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short stem. The
and is often exceedingly rough-se
in dry weather, T U seems distribhy
of the United States, but is not ¢
spotted with darkey spots,

Dileus ig relatively much broader than the stem

abrous ou the surface, especially
ted over the northeastery portion
ften collected. The stem ig often

60. Lactariyg Scrobiculatus Fy, (POIsoNots)

Syst. Mye., 1821,
IMustrations : Cooke, 11, P 971,

Gillet, Champignong de Frauce, N, 392,
Patouﬂlard, Tab. Analyt., No. 409,

Michael, Fiihres f. Pﬂzfreunde, Vol. IT, No. 53.
Harq, Mushrooms, Fig. 133, p. 169, 1908,
Ricken, Bléitterpilze, PL 9, Fig. 2.

PILEUS 717 em. bro

ad, convex-depressed, at length infundibuli-
form, varying azon

ate to markedly zonate, viscid whep, moist, often
covered by a thin, hairy tomentum, straw-yelloyw tq dark Ochraceus,
beeoming subferruginoyg and areately crackeq when dry, margin at
first involute ang t()mentose-lmirg/ o1 densely fringed. FLESH com-
bact, firm, white, changing to yellowish from the milk, GILLS ag-
nate, subdecurrent, narrow, crowded, sometimeg forked or anas.
tomosing on stem, whitish op yellowish, darker where wounded,
STEM 3-6 ¢, long, 2.5-3 mm, thick, stout, short, equal, stuffed thep
Lollow, glabrous, concolor or paleyp than bileus, wity, depressed,
roundist, spots of @ brightey color. SPORES subglobose-ellipticali
“minutely echinulate, 6.5-7x8-10 micr., white,” (Burl.) MILK White,
changing quickly to sulplmr‘-yellow, acrid.  Poisonoys,
Gregarious. Op the ground in moist wood
ging of Swamps, mostly in coniferoyg regio
Mountains, New Richmong. July-August.
The well-marked depressed g
hairy margin distinguigh it.
ing or elevated ang the tome
zones of the pilens may
large specimen T counte
mushroom when ip full 1

8, or along mossy mar-

ns. Bay. View, Huron
Infrequent.

POts on the stem and the tomentoge-
The margin finally becomes spread-

ntosity gradually disappears. The
be very obscure 5 in one
It is g magnificent

uxuriance, but jg not often found,

NOUS
61. Lactarius torminosus Fr. (PoisoNous)

fyc., 1821.
Syst. Myc,, | | -
Tlustrations: Fries, Sverig. Svamp.,
Cooke, Il1., PL 972 e X, 305,
Gillet, Champignons de Franc ,V e
\I'cha’el TFihrer {. Pilzfreunde, 01(:)0 8,
i ' a | |
;Iard M,ushrooms, Fig. 121, p.léﬁa, s 1000,
Atkin’son, Mushrooms, Fig. 1 8, I;) s
Ricken, Blatterpilze, PL. 9, Fig. 3.

binfundibuli-
x, depressed to su T oS-
- ) em. bl‘Oad; convex, ] tinged with rosy
PILE'U 'Sd 4Wlhoen young or moist, ochraceus bdufizojbngtea margin at
form, visci times paler an . isk
. -zoned, some . - fringed., dis
flesh color, Spo‘;tsg Z;ersi,s tently tomentose-hairy t(?; Z{ jica’rnate-
. ; . 3 Ing
first 1nV0111Et‘ELESH rather soft, thick, white OkI' 1 afg base, whitish
glabrousé rrent, narrow, thin, close, ‘somhfj fOlIlioz;‘ STEM 3.6 cm.
GILLS decu ? . rnate or reddish-ye : FOTLS
gth incarnate . ds, glabrous
to creamy, at ﬁzgk short, equal or tapel‘lngl downi;irbeiow, some-
long, 1.5-2 em. ’ hollow, flesh-color, pa .
. tuffed then ’ . -10x6-8 mier.,,
or pruinose, ?enys SPORES “elliptical, echinulate, r?d Poisonous.
e e ML e, O tech and hemlock,
white.” (Buﬂ')o the ground in mixed forests oi birc
ious. On , ete.
Gregar}o frondose woods of oak, maple, elm,l- its to Isle Royale.
ete, and 11111 trthe state, from the southern lim
Throughou ’
Frequent. . ileus, the zones
Ju1y~Septembi£-e tomgntose-fl‘inged margin of th.e pjllzch,fmged, and
o lf3 4 e, the white, acrid milk which remalél Sbe carefully dis-
on the S];lr ]f_ Cre’llow or ochraceus color. I:EZ IZ:;) sus. It is usually
the p'llilel; fiom the edible species like .L. Ey approaches it in its
tinguis but occasiona . : is
the latter, bu . argin of pileus i
much paler than lored milk and the marg
liciosus has colo S—_—_— easants are
colors, and Itlc.)fniinosus is poisonous, yet the' Russlililnfgar.
nakde%‘ ff;serve it and eat it seasoned with oil an
said to pr "

i S
62. Lactarius cilicioides Fr. (PoIsoNoUs)

Syst. Mye., 1821.
Tlustration: Cooke, Ill., Pl 973.

E l - ” 0 bl“ 15 convex or nead; lilaﬂe llmblh-
LIJLS 4 1 ¢m. br ad, ad 3
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cate or centrally depressed, Occasionally sub}'nfundibuliform, cop-
ered it long matteq hairs oy

tomentzun, the center Sometineg
naked with age, azonate, vigeiq when moist, white, reddish, buff op
dingy incarnate, FLESH soft. GILLS adnate or slightly deeyr.

rent, thin, rather narroy, close, some forked, white or tinged witp
yellow op incarnate, STEM 2 short,

23 em. long, ¢.12 mm. thick,
equal or tapering downward, Pruinose, stuffeq then hollow, not
Spotted, white o whitish, SPORES globose-elliptical, 6-8 mier,,
white. MILK White, Sparse, slowly changing t, pale yellow, acrig,

“In pine Woods, September-October.”

The description ig adapted from Peck (N. v, Mus. Re
Temarks that it ig disti i

Woolly pileus, The hairs o
and very vigeig in wet weather. The milk j

D. 38) who
its conspicuously

63. Lactariug vellerius Fy.

Syst. Mye., 18921,

(SUSPECTED)

Mustrationg : Cooke, 111, P1. 939,
Bresad‘ola, Fungh, Mang. e, Vel, PI. ¢7.
Gillet, Champignong de France, No, 400.
Ricken, Bléitterpilze, PL 10, Fig. 2.
Hussey, Tiust, Brit, Myec. 1, P1. 3.
White, Connp, Geol. Nat. Hist, Surv., Bull. 15, PI. 13,

PILEUS .19 tm. broad, subrigid, Convex~umbﬂicate, at length
expanded ang (-onc:we-depressed, dry, awhite o whitish, entirely
minutely tomentose, velvety to the touch, margin at firgt involute
then Spreading or elevated. FLESH Compact, thick white op stained
from the milk.  GILLS adnate-subdecurrent, subdistant 1o dis-
tant, moderately broad, Somewhat forkedq, whitish tg creamy-yellow
becoming brownish-stained. STEM 1.5 ¢m. long, 1.5.3 cm. thick,
equal or tapering downward, short, stout, pminose-pubesoent, white,
rigid, solid. SPORES subglobose to broadly elliptical, nearly
smooth, 7.9 mier., white, MILK white, unchanging or temporarily
¢ream-colored, Sometimeg lacking, acrid, Poisonoys,

Gregarious, On the groung in mixed

and frondoge Woods, often
very abundant,
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T ke Superior.
hout the state from the southern limits to Lake Sup
hroughou Sta : a1l
f' Se 2?cember-. Rather frequent locaH).v - tomentose piles and
s g'ff rs from L. piperatus in the velvety-to ; tomentum on
This differ : . thick, cottony
. cceptivus has a ) . o
. istant gills. L. decep brous elsewhere. Sometimes
1at11?f dis te mzl»-oajn, but is almost glabr?us elsew h'etlemi(rht be mmia
e 111“;? uf L ve&zlerius seews to be lacking, whe}n lth tt(’) mentosity
the milk of L. . . ter, however, lacks the
| sula delica, the latter, . . apex
taken fo'll R“Sjls‘ : rule a}nd often has a greenish tlllgf% onuzlslteio’;led
g 8 & ] . . ENEL PR . 5
of the. pteenli and the edge of the gills. Its edlb}(llt)i ;S e(il e st
A ;14 ine ate it for years. Others also consi er be eaten
~ rair J e an
].O.l it MC‘ i‘t; acridity when cooked. Without doubz 1itnc(f:1thers. The
i)tvlsosil but like Lepiota morgani, canses b-a dv efi?casted
iture (;f its harmful principle should be investig
na

64. Lactarius deceptivus Pk. (EpIBLE)

N. Y. State Mus. Rep. 38, 1885.

5 7 ig. 7-1
IMustrations: Peck, N. Y. State Mus. Rep. 54, PL 70, Fig ,
ustirs :

. p. 30.
192737.10'% Conn. Geol. & Nat. Hist. Surv., Bull. 3, PL 8, op. p
ite, . :

Hard, Mushrooms, Fig. 129, p. 167 (poor).

il anded-
EUS 715 cm. broad, firm, convex-umbilicate, thilll es)i)pexcept

: g . a

o ed or subinfundibuliform, dry,_ glaprous ortnesm;z’nS margin
fepress in, white or whitish, often with dingy rusty ’ ; ding or
the margln, ,]M];te and densely cottony-tomentas?, thenh‘Sile GILI S
at ﬁrStdn;‘;lOd fibrillose. TFLESH compz%ct, thick, Wft)r];ed -
Q?V:ttg subdecurrent, rather broad, subdisian’f, thnilfk stout: short,
adnate- - long, 1-4 cm. ) ’

: -yellow. STEM 3-7 cm. ’ . § t, white.
or cream yell Oor tapering downward, pruinose pU:beSCe;L ];jnu]at(},
SOlz(gli%];guilbglobose to broadly elliptical, 9-12 micr.,

SP S - ing, acrid. Bdible.
ite. MILK white, unchanging, acrid. . fep ro0ds, occa-
i ¥111;3 ‘Z)n tI;e ground, especially in coniferous woods,

Gregarious. ’ .

s 7 in frondose woods. Detroit:
sionally in 32 Huron Mountains, Marquette, _Houghtgn,abundané

- hR ut the state July-September. Sometimes very
throughou . v

ich it differs in the

in the north. : llerius, from which it differs in
Pasilv fused with L. vellerius, : . ous surface
'E%Sﬂ} tt(i)onny inrolled margin of the pileus anq gcs g;lglbl}(/) e

tllllg;,hf;e It has also large spores askcolillpa;ionxgunces. N
e se . A . b Pec W O . .

n eaten In quantity by ‘s in cooking: with us it is far

. }llati bfi?”me the acrid taste disappears in cooking; w
quality, since
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more abundant in the Northern Peninsula, apparently prefering
the colder latitude or altitude. It is said to be most abundant in
the mountainous regions in the eastern United States,

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

Illustrations: Fries, Sverig. Svamp., Pl 29,
Bresadola, Fungh. mang. e. vel, Pl 61.
Gillet, Champignons de France, No. 381.
Cooke, I111., PL 1003 (extreme form).

PILEUS 8-20 cm. broad, firm, convex and broadly umbilicate or
depressed, at length infundibuliform, viscid when moist, appressed
subtomentose or flocculose, white at first, at length tinged incarnate
and stained with brownish flesh colored spots, obscurely zoned to-
ward margin which is at firgt involute but soon spreading and ele-
vated or reflexed. FLESH white or at length slightly incarnate.
GILLS attenunate behind, at length ascending-decurrent, abrupt,
narrow, crowded, whitish at first then strongly incarnate to pink-
incarnate, thin, rather easily separable from pileus. STEM 34 cm.
long, 1-3 em. thick, often eccentric, equal or narrowed downward,
solid, firm or spong ', subflocculose, glabrescent, even, not spotted,
white within and without. SPORES subglobose, echinulate, 5-7
mier.,, white or slightly incarnate-tinged. MILK white, unchanging,
slowly acrid, often rather scanty.

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

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

not very distinct; this may be L. pubescens Fr. The latter is said
to be much smaller,

95
CLASSIFICATION GF AGARICS

Section II. Pileus glabrous, dry; taste acrid.
66. Lactarius piperatus Fr. (EDIBLE)

Svst. Mye., 1821,
Tllustrations: Iries, Sverig. Svamp., PL 27.
Cooke, 111, PL. 979. )
Patouillard, Tab. Analyt, No. 119. .
Michael, Fiihrer f. Pilzfreunde, Vol. I, No. 3T7.
Ricken, Blatterpilze, P 10, Fig. 3 .
" Marshail, Mushroom Book, PL 36, p. 92, 19 00.
Atkinson, Mushrooms, Fig. 119, pé 112;)68190 .
i i ‘ 16 .
Hard, Mushrooms, Fig. 128, p. ,
\Vhit"e, Conn. Geol. & Nat. Hist. Surv., Bull. 3, PL. 9, op. p. 30.
Plate IX of this Report.

PILEUS 4-12 em. broad, firm, convex-umhilicate, then expar’i;ii(i-
depressed, at length infundibuliform, dry, glabrous, azonate(,i‘u;@o 1,
even maaigin at first involute and naked, at };nIg;h i{()reialtléz o

eva thick. GILLS atten -sub-

rated. FLESH white, compact, > :
Sle?c‘lirent narrow, very crowded, dichotomously. forked, white ‘511.1911
cream-yeliow STEM 2-6 em. long, 1-2 cm. thick, equ:cll or tapogl%;lgg
downward, dry, firm, solid, glabrous or }:Jruino»se, Whltfa. SPCh ;nm
subglobose, nearly smooth, 6-7.5 micr., white. MILK white, un g
° v .
i very qerid, copious. Edible. o
m%rreﬂagiious (;I‘ scattered. On the ground in frondose woods of

le, oak, etc. . | .
m&}l‘phr’outrh:)ut the Southern Peninsula, less frequent northward.
t=]

- mber. Common. B
Ju’i‘}lrlisse%taes the most intensely biting taste of all Lact.ztcrl'u: ’l;ll;f
acridity disappears in cooking and it can ‘Fhen be. ea!:end.w; h 1unilsphed
ity. McIlvaine advises its use in gravy. Thl.S species is dis 1n§ed het
from its near relatives by its naked margin .and very cr(ﬁv e
dichotomously forked gills which1 becgnilei d;ng);epi}:e l\zri(ech(;lvll L
he photograph of Marshall an e figu : .
2§§£‘en;l‘e forpms ifgthgf refer to this plant. L. pergamea?uifr.n 1sr s;;g
to differ in its longer and stuffed stem, and the pileus .1s 11.111 enlv :
wrinkled, and is not umbilicate at first; 501.ne consider 11 O(TiullS
variety. A form occurred near Marquette with merely c (?:ehbd ;
and 111 which the milk changed to pale sulphur-yellow; 11 ] ; ;
pleasant odor and is var. fragrans Burl. (See Torr. Bot. Club Bull.

14, p. 20, 1908.3
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67. Lactarius pyrogalus Fr. (Porsonous)

Syst. Mye., 1821,

Ilustrations: Gillet, Champignons de France, No. 390.
Ricken, Blitterpilze, P1. 11, Fig. 2.
Patouillard, Tab. Analyt., No. 121,

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

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

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

68. Lactarius chrysorheus Fr. (Porsonous)

Epierisis, 1836-38.

IHustrations: Cooke, I1l., Pl 984.
Gillet, Champignons de France, No. 379.
Ricken, Blitterpilze, P1. 13, Fig. 4.
Atkinson, Mushrooms, Fig. 123, 1900.

PILEUS 4-10 ¢m. broad, convex and broadly umbilicate, then ex-
panded-depressed to subinfundibuliform, dry or subviscid, ,glabrous.
color variable, whitish to yellowish tinged incarnate, zoned wiﬂ;
dull orange or yellow, sometimes almost fulvous, spotted, margin
at first involute then pruinose-tomentose, then elevated. ,FLEgH
whitish then yellowish from the milk, medium thick. GILLS ad-
na.te-decurrent, crowded, less so in age, narrow, some forked at base
thin, white at first, soon dingy yellowish, stained darker in ager
STEM 4-6 cm. long, 1-1.5 cm. thick, equal or subequal, pruinose;
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glabrescent, even, stuffed then hollow, white, changing to color of
pileus with age, sometimes spotted. SPORES subglobose, echinu-
late, 7-8 micr., white. MILK white, changing to sulphur-yellow,
copious, very acrid. Poisonous.
Subcaespitose or gregarious.
Ann Arvbor, Detroit, Marquette, etc., throughout the

On the ground in frondose woods,
state.

August-September.
Closely related to L. theiogalus. The latter has a more truly viscid

pileus which is usually not zoned, and an odor which is well-marked
and disagreeable. L. chrysorheus is sometimes frequent locally but I
have so far not happened upon it in many loealities. It may be
that it is quite strongly restricted to certain seasons. Fries, Ricken
and other FEuropean authors describe the pileus as always dry but
in the United States it is often subviscid in moist weather. The
milk sometimes turns slowly and the taste is ocecasionally bitter-

acrid.
69. Lactarius theiogalus Fr. (SUSPECTED)

Syst. Myc., 1821.
Illustrations: Gillet, Champignons de France, No. 396.

Ricken, Blitterpilze, P1. 13, Fig. 5.
Burlingham, Torr. Bot. Club Mem. 14, Fig. 12, p. 70, 1908,

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

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

This species differs as a rule from the preceding by its umbonate
or obtuse pileus, but this is not always reliable. It is necessary to

13
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take into account the odor of the fresh plant, the undulate surface
of the stem and the color of the pileus. Usually it lacks the zones
which are marked in L. chrysorheus, but I have specimens from a
sphagnum swamp which show the zones quite well. Miss Burling-
ham states that it is more zonate in wet places. L. brevis Pk. and
L. brevipes Longyear, are congidered by Miss Burlingham as
ecological forms of this species. Ricken refers this to the group
with pruinose gills; it is, however, too close to the preceding to be
placed so far away. Its taste is sometimes bitter at first.

Section I1I. Pileus glabrous, viscid; taste acrid.

