
the base.

PROTEAN, exceedingly variable.

PROTOPLASM, the living semifluid substance of the cells which is
the basis of life.

PRUINATE, same as pruinose.

PRUINOSE, (on the surface), as if finely powdered.

PSEUDOPARENCHYMA, the tissue of fungi when its cellular
structure imitates the parenchyma of higher plants.

PSEUDOPROSENCHYMA, tissue of fine elongated hyphae, some-
what resembling the prosenchyma of higher plants.

PUBESCEXNCE, a covering of short, soft, downy hairs.

PUBESCENT, provided with pubescence.

PULVERULINT, covered as if with powder.

PUNCTATE, (of pileus or stem), dotted with minute scales or other
substance. ‘

PUTRESCIENT, soon decaying and becoming soft and mushy.

PYRIFORM, (of cystidia or cells), pear-shaped.

PYRAMIDAL, (of scales), pyramid-shaped.

QUADRATE, (of spores), angularly four-sided.

RADICATING, (of stem), iimitating a root.

RAMIFICATION, branching.

REFLEXED, (of margin of pileus), turned up or back.

REMOTE, (of gills), free and at some distance from the stem; {of
annulus), at some distance from apex of stem.

RENIFORM, (of pileus), kidney-shaped.

REPAND, (of pileus), wavy on margin and turned back or elevated.

RESUPINATLE, (of pileus), with the upper surface reclining on the
substratum, the gills facing outward.

RESUPINATE-REFLEXED, (of pileus), attached for some dis-
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tance by the back surface, the other portion extending out like
a shelf.

RETICULATE, (of pileus or stem), marked by lines, veins or
ridges which cross one another as in a net.

REVIVING, said of a fruit-body which shrivels in dry weather and
takes on its natural shape when wet.

REVOLUTE, (of margin of pileus), rolled back or up.

RHI1ZOIDS, radiating hyphae extending into substratum from base
of stem.

RHIZOMORPHS, visible strands or cords of compacted mycelium,
often dark colored, penetrating a soft substratum or between por-
tions of it, as between bark and wood, ete.

RIMOSE, (of pileus), cracked.

RIND, same as cortex.

RING, same as annulus. ‘

RIVULOSE, (of pileus and stem), marked with lines like a river-
system on a map.

ROOTING, (of stem), an attenuated prolongation into the soil or
substratum.

ROUND-BULBOUS, of a bulb not marginate.

RUFESCENT, (color), becoming reddish.

RUFOUS, (color), reddish, dull red.

RUGOSE, coarsely wrinkled.

RUGULOSE, finely wrinkled.

SACCATE, (of cystidia), shape of a meal-bag.

SANGUINEOUS, (color), blood-red.

SAPROPHYTE, a plant which lives on dead vegetable or animal
matter. .

SCABROUS, (of pileus), rough with short, rigid projections.

SUALES, applied to various decorations on the pileus and stem;
torn portions of the cuticle or of the universal veil or of the volva;
they may be membranous, fibrillose, hairy, floccose, hard, erect,
flat, patch-like, etc.; often an important feature for identification.

SCALY, provided with scales.

SCLEROTIA, resting-bodies of small size, composed of a hardened
mass of hyphae, from which fruit-bodies may develop.

SCISSILE, (of flesh of pileus), capable of being pulled into hori-
zontal layers; this condition is most marked in a hygrophanous
pileus.

SECEDE, (of gills), when at first attached to stem, i. e. adnate or
adnexed, but separating from it later.

SECONDARY SPORES, not borne on basidia; conidia, chlamy-
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dospores, ete.; formed directly on the mycelium or on hyphae of
the fruit body.

SEPARABLE, (of cuticle, pellicle, ete.), not adnate.

SEPARATING, see secede.

SERICEOUS, silky.

SERRATE, (of gills), with saw-tooth-like edge.

SERRULATE, minutely serrate.

SERRATULATE, same as serrulate.

SESSILE, (of pileus), without a stem.

SETACEOUS, (of stem}, bristle-form.

SHAGGY, rough with long compact fibrils.

SILKY, covered with shining, close-fitting fibrils.

SINUATE, (of gills), a concave indentation of its edge near the
stem.

SINUOUS, wavy, serpentine.

SLENDER, (of stem), very long as compared tfo its thickmess;
relative to stout.

SMOOTH, (of spores), not spiny, tuberculate, rough, nor angular,
ete; (of pilus and stem), see glabrous.