70. Lactarius insulsus Fr. (SusPrcTED)
Syst. Myec., 1821,

Illustrations: Cooke, I1l., Pl 975.
Bresadola, Fungh. mang. e. vel., PL 62.
Gillet, Champignons de France, No. 386,
Hard, Mushrooms, Fig. 135, p. 171, 1908.
Ibid, Fig. 132, p. 168 (as L. regalis Pk.).
Plate X of this Report.

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

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

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

71. Lactarius affinis Pk.

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

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

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

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




100 THE AGARICACEAE CF MICHIGAN

72. Lactarius hysginus Fr.

N

vst. Mye,, 1821,

Hlustrations: I'ries, Icones, Pl. 169, Fig. 2.
Cooke, Ill., P1. 989.
Ricken, Blitterpilze, P1. 12, Fig. 4.

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

On the ground, mixed woods. Houghton. July.

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

73. Lactarius trivialis Fr. (SuspPECTED)

Syst. Mye., 1821,

Hlustrations: Cooke, I1l., Pl 976.
Hard, Mushrooms, Fig. 134, p. 170, 1908,

PILEUS 5-15 em. broad, convex, soon nearly plane and depressed,
glabrous, wviscid, azonate, color varable, livid-gray to smoky-gray
or with a lilac-purplish tint, lead-colored or pinkish-brown, margin
soon arched, at first pruinose, thin. FLESH thickish, rigid-fragile,
pallid. GILLS adnate-subdecurrent, close, thin, moderately broad
or rather narrow, some forked, cream-yellowish, becoming dingy-
greenish stained when bruised or in age. STEM 4-12 cm. long, 1-2
cm. thick, equal, or irregularly undulate, glabrous, even, not spotted,
stuffed then hollow, firm, concolor or paler than pileus, often pallid.
SPORES elliptical, echinulate, 810 micr., yellowish. MILK white
or creamy-white, unchangeable, acrid. Suspected.

Gregarious, subcaespitose or scattered. On the ground in fron-
dose and coniferous woods.

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

74. Lactarius uvidus Fr. (PoisoNous)

Syst. Myec., 1821.

IMlustrations: Cooke, IlL., PL. 991.
Gillet, Champignous de France, No. 399.
Ricken, Blatterpilze, Pl 11, Fig. 4.
Patouillard, Tab. Analyt., No. 209.
Hard, Mushrooms, Fig. 144, p. 180, 1908.

PILEUS 3-7 em. broad, convex then plane and depressed, rather
firm, often subumbonate, viscid, obscurely or not at all zonate, some-
times spotted, cinereus with lilac tinge or livid brownish-gray, mar-
gin at first involute and subpruinose, thin and spreading. FLESH
whitish, becoming lilac or violet when cut, usually rather soft when
moist. GILLS adnate-subdecurrent, thin, close, rather narrow,
white or yellowish, quickly becoming violet or lilac when bruised.
STEM 4-7 em. long, 6-12 mm. thick, subequal, glabrous, uneven-
undulate, viscid, white or dingy yellowish, stuffed then hollow or
cavernous. SPORES subglobose or broadly elliptical, 810 mier.,
echinulate, white. MILX white, changing quickly when in contact
with the flesh to lilac-violet, bitterish-acrid.

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

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

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

PILEUS 8125 cm. broad, convex-umbilicate, then expanded-
depressed to infundibuliform, grayish-buff to grayish-lilac, distinctly
zoned with concentric darker spots, viscid when moist, glabrous,
margin at first involute, naked, then spreading and substriate.
FLESH grayish, becoming lilac where bruised, rather compact.
GILLS adnate-subdecurrent, close, broadest in the middle, attenuate
behind, whitish to cream-color, llac-vinaceous where wounded.
BTEM 3-7 em. long, 1.5-3 cm. thick, subequal, ventricose or tapering,
hollow, sometimes compressed, spotted-variegated, concolor, glab-
rous. SPORES “subglobose, echinulate, 10-12.5 micr.” (Peck.)
MILK at first white to cream color, unchanged or becoming lilac on
the flesh, acrid.

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

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

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

76. Lactarius subpurpureus Pk. (EDIBLE)

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

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

PILEUS convex-umbilicate, then expanded-depressed to subin-
fundibuliform, dark red, pink-zoned, with a grayish lustre, spotted
with emerald-green, subviscid when moist, glabrous, margin at first
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involute, pruinose, then spreading. FLESH whitish to pinkish,
Vecoming red when broken especially next to the gills. GILLS
adnate-subdecurrent, close to subdistant, broadest in middle,
medium broad, dark-red, fading and greenish with ege. STEM 3.7
cm. long, 6-15 mm. thick, equal or tapering upwards, glabrous,
someiimes pruinose, stuffed then hollow, dark red, spotted more
deeply, floccose-hairy at base. SPORES “broadly elliptical,
echinulate, 810x7-8 micr., yellowish.” (Burl) MILK dark red,
mild. FEdible.

Gregarious. Low moist woods of hemlock or mixed with hemlock.
Bay View, Huron Mountains. August-September. Infrequent.

Easily distinguished by its dark red milk which stains the flesh
of the broken plant; later the stains assume a greenish hue. Dried
specimens do mnot show this character well, since they become

much paler.
77. Lactarius deliciosus Fr. (EDpIBLE)

Syst. Mye., 1821.

IMlustrations: Fries, Sverig. Svamp., P1. 6.
Gillet, Champignons de France, No. 382.
Cooke, I1l., P1. 982.

Bresadola, Fungh. manger. e. vel,, Pl. 64.
Peck, N. Y. State Mus. Rep. 48, P1. 29, 1896.
Atkinson, Mushrooms, Pl. 35, Fig. 1, 1900.
Gibson, Edible Toadstools, P1. 18, p. 169, 1903.
Michael, Fiihrer f. Pilzfreunde, Vol. I, No. 37.
Swanton, Fungi, Pl. 15, Fig. 6-7.

Plate XTI of this Report.

PILEUS 5-10 cm. broad, convex-umbilicate, then expanded-de-
pressed to subinfundibuliform, viscid when moist, glabrous, orange
or grayish-orange, fading to grayish in age, zoned, zones or spots
brighter-colored, involute at first then arched-spreading. FLESH
white soon stained orange when broken, then greenish, especially
at junction of gills and pileus. GILLS adnate-decurrent, close,
rather narrow, intervenose and more or less forked, bright orange
with yellowish sheen, becoming greenish in age or where bruised.
STEM 3-8 cm. long, 815 mm. thick, equal, even, stuffed then hollow,
pruinose, glabrescent, orange-yellow, orange-spotited or at length
greenish-variegated. SPORES subglobose, echinulate, 8-10x7-8 micr.,
yellowish. MILK orange or saffron-yellow, mild.
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' Gregarious-subcaespitose.  On the ground in moist mossy woods
in coniferous regions, under Lemlock, balsam-fir, spr'uceu cedar,
birch, ete. Isle Royale. Huron Mountains, Marquette, M:misinf)'
Houghton, Bay View. July-September. Frequent locally, -

The most desirable perhaps of all the Lactarii for the table but
not very common in southern Michigan at least. Its orance ’mﬂk
and the beautiful zones of the cap have frequently attracied the
artist, and it has often been illustrated. Its mngeu with us seems
to be mostly northward. This statement is based on seven years of
Fo]]ecting in southern Michigan, but does not exclude the possibil-
ity of the appearance of L. deliciosus when least expected and per-
haps in quantity. Such sporadic fruiting is not infrequent in other
{nushrooms after they seem to be absent from a region. Peck says
1’F occurs in all kinds of woods, but so far it has been found in quan-
tity only in the northern part of the state. Michael says thaf be-
cause of its strong aromatic taste it is not so desiral;le as food
when served alone but as an addition to other dishes it is excellent,

78. Lactarius indigo Schw. (EpIBLE)

Syn. Fung. Carol. Super., 1818,
(Fries, Epicrisis, 1838).

Ilustrations: Atkinson, Mushrooms, Pl. 35, Fig. 3, 1900
’ : . 3, .
Mellvaine, Thousand Amer. I'ungi, Pl 41, Fig. 2.

PILEUS 512 cm. broad, convex-subumbilicate, then expanded-
d(?l)l‘essed to infundibuliform, indigo-blue or paler, fading when dry
7V11'h. a silvery-gray lustre, Tonate, glabrous. FL}ESH ﬁlue O“ree;l-’
ish in age. GILLS adnate-decurrent, close, rather broad ’i;digo-
bh‘te or paler, at length pale greenish. STEM 2.5 cm, long, 1-2 c:m
thick, equal or tapering downward, glabrous, even stuﬂf'ed then.
hollow, indigo-blue, often paler and spotted. S,PORE’S “globose to
:;;;;Z(l]yE eéll.;};zeal, echinulate, 7 micr., yellowish.” MTLK dark blue,

.Gregal‘iou& On the ground in oak and maple woods, and sandy
pine forests. Ann Arbor, Huron Mountains. Evidentl,y throu hu
out the state. August. Rather rare. -

N(? one can mistake this mushroom as it has no double. It occurs
fpﬁrmgly, but is widely distributed. Schweinitz should be givel;
1\111011 tc; 6211; Z(;;C;)g.mmg this striking plant. It seems to be exclusively
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RUSSULARIA: Gills becoming darker in age, and then pruinose.
Pileus minutely scaly, tomentose, pruinose-velvety,

Section V.
dry; taste slowly or slightly acrid.

79. Lactarius fuliginosus Fr. (SUSPECTED)

Syst. Myec., 1821

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

PILEUS 2-6 cm. broad, convex, soon expanded-plane or obtuse,
sometimes depressed, dry, even, minutely velvety-tomentose or glab-
rous, azonate, isabelline or grayish-brown, clouded with o smoky
shade, margin at length crenate-wavy. FLESH thin on margin,
whitish, becoming tinted with flesh-pink to salmon-color when
broken. GILLS adnate, at length subdecurrent, distinct, close to
subdistant, moderately broad, pruinose, pallid then pale ochraceus,
becoming pinkish or salmon when bruised. STEM 2-6 cm. long,

. often short, 3-10 mm. thick, subequal or tapering downwards, stuffed

then hollow, minutely pruinose-velvety or glabrous, pallid-grayish-
isabelline or smoky-clouded, pinkish-stained where bruised.
SPORES globose, echinulate, 7-9 micr. with long sterigmata, pale
ochraceous-yellow. MILK white at first, then changing slowly to
flesh-pink or salmon where in contact with the flesh, slowly acrid.

Gregarious. On the ground in frondose woods of oak and maple.
Ann Arbor. August. Infrequent.

In Europe it is said to oceur also in pine woods. It is known by
its smoky-clouded often “snuff-brown” pileus, and the tendency of
the flesh to assume a flesh-pink or pale salmon color where bruised.
Dry weather plants often respond slowly to bruising. The margin
of the pileus in age is apt to be wavy or scalloped. L. gerardii Pk.
is considered by Atkinson as probably a variety.
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80. Lactarius lignyotus Fr. (Porsoxors)
Monographia, 1863,

Tlustrations: Fries, Icones, I 171, Fig. 1.
Michael, Fiihrer f. Pilztreunde, VoI, II, No. 38.
Atkingon, Mushrooms, Fig. 116, p. 117, 1900.
Hard, Mushrooms, PI. 21, Fig. 236, p. 172, 1908,
Peck, N. Y. State Mus. Bull. 150, P1. 123, 1911.

PILEUS 3-7 cm. broad, convex, soon almost plane, umbonate,
sometimes slightly depressed and then obsoletely umbonate, dry,
azonate, pruinose-velvely, even or mostly uneven-rugulose toward
the center, chocolate or seal-brown to sooty, margin wavy or sub-
plicate in age. FLESH white, slowly pinkish o reddish where
wounded. GILLS adnate-subdecurrent, close to subdistant, mod-
erately broad, at first pure white, then ochraceus, reddish or pinkish
where bruised. STEM 4.8 cm. long, 412 mm. thick, equal or ab-
ruptly plicate at apew, pruinose-velvety, sometimes scarcely velvety,
s0oty-brown, spongy-stuffed. SPORES globose, 8-9 micr., echinulate,
yellowish, sterigmata long. MILK white, changing slowly to red-
dish-pink where in contact with flesh, mild or subacrid. Poisonous.

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

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

81. Lactarius helvus Fr.

Syst. Mye., 1821.

Tustrations : Cooke, I11., P1. 994,
Bresadola, Fung. Trid., P1. 127 and 39.
Ricken, Blétterpilze, P1. 13, Fig. 2,

PILEUS 4-12 cm. broad, fragile, convex then plane and depressed
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g ' te
i Aith or without an obscure umbo, azonate,
i urved margin, with or wi . 0 QomaL
‘;Hh f;loecccuols‘e-scaly, z;(w;ny-'isarbell/é’ne, fading, meg IginL gt ﬁlb S;elclzl‘f(;ent
then ’ ‘hat watery. su ,
o.n spreading. FLESH somewhe 3 ' e
th'cnk'bll)llergloseg‘co subdistant, rather narrow, broardest bfél;uzi, s
TCPlcﬂisn,ochraceous tinged incarnate, pruinose. .S[EM o .d-fl;a ﬂe,
1(Sh te 15 cm. long on sphagnum), 5-15 mm. thick, subrigi Cflor,
el pr avernous, con ,
i : tuffed then ¢ ,
3 1, pruinose-pubescent, s : oo o
Suhb’?cgllln?{cegoid at base. SPORES globose, 7-9 micr,, ‘eghnngOR
7 i 3 o 11 R |
“\‘HlLK watery, rarely white, sparse, mild or scar cely acr
N ratus.
~agrant, like that of L. camphora o w
¥ agmnat;‘iilus or scattered. On the ground or on 11}055 mmo?J .
b woods, or on sphagnum in peat-bogs, sometn:i’xeslsj“here
7am S 7
1?02151 gfong exp(’)sed borders of lakes, etc. Ann Arbor ;Illt 1ical]v.
in the lake regions of the interior. July-Sept. Frequ. s o ieck
This is for the most part included under var. aquifl s by Peck
but the watery character of the milk is apparently merely S
u

of the moist habitat.

82, Lactarius rufus Fr. (PorsoNous)

Epicrisis, 1836-38.

Illustrations: Fries, Sverig. Sv‘amp., Pl 11.
Cooke, Tl1., P1. 985. o a1
Gillet, Champignons de Franee., No. 391.
Ricken, Blitterpilze, Pl 13, F1g; 3. o 56
Michael, Fiihrer f. Pilzfreunde, Vol. I, No. 36.
Swanton, Fungi, PL. 7, Tig. 3-4.

PILEUS 4-10 ¢m. broad, convex t-hen expaI}ded‘-(fi:pr;}iie;it etod;;
fundibuliform, uwmbonate, ﬂocculose—s-ﬂ'ky, glabr e;scent ,ﬁf;st inv;lme:
bay-red to rufous, not fading, subshlnmg,_ margxInL ?S st Invote:
FLESH rather thin, rather soft when moist. G L - o s,
rent, close, at length pruinose, narrow, och//aceou'sk e
1S’I.‘E,M 5-8 ,cm. long, (longer in moss), 6-12 mm. thick, e(il;fo;bs O;
glabrous, sometimes pruinose, stuffed then holl‘gwi gl(")rsr(;, s
paler, often strigose-hairy at base. SPORES sub-glo \

i i er rid.
slightly echinulate, white. MILK white, unchanging, very ac

ODOR none. Poisonous.
On the ground in hemlock and pine woods.

. Infrequent or local. . - (
tel]'l;ll)lfwn by its red-brown color, umbonate pileus, very acrid taste

New Richmond. Sep-
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and rather large size ag compared with others of the same color,
Peck has segregated a species on the lack of the umbo, the hollow
stem and scanty milk; it is edible. This he named L. boughtoni
Pk. (see N. Y. State Mus. Bull. 150, p. 32, and Pl 6, Fig. 1-7}. It
seems to be an extreme form of I, rufus and may be referred to as
var. boughtoni Pk. Longyear has reported L. rufus from a sSwamp
near Lansing where it occurred in large numbers. I have seen it
only in the Adirondack Mountains, New York.

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

Ilustrations: Burlingham, Torr. Bot. Club, Mem. 14, Fig. 14,
p- 18, 1908,

Harg, Mushrooms, Fig. 138, p. 174, 1908,

o~

PILEUS 14 em. broad, soon flaccid, convex then depressed to in-
fundibuliform, papillate, dry, azonate, minutely tomentose, becom-
ing floccose, grayish or brownish-gray, variegated smoky-gray, mar-
gin at first incurved. FLESH white, thin. GILLS adnate-decur-

rent, close to subdistant, pruinose, broader than the thickness of the

pileus, white then cream-colored to honey-yellow. STEM 15 cm.
long, 2-5 mm. thick, equal, dry, glabrous, stuffed then hollow, whit-
ish to grayish. SPORES broadly elliptical to subglobose, 8-9x6-7
micr., echinulate, white. MILK white, unchanging, slowly acrid.
Gregarious or scattered. On the ground or on much decayed logs
in woods of the coniferous regions of the state. Marquette, Hough-
ton, Huron Mountains, Sault Ste. Marie, Bay View, New Richmond.
Distinguished by its small size, gray color and tomentose-floc-
culose cap. It differs from L. cinerens in its dry, non-glabrous
pileus and in the gills becoming cream-yellow in color. It seems to
be limited to regions with conifer trees, although it ig also found in
frondose woods of such regions

Section VI. Pileus glabrous, viscid; taste acrid.

84. Lactarius cinereus Pk.
N. Y. State Mus. Rep. 24, 1872,

Hlustrations: Burlingham, Torr, Bot. Club, Bull. 14, Fig. 11,
p. 67, 1908,

Hard, Mushrooms, Fig. 137, p. 173, 1908.
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PILEUS 15 cm. broad, lax, convex-umbilicate, soon expanded-
depressed to subinfundibuliform, viscid when moist, azonat‘:e fc)r tShub-
siner ] ‘ein involute at firs en
glabrous, even, cinereous, margin in ther
Z;?:;g’in{f ’l‘hin) FLiESH white. GILLS adnate, close,1 nalrﬁ?-}; 2,
t ish i rui I 2-6 cm. long, 6-
i g ften pruinose. STEM 2
“lite, not yellowish in age, o ' : —
:flm :fhick subequal or tapering slightly upwards, stuffed Sé)ongg
: : 1 -
then hollow, glabrous, cinercus, tomentose at -base.. SPORE (ﬁu
globose, echinulate, 6-7.5 micr., white. MILK white, unchanging,
;]
acgrefrqrious On the ground in coniferous and mixed woods of the
b( e

hemlock regions of the state. Isle Royale, Huron Mountains, Maxy-

oughton, New Richmond. J uly-Septemper. nfre
qu;ﬁ:; gurl%nghe;m distinguishes a distil?ct spec'les.whlclitls n?ﬁgg
L. mucidus Burl., which differs from L. c'mereu‘s in its puh y—cg o
cap with sepia center, and in that the milk stains the ﬁei ?n cci -
blue-grayish-gray. It is saidL to 'occur glgdsii(llleglzz reztﬁited &
i i - the true L. cinereus is se s
i)]cleicljio X\E](:;i)sdsuﬂé)?llr tplants grew under hemloc};, birch, mag)le and‘
pine. T have no record concerning beech. It is probable that 0:5
plants are to be referred to L. mucidus; in that case I have I;) rf[e.co
of L. cinereus to which I have always referred these collections.

My notes are not sufficient to settle the matter.

Infrequent.

85. Lactarius vietus Ir.

Syst. Myec., 1821.

IHustrations: Fries, Icones, P1. 170, Fig. 1.
Cooke, I11., P1. 1009.
Gillet, Champignons de France, No. 401. )
Michael, Fithrer f. Pilzfreunde, Vol. ITTI, No. 71.
Ricken, Blatterpilze, P1. 14, Fig. 1.

PILEUS 3-6 cm. broad, convex then depresssad or subinfundibltllh-
form, viscid when moist, azonate, mim.ltel.y sﬂky-tomentoii We;e::
dry, drab-colored or lilac-grayish, margin involute at first tenl e
vated and arched. ¥LESH whitish. GILLS z}dnate-decu?ren ,t ¢ 'os é
narrow, pruinose, cream color then drab or dingy yelloxYlih, s (Z;@i ’
grayish when bruised. STEM 3-7 c¢m. long, 5-10 mm. tiuc R, equ Lo
tapering upwards, stuffed then hollow, g.lat{rous or g aucousl, s
lose-wrinkled, concolor, tinged drab within. SPQRES, glo :Si’
echinulate, 6-8 micr., eream-buff in mass. MILK white, unchanged,

very slowly acrid.




110 THE AGARICACEAE OF MICHIGAN

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

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

86. Lactarius croceus Burl.

Torr. Bot. Club, Mem. 14, 1908.
IMustration: Ibid, Fig. 3, p. 38.

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

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

This approaches L. aurantiacus Fr. if indeed it is not identical.
That species is said to be poisonous. The milk, flesh and gills of the
European species do not change color like ours. I have found it at
different times, always in the same woods near Detroit. Miss
Burlingham reports it from Vermont and North Carolina, and
identified our specimens as the same.,

Section VII. Pileus glabrous, dry; taste acrid or bitter-astring-
ent.

87. Lactarius colorascens Pk.

N. Y. State Mus. Bull. 94, 1905.

PILEUS 2-6 cm. broad, nearly plane, then depressed, whitish at
first, then reddish-buff to brownish-red, azonate, dry or subviscid,
glabrous. FLESH thin. GILLS adnate, narrow, crowded to close,
whitish soon brownish-red. STEM 3-6 cm. long; 5-10 mm. thick,
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glabrous, equal, stuffed, often compressed, even, whitish, soon con-
color. SPORES “globose, echinulate, 8 micr.” (Peck.) MILK
white, changing to sulphur-yellow, bitter or slightly astringent.
On/the Ground in mixed woods. Marquette, New Richmond.
August-September. Rare or local.
It has the color of L. camphoratus when mature, but the milk
turns decidedly sulphur-yellow. Found so far only in coniferous

regions.

88. Lactarius isabellinus Burl

Torr. Bot. Club, Bull. 34, 1907.
Tllustration: Ibid, Fig. 15, p. 103.

PILEUS 25 cm. broad, convex then expanded-depressed, sub-
umbonate, azonate, dry, glabrous, wrinkled on disk, red-fulvous
when moist, paler on margin, fading, margin at length short-striatu-
late. FLESH thin, white, staining yellowish from the milk. GILLS
adnate-subdecurrent, thin, close, narrow, forking toward base, pale
yellowish, soon ochraceous-fulvous. STEM 2-4 em. long, 4-6 mm.
thick, equal, stuffed then hollow, glabrous, concolor, white-tomentose
at base. SPORES “slightly echinulate, white, 7-8.5x6-7.5 micr.”
(Burl.) MILK white or watery, at length sulphur-yellow on flesh,
abundant, slowly acrid or astringent.

On the ground in mixed woods, in coniferous regions. Mar-
quette. August. Rare or local.

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

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

PILEUS 1-3 em. broad, broadly convex then expanded, sub-
depressed, obsoletely papillate, dry, azonate, glabrous, pale lilaceus-
wmber, fading, margin at first involute. FLIESH thin. GILLS
adnate-decurrent, close to crowded, narrow, few forked at base,
dingy white or ochraceus-tinged, becoming obscurely greenish then
dingy-brown where bruised. STEM 2-3 cm. long, 3-5 mm. thick,
subequal, glabrous or pruinose above, stuffed then hollow and often
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compressed, sometimes sulcate, tinged with same color as pileus.
SPORES subglobose, slightly echinulate, white, 6.5-8 micr. MILK
white, unchanging, sometimes slightly changed on flesh, acrid.
ODOR none.

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

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

90. Lactarius varius Pk.

N. Y. State Mus. Rep. 38.

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

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

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

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

91. Lactarius volemus Fr. (IpIBLE)

Syst. Myc., 1821.

Ilustrations: Fries, Sverig. Svamp., P 10.
Cooke, T11., P1. 999.
Gillet, Champignons de France, No. 402.
Bresadola, Fungh. mang. e. vel,, PL 66.
Ricken, Blatterpilze, P1. 14, Fig. 3.
Patouillard, Tab. Analyt., No. 323.
Peck, N. Y. State Mus. Rep. 48, P1. 30.
White, Conn. Geol. & Nat. Hist. Surv., Bull. 3, PI1. 10.

CLASSIFICATION OF AGARICS 113

Michael, Fihrer f. Pilzfreunde, Vol. I, No. 35.
Hard, Mushrooms, Fig. 142 p. 179.
Plate XIT of this Report.

PILEUS 512 cm. broad, firm, convex theu expanded-depressed,
plane or obtuse, dry, azonate, glabrous, even or becoming rimose-
areolate or rivulose, unicolorous, orange-fulvous or brownish orange
to tan-brown, often pale, margin at first invulute then spreading.
FLESH compact, rigid, whitish, sometimes brownish. GILLS ad-
nate-decurrent, close, moderately broad, white or yellowish, darker
with age or brownish where bruised, somewhat forked. STEM 3-10
cm, long, 1-2 em. thick, subequal, glabrous or pruinose, solid, rarely
cavernous, concolor or paler. SPORES globose, echinulate, 7-10
micr., white. MILK white, unchanging, mild, aebundant. ODOR
slight when fresh, strong on drying. FEdible.

Gregarious or scattered. On the ground in frondose woods and
open places, throughout the southern part of the state. July-Sep-
tember. Common.

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

92. Lactarius corrugis Pk. (EDIBLE)

N. Y. State Mus. Rep. 32, 1880.

Ilustrations: Atkinson, Mushrooms, Fig. 115, p. 113, 1900.
Hard, Mushrooms, Fig. 141, p. 177, 1908.

PILEUS 6-12 cm. broad, firm, convex then depressed-expanded,
dry, azonate, minutely velvety (spicules!), corrugate or rugose-retic-
ulate, dark reddish-brown to rufous-tawny, sometimes paler, margin
involute at first then spreading and arched. FLESH compact, -
white, thick. GILLS adnate-decurrent, close, somewhat narrow,
sometimes forking, yellowish-cinnamon, becoqm’ng Julvous-brown
where bruised, provided with dark-colored spicules which give them

15
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the brown color. STEM 6.7 cnn long, 1.5-2.5 cm. thick, stout, firm,
solid, equal, dry, more or less tinged concolor and subvelvety.
SPORES globose, echinulate, 9.1 mier,, white. MILK white, un-
changing. mild, copious. ODOR slight.

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

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

93. Lactarius hygrophoroides B. & C. (Ep1BLE)

Aun. & Mag. Nat. Hist., Vol. T11, 1859.
N. Y. State Cab. Rep. 23, 1872 (as L. distans Pk.).

Hlustrations: Peck, N. Y. State Mus. Mem. 4, P1. 53, Fig. '7-11,
1900.

PILEUS 38 cm. broad, rarely broader, firm, conyvex then €x-
panded, umbilicate or subdepressed, glabrous or minutely velvety-
pubescent, dry, sometimes rugose-wrinkled or rimose-areolate, yel-
lowish-tawny, fulvous or paler, margin involute then spreading.
FLESH somewhat brittle, whitish, thick. GILLS adnate-subde-
current, distant, narrow, often intervenose, whitish to cream-yellow-
ish. STEM 24 em. long, short, 8-16 mm. thick, equal or tapering
downward, solid, glabrons or pruinose, concolor. SPORLES globose
to broadly elliptical, 9-11 micr., minutely echinulate, white. MILK
white, unchanging, mild. Rdible,

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

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

Torr. Bot. Club, Bull. 23, 1896.

Illustrations: N. Y. State Mus. Bull. 67, P1. 83, Fig. 7-11, 1903.

PILEUS 3-7 em. broad, firm, convex or Pear}y plau.e, s)on?e;xent(;s
umbilicately depressed and subpapillate, mmv,‘mfelry pj'um‘oss-w v f;E/,
dry, azonate, more or less rugose, 3.*e110Wlsh .Oﬂl ghn,z?; Whm;
margin involute at first. FLESH white, becoming bi vohzit' Lhen
bruised. GILLS adnate-subdecurrent, c}ose, narrow, whi 1sﬂ,l e
coming brown when brwised. STEM 2.5-5 cm. long, ?fl((l) 1;2‘17111'.”8% 0;
subequal, dry, glabrous or pruinose, firm, §p0ng)vfl-ls-tu eﬁ:[LK o
buff. SPORES globose, echinulate, 7-8 micr., W' ite. oo
or whitish, changing to brown on the flesh, copious, mild.

i foetid.
ml(l)cil (icll;e ground in mixed woods. Marql.lette August. S?atre.M .

To this species evidently belongs L. foet'zdus Pk. ‘(N. Y', ate .
Bull. 54, p. 949, 1902), which is a form with a foetid odor.

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

95. Lactarius subdulcis Fr. (EprsLg)

Syst. Myec., 1821,

Tlustrations: Gillet, Champignons de France, No. 393.
Cooke, Ill., P1. 1002. o
Michael, Fithrer f. Pilzfreunde, Vol. ‘H, :L\O. 55.
Murrill, Mycologia, Vol. 3, Pl. 49, Fig. 5.

Hard, Mushrooms, Fig. 140, p. 176.

PILEUS 2-5 em. broad, firm, convex then depressed orﬂ subzl;lb
fundibuliform, often papillate, azonatg:, dry, glabrous, b‘1 omzz "
red, isabelline or reddish-fulvous, sometimes paler, not fadénga ;te_
or subwrinkled. FLESH whitish or tinged fulvous. GILqu va nhit-
decurrent, close, pruinose, sometimes forked, rather r_lax(;ow,ngM
ish soon pallid yellowish-flesh color, often fulvous-sta;ney .Glabmus
4-7 cm. long, 2-8 mm. thick, subequal, stuffed then hollow, g

inkled- se,
or pubescent to tomentose toward base, even or wrinkled-lacunose,

concolor or paler than pileus. SPORES globose, echinulate, 7-8
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micr,, white. MILK white or watery-white, unchanging, mild or
slightly acrid or bitterish in the throat. Edible,

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

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

96. Lactarius oculatus (Pk.) Burl. (EpIiBLE)

Torr. Bot. Club, Bull. 34, 1907,

Illustration: Peck, N. Y. State Mus. Bull 67, P1. 83, Fig. 20-24
(as L. subdulcis var. oculatus Pk.).

PILEUS 12 cm. broad, convex-expanded, abruptly papillate-um-
bonate, viscid when moist, glabrous, fulvous, fading to pinkish, umbo-
darker and scarcely fading, margin at first involute then spreading.
FLESH whitish, thin. GILLS subdecurrent, medium close, broad,
pruinose, pallid then yellowish. STEM 24 cm. long, 2-5 mm. thick,
equal, glabrous, stuffed, concolor or paler. SPORES globose to
broadly elliptical, echinulate, 7-9.5 micr.,, white. MILK white,
sparse, unchanging, mild.

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

Related to the preceding, but often with a distinct viscidity on
the expallent pileus. Tts definite and persistent papilla has been
called the “eye spot” of the cap, since its darker color, especially
after the rest of the pileus is faded, makes it appear prominent.
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97. Lactarius camphoratus Ir. (EDIBLE)

Epicrisis, 1836-38.

Ilustrations: Cooke, Ill., P1. 1013.
Ricken, Blatterpilze, P1. 14, Fig. 7. -
Plate XIIT of this Report.

PILEUS 1-4 em. broad, firm, rigid-fragile, convex, often umbonate,
at length depressed, fulvous to dark browmsh-‘red, azonate, drﬂ,
glabrous, often wrinkled-uneven, opaque, margin arched-decm:vec.
FLIESH concolor or paler, rather thin. GILLS adnate-subflecum elvlt,
close, rather narrow, pruinose, dull yellowish to reddlsh-b.ro“ n.
STEM 1-3 cm. long, 3-8 mm. thick, subequal, glabrous or pruinose,
sometimes compressed-wrinkled, spongy-stuffed, cm?color. SPOR.ES
globose, echinulate, 6-7.5 micr., white. MILK Whltfé, unchangln%,
either copious or in dry weather often watery Wl.lltE.B and sca'n‘qj,
mild. ODOR aromatic, agreeable, usually very dlstmct.. Ed»?blc.

On the ground in wet places, swamps, very rotten wood in mixed
or frondose woods. Throughout the state. J uly-A.ugust. Co.mmon.

Known by its peculiar rigid-fragile consistency, its aromatic o@or
and dark reddish-brown color. Distinguished from L. rufus Wh](.jl\l
grows in similar situations, by its smaller size, odor and non:acrld
taste; from L. subdulcis by darker color and odor. The.odor is not
of camphor as the name would indicate; it has been Varlously'(%hgr-
acterized as like that of dried melilot, slippery-elm bark, or chicory,
or similar to that of L. helvus. Like L. subdulcis, it is often to be
found when other mushrooms are absent.

08. Lactarius rimosellus Pk.

N. Y. State Mus. Bull. 105, 1906.
INustration: Ibid, Pl 95, Fig. 7-11.

“PILEUS 3-6.5 cm. broad, rather firm, convex umbonate, then de-
pressed, brownish terra-cotta, fading somewhat, azon?te, dry, glab-
rous, rugose from the center, at length minutely rimose-areolate.
FLESH thin, isabelline then concolor. GILLS decurrent, close,
medium broad, few forking, whitish then somewhat ochraceous.
STEM 26 cm. long, 5-10 mm. thick, equal or tapering upwards,
stuffed then hollow, pruinose above, tomentose to strigose do.wn-
wards, concolor. SPORIES broadly elliptical, echinulate, 7-8 micr.,
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ent species are of all shades between shining white and egg-yellow, |
and this fact alone separates them from any one of the spore-color
groups of the Agaricaceae. Some authors consider the forking of the
¢ills as well as the veining in the interspaces of the gills fimportant
diagnostic characters. These two characters are intimately related
and forking is for the most part merely a pronounced development
of veining. In fact such a large number of species have been ob-
served with veined interspaces and some forked gills that this
character loses most of its value. In R. veriate the forking is
dichotomous or mostly so and reaches its highest development. The
different lengths of the gills are, on the contrary, much more impor-
tant characteristics. They may be alternately long and short as in
the Compactae, or they may be all of one length with rarely any
secondary or shorter gills. Intermediate cases occur in the Sub-
rigidae, but even here the short gills are not numerous. Their shape
and width are also of value, since the anterior and posterior ends
have a characteristic width which accompanies other characters of
the given subgenera. The STEM is usually white, sometimes red or
slightly ochraceous, in some species changing to ashy, etc., with age.
The reticulations on the surface are obscure and of no diagnostic
value. It is usually spongy-stuffed within and may become cavern-
ous in age or hollowed by grubs; in the Compactae, however, it is
usually solid. The TRAMA is composed of large bladder-like cells
arranged in groups and surrounded by strands of slender hyphae,
as in Lactarius. Such a structure is said to be vesiculose and ac-.
counts for the more or less brittle consistency of the plants. Since
the difference in this consistency is accompanied by other good
characters, it is made the basis of a division of the genus info its
subgenera. The TASTE as in the Lactarius, is sharply aerid in some
species, slowly or slightly acrid in others, and entirely mild in a
considerable number. This is an important character for the identi-
fication of the species and is fairly constant. Tt is necessary to
have fresh plants to be sure in some cases that the acridity is pres-
ent. Sometimes plants which are apparently mild will be found
to have a slight acridity only when very young, or only in the gills
and not elsewhere. The ODOR of some species, e. g., R. foetans, K.
foetantula, R. compacta, etc., is quite characteristic and should

never be unconsidered. One must not confuse this test by apply-
ing it to plants already in the first stages of decay. SPORE
PRINTS are considered by most as the most essential means of
settling the identity of closely related species. It has been claimed
that the color is constant and with this claim T agree. It is also
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. known that the spore prints fade or change after a time, and
hen?e old herbarium spore-prints are not 1?ZIiabie unless a, om
banied by careful notes of the print when fresh. e

The gepus may be divided into four natural groups which are
here ‘cons1dered as subgenera : Compactae, Rigidae, Subrigidae a(nd
TFragiles. Of these, the first and last correspond ,to thebtribes of
that name in Fries. (Hymen. Europ.) As shown in a former pape
(Kau.ﬂ'man, Mich. Acad. Sci., Rep. 11, p. 60 1909), the for]’linf ri’f'
the gills and the striations on the pileus ar’e not V’er 7 Peli‘ll‘ﬂehfo'
the chargcterization of the main groups. .It has seemed prz[cticab(l]1
to. establish a new division, viz., the Subrigidae, to include forms