SOLITARY, not growing in the immediate neighborhood of other
individuals.

SOLID, (of stem), not hollow nor stuffed; of a texture in its central
axis similar to that found in the rest of a cross-section.

SORDID, (color), dirty or dingy.

SPADICEOGUS, (color), date-brown.

SPATHULATE, (of pileus), spatula-shaped; oblong with attenu-

 ated base.

SPECIES, the lowest term in classification; a group of individuals
agreeing in certain characters which appear again in their pro-
geny; one species differs from another in several marked char-
acters agreed upon as sufficiently specific by tradition or by
specialists in the group; a species is therefore a judgment, and has
limitations imposed by an agreement of the judgments of scien-
tific men. Omne or more species with certain common characters
constitute a genus.

SPECIFIC, referring to characters which are used in designating
or distinguishing species.

SPHAGNUM, a genus of mosses; bog-moss.

SPINY, (of spores), strongly echinulate.

SPHOEROID, (of spores), nearly spherical; similar to spherical.

SPONGY, (of stem), soft and tending to be water-soaked.

SPONGY-STUFFED, (of stem), with a spongy pith.
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SPORE, the reproductive cells in Agaries borne four on each basi-
dium; more accurately called basidio-spores. In other crypto-
gams the term is applied to reproductive cells or bodies of a great

variety of kinds. The basidio-spores when they germinate give

rise to mycelium.

SPOROPHORI, fruit-body.

SPURIOUS, false.

SQUAMORE, (of pileus or stem}, covered with scales.

SQUAMULOSE, minutely squamose.

SQUAMULL, scale.

SQUARROSE, (of pileus and stem), covered with reeurved scales.

STAINED, said of any part which appears as if some coloring
matter had been spilled on it and spread on the surface.

STALK, an indefinite term for stem, pedicel, ete.

STELLATE, (of spores, scales), with extensions like that of a star.

STERIGMA, the tiny spiculellike extension at the apex of a basi-
dium on whieh the spores develop.

STERILE, said of a fruit-body or hymenium which is immature or
produces no spores; or simply, without spores.

STERILE CELLS, term applied in this report to the slender cells
oun the edge of gills which bear no spores and which cause the
fimbriate appearance of the edge as shown under a lens.

STIPE, technical term for the stem of mushrooms; see stem.

STIPITATE, possessing a stem.

STOUT, (of stem), relative to slender; not so many times longer
than thick.

STRAIGHT, (margin of pileus), when not incurved.

STRAMINEOUS, straw-color.

STRTATE, (of margin of pileus), radiating minute furrows or
lines; (of stem), longitudinal lines or minute furrows.

STRIAT, the lines or furrows when striate.

STRIGOSE, (of pileus or stem), with coarse or thick, long, rather
stiff hairs. , ‘

STUFFED, (of stein), when the axis is filled with a differentiated
pith which usnally disappears in age leaving it hollow.

SUB--, prefix signitying “almost,” “somewhat” or “under.”

SUBGENUS, a term in classification; a grouping under a genus and
countaining groups of related species. The subgenera of the my-
cologists of one generation are often raised to the rank of genera
by later students.

SUBICULUM, a more or less dense felt of hyphae covering the sub-
stratum, from which the fruit-bodies arise.
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SUBDISTANT, (of gills), the spacing halfway between close and
distant.

SUBDECURRENT, (of gills), when the attachment extends slightly
farther down the stem than when adnate.

SUBHYMENIUM, a differentiated tissue just beneath the hy-
menium. .

SUBSTRATUM, the substance in or on which the fungus grows,
as soil, humus, fallen leaves, dung, wood, animal remains, etc.
A better term than matrix.

SUBULATE, awl-shaped.

SULCATE, (of pileus and stem), grooved, more extreme than
striate, less so than plicate.

SUPERFICIAL, (of scales, flocci, etc.), on the surface and easily
removable.

SUPERIOR, (of annulus), attached above the middle of the stem.

SYNONYM, the name or names of a species or genus no longer
tenable, either because of error in naming, rearrangement of the
classification or as a result of “rules” prommlgated by scientific
men acting in agreement. Many of the long known plants have
a number of such synonyms.

TAN, (color), leather-colored, similar to undressed leather; isa-
belline.

TENACIOUS, tough.

TERETE, (of stem), round like a broom-handle, not irregular.