Wlt‘h a pruinose or velvety dry pellicle and rather firm consistency
\‘f’thh are out of place elsewhere, and seem to be closely rélate&’
Some ‘have divided the genus into two large groups on the basis ojf
the mild and acrid taste (Massee, British Fungus Flora, Vol (iII )
Other‘s have used the spore-color {Schroeter, Pilze Schylesiel.ls al‘ld.
Hennings, Engler. u. Prantl Pflanzenfamilien). Earle has raj d
the five “tribes” to generic rank (Bull. N. Y. Bot. Gard 5 p 85;3
1?09), and finally, Maire has proposed a division of the 'gel’nfs. int ’
eight sections based in part on microscopical characters (Soc Ml’:
de. France, Bull. 26, p. 120, 1910). The last author appreciatés tlf‘n';
the groups of Fries are fairly natural and hag kept the main f (
tu'res, while emphasizing the bresence or absence of ¢ sti(fh' l'flEfl -
spicules on the surface of pileus and stem. These “cysti%ia” ?{'Ilte
Ehe V.el‘vety or pruinose character which T have used in the 0"12 p
bubmgu.lae. Turther studies of all young buttons and their de\zj 1Oup
ment will aid materially in a proper arrangement, especially (i\'?‘g
reference .to the character of the margin of the Ve,rv young ")ilel

The claim of Maire (1. ¢.) that microchemical te;tsv Canbb(i u;(l;l'

,to fldvalltage, has been given a trial in ten of the following s e@:e'
This work was done at my request by Dr. W. B. McDoy ;]I ? ) S
laboratory during the summer of 1912, The results ‘u‘ega § ('i)m
under the corresponding descriptions of the species s;;udie(li)pem “

The z.lbbreviations of Maire are used as follows: G = Til tur
of Guaiac. § V=Sulfovanilline. F S:Sulfoforr'nal' " The last

two are prepared as follows: e The ust

Sulfovanilline,
Distilled water 2.cc.
Sulfuric acid, pure 2.cc.
Vanilline (ec. ) 2 ¢

Q.

|
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Sulfoformalin.
Dristilled water 25 drops
Sulfuric acid, pure b.cc.
Formalin (4% sol.)75 drops

The action of gueiac is to turn the flesh blue and should react
in one or two minutes. Sometimes only certain parts of the plant
veact, e. g., in R. subpunctata, the gills are unaffected. The sul-
fovanilling turns the parts blue, sometimes at first pink, while the
sulfoformalin intensifies the brownish color of the cystidia and the
lactiferous hyphae in the gills. We did not test the “cystidia” of
the surface of the pileus and stem, where the test was effectively
used by Maire. In R. virescens and R. crustose the last two chem-
icals had hardly any effect as compared with the quick reaction in

other species. Our work has been merely preliminary and covered

only a small number of species.
The key includes a few species not yet found in the state. Ivery

season seems to differ in the particular species one finds and a num-
ber of forms still remain unidentified, but the following list com-
prises all the species frequent from year to year, at least in the

southern part of the state.
The genus has been largely gone over and revised since the pub-

lication of the Monograph (Mich. Acad. Rep. 11, 1909), and several
additional species have been included and others more fully de-
scribed and discussed. The recent critical papers by Maire, Romell,
Battaille, Ricken, and others in Kurope, have thrown much needed

light on a number of species.

Key to the Species
Gills unequal, alternately long and short, flesh thick to the margin

(A)
of the pileus, which is at first incurved and never has striations.
(Compactae).
(a) Flesh white, unchangeable.
(b) Gills subdistant; plant entirely whitish; pileus 815 ¢cm. 99. R.
delica Fr.
(bb) Gills close.
(¢) Pileus whitish then sooty-gray, 5-7 c¢m. broad. 102. R. adusta
Fr.
(cc) Pileus not becoming sooty in age.
(d) Odor strong, alkaline; pileus large, 10-30 cm. broad, whitish
then pale rusty-ochraceus. R. magnifica. Pk.
(dd) Odor none; pileus 4-8 cm. broad, whitish. 99. R. decila
var. brevipes Pk.
(aa) Flesh changing to reddish or blackish in age or when bruised.
odor disagreeable

(b) Flesh at length incarnate or rusty-reddish;
when drying. 104. R. compacia Frost.

(bb) Flesh at length blackish.
(¢) Gills subdistant to distant; flesh at first reddish when bruised,

then black. 100. R. nigricans Fr.
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(cc)  Gills close or crowded.

(d) Gills ete, becoming

R. densifolig Secr.

(dd) @ills ete, becoming hi
103.

(AA) Gills mostly equal,

miscuously,
(a) Gills dichotomously
plish when young,

sometimes with shorter ones
variate Bann.
(aa)

scattered pro-
forked throughout;
later olivaceous, or
Gills forked only at the
ing.
(h)

pileus dull pink to pur-

greenish-umber.
Spores white in mass.

116. R.
base, or forking not extensive or lack-
(R. acruginea, R. foetentula, R. rosacea, R

punciata have Creamy-white sporeg).,
(¢) Pileus white.
(d) Taste acrid. 133.
(dd) Taste mild.
(e) Pileus viscid,
white when dried.
(ee)

R. albidula Pk.
sometimes

mariae and R. sub-

(ce)

tinged yellowish;
139. R. albida Pk,
Pileus dry, sometimes ti
Pileus some shade of green
also (cce)].
(d)

remaining
nged pink. 133. R. albella Pk.
or dingy greenish-white, [See
Pileus with g continuous separable pellicle; taste mild.
120. R. aeruginea Lindb.
(dd) Pellicle adnate, becoming pulverulent or areolate-cracked;
gills close.
(e) Pileus dry, dark green
165. R. virescens Fr.
(ee) Pileus viscid, glabro
greenish-white,
(cce)  Pileus some shad
also (ccee) .
(d)

us on disk,
Taste mild.
(e)

when young, substriate on margin.
mouldy-white to pale

striate on margin, 106,

e of red, pink, purple o

Gills floccose-

blood-red

(ee)

(f)

E. crustosa Pk.

r bluish. [See
crenulate on edge;

pileus viseid, shining
; stem tinged red. 141, R. purpuring Q. & S.
Edge of gills not crenulate,
Pileus firm and hard, or compact;
disappearing in places.

(g) Pileus pruinose-velvety,
rosy or dark red; gills
119. R.

(g8)
(h)

dark red, or purple-red; stem
at length dingy cream-color.,

Pileus not markedly pruinose,

Pileus 5-10 em. broad.

(i) Pileus pale bluish-p

pellicle adnate or
mariee Pk,

}
urple, at length rosy to white ‘
on disk, viscid, stem white. 117. R. cyanoxantha
Fr. var.
(ii) Pileus pale red, soon dry,
tinged or white; taste rar
R. lepida Fr.
(hh)
(1)

unpolished; stem rosy-
ely slightly acrid.
Pileus 3-6 cm. broad.
Pileus dull lilae-purplish.
(ii) Pileus incarnate to pale
vesca Fr,
(ff) Pileus rather thi
(g)

108.
Pileus usually 2
142,

R. lilecea Quel.
livid pink,
n, fragile or subfragile.
-4 cm.

R. uncialis Pk.

(8g) Pileus 4§ cm. broad,

red, silky-shining,
ceonitews Kaulff.

114. R,
broad, clear pink; in oak woods.

dark violet-
in conifer wo
Pileus 6-12 em, broad,

purple or purplish-
ods.
Spots; stem white,
Taste very aecrid.

(ggg)
(dd)

143. R. seri-
bright rose-red with yellowish
140. R, subdepaliens Pk.

reddish then black; gills crowded, 101
R. sordida Pk.

uish—black, not at first red; pileus dry,
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(e) Pileus 2-6 cm. broad.
()
(g)

123
ite; ite, fragile.
- s pure white; stem white, .
Sp%li‘ferlilsainipform rosy-red; gills close to subdistant.
R. fragilis Fr.
2)
(& places. 132.
(ff)

131,

Pileus rosy-red on margin, disk olivaceous or pur-
R. fallax Cke.
(8)

unpolished, red.
(g2)

plish and livid; gills subdistant; usually in mossy
Pileus rigid, not striate,

Spore-mass creamy white; stesléloghétfy;orcggsg.e adnate,
. R. subpunctate sp. nov.

Pileus subfragile;llgellicle separable and striate on

margin, viscid,

Fr.

(ee)

(f)

shining rosy-red. rosacea
R. sanguinea Fr.
Pil'eqsl 5‘1130112?1; %gz%{d,rggreigtl%fgﬁ?;g’ cu'ticle adnate, even
I?)lfliﬂargin. 118, R. atropurpurfa Maire.
(ff) Fragile; pileus rosg-red to scarlet.
(g) Taste tardily acrid.
(g8)

134, R.

130.
Taste quickly acrid.
(h) On spl}agnum;
gregaria.
(hh)

129.

R. rugulosa Pk.

in troops.
(ccee)

129.
(a)

R. emetica var.
On debris of very rotten wood and on the ground.
R. emetica Fr. Lowish. ete
i shade of brown, yellowish, A .
(%Ddléiqus(?nI?:tic, becoming foetid; pxle_us vehr;éi ssliirlate.
(¢) Pileus 7-12 cm. broad, sordid yellowish-whi .
foetens Fr.
ce) 1
( rusty-red stains.
(dd)

R.
110. R. foetentula Pk.
(ee)

rigid, not striate.

111.
. J h
Pileus 3-7 cm. broad, pale livid ochraceous; base of stem wit
e o Ap s, 1 to ochraceous-reddish,
i 6-12 cm. broad, straw-color
(e) Pileus ad,
Pileus 3-6 cm. broad.
(1)

R. ochraleucoides sp. nov.
sororia Fr.
(it)

Taste acrid; pileus grayish-brown, substriate.
Taste mild.

113. R.
(g) Pileus yellow or yellowish, at least when young, not
ashy under the cuticle.

(h)

(hh)

brown.
(g2)

Pileus 5-8 c¢m. broad, scarcely striate in age, chrome
Pileus 3-5 cm. broad, very tuberculate-striate
109.

yellow; stem yellow. R. flavide Frost.

in
age, at first sulphur-yellow then dingy yellowish-
ror R. Pulverulenta PXk. the cuticle
Pileus pale yellowish-brown, z}shy pnderk e ,
strongly striate. 112. R. pectmatoales 'Ph 'or creamy-
(bb) Spores and gills some shade of ochraceous, yellowis
i spore-print necessary). . o
)éetlelr(;lwisgiti(sli changing to ochraceous-brown ’;Vhfliz;)r;éig(%ish-
© handled; odor disagreeable in age; cqlor [ 11) xﬁixed it
red oliv;Lceous, yellowish, etc., very variable, colors .
R. zerampelinag Fr. 122.
(cc)
(d)

R. squalida Pk.
Stem not with this peculiarity.
Pileus some shade of red.
(e)

crid; fragile. . o
(f) Taféitlzfs reddish-buff to purp_hsh; spores pale yellow; in
swamps. 137. R. paluitms Pk.

i rosy-red to scarlet. ] .
(ﬁ()g)Pl(l}i‘lllss str};w yellowish to pz})l; o}(%hrae(ﬁ(;%so,san?:gm of

i even, rather firm. 135. -V : -

(gg) glilﬁgsdeep ochraceous-yellow; margin of p{}eu}'s{:ggate,
& gills and pileus fragile. 136. R. tenuiceps .
(ee) Taste mild.

R I R R
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(£) Stem at length ashy or blackish where bruised.
(g) Wound at first reddish

variegated with yvellow etc., firm. 126,
Beards.

(88) Wound not at first reddish,
(h) 1In coniferous regions; stem stout,
(i) Pileus 5-12 cm.
colorans Fr.
(ii) Pileus 5-10 ¢m. broad, crimson
colorans var. rubriceps Kauff,
(hh) In frondoge regions;

dark red to blackish on disk. 125. R. obscura
Rom

om,
(ff) Stem not becoming ashy,
(g) Pileus 510 em, broad or more.
(h) Plants usually solitary or scattered.

(i) Pileus firm, large, dingy or dull red to purplish,
often faded; gills ochraceous from the first. 128,
R. alutacea Fr.

(ii) Pileus and stem very fragile; colors of pileus
mixed varying pink, incarnate, yellowish; spores
bright yellow. 145, R. amygdaloides Sp. nov.

(iii) Pileus firm, blood-red. 127. E. borealis Kauff,

(hh) Closely gregarious, sometimes in troops; fragile,

(i) Pileus dull and variable in color, not bright red;
gills white at first, then creamy-yellowish to pale
ochraceous. 144, R. integra Fr. and forms,

(ii) Pileus dark violet-purple to dark red; rather firm;

Spores ochraceous-buff. R. ochrophylla Pk.
(gg) Pileus 2-5 cm. broad or less,

(h) Spores pale yellow or cream color,

(i) Pileus umbonate, very fragile; on sphagnum. 148,
R. sphaynophila Kauff,
(ii) Pileus not umbonate; stem ang gills translucent,

honey-yellowish in age; fragile. 147. R. puel-
laris Fr, :

(hh) Spores truly ochraceous in mass.

(i) Stem rosy-dusted; pileus rosered, fragile. 146,
E. roseipes (Sec.) Bres.
(ii) Stem white; pileus pinkish red, lilac ete, fading
to yellowish. 149, R. chamaeolenting Fr. 150,
R. abietina, ete.
(dd) Pileus some shade of yellow.
(e) TFlesh of stem cinereous when old.
(f) Pileus oran

-red. 123, R. de-

gered, fading in age. 123.

R. decolorans

Fr.

(ff) Pileus dull yellow (flavus), color not changing, scarcely
viseid. 124. R, flava Rom.

(ee) Flesh not becoming ashy.

(f) Edge of gills vivid lemon-yellow. R. auratq Fr,
(ff) REdge of gills concolor,
(g) Taste mild; pileus 2-6 em, broad, gills egg-yellow, 151,
R. luteq Fr.

(gg) Taste tardily acrid; pileus 5-10 em. broad; gills pale
yellow. 138. R. aurantialutea Kauff,
COMPACTAE Fr. Flesh thick,

out a separable pellicle, its margin
With entire and short gills alter
mass,

compact and firm. Pileus with-
hon-striate and at first involute,
nating regularly. Spores white in

then black; pileus dull red,
R. rubescens

broad, orange-red. 123. R. de-

stem not very stout; pileus

s
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S e . s
This group is closely related to the Piperites division of t‘he' ;ge ”
' ¢ ic very similar
i 3 : species, e. g. R. delica, are very si
ctarius. Some of the species, 1 . v
gawllerius L. deceptivus, etc., when the latter are dried ((jut bgct »
) / ' ) . e . el ) 2
wind or dl";’ weather and then lack the milky juice. The Comy
are a very natural group, easily distinguishable.

99. Russula delica Fr. (EpIBLE)
Epierisis, 1836-38.

INlustrations: Cooke, 111, PI. 1068. .
Gillet, Champignons de France, No. 1.
Bresadola, Fung. Trid.,, Vol. 2, PL 201.
Ibid, Fung. mang. e. vel, PL §8.
Ricken, Blitterpilze, PL 15, Fig. 12;.
i ' rt., No. 514.
Patouillard, Tab. Analyt., 2 . } . - .
Peck, N 1; State Mus. Rep. 54, Pl 71, Fig. 1.5 (as R
X’ e Y
brevipes Pk.). ‘ . -
Ibid, N. Y. State Mus. Rep. 43, P1. 2, Fig. 5-8 (as R. brevip
Pk.).

PILEUS 815 cem. broad, firm, 001}[x'7ex-uml.)311c:§§t;%e; ‘gspsrte:is;le:
3 ibulif i metimes wi -
" in;Pl;zi;buliﬁ%ﬁﬁfﬁiﬁﬁiﬁtSgr obscurely tomentose, even., dry,
zﬁoif ;lt)figrst invo’lute not striate. FLESH compact, 1w111t<1 aorr-'
whiﬁsh not changing where bruised. QILLS subfiecm:?}lﬂ,c o
g d l;ehind broader in the middle, subdzs-tant, or d’ls:tan ,dw fter;
;122[:’( and lon,g alternating, few forked, white or wh?twh,he T,;e (J)[Out
distinctly greenish. STEM 2-5 cm. long, 1.5-2 cm.. th;ck, Is;l iil ; dsingy,
solid, equal or subequal or tapering down, Whlti} . ﬁznto‘ Sg; above:
not t}ummg blackish when bruised, glabrous or suS I;)ORES o pove
often with a narrow pale-green zone at ape)‘z. | - ;‘ASTE,
9-10 (rarely 11 or 12) micr., tuberculate, white in mass.
mild to tardily but weakly acrid. ODOR none. © and coniferous
Gregarious, in sandy soil. In maple, birch, oa <t 1? orErous
woods throughout the state; most abundant alongl“ e
in conifer regions. July-October. Common local y. s, Teo, 43
Var. brevipes Pk. (=R. brevipes Pk., N. Y. Sta%el us. CI,OI;, e é
1890}, has been found at New R](i)chm(;)ndI.t 5;:5; nsd &ilflehard oy
and the pileus is smaller, 4-6 cm. roal . : hard clay
i h which it pushed with difficulty. It is apparfan y .
:gz)lfo:il:;lufariety conditioned by dry weather and hard soil. It is
uncommon. ‘
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The typical R. delica is usually a ]
tarius vellerius in size, color, etc
cap is “shining.” This error w

of R. chloroides Bres.

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

THustrations: Cooke, I11., P1. 1015.
Gillet, Champignons de France, No. 625.
Michael, Fiihrer f. Pilztreunde, Vol. IIT, No. 75
Ricken, Blitterpilze, P1. 15, Fig. 2. B
Peck, N. Y. State Mus. Rep. 54, PL. 71, Fig. 69
Hard, Mushrooms, Fig. 146, p. 184, 1968. i} .

. fI’ILEUS 7-15 cm. bljoad, subrigid, convex then depressed to sub-
Intundibuliform, margin at first incurved then spreading and ele-

vated, often irregularly wavy, at first whitish and clouded with
1%_1nber, soon smoky-umber, subviscid at first, glabrous, even on m;r
i;]i};% i‘lIC;E]SE][ compact, white, changing to reddish x;here bruised
oo cczf 2. GIvI{LS narrowed or rounded behind, adnexed’
ck and firm, subdistant to distant, sometimes intervenose sho t’
z]ild- long al’tefnating, white becoming grayish, reddish at fir's‘; Whe1;1
r;l:;sed; Sf?aM 2-’6 cm. long, 1-3 cm, thick, solid, hard, stout, glab-
) even or lacunose-depressed in places, white at first, at length
smoky-umber, reddish then blackish where bruised SP(,)PES gb
g.lobose, 8-10 mier., echinulate, whitish in mass. TA'ST‘E mi;d e,
times tardily but slightly acrid. ODOR none. e
dose(}‘siﬁzzlou;‘lﬁi j(g)llllsiiyﬁ On the ground in coniferous or fron-
more plentiful in the north.]eJ i?;gepltflzlg;rm the southern part
. This Ru.ssula usually persists in ordinary weather without decay-
Ing and is then frequently inhabitated by another mushroon}l,
H

arge plant, simulating Lac-
Fries in the Epicrisis says the
as owitted in his Monographi
b ain : 7 5 graphia but
1c)opled again in Hymenenomycetes Luropaei. The error has since
; IclaenI 1i'epeate.d by other authors, including Cooke on his plate in
; e ] ustrations. The Michigan plants are exactly like those grow
o R - 3 T g ‘ ) )
1113 13 Sweden, where in some of the specimens the edge of the gills
ana the apex of the stem were tine
8 ¢ tinged green, as is th i
he ap stem , as 1s the case in ours
;spe.cmll} in the plants of the northern part of the state. R lactea)
al 1‘0‘ ;v 1] 7, 9 Ta%s 1 t i . ‘
o 1:;211(1 ]1;'0 have very broad, distant, free gills and milk-white cap
em. I have not seen any plants with the glaucous green gills
S
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Nyctalis asterophora, as shown in the illustration. It is usually a
vather large, firm plant, distinguished from the following by the
subdistant, thick gills. The flesh of all parts when bruised turns
first reddish then blackish, but the red stain may not appear in
old plants; this is to be expected because of the drying up of the
scanty juice which is supposed to cause this phenomenon where it
is exposed to the air. Peck, McIlvaine and others have eaten it
and consider it fairly good.

101. Russula densifolia Secr. (EDIBLE)

Mycographie I, 1833.

Illustrations: Cooke, I11., Pl 1017.
Gillet, Champignons de France, No. 608.
Patouillard, Tab. Analyt., No. 319.
Hard, Mushrooms, Figs. 157 and 145, 1908.
Kauffman, Mich. Acad. Sci. Rep. 11, Fig. 1, op. p. 90, 1909.

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

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

As pointed out by Peck, the American plant is slightly subviscid
on the cap but this character is easily overlooked. The viscidity
is slight, even after rains. It comes nearest to E. adusta, in size,
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natural coloring and gills, but differs in the change which the flesh
undergoes when bhruised. Authors consider 2. adusta to have a mild
taste and if this is true our plant differs also in this respect. The
gills are usually markedly crowded and narrow, while those of £
nigricans are broad and subdistant. The latter is more common
in coniferous regions, while R. densifolia has so far been found in
Michigan only in frondose woods. Maire (Bull. Soc. Mye. France,

26, p. 87) states that . densifolia lacks the hair-like sterile cells on
the edge of the gills; that they are abundant in R. nigricans and
less numerous in R. adusta. In our specimens of R, densifolia they
were abundant, which would indicate that this is not a very con-
stant character,

102. Russula adusta T,
Epierisis, 1836-38.

IHustrations : Cooke, 111, P1. 1051.
Michael, Fihrer f. Pilzfreunde, Vol. 1T, No. 64.
Ricken, Blatterpilze, PI. 15, Fig. 3.

“PILEUS 5-7 em. broad, convex then depressed or subinfundi-
buliform, white or whitish, becoming brownish or sooty-gray, glah-
rous, dry, even. FLESH compact, white, not changing when bruised,
GILLS adnate to subdecurrent, thin, close, short and long alter-
nating, narrow, white becoming sordid. STEM 25 cm. long, about
1.5 em. thick, short, solid, equal or subequal, glabrous, even, white
then sooty-gray. SPORES subglobose, slightly echinulate, 6-9 micr.,
white in mass. Taste mild. Odor slight.”

Gregarious or solitary. On the ground in mixed woods of north-
ern Michigan. J uly-September., Infrequent.

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

such facts are only of local interest. It usually hugs the ground
closely.
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103. Russula sordida Pk. (EpIiBLE)

N. Y. State Mus. Rep. 26, 1874, y
[Nustrations: N. Y. State Mus. Bull. 105, PL. 98, Fig. 1-3, 1905.
| i)late XIV of this Report.

5 ¥ iy, convex-depressed, margin at first
7S 5-12 cm. broad, diy, convex-( ; margin |
i PI'L']eEdD glabrous, even, dingy white becoming smoky w.z,th l(th
;JI?]]]IS‘H ,whitish compact, becoming blackish-brown or bluish-b acb
S LE , ’
i i " rning reddish. GILLS adnate to su

Y bruised, without first turning re adnate to su

(‘i‘ehc(;nrrent I‘a,ther narrow, close, long and short altelnd‘mng,1 z; hite
' [ I35 ¢ 1-2 cm.
becoming ’blackish in age, few forked. $TEM 3-D .cm. lgilg',k .
thick, short, solid, rigid, equal, whitish l;)ecommg acTE o
halldied. SPORES globose, 7-8 micr., white in mass. TAS m
i i gl R none.

» tardily and slightly aerid. ODO ‘ » ‘
" (J‘Ei;lelr‘}gous or solitary. On the ground in the hemlock regions (f
thern(ijr’rh rarely in southern Michigan. July-August. ‘In.fr(?(‘lu?inr .

’fhis di;fers from the BEuropean R. albonigre (Kromb.) in its dry

A species has been named by Peck with viscid eap, viz.,

pileus. e

R. subsordide; this is probably identical with R albonég;a. o
. ‘ ilens and differs from R. nigricans an . de
o the Taon 4 i diately after bruising.

iq 1 f the change to red immediately
folia in the lack o ! e Some
i Ann Arbor the gills o e young .
In specimens found near :  Joung plas
i ) the trama of the pileus; w
were easily separable from . 5 hether S
i g t say. Peck found the s
s a constant character I canno . .
ltrue in specimens of R. densifolie. The stems are said to be

often infested with grubs.
104. Russula compacta Frost & Peck (EpIBLE)

N. Y. State Mus. Rep. 32, 1879.
Hustration: Peck, N. Y. State Mus. Bull. 116, P1. 109, 1907.

PILEUS 5-10 c¢m. broad, firm, convex the‘en depressedv tto 1su:l);z-
fundibuliform, margin at first incurved, thin, t}‘:le.n1 ele]\:rlf;ne( ,Oung,
unpolished, minutely tomentose in age, even, Whltl.Slh W Vho};ﬁ 01:
at length sordid-pale-reddish or rusty-ochmce'ous el’fl .etr \Chm{gmg
in spots. FLESH thick, compact, rather brittle, whi de, anging
to reddish in age or when wounded. GILLS narrgwly a nah ,forke é
rather narrow, alternately short and long, sometimes lilll(f ke
toward base, sometimes few forked, white at first, then s

17

———Ah~—




130 THE AGARICACEAE OF MICHIGAN

sordid reddish or reddish-brown.  STEM 36 cn long, 153 cum.
thick, sz‘out., spongy-stuited, rather britile, equal or tapering down,
uneven, white at first becoming reddish or reddish-brown in age or
from bandling. SPORES subglobose, echinulate, with larweb oil-
globule, 8-10x7-8 micr., white in mass. TASTE mild or slightlbv and
tardily acrid. ODOR becoming disagreeable in age or on dl:yina
like that of R. squalida k. ~
Gregarious. On the ground in beech and maple woods.
Richmond.  August-September. Rare. ‘
.T]lis is a very distinet species. The whole plant becomes diffused
with the rusty-reddish eolor which is at first pale incarnate, but ‘be-
cqmes more marked as the plant ages. The stem has the con,sistenc y
of that of Bolctus castancus or B. cyanescens but the interior be}-
con.les cavernous less readily than in those plants. The scanty juice
which causes the color change has the same relation to the ﬁeth
that which causes the reddish and then blackish colorin R, mgricmz:
The ‘disagreeable odor of the drying plant is quite marked, and is'
an aid to its identification. It is probably quite rare; it Wz;q foun(i
only a few times in New York by Peck but has beeil re )0;‘[61 b
V:?n Hook from Indiana. R. incarnate Morgan (Cinn ISoc (N' ’EV
I%lst., 1883} is probably identical. The edges23 of the O"il.]s 'u-' | 3 i
vided with microscopic, subcylindrical, sterile cells. In z21ge ti(leepll;ft-
?:ﬁi?es quite fragile. Peck’s figure is not at all illustrative of the

New

»]1’,[ GIDAE. Tlesh compact, rather thick. Pileus rigid, provided
with an adnate cuticle which often cracks or disappea:s 1n parts of
the surface, especially on disk, mostly separable only at the maréin
Gills usually somewhat forked, and with shorter ones intermintrled.

The subgenus differs from the Compactae in that the gills dobnot‘
alternate regularly as long and short and by the presence of an
adnate pellicle; it differs from the Subridgidae and Fragiles by the
more rigid substance of the pileus, the adnate pellicle, the };1‘ese1lce
of short gills and usually by the forking of somey of the gills
especially at or near the stem. Most of the species are 1ni1§ o;‘
very slightly acrid.

Section I. Margin of pileus obtuse, cuticle soon dry, at length
pulverulent, granular or rimosely-cracked in places. 'Gills broader
anteriorly. '

A
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105. Russula virescens IFr. (EDIBLE)

Epicrisis, 1836-38.

Tlustrations: Cooke, I1l., PL. 1039,
Gillet, Champignons de France, No. 639.
Bresadola, Fungh. mang. e. vel., Pl. 69.
Michael, Fithrer f. Pilzfreunde, Vol. II, No. 62.
Atkinson, Mushrooms, P1. 36, Fig. 1, 1900.
Marshall, Mushroom Book, 1. 18, p. 69 (poor).
Gibson, Edible Toadstools and Mushrooms, Pl 11, p. 126,

1903.

Peck, N. Y. State Mus. Rep. 48, PL. 31, 1896.
Hard, Mushrooms, Fig. 150, p. 189, 1908.
McIlvaine, Amer. Fungi., P1. 44, I"ig. 6, p. 184, 1900.

PILEUS 5-12 e¢m. broad, at the véry first globose, soon convex and
expanded, often somewhat depressed on disk, firm, dry, as if velvety,
the surface (especially the disk) broken into many floccose or pul-
verulent areas or patches, green or grayish green, the margin 70t
striate or rarely so, cuticle scarcely distinguishable or separable.
FLESH white. GILLS white. rather close, narrowed toward the
stem, almost or entirely free, few shorter or forked. STEM 3-7 cm.
long, 1-2 cm. thick, white, firm, equal or subequal, solid or spongy.
SPORES white, subglobose, 6-8 micr. CYSTIDIA none. No differ-
entiated subhymenium. TASTE mild. ODOR none.

Oak and maple or mixed woods, probably throughout the state.
Occasional. July and August.

Under this name was included in this country, for a time,
a more common form with viscid striate cap which has been
segregated by Peck under the name of R. crustosa. The two seem to
run into each other at times, but Peck distinguishes the pileus of
R. crustose “by its smooth, not warty center, its paler color and

usually striate margin.” The latter is also distinetly viscid when
young but this depends considerably on the weather conditions.
R. virescens might be confused with green specimens of R. variata
whose surface is sometimes areolate, but the gills of R. virescens
are not as pure white, are not decurrent nor much forked, and the

taste is mild.
Microchemical tests: G. (Flesh and gills slowly bright blue.) -

F 8. (No effect.) S V. (No effect.)
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106. Russula crustosa Pk, (Ep1BLE)
N. Y. State Mus. Rep. 39, 18s6.

Hlustration: N 3
ustration: N, Y. State Mus. Bull. 6%, PL 84, Fig. 1.7 1903
. 17, .

PILETUS 512 ¢p
< cm. broad, firm, conv
el . , . , vex then expanded an -
é]"ustm’emv 1}11@j center, surface cracked except on disk, the 2 ~de
-t :‘ )1-501 (;1‘(1 Creani-color, dirty brownigh or ochrace(;us usu,aelclbS
g Lt olive or green, viscid whep v i , :
g wi ve ; 1 0 young or moist, especially
dull c. ]d }ﬁk, striate on margin when mature. FLESH whi,t Péilaﬂy
bi 4 1zo.ute, becoming somewhat dingy cream color in ‘1e' ]t;hLS
ioa( ) o ) N, < i 1 [e ()‘e r(,
proad ;n front, narrowed toward the stem, adnexed or f;eé t{; j ZI'
b ci not 1crowded, rather brittle, few forked few short ’STl;‘C\I}
b oam. long, 1-2.5 em. thick, shopt «f Stuft . .
: . <, short, stout, spongy-
centricon & oo SHor ) gy-stuffed, sup .
TID}KouJ,[h\\ hite. SPORES white, subglobose, 8-10 lllicrequlegl
A rather numerous, extendine ¢lon- it . -
St e 2 ng clear through the subh i
ymetum sharply separated from O‘ill-tr‘b g ymem?m-
ODOR ot g ama. TASTE mild.
Scattered or greear
sregarious.  Oak and
S 8 aple woods in g
DIlcb}g%n. July to September. Common T sonthem
This is near R, virescens and j '
It seems to pe still referred to
though in that case the Friesian ripti /1 7
fied to include it. |

Mich i :
ochemical tests: (3, (Flesh and gillg become deep blue.)

S V. (Gills and flesl
L ve o
colored brown,) ry slowly tinged blue.; F S. (Cystidia

107. Russula ochraleucoides Sp. nov.

Hlustration : Plate XV of thig Report

PILEUS 612 c¢m. b
: ‘m. broad, large, rigi
lane. varvine ofie.. ’ > T1gid, convex, soon
JI:O reéd‘izll] y 01;11:1 stz aw-yellow to pale ochraceous, u,sually (;jl}l)a:)lied-
- ‘e toward center pelliel i
pern sl . A ¢ adnate, soon drv 1-
. (:‘171 §ubr1mose, even on the obtuse mar:g‘in. FLD{I’SZIH(ZI m;cl
, White, unchanging or slightly sordid in age. GILL Sucd’
i o fre i,g'salulthirloazcéwtzw, I‘l())(]il.nded and slightly broader in Jfroit-
fish, clos Suvdistant, shorter i i ’
. . > shorter omneg i
‘ 5.2ncf1(])r1i§q én posterior part, intervenoge, STEM :éceixmf o
ey .Iab,lc , short, 9'79%1,. equal or tapering slightly dOW‘ o
> glabrous or subprulnose, Spongy-solid, even op obnwarii ,
v-solid, scurely
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wrinkled. SPORES globose, very minutely rough, 7-9 micr. (incl.
apiculus), white in mass. CYSTIDIA very few. BASIDIA about
40x9 micr. TASTE tardily and slightly bitterish-acrid or disagree-

ably bitter. ODOR faintly aromatic or none.

On the ground in open oak-maple woods. Ann

Gregarious.
Arbor. August. Rare.

Related to R. virescens by its rigidity and the nature of the sur-
face of the pileus. The surface is pulverulent, somewhat rimose in
age, soft to the touch and under the microscope is seen to be com-
posed of slender, hyaline, erect cystidia-like hairs. A subhymen-
jum is lacking. It has a short, stout stem and relatively much
broader cap. It differs from R. ochraleuce in size and in the thick
flesh of the cap, in that the flesh of the stem does not become ashy
when bruised, as well as in the bitter taste and the unpolished pileus.
R. granulose Cke. is said to have a granular stem and pileus, and
many cystidia in the hymenium according to Massee. It is far from
belonging to the Fragiles where Fries placed R. ochraleuca. R.
granulate Pk. is said to be tubercular-striate on the margin of the
cap and is smaller. The gills are often abundantly forked toward

the stem.

108. Russula lepida Fr. (non Bres.) (EpiBLE)
Epicrisis, 1836-38.
Tlustrations: Fries, Sverig. Swamp., PL 59, form minor.
Cooke, T11., P1. 1072.
Gillet, Champignons de France, No. 620.
Ricken, Blitterpilze, Pl. 16, Fig. 4.
Hard, Mushrooms, Fig. 149, P1. 188, 1908.
Gibson, Edible Toadstools, etc., PL. 12, p. 131, 1903.

ful.)
Atkinson, Mushrooms, P1. 36, Fig. 3, p. 126, 1900. (Doubtful.)

{Doubtful.)
(Doubt-

PILEUS 4-10 cm. bro/ad, rigid, convex, then expanded-depressed,
cuticle adnate and disappearing on disk, unpolished, soon dry, rose-
red to pale blood-red, fading, disk soon pallid or variegated with
paler yellowish-reddish hues, sometimes rimulose-cracked or rugu-
lose on disk, margin obtuse, not striate. FLESH compact, white
or reddish under the cuticle, thick, abruptly thin on margin. GILLS
narrowed behind and narrowly adnate or almost free, close, rather
narrow, broader and rounded in front, white then whitish (albus),
few shorter, occasionally forked. STEM 4-7 cm. long, 1-2 em. thick,
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equal or slightly tapering downward, white o tinged rosy-pink,
spongy-stuffed, rather rigid, obscurely wrinkled. SPORES sub-
globose, 9-10 x 7.8 {inel. apiculns), with oil-drop, rough or partly
smooth, almost pure white in mass. ODOR none or very slightly dis-
agreeable. TASTI mild, sometimes slightly bitterish-subacrid.
CYSTIDTA moderately abundant, subcylindrical, 70-75x10-12 micr.
Gregarious or solitary. On the ground in frondose woods, Ann
Arbor, Detroit, J uly-August.  Rather rare,
This plant occurs rather rarely in southern Michigan. Tt differs
from the description given by Bresadola (see translation Mich.
Acad. Rep. 11, p. 68, 1909) in that the Spore-mass is nearly white, not
straw color, and the gills are only slightly thickish. T have found
Specimens only during a few seasons. Peck also reports it uncom-
mon in New York. The margin of the pileus is sometimes slightly
viscid and the cuticle slightly separable on the margin, Tt must not
be confused with B. mariae whoge cap and stem are legs rigid and
more deeply colored, and which has Creamy-yellowish spores and lar-
ger cystidia.  Our plant sometimes has an entirely rose-red cap, some-
times, especially when older, approaching the colors of R. decolorans
but paler and duller, subpruinose when dry and variegated with

pinkish, yellowish or pale-orange hyes becoming white in spots. It
is often rigid for g long time.