TERRESTRIAL, growing on the ground.

TESTACEOUS, (color), brick-red.

TEXTURE, the arrangement of the components of the different
tissues, as compact, loose, etc.

TINGED, with a tint of a color.

TISSUL, an aggregate of similar cells or hyphae.

TOADSTOOL, same as mushroom ; popularly applied to those about
which the user of the term often has no knowledge and which he
therefore considers poisonous; a large number of so-called “toad-
stools” are edible.

TOMIENTOSE, (of pileus or stem), densely covered with a matted
wooliness or tomentum.

TOMENTUM, composed of long, soft, entangled or matted fibrils.

TOXIC, poisonous.

TOOTH, (of gills), decurrent by a tooth; see uncinate.

TRAMA, the fleshy portion of pileus or gills composed of hyphae.

TRANSLUCENT, capable of transmitting light without being trans-
parent.

113
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TRANSVERSEI, cross-wise.

TREMELLOID, of a gelatinous consistency.

TRUXNCATE, an enlarged portion ending as if cut off.

TUBERCLE, any wart-like or knob-like excrescence.

TUBERCULATE, (of spores), covered with minute tubercles.

TUBERCULAR-STRIATE, (of pilens), when the striae are
roughened by small tubercles.

TUMID, (of stem), swollen, inflated.

TURBINATE, (of pileus), top-shaped.

TYPLE, the original specimen or specimens from which the species
was described and named.

TYPICAL, agreeing with the descriptions of the type or with the

type itself.

UMBER, (color), almost tobacco-colored ; see Saccardo’s Color Key.

UMBILICATE, (of pileus), with a central, naval-like depression.

UMBILICUS, a naval-like depression.

UMBO, (of pileus), a raised, conical to convex knob or mound on
the center.

UMBONATE, (of pileus), provided with an umbo.

UNCINATE, (of gills), provided with a narrow, decurrent exten-
sion at the stem.

UNDULATE, same as wavy.

UNEQUAL, (of gills), of different length, some reaching the stem,
others shorter.

UNEVEN, (of pileus or stem), said of surfaces with striations,
reticulations, tubercles, ete.; not even.

UNICOLOROUS, of the same color throughout.

UNIVERSAL VEIL, sometimes used for volva.

VAGINATE, (of stem), provided with a long volva or sheath at the
lower end.

VARIABILITY, the state of being variable.

VARIABLE, capable of taking on a number of different shapes,
forms, colors or other characters, while retaining its specific

identity.
VARIEGATED, marked with a variety of colors, which are inter-
mingled.

VARIETY, (a). Here used to refer to a form which a species
constantly assumes, under definite conditions, e. g. climate, soil,
artificial culture, etc. Such forms are often given names, as
Psalliota compestris var. hortensis.

(b). Also used to designate forms which are not typical, but
which are not sufficiently known to be designated by a specific
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name; such are given the name of the nearest species in this report
followed by the abbreviation “var.”
(e). When a variety is found to be constant in its characters and
always distinet in some such characters from other species, it
should eventually be given a specific name, but in rare varieties
such constancy is not easily proven.

VEIL, see “partial veil,” “universal veil,” “cortina” and “volva.”

VEINED, (of gills), with vein-like wrinkles or raised lines on the
surfaces.

VELUM, see veil.

VENOSL, same as veined.

VENTRAL, on the under side of, opposed to dorsal.

VENTRICOSE, (of stem), swollen or enlarged in the middle.

VERRUCOSE, warty.

VERRUCULOSE, minutely warty.

VESICULOSE, referring to the trama of the Lactariae. See page
83. ’

VILLOSE, covered with long, soft, weak hairs.

VINACEOUS, (color), of the color of red wine.

VIOLACEOUS, (color), of some violet hue.

VIRESCENT, (color), becoming greenish.

VIRGATE, (of pileus), streaked, usually by differently colored
fibrils.

VISCID, sticky.

VISCOUS, gluey.

VITELLINE, (color), egg-yellow.

VOLVA, the universal veil of certain genera. See pages 4 and 593.

WARTY, (of pileus, spores, etc.), covered by small wart-like excre-
scences.

WAVY, (of margin of pileus), alternately raised and depressed
like waves.

WAXY, (of gilis), of a consistency that can be partially or wholly
moulded or compressed into balls.

ZONATE, (of pileus), marked with concentric bands of color.

ZONED, same as zonate.
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