Section IT. Margin of
cuticle viscid, slightl
on disk or in spots.

pileus acute or subacute, at first incuryed ;
Y separable only on margin, often disappearing

109. Russula pulverulenta Pk.
Torr. Bot, Club, Bull. 29, 1902.

Hlustration: Plate XVI of thig Report,

PILEUS 35 em. broad, rather rigid at first, then Jragile, rather
thin, broadly convex at first, expanded and depressed to subum.
bilicate, at first even on the margin, at len
striate, cuticle adnate, viscid separable on lnargin, in very young
stage sulphur-yellow, goon ochraleucous,

finally dingy yellowish
brown, surface dotted by small, numerous, pale yellow, somewhat

mealy or flocculent scales or granules, margin at very first incurved-
subinrolled. FLESH white, at first firm and tough, finally soft.
GILLS narrowly adnate, close, rather narrow, broader toward front,
white, unchanging, often bifurcate at stem, intervenose. STEM 35

CLASSIFICATION OF AGARICS 135
g 5 cw. thick, subequal or irregularly enlérged, ng:i
o e ot I \";‘71'\' first covered by a sulphur-yellow 'p”
fragile, surface at “Zotl‘eZZ by sulphur-yellow granules, csgwgzu z/
N 'Zen‘gtﬁl; reath, spongy-stuffed, bccoz.ning c(uie.}'/twt;:
A L111i1;ulz;te (-8 micr. (incl. .‘alplculu.s)',’u/h:t'{et '
SPORESlil'.(l)‘?;))sfjxeﬁunxerousl subhymenium scarcely differentiated.
mass. CYS < J

ST g slight or some-
BASIDIA 45x9 micr., 4-spored. TASTE and ODOR sligh

' i in fr woods among
what disagre / ) i frondose
On lawns, roadsides, or 1

i i Oo " . AN t 1]11’1 (luell
L l‘e ljten’lbel . ou h rn AIIChlbaD. \
gl'asﬁ, C‘C ]U '} - : &3) the \ g 0O e ‘
dlh"ll]{, a fe\\’ SeaAsons.

- i tion.
¢ died. Whe
. nt has been carefully stu‘ - texture of
\felopmell)llztoad the margin is definitely subinrolled. 1[‘1112 e
o a is then very firm and tough and the en lfoscone by a
e o and stem is covered, as seen under the micr oo ; ;;elio\v
b(.)th 1cafia(ted thin layer composed of Sh'om denste’ﬁ:st with the
dﬂ.felen hyphae. These hyphae are contmuous. a andl stom en.
- Ot1> tylicorl;e separated in masses as the Pﬂe‘}ts an ilNeus and
3 T
tl‘é}mﬂ agilhefing at length to the surface of }hel mea :u(;plpiur.vellow
e delicate, appressed, pulverulent-flocculose, i “:ith o
stem as o R ins very numerous cystidi: :

. The hymenium contam‘s ! ¢ bhvmenimm
gra?li)l?jwn crran{llar content, which project into Fil?(;]?uint}érmingle-
dazc flten C’o;jnect with similarly colored hyphae t\\ dl'la reject above
and o ' ifer The young cystidi oV

; ill-trama. (Lactiferes.) ‘ownish cystidia
o th?dgﬂlbut later are even with them. These blo\vn}ﬁlg a}; o
ia ca oi
ﬂ'le baSIbrown-dotted appearance to the sides of the g
give a o N
; i’ ' the microscope. .
unde.r low PO Zi (iistt;% G. (Flesh and gills becom.e mﬁldlysﬁ)l‘%lll;
BIICPECheg]alEk blue.) 8 V. (Gills first turn reddlghbt 21111 )
then . i lored brown.)
ﬁsz’- flesh scarcely affected.) Fds-' (S):t;ﬁia (;ioscolored stage with
’ . v d in the > s
. ies is easily confuse . ’ i vid vellowish-
B c;i};ti@iiizlldcs and R. foetentula, since both ;m(‘le;g;‘r;fa te stria.
b peetinatonees < e, well marke 1 _
e times when mature, we i y culiar
l).m\\ i (illl)a lfl;f about the same size. They lack, ho\vevel,";t?l:qus iy
Uollll(?\,\a:mnuleq of R. pulverulenta. (For further remarks s
ye Y grd » :

Acad. Rep. 11, p. 77, 1909.)
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110. Russula foetentula Pk,

N. Y. State Mus. Bull. 116, 1907.

PILETS 37 cm. broad, soon fragile, at first subhemispherical
then convex to plane and depressed, viscid, livid-ochmceous, russet-
tinged, disk darker and innately granular, Iong tuberculate-striate,
Margin at firgt incurved. FLESH thin, whitish. GILLS adnexed or
nearly free, close, rather harrow, broader in front, thin, whitish,
often spotted or stained reddish. STEM 255 em. long, 6-12 mm.
thick, subequal, somewhat firm, spongy-stuffed, soon cavernous,
whitish or sordid-white, stained qt the very base by cinnabar-red
stains. SPORES 7-9x ¢-7 micr.,, echinulate, creamy-white in mass.
CYSTIDIA moderately abundant. BASIDIA  40-45x9 micr.,
4-spored ; subhymenium scarcely differentiated. OROR none or
somewhat like oil of bitter almonds, varying in intensity. TASTE
very slightly acrid.

Ncattered or gregarious. On the ground in frondose woods, Ann
Arbor.  Abundant in 1911,

This species hag characters intermediate between R, foetens and
RB. pectinatoides and is most easily distinguisheq from both by the
reddish stains at the base of the stem ; this character wag Very con-
stant in many individualg during a single season. The odor varies
much in intensity and ig often lacking. The pileus is sometimeg
tinged with reddish-yellow but most of our plants had a decided
russet color at maturity. Micro-chemijea] tests as in R, pulverulentaq.

111. Russula foetens Fr.
Syst. Mye., 1821.

Mustrations Fries, Svamyp. Sverig., P1. 40.
Cooke, 111, P1. 1046,
Gillet, Champignons de France, No. ¢19.
Michael, Fiihrer f, Pilzfreunde, Vol. I, No. 45.
Ricken, Bléitterpilze, Pl 19, Fig, 4.
Hard, Mushrooms, Fig. 147, p. 185, 1908.
Plate XVIT of this Report,

incurved, tuberculate-sulcate when expanded, yellowish or dingy
ochraceous, pellicle adnate. FLESH thin, rigid but fragile, dingy
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h G11 e ﬁ e i rops Of cater ;JOPdid when

W te i st "udmg dr YU K B 51 :

% LS \Vhlt at (] ) i . /'

U’ 1]10 ' ll.Sed Pﬂ,thef,ClOSQ, adnexed, feW fOlked, lllteI‘SpiaceS veinoise’

Slllt) 1(; bl() les ),reqen‘[ STEM 4-6 cem. long, 1-2.5 C;llt “11 (fkn,l‘“C]vl QShb‘_
’ ; ‘ ) D 1L A,L’ »
e . t ituﬁ:ed the]_l cavernous. SP()RLS Wwhite 1n ass u

ShOl‘t~ stout,

i TOW,
o ous; subhymenium nar ’
~ icr. CYSTIDIA numer | strongly
glObOSi’ 7'1?1;0 lc;li;ferentiated. TASTE acrid.  ODOR
not shar . B .
. -oming foetid. . . ., 1n
amygdalz?ze, sbecle;?iq‘{gd woods in the north; in oak, maple, etc.,
Gregarious. < tember.
southg;n Michigan. July, Auguls ' inl: ISﬂiE sil of bitter almonds or
> of the fresh young plan ) o isagreeable.
Thie- Ol()i:lfl'(? when old or decaying it beco.mes Euéte l(\l’i)st :dible.
cherry 1;111 ;f the young pileus is strong'ly mc1‘111\;;er.lidht e then
The7 ‘malbhelnical tgsts: G. (Flesh and gills quick }Cv:tidia cdlol“eu
d 1{161;1(;2 ) S V. (Gills slowly deep blue.) F S. (Cys
alﬁ{ . . .

brown.}

112. Russula pectinatoides Pk.

N. Y. State Mus. Bull. 116, 1907.

Nlustrations: Ibid, 'L 105, Fig. 6-10.

i ile, thin, convex,
SUS 3-7 cm. broad, rather ﬁrm,‘becommg fm;qz ) ¥ anebe
thelz)nl II;EEOS—;epressed, viseid when moist, cov_erefl b)o ; ;}:H]l] alflzmy <
. adiately rugose-striate on Fhe mfslrgm, ¢ ey
e o trongly tubercular-striate, dingy stra}\x color, pron
ey Center}"oli f) jow1[1/ 61‘ umber-brown. FLIESH whlte,“thln, o
ish, yell? e 1_‘ov1ht1 r ashy under the cuticle, not Changling.1 o
ing‘ f.l’agﬂe’ . 1’: sgbdistant, thin, distinet, equal, moder a'te3h lf‘vavj
N (Elosfe" 1(1)t narrowed behind, often stained or brohent al Cn;.
P lo(:ne, forked at base. STEM 25 cm. 1ong? ft ;,)en o
fr(.)m St?n'l’ ’ - dingy, subequal, glabrous, spo‘I.lgy-stuffe pren e
o, e (;OPES ’whitish or creamy-white in %nass, su CODOﬁ

éoév)m?ﬁn.diqsm ’EASTE mild or slightly and tardily acrid.

" 1}7(30 oennle v Dl lawns, groves and woods. Ihrough-
i aces ) o
regarious. Gra‘ssv P 9

A t. .
tate. July and Augus ‘ ( ' Drina va.
Ou(g(;[(ill?e’z illustrations of R. pectinate and R. conso

i k points out that
sororie remind one very much of this plant. Peck p

i grayish
it differs from these by its mild taste, a(ina;[f %;g:e,?t];%abwgich
icle. is also close to R. A
lor under the cuticle. It is a : ‘ o Romell,
:((:u(l);times lacks the odor. R. subfoetens Smith as known

i . pectinatoides, the
also reminded me of this species. The color of R. 7
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long striations and the medium size are the best recognition marks
in the field. It differs, of course, from R, foetens by lack of a strong

odor. Whether the margin is at first incurved is nowhere noted.

113. Russula sororia Fr.
Epicrisis, 183638 (as subspecies of R. CONSObIing ),
Hlustration:  Cooke, IlL., Pl1. 1057.
PILEUS 36 em. broad, rather firm,

viscid when moist, margin substriate w
what separable along

convex then subexpanded,
hen mature, pellicle some-
margin, gray, olivaceous-brown or grayish-
brown. FLESH white, unchanged. GILLS narrow, subdistant, dis-
tinet, white for a time, then discoloved, adnate, shorter ones inter-
mingled, rarely forked, interspaces venose. STEM 2.5.5 cm. long,
1-2 em. thick, white, not becoming cinereous, short, spongy-stuffed.
SPORES white. - TASTE acrid. ODOR none.

Solitary. Woods in southern Michigan. August and September.
Rare. This species used to be placed under R. consobrina.

114. Russula vesca Fr.-Bres.

Epicrisis, 1836-38.

Tllustrations: Cooke, T11., P1. 1075.
Bresadola, Fungh. mang. e. vel., Pl. 72.

Ibid, Fung. Trid., PL 128 (as R. lilacea var. carnicolor).
Michael, Fiihrer f. Pilzfreunde, Vol. I, No. 41 b. )

PILEUS 3-6 c¢m. broad, fleshy, firm, convex then expanded and de-
pressed in the center, viscid, soon dry, more or less rugulose or
wrinkled, reddish, pale livid-pink, or sordid flesh-red, becoming
paler, cuticle thin and disappe‘arihg, not quite reaching the edge of
the pileus so that a narrow white exposed margin results, margin
even and spreading. FLESH white. GILLS white, thin, at length
stained lurid-brownish or rusty, close, moderately narrow, adnate,
forked or anastomosing at base. STEM w

‘hite, obscurely rivulose,
hard and compact, subequal, solid, 3.5-4.5 cm. long, 1.5 em. thick,

often discolored by yellowish-rusty stains. SPORES white in mass,
subglobose, minutely echinulate, 7-8 micr. TASTE mild. ODOR
none. Rare.

Only a few doubtful collections have been made in southern

- ~vmmmm-——1
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ipti i < (IOl Y f the
Michig The above description is taken from my no'tes o :
ot 1:3311-1 t as known to Romell, and agrees mostly with that ot
Swedish plant as k ; an ios hat of
¥ 1Y C jsts  consider the riesi
’ Mos lern mycologists cons
Bresadola. Most 1mod ) be rieimn
i re” character of stem as too uncerta
“rugulosereticulate” character of the s i e sistoncy.
ical i tant chavacters are: 3
racticable. The importan : ‘ e havd consistenty,
fhe wrinkled or veined rarely “cutefracta” surface of 1the ‘Hp, o
A o i ) ' . 0‘1 S ]
cuticle not reaching to the margin of the cap, and the bth e
lored in spots. The cuticle apparently ceases to grow so tha o
colore S. ' ‘ : v so that the
urface of the expanding pileus may become somewhat areols
surrac ). ! »
cracked and the margin naked.

115. Russula subpunctata sp. nov.

PILEUS 25 em. broad, rigid, convex then expanded:plam; }"0 (lig
pressed, cuticle adnate and scarcely separable on ];ltaggm};:li ;ﬁidé
‘ - rosy-red, often white-spotted where 3
on dry, pale dull red to rosy-red, bey v .
z(i)mppeg,rq minutely rivulose or subgranular, margin e\en,hé}cute;
[aR4 Ry J . . ) ) ) ‘
FLESH compact, firm, rather thick on dlS‘lx, al_)rupﬂ} thin ote
margin. GILLS adnate to subdecurrent, thin, shgh'ﬂy tz;ttenuaz
( - i to subdistant, whitish then pale
at both ends, not broad, close . L the e
cream-co‘loredj few short or forked at base, pruinose, 1n‘te1V§nov<I§3 .
STEM 24 cm. long, 4-10 mm. thick, subequal or .tapermg h()\\ (:_
spongy-stuffed, becoming cavernous, white or rosy-tn.lged, u;g 1;1]1;%
ing Zttached at times to roots and forming mycor].nza. s ORES
sub,globose rough-reticulate, 9-11x7-9 mier. (111(.:1. aplculus), ,(;16 yiél
white in 17;(188. CYSTIDIA abundant, subcylindrical, roui h, ;}\ "
dark brown granular content, 90-110x8-12 Ill.ICI‘. BASS});E ::i;;& !
65x9 micr. Subhymenium markedly differentiated. TA q i
and very acrid. ODOR none. ..
Grr-egz;/rious. On the ground in frondose woods. Ann Arbor.
July-August. Infrequent. ' . ,
T}lrle aipeamnce of this Russula is well shown in P.atouﬁl‘alrid‘i
figure of R. punctatle Gill. (Tab. Analy't., No. 621) “’1th1\x77100nllv
agrees except in its very acrid taste. The gills of our plants hay el. ~ﬁt
rarely a'red edge. The spore print is cream-colored (?r a]n10§t 1;% §
yellowish. Dr. McDougal found one group of specimens forming
mycorhiza on roots of Tilia americana. ‘ o -
)Micro-chemical tests: @G. (Flesh slowly light blue; glllsf.li.n
affected.) 8. V. (Flesh and gills quickly deep blue.) F.S. (Cystidia
colored brown.)
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116. Russula variata Banning—Pk., (EpIBLE)
N. Y. State Mus. Bull 103, 1906.

Tlustrations : Ibid, P1. 101, Fig. 1-5,
Hard, Mushrooms, Fig. 154, p. 194, 1908 (as R. furcata),

PILEUS 512 em. broad, fleshy, firm, convex then depressed to
subinfundibuliform, viscid, not striate, purplish or deep rose pink
when young, later variegated with olive or dark umber or sometimes
greenish with only a trace of purple, opaque and reticulate-wrinkled
under lens, the thin pellicle slightly separable on the thin margin,
with a subsilky or dul] luster when dry. FLESH Wwhite, firm,
cheesy, tinged grayish under pellicle. GILLS shining and persist-
ently white, adnato~decurrent, thin, rather crowded, narrowed at
both ends, not broad, subdichotomouslg/ forked, interspaces venose.
STEM 4-7 em. long, 1-3 cm. thick, white, firm, solid, equal or sub-
equal, sometimes tapering downward, even. SPORES white in
mass, subglobose, 7-10 miecr., TASTE mild to tardily acrid or
slightly astringent. CYSTIDIA very few and short. Subhymen-
ium not clearly differentiated. ODOR none,

Gregarious. TUnder conifers at Marquette, in deciduous woods
about Ann Arbor. July, August and September., Frequent.

Superﬁcially nearest to the descriptions of R. furcate Fr. and
R. virescens Fr. The former species is rare in Europe, and most
authors have consigned it to oblivion or consider it a variety of R.
cyanorantha. The plants which used to be referred to R. furcata
in this country, have found a more appropriate resting place in
R. variate. The figures of R. cutefracta Cke. (Cooke, T11., PI. 1024
and 1040) show the color of the young and old plants much better
than do Peck’s figures, and if Cooke’s species had pure white spores
and white and dichotomously forked gills, they could be considered
identical; however, these points are not clear, Peltereaux thinks
. cutefracta Cke. occurs in France and has ochiraceous spores and
that the cracked margin of the cap is g weather effect; this then
could not be our species with white Spores. When one finds single old
plants with much green, it is quite difficult to distinguish them from
R, virescens; they are to be separated by their dichotomously
forked gills which are slightly decurrent and more persistently
white, and by the slight acridity. The cuticle is sometimes cracked
toward the margin as in R. virescens, hut its margin is at first
incurved while in R. virescens it is straight on the stem. Peck says
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. ) . rid
od flavor after cooking, which destroys the slight acri
it has a go

taste. G. (Flesh and gills quickly deep blue.)

icro-chemical tests: 1S T (Ng ettt
s i{u(l(zilk slowly blue; flesh slightly blue-tinged.) S (

117. Russula cyanoxantha Fr. var. (EDIBLE)

Monographia, 1865. .
Tilustrations: Michael, Blitterpilze, :701.6551, No. 59.
Gillet, Champignons de FI‘%{lCe, No. H.f“.] :
Cooke, I1l., P1. 1076 and 1077, (I))OIL) .Doubtflﬂ.)
Bresadola, Fungh. Maug. e. vel, PL 71, (

nd de-
PILEUS 5-10 cm. broad, rigid, convex then ;Xg?;ciz(-ipjrple ©
ressed in the center or subinfundibuliform, d.cwp pluish purple o
P}esse( nargin, disk dingy white tinged rose-pink, LITth e
h({iaixto;l Evislc:d }separable ;)n margin, even, or substriate only near
aanate, ¢

W h.te com-
[’ , [ p i i S M (’i(‘,l(’. ‘1 I [) le) Kz 7'}/ y €
a Hur llsll or ]ﬂ{lC ﬂud(l il ( i .leW IH k e‘l
oW h § 67 feW spor ( T l vV l I nar:

i -9 cm. long, 1-2 cm. thick,
TO“_’ed Pel?in?;tl H;?;Zgg-osstiﬁeii‘ﬁnh‘ltez 9hard, somitimes cavern(;;lg
Whéteéozlpfe?slsed’, glabr;us, even or obscurely wrinkled. SPOR
jvr;bite in mass. TASTE mild. ODOR n01}e. ed voods of
Scattered or gregarious. Maple and bn'ch,f (3(11'1 o part
northern Michigan, oak andl)C maple woods o e
g Not infrequent. . w
Ju’_ll‘ﬁlz-eA 2;2:2 delgcortiption (;pplies to a definite form w?n}jhthoc(;ur(;s(,3 iz;
Micliigan and is quite constant. It does not agree wit e sp

roaches R. azurea Bres. in color, but thajc plan’t is rathesrh(f;;l%:l}iz
gnd is related to the R. emetica group. Michael’s .ﬁg(;ll‘si show [t
colors of the cap when young and not yet de.cct)?or}czirom he sk
It is more frequent northward and may be distinc

pean plant.
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118. Russula atropurpurea Maire (ex. Kromb. non Pk.)

Bull. Sco. Mye. de France, Vol. 26, p. 167, 1910.
Tlustrations: Cooke, IIL, PL. 1025 and 1087 (as R. rubra).

PILEUS 5-14 cm. broad, rigid, medium to large size, convex then
plane, soon depressed, rather firm, viscid, pellicle adnate and
scarcely separable on the margin only, scarlet to dark crimson when
fresh and young, becoming darker to purplish when mature or on
drying, pruinose, disk often darker, sometimes blackish-red to livid
olivaceus-purple, sometimes yellow spotted, margin even or only
slightly striatulate in age. FLESH dark red under the pellicle,
white elsewhere, not changing to ashy. GILLS white, dingy in age,
rather narrow, close behind, subdistant in front, adnexed, few short,
interspaces venose. STEM 4.7 cm. long, 1-3 c¢m. thick, subequal,
medium stout, white with a dull lustre, pruinose, even, spongy-
stuffed, apex floccose-punctate. SPORES white in mass, oval, 810
mier. diam., strongly echinulate, nucleate, apiculus long and stout.
TASTE acrid. ODOR none.

Gregarious or solitary. On the ground, on much decayed logs
or debris, sometimes at base of white pine or beech trees, in pine-
beech woods. New Richmond. Sept. Frequent locally.

Distinguished among the “ruber” group by the mode of color
change while maturing, the white gills, spores and stem, and the
acrid taste. In wet weather the cap is viscid, on drying its surface
is distinetly pruinose, Except for the colors of the pileus it agrees
with R. ruber Fr. in the sense of Peck. The stem is rarely inclined
to ashy in age but not distinetly so. According to Maire’s concep-
tion the species is quite variable and includes plants whose stem
readily turns ashy.

SUBRIGIDAE. DPileus subrigid, rather compact; cuticle soon
dry, pruinose or ])7."71/1:710SG-??GZ/(,Tij/,' margin obtuse. Gills broader in
front, equal. Spore-mass never pure white.

This group approaches the preceding by its rather compact and
thick pileus, and the following by its equal gills. The pellicle is
soon dry and pruinose or pruinose-velvety by which character the
species are best recognized. Several aberrant species are, however,
included, e. g., R. werampelina with intermixed short gills and R.
mariae with margin of pileus at first incurved.

Y
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119. Russula marie Pk. (EpiBLg)

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

THustrations: N. Y. State Mus. Bull. 75, Fig. 1-8, 1904.
Plate XVIII of this Report.

PILEUS, 3-9 em. broad, firm, subhemispherical e%t firgt, then
broadly coﬁvex to plane and depressed, dry, subviscid when wet,
pruiudwe-rvlrciy, dark crimson, reddish-purple or maroon-purple,
even, substriate only when old, margin at first ipcurved. FLE'SH
thick, thinner toward margin, compact, becoming softer, white,
sometimes reddish under pellicle. GILLS narrowly adnate or al-
most subdecurrent, rather narrow, of nearly uniform width, white
then dingy cream-color, close to subdistant, equal, bifurcate at base.
STIEM 3-9 cm. long, 815 mm. thick, subequal or tapering downwa.rd,
firm then fragile, spongy-stuffed, pruinose, rosy-red to dull pm‘plu'sh-
red, especially in the middle, rarely white except at ends, white
within and unchanging. SPORES globose, tuberculate-crystallate,
7.8 micr., creamy-ciitish in mass, scarcely yellowish-tinged. CYS-
TIDLA rather abundant, lanceolate, 90-95x12 micr. BASIDIA 36-42
x9 mier. Subhymenium of small cells, not sharply limited. TASTE
mild or rarely very slightly acrid. ODOR none. o

Gregarious. On the ground in frondose woods. Southern Michi-
gan. July-August. Infrequent.

I have examined the type specimens and submitted drawings, pho-
tographs and specimens to Peck. His plants average smaller and his
figures and descriptions ave deceptive as to size as compared with
most of the specimens found in Michigan., With us R. marie is near-
Iy always larger and has much of the appearance of Cooke’s figure of
j?. erpallens (111, PL. 1029), but that species is said to have a very
acrid taste. The pileus varies scarlet-red, reddish-purple, maroon
or dark purple. The caps of the purple forms have the appearance
of those of K. queletii, R. purpurea and R. drimei of Cooke’s plates;
but all of these have a very acrid taste. The red forms agree quite
well with Gillet’s and Michael’s figures of R. linnaei, but Romell,
Maire, Bresadola and others consider R. linnaei as a doubtful
species. The stems of R. marie are nearly always somewhat col-
ored. The pruinosity of the cap and stem is due to minute tufts of
purplish or reddish hairs as seen under the microscope. The plant
was named by Dr. Peck in honor of his wife Mary. The interpreta-
tion of this species in my previous paper (Mich. Acad. Rep. 11, p.
70, 1909) was an error.
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120. Russula aeruginea Lindb. (non Fr.) (EpiBLE)

Svampbok, 1902.

Tlustrations: Ibid, Fig. 52.
Cooke, 11, PL 1044 (as R. heterophylie Fr.). (Doubtful.)
Michael, Fithrer f. Pilzfreunde, Vol. IT (as R. livida Pers.).
Ricken, Blatterpilze, P1. 16, Fig. 2(as R. greminicolor Quel.).

PILEUS 5-8 cm. broad, moderately firm. then fragile, convex to
expanded, subdepressed, dull greenish, dark green to smoky-green,
paler onmargin, peilicle adnate, subviscid when moist, soon dry with
a dull luster and subpulverulent to pruinose-velvety, slightly separ-
able on margin, even or substriate in age. FLESH thick on disk,
thin on margin, white, sometimes cinereous to greenish under pel-
licle. GILLS narrowly adnate or almost free, close to subdistant,
rather narroic, slightly broader in front, entire or very few short
ones, distinct, white at first then pale creamy-white, becoming dingy
in age, bifurcate at base, intervenose. STEM 45 cm. long, 1 cm.
thick, subequal or tapering downward, glabrous, white, spongy-
stuffed, firm, even. SPORES subglobose, creamy-white, 6-9 micr.
TASTE mild. ODOR none. .

Gregarious or solitary. On the ground in coniferous or mixed
woods of the Northern Peninsula. Marquette, Sault Ste. Marie.
July-September. Infrequent.

This species is considered identical with R. greminicolor Quel.
by the French mycologists. The “shining-white gills” (candidae)
of the Friesian description is probably an error. R. heterophylla
Fr. is now limited by most writers to a plant with pure white gills
and spores and is rare. R. olivascens Fr., reported (Mich. Acad. Sci.
Rep. 11, p. 76, 1909), has been omitted as it appears too close to this
species; the specimens referred to it had a more yellowish tint to
the spore-mass.

121. Russula xerampelina Fr. (SUSPECTED)

Epierisis, 1836-38.

Tllustrations: Cooke, I11., 1041 (as R. olivacea).
Gillet, Champignons de France, No. 628 (as R. olivacea).
Ricken, Blatterpilze, Pl. 18, Fig. 4 (as R. olivacea).

PILEUS 5-10 c¢m. broad, firm, convex then plano-depressed, dry
or very slightly viscid in wet weather, pellicle hardly separable,
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not striate on margin, surface glabrous or subpruinose, purplish-
red to purplish-olive, disk olivaceous, variegated. FLESH compact,
whitish then dingy. GILLS creamy-white to creamy-yellowish, then
sordid, rather close, adnexed, moderately broad .throughout, thick-
ish, often forked, shorter omes usually intermingled, interspaces
venose. STEM white or rosy-tinged, soon dingy olivaceous-yellow-
ish where handied, 5-7 em. long, 1.5-2.5 cm. thick, firm, subventri-
cose or equal, spongy-stuffed, even or obscurely wrinkled, changing
where bruised to dirty ochraceous-brown. SPORES creamy-yellow-
ish, globose, echinulate, 9-10 micr. TASTE mild. ODOR disagree-
able with age or when drying.

Seattered. Hemlock and coniferous or mixed woods of the
Northern Peninsula. July and August.

This has usually been referred to R. olivacee Fr. in this eountry.
In Furope, . olivacee is a very much debated species. Fries’ de-
seription requires truly yellow gills (luteis), and with this char-
acter it has seldom been found. Romell has never seen such a plant
in Rweden and unites K. olivecca and R, perampeline wider the
name R. graveolens. The series of color forms included under the
last name is quite common about Stockholm, and as far as I could
see it is the same as our northern Michigan species. I assume, then,
that we can drop the name R. olivacea from our list of American
Russulas, in which case our olive form goes into the present species.
Our plant is near R. squalide Pk. as the latter is diagnosed in this
paper. It differs, however, from that species in the more firm con-
sistency, in the stem being often reddish, and its habitat in conif-
erous regions. R. squalida is soft and flexible in age.

122. Russula squalida Pk. (SuspecTED)

N. Y. State Mus. Rep. 41, 1888 (as R. atropurpurea Pk.).
N. Y. State Mus. Bull. 116, 1907.

Hlustration: Xauffman, Mich. Acad. Sci. Rep. 11, 1909.

PILEUS 711 cm. broad, convex then plano-depressed,
firm, soon subflaccid, margin even when young, becoming
slightly tubercular-striate in age, the pellicle continuous but
rather adnate, not easily separable, subviscid in wet weather,
soon dry and then pruinosevelvety, even, color varying from
reddish-purple to pallid and mixed with olivaceous, tan
or ochraceous, often shades of all these colors are seen in
one cap, opaque and dull, not shining. FLESH white, thick on

19
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disk, rather thin elsewhere, grayish or grayish-purple under the
cuticle. GILLS white when young, later creamy-yellow to ochira-
ceous, subdistant, becoming fragile, moderately broad, broadest to-
ward the front, more or less forked toward base, few shorter ones,
Cinterspaces venose. ST ekite, cliunging to ocliraceous ] bruised
when fresh and voung, when older becoming dirty-brown or ochra-
ceous-brown where handled, equal and subcylindrical, rather long,
5-9 cm. by 1.5 em. thick; glabrous, spongy-stuffed, obscurely rivulose.
SPORES ochraceons to buff, globose, 7.5-10 micy. TASTE mild.
ODOR unpleasant, very characteristic when plants are old or dry-
ing.

Solitary or gregarious. Hemlock and maple woods in the north,
oak and maple woods in southern Michigan. July, August and
September.

This is our early, abundant Russula about Ann Arbor. It occurs
in great quantities during July if the weather is favorable and only
sparingly later. Once recognized by its odor and changeable flesh,
its many color disguises are not as deceptive as they at first seem.
The colors run into each other in a rather definite way, so that the
general effect to the observer, after he has compared many indi-
viduals, is quite characteristic for the species. Hundreds of indi-
viduals were examined about Ann Arbor and all had white stems,
never red. When old the effect of the whole plant is that of dingi-
ness. Although the above description extends beyond the limits
allowed by Peck’s description, it is doubtless his species. Origin-
ally it included only the purple or dark red forms and was called
R. atropurpurea Pk. but since this name was pre-empted, he
changed it to R. squalida. It seems close to the preceding.

123. Russula decolorans Fr. (EDpiBLE)

Syst. Myec., 1821,

Ilustrations: Cooke, I11., P1. 1079,
Ricken, Blitterpilze, P1. 17, Fig. 5.

PILEUS 512 em. broad, often large, firm, globose at first then -

convex and plano-depressed, orange red, usually ochre on disk and
dark red on margin, pellicle separable, subviscid, margin even,
slightly striate in age. FLIESH white, becoming cinereous with age
or where broken, becoming fragile. GILLS pale yellowish-ochra-
ceous at maturity, white at first, thin, fragile, moderately broad,
close, adnexed, forked at base, few short. STEM 5-12 cm. long,
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1-2.5 cm. thick, stout, long, spongy or solid, wrinkled-rivulose, white,
the flesh becoming cinereous with age or where bruised. SPORES
subglobose, echinulate, pale ochraceous-yellow, 7-9 micr. TASTE
mild. ODOR none.

Solitary or scattered. In coniferous or mixed woods of northern
Michigan. July, August and September. Frequent.

The large size, globose young pileus, orangered color and the
changing flesh easily distinguish it. R. depallens Fr. in which the
flesh turns ashy has not with certainty been found. It is said to
have whitish gills, and the color of the pileus is dirty red to fawn.
R. decolorans appears to prefer the regions of the pine and fir, hoth
in this country and in Europe.

Var. rubriceps Kantf,

Mich. Acad. Sci. Rep. 13, p. 215, 1911.

The shape of the young and old pileus of this variety is well
represented in Cooke’s figure of R. decolorans, Plate 1079. The
color of the pileus is, however, ruber-red (Sace. colors) and persist-
ent, changing only in age or on drying as a result of the cinerescent
flesh. 'The pellicle ix adnate, searcely separahle except on the-mar-
gin, vanishing on the disk and sometimes ochraceus-spotted where
the pellicle has disappeared. It is firm and the margin is not
striate or very slightly so in age. These characters ally it to the
Rigidae. It is slightly viseid. FLESH is firm. white, tinged ashy.
in age, becoming dark cinereous on the stem where bruised. The
taste is mild and when fresh was taken for R. lepide. SPORES
creamy-white in mass. It is smaller, at least in onr specimens.
than the type. .

On the ground in beech and white pine woods. New Richmond,
Allegan County. September. Apparently rare.

124. Russula flava Romell (EpiBLE)

Lonnegren’s Nordisk Svampbok, 1895,

Illustration: Mich. Acad. Sci. Rep. 11, p. 55, Fig. 8.

PILEUS 5-8 em. broad, rather fragile, convex, then plano-
depressed, even or slightly striate in age, dry in dry weather, some-
what viscid when moist, pellicle separable, dull yellow (flavus.
Sace.), color hardly fading, but sometimes ashy, discolored in age.
FLESH white becoming cinereous with age. GILLS white at first,
becoming yellowish, broadest towards front, narrowly adnate, close,
distinct, becoming slowly gray in age. STEM chalk-white at first,
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the flesh becoming ashy, equal or subequal, spongy-stuffed, ob-
scurely reticulate-rivulose, rather fragile, 6-8 cm. long, 1-2 cm. thick.
SPORES yellowish, globose, echinulate, 89 micr. TASTE mild.
ODOR none. :

Solitary or scattered. In coniferous or mixed woods of northern
Michigan. July, August and September. Frequent.

This mild, dull or pale yellow, rather large Russula, with flesh,
gills and stem becoming ashy when old, is quite easily recognized.
This is R. constans Karst. which name was pre-empted. It differs
from R. ochraleuce Fr. in the mild taste and unpolished pileus, etc.
Its habit is very similar to that of R. decolorans, but it rarely
reaches the same size and differs constantly by its yellow cap.

125. Russula obscura Romell (EpisLr)

PILEUS 4-7 cm. broad, rather pliant, convex then plano-de-
pressed, dull, dark blood-red, pileus sometimes blackish on disk,
thin, the pellicle continuous and separable, hardly viscid when
moist, subpruinose when dry, even or slightly striate in age.
FLESH whitish, becoming ashy. GILLS white at first, then dingy
straw-color, moderately broad, narrowly adnate, close, mostly
forked at base, equal, interspaces sometimes venose. STEM white,
becoming ashy or blackish, rarely tinged red, subequal, 4-6 cm. long,
10-15 mm. thick, spongy-stuffed, rigid, soon soft, obscurely wrinkled.
SPORES pale ochraceous in mass. TASTE mild. ODOR none.

Gregarious or scattered, in low woods of southern Michigan. July
and August.

It is found frequently around Stockholm. The examples pointed
out by Romell did not seem to possess such a blackish stem as some
of ours. This species does not remind me of R. decolorans, being a
more slender and smaller plant. It might be confused with R.
nigrescentipes Pk., but that species is said to have white spores.
Romell (Hymen. Lapland, 1911) suggests that a better name for
this plant is R. vinose Lindb. since the latter name was used by
Lindbladt in his Svampbok prior to the use of R. obscura.
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126. Russula rubescens Beards. (EpIBLE)

Mycologia, Vol. 6, p. 91, 1914.

INustrations: DBeardslee, Mycologia, Vol. 6, PL. 121, Fig. 1.
Plate XIX of this Report.

PILEUS 4-10 cm. broad, firm, becoming fragile, convex-plane,
dull-red, variegated with yellowish, ochraceous or olivaceous-
purplish hues, at first darker, fading, pellicle adnate, dry, .scarcely
separable and substriate on the margin, subglabrous, margin acute
and at first straight. FLESH whitish, staining slowly red then
black where wounded, becoming cinereous from age. GILLS nar-
rowly adnate, broader in front, close to subdistant, medium bro%d,
equal, rarely forked, white at first then pale creamy-ochraceous, in-
tervenose. STEM 3-7 cm. long, 1-2.5 cm. thick, subequal or tapering
down, spongy-stuffed, glabrous, even, white, becoming cinereous in
age, changing slowly to red then blackish where bruised. SPORES
globose, pale ochraceous, 7-10 micr. CYSTIDIA few and short,
subhymenium not differentiated. TASTE mild. ODOR none.

Gregarious or scattered. On the ground in frondose woods. Ann
Arbor. July-August. Infrequent.

Remarkable among the Subrigidae for the changes which the flesh
assumes on bruising. It approaches R. nigrescentipes Pk., but that
species is said to have a shining red cap and crowded white gills,
and the stem turns Dblackish; no mention is made of any red
stains preceding the black and since the change is slow it could
scarcely be overlooked. Our species has appeared from season to
season but never in abundance. It is a firm plant when fresh, be-
coming fragile only in age. It is apparéntly also related to R.
depallens Fr. but Maire says “nobody knows this, even in Sweden.”
R. obscura Rom. has a velvety-pruinose pileus whose color is rather
uniform, and whose flesh is of a different consistency.

Micro-chemieal tests: . ((ills and flesh turn blue.) S V. (Gills
and flesh turn bluish very slowly.) F 8. (Cystidia colored brown).

As this report was ready for the press there appeared in print
the above name applied by Beardslee to a species from Asheville,
N. €., which seems identical with ours.
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127. Russula borealis Kauff. (EpipLE)

Mich. Acad. Sci. Rep. 11, p. 69, 1909.

~ PILEUS 59 cm. broad, firm and rather compdct, convex then
plano-depressed, outline broadly elliptical, often with a sinus on
one side, blood-red, disk darker or color uniform and not fading,
pellicle somewhat separable, hardly viscid, margin even or ob-
scurely striate. FLESH white, red under the cuticle, not very
thick. GILLS ochraceous, subdistant or moderately close, medium
broad, broader in front, narrowly adnate, rather distinct, edge often
reddish anteriorly, equal, a few forked toward base, interspaces
venose. STEM white and tinged red in places, firm, spongy-stuffed,
thickened below, 5-7 cm. long, 1.5-2 cm. thick. SPORES deep
ochraceous-yellow in mass. TASTE mild, sometimes slightly and
tardily acrid. ODOR none.

Solitary. Tn mixed woods of hemlock, yellow birch and hard
maple, in the Northern Peninsula. Huron Mountains, Marquette
and Munising. August.

Russula alutacee is usually larger, stouter, the cap dull or sordid
red, and with broader gills. Russula ochrophylla occurs in oak
woods, has “buff spores, dusted” on yellow gills, and has violaceous-
purple or purplered cap. Peck saw our plant but did not refer
it to either species. This species and R. alutacea show the futility
of using the striations on the margin of the cap as an important
character to distinguish the main groups. A true pellicle is present
in both and is often quite easily separated especially on the margin,
and this with the character of the gills connects them very closely
with the Fragiles. R. linnaei, which is not well known in Europe,
looks like it according to Cooke’s figures, but is said to have white
gills and spores.

128. Russula alutacea Fr. (EpiBLz)
Syst. Mye., 1821.

Tustrations: Cooke, TI1., P1. 1096 and 1097.
- Gillet, Champignons de France, No. 597.
Berkley, Outlines, P1. 13, Fig. 8 (reduced in size).
Bresadola, Fungh. mange. e. vel., Pl. 76.
Patouillard, Tab. Analyt., No. 513.
Michael, Fiihrer f. Pilzfreunde, Vol. II, No. 65 (as Rus-
sulina alutacea).
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Atkinson, Mushrooms, P1. 36, Fig. 2, 1900 (much reduced in
size). ‘

Gibson, Edible Toadstools and Mushrooms, P1. 12, Figs. 2, 4,
6, p. 131, 1903 (much reduced in size).

PILEUS 815 ¢, hroad, targe, firm. convex then depressed, \Vix‘rh
dull colors, dark reddish-purple, sordid red, sometimejs mixed with
other shades, the reddish color predominating, with somewhat
separable pellicle, glabrous, somewhat viscid in wet weather, soQg
dry. pruinose wad subgranuiose, margin even or somewhﬁf short-
striate in age. TLESIH white, thick. GILLS ocliraceous from the
beginning, deeper ochraceous to tan-colored when mature, rather
broad, thick, subdistant, broader in front, r.ounded adnexed, of
egital length. STEM 7-10 cm. long, 3-4 cm. thick, very firm, stout,
solid, tinged red or entirely white, subequal or ventricose, almost
even. SPORES ochraceous-yellow to alutaceous, subglobose, 9-11
micr. TASTE mild. ODOR none or pleasant.

Usually solitary and rather late. Oak and maple woods of south-
ern Michigan. Not very common. August and September. '

As limited above, no bright or shining red forms are admitted
from our territory. This species and R. integra have been. the re-
ceptacle for a good many reddish species with ochraceous g:ﬂls, ?nd
even experienced mycologists cannot agree on their identlﬁcatl?n.
I have kept this name for a large, solitary, often late plant, with
firm or hard consistency and dull, dark red and purplish cap, with
truly ochraceous gills and spores. R. integre has cream-c.olored or
at least paler spores and is more fragile and often grows in troops.
The descriptions of this and R. ochrophylle run close together.
Cooke’s illustration of R. alutacea fits our plants well.

FRAGILES. Pileus thin, fragile, the viscid pellicle continuous
and quite separable, margin connivent, not incurved when young,
usually strongly striate. The gills are of equal length, broader
anteriorly, narrowed behind.

Section J. Taste acrid. Spores white in mass.

129. Russula emetica Fr.

Syst. Mye., 1821.

Mustrations: Tries, Sverig. Svamp., PL. 21.
Cooke, T11., P1. 1030.
Gillet, Champignons de France, No. 610.
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Bresadola, Fungh. mang. e. vel., Pl. 68.

Marshall, Mushroom Book, PI. 17, p. 68, 1905 (reduced).

Gibson, Edible Toadstools and Mushrooms, P1. 13, p. 139,
1903 (reduced). ;

Atkinson, Mushrooms, Pl. 36, Fig. 4, 1900 (reduced).

MeIlvaine, American Fungi, Pl 41, Fig. 2, 1900.

PILEUS 5-10 cm. broad, fleshy, soon fragile, convex to plano-de-
pressed, rosy to blood-red. sometimes faded to white, pellicle
separable, margin strongly tubercular-striate or even sulcate, viscid
and shining. FLESH white, red under the cuticle. GILLS pure
white, subdistant or close, distinet, rather broad, equal, broadest
toward front, narrowly adnexed or free, interspaces venose. STEM
4-7 em. long, 1-2 em. thick, white or tinged red, subequal, spongy-
stuffed, even. SPORES white in mass, globose, echinulate, 7.5-10
micr. TASTE wvery acrid. ODOR none.

Scattered or gregarious. On the ground or on debris of very
rotten logs in woods. Throughout the state. July to October.
Common.

The mycelium has been found to be attached to oak tree roots
where it forms mycorrhiza. The very acrid taste gives it a bad
reputation and it is avoided by mushroom-eaters. Some think it
is harmless when thoroughly cooked. There are variations of hab-
itat. Tt grows quite constantly on the crumbling remains of wood
or logs, where its white strings of mycelium are easily seen; here
the gills are close. One form has been found growing in troops;
such were found in a tamarack swamp in late October, growing on
thick beds of sphagnum. They had developed somewhat differently
in this habitat as was to be expected. The stems were white, long
and stout, narrower above and obsoletely wrinkled. The gills were
subdistant. The taste was sharp but not as excruciating as that of
the type. The disk of the pileus was glabrous and very viscid. Tt
was a beautiful plant, apparently appearing late; it might be re-
ferred to as var. gregaria.

130. Russula rugulosa Pk.

N. Y. State Mus. Rep. 54, 1901.
TMustration: Ibid, Pl 72, Fig. 12-18.
PILEUS 5-10 em. or more broad, thin, fragile, convex then plano-

depressed, dark rose-red, color sometimes thin, surface almost en-
tirely rugulose, the rugae radiating somewhat, rather viscid, pellicle
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geparable, margin at length distinctly tuberculzfu’-.striate.. FLESH
thin, white, red under the pellicle. GILLS shmmg.whlte, rather
close, narrowly adnate, not very broad, broad.est in front, few
forked, equal, interspaces vemose. STEM white, sgbequal, un-
changed, glabrous, spongy-stuffed, 6-7 cm. long, 1~2 cm. thick.
SPORES white in mass, globose, echinulate, 89 micr. TASTE
tardily but very acrid.

In troops. Hemlock and mixed woods on the ground. August
and September. Northern Michigan.

Differs from R. e¢metica in that its acrid taste develops slowly,
in the uneven and rather dull pileus and in the habit of appear.ing
in troops on the ground. It was formerly referred to E. emetica,

and is close to it.
131. Russula fragilis Fr.

Syst. Myc., 1821,

Tinstrations: Cooke, TH., P1. 1091.°
Gillet, Champignons de France, No. 614.
Patouillard, Tab. Analyt., No. 622,
Michael, Fithrer f. Pilzfreunde, No. 43 (var.).
Ricken, Blatterpilze, P1. 19, Fig. 3.
Hard, Mushrooms, Fig. 172, p. 192, 1908.

PILEUS 2.5-5 em. broad, very thin and fragile, convex then plan.o-
depressed with a thin viscid pellicle, tubercular-striate on the 'thm
margin, glabrous, rather uniform rosy or pale red, slometm}es
faded or bleached to white. FLESH white under the pellicle, thin.
GILLS white, thin, close, crowded, adnexed, ventricose, moderately
broad. STEM 2.35 cm. long, .5-1 cm. thick, white, spongy then
hollow, equal, fragile. SPORES achite in mass, sabglobose, 3-9
micr. TASTE promptly and very acrid. ODOR none.

Scattered. On the ground in woods. Throughout the state.
July-August.  Infrequent. '

This species, as limited here, is only distinguishable from R.
emetica relatively; it is smaller, color paler, flesh thinner an'd more
fragile and white under the cuticle. Maire says the taste is more
quickly acrid on the tongue than R. emetica, but not a§ violent.
It grows in somewhat dryer situations. Var. nives is a white pla}nt,
otherwise the same. R. fallaz Cke. used to be considered a variety
of it.
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132. Russula fallax Cke.

IMustration:  Cooke, 111, Pl 1039,

PILEUS 3-7 cw. broad, thin. fragile, color incarnate or pale rose,
the disk pale olivaceous or livid, sometimes darker or purplish, soon
plane or slightly depressed on disk, quite viscid, margin striate and
becoming elevated, surface faintly rugulose under lens. FLESH
white. GILLS white, unchanged, subdistant, attached by a point,
narrow, edge even. STEM 3-4 cm. long, 6-10 em. thick, pure white,
cylindrical or compressed, equal, spongy-stuffed, soon hollow, longi-
tudinally-wrinkled under a lens. SPORES white in mass, sub-
globose, 7.5 micr. TASTE promptly and very acrid.

Solitary or gregarious. In sphagnum bogs, low mossy ground in
woods, etc., often attached to sphagnum. Distributed throughout
the state. Not rare. July, August and September.

This species differs in two important particulars from R. fragilis.
The gills are subdistant and.the pileus is livid or olivaceous in the
center. It is very characteristic of the sphagnum flora of the state.
It has often been referred to R. fragilis as a variety. The pileus is
not as lilac as shown in Cooke’s figure,

133. Russula albidula Pk.

Torr. Bot. Club, Bull. 25, 1898.

PILEUS 2.55 cm. broad, white, broadly convex, glabrous, the pel-
licle wviscid and separable when fresh, the margin even. FLESH
white, subfragile. GILLS white, rather crowded, adnexed, not
broad, of equal length, some basifureate, interspaces venose. STEM
2.5-4 cm. long, 812 mm. thick, white, equal, spongy-stuffed, even.
SPORES white in mass, subglobose, 7-10 micr. TASTE acrid.
ODOR none.

Solitary. In oak woods. Ann Arbor., J uly and August.

In dried specimens the pileus and gills are ochraceous to yellow-
ish, and stem whitish. The taste and viscidity seem to be the only
marked differences between this species and the other two white
Russulas of Peck, R. albida and R. albelle. Al three ave rather
fragile, while R. lactea is a compact firm plant with thick, broad,
distant gills. There is a white variety of R. emetica which is very
acrid and fragile and whose striations on the margin of the cap
are like those of that species.
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Section II. Taste acrid. Spore-mass cream-color, yellofvmh,

ochraceous to alutaceous.

134. Russula sanguinea Fr. (R. rosacea I'r.)

Epicrisis, 1836-38.

Tustrations: Cooke, 111, PI. 1020 (as . rosea). ‘
Michael, Fihrer f. Pilzfreunde, Vol. IT (as R. rosacea).

PILEUS 36 cm. broad, rather firm at first, subfmgil.e, COnV‘eX~
plane or depressed, rosy-red, viseid, margin acute and ‘thln,q pe}.hile
subadnate, easily separable on margin an.d tuberculal»s’gua e.
FLESH rather thin, white, red under the pellicle. GIL.LS shght}\y{f
adnate, close to subdistant, equal, not broad, cmamy-wh'@te. \ STEL
4-6 cm. long, subequal or tapering down, often eccentric, Twhzte (])Jr
tinged rosy-red, spongy-stuffed then cavernous, rather fragﬂe.a, glab-
rous, even. SPORES creamy-white in mass. TASTE tardily but
truly acrid.

Gregarious. On the ground among grass in frondose woods. Ann
Arbor. September-October. Infrequent.

The plants referred here are R. rosacee in the sense of Romell, 'and
R. sanguinea according to most of the modern French mycologl-sts.
They are distinguished by the cream color of the spo‘res and gills.
The gills are not decurrent as they are supposed to be in R. 1"Osac.ea,
but the stem is often eccentric as that species is described b.y Fries.
Bresadola, Maire, etc., conceive R. rosacea Fr. as a plar.lt with pure
white gills and spores. Our plant agrees with a spec1.es, common
around Stockholm, whose gills are usually creamy-white. It was
placed by Fries among the rigid forms but is almost too fragile.
It is not large and except for the color of the spores small forms
might be mistaken for R. fragilis.

135. Russula veternosa Fr.

Epierisis, 1836-38.

Ilustrations: Bresadola, Fungh. mang. e. vel., PL. 75.
Cooke, T11., P1. 1033.

PILEUS 5-7.5 ¢m. broad, convex then expanded, with a somewhat
separable pellicle, indistinctly striate on the margin, deep rose-red
(like R. emetica), viscid when moist. FLESH white, red under the
cuticle. GILLS white at first, then straw-color or pale ochraceous,
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narrow, adnate, close, broader in front, equal or few shorter, few
forked, interspaces venose. STEM white, never red, equal or sub-
equal, spongy-stuffed, somewhat slender, fragile, hollow, even, 1.3
cm. long, 1-1.5 cm. thick. SPORES pale yellowish-ochraceous, sub-
globose, echinulate, 89 micr. TASTE very acrid. ODOR none.

Bcattered or gregarious. Oak and maple woods of southern Mich-
igan. July and August.

This represents a group of red Russulas with acrid taste and gills
varying pale ochraceous or somewhat yellowish in the different
forms. T have limited the name to those with white stem and a
rather firm and hardly striate pileus, although it may include sev-
eral forms of which only the spore-color has so far been a dis-
tinguishable character. The separable, viscid, distinet pellicle and
rather fragile stem, relates it to the Fragiles. From R. tenuiceps
it is separated by the less deep ochraceous spores and gills, the
firmer consistency of pileus and gills, and the uniform red color and
even margin of the pileus.

136. Russula tenuiceps Kauff.

Mich. Acad. Sci. Rep. 11, p. 81, 1909.

Iustration: Plate XX of this Report.

PILEUS 7-12 cm. broad, thin, fragile, convex to expanded, the
somewhat viscid pellicle easily separable, margin at first connivent,
striate, deep rosyred or blood-red, sometimes white, spotted or
tinged with orange blotches, sometimes uniform red, with or without
minute rugae. FLESH white, red beneath the cuticle, very fragile
at maturity. GILLS white, then yellow-ochraceous, crowded, nar-
row, fragile, narrowly adnate to free, few forked, interspaces
venose, equal. STEM fragile, white or rosy-tinged, spongy-stuffed,
subequal or ventricose, obscurely rivulose, white within and wun-
changed, 5-9 em. long, 2-2.5 em. thick. SPORES yellow-ochraceous,
subglobose, 6-8 micr., echinulate. TASTE acrid, sometimes tardily
but very acrid. ODOR not marked.

Gregarious. Mixed woods at Marquette; in oak and maple woods
at Ann Arbor. July and August. Rather frequent.

As in R. veternosa, it is probable that several forms are repre-
sented here. The red Russulas are very troublesome, and we seem
to have a considerable number of forms with acrid taste and yellow-
ish to deep ochraceous gills, which cannot be easily kept separate.
All efforts to refer them to old species like R. sardonia, R. rugulosa,
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R. rosaceu, ete., failed repeatedly; the fragile flesh and ochraceous,
almost alutaceous gills are too distinetive. The maturing of the
spores is sometimes slow and care must be tak_en to get a good
spore print in these red species. All the collections which I have
referred here showed red on some or all of the stems of each col-
lection. Their edibility was not tested.

137. Russula palustris Pk.
N. Y. State Mus. Rep. 53, 1900.

PILEUS 475 cm. broad, fragile, subglobose or hemisplheric, then
convex or nearly plane, viscid, pellicle separable, obscurely tuber-
cular-striate on margin, reddish-buff or purplish-red especially on
disk, glabrous. FLESH white, thin, tinged with the color of tl.le
pileus under the pellicle. GILLS narrowed behind, broadgr in
front, close to subdistant, entire, whitish then yellowish, inter-
venose. STEM 3-7 em. long, 6-12 mm. thick, equal, glabrous, spongy-
stuffed then hollow, fragile, white or tinged red. SPORES sub-
globose, pale yellow in mass, 7.5-10 micr. TASTE tardily acrid.

Gregarious or scattered. In low woods or swamps. Marquette,
New Richmond, Ann Arbor. August-September. Infrequent.

The pileus is sometimes faintly glaucous.

138. Russula aurantialutea Kauff.
Mich. Acad. Sci. Rep. 11, p. 81, 1909.

PILEUS 5-10 cm. broad, thin, fragile, convex then plano-de-
pressed, yellow (citron to luteus), or with orange shades inter-
mingled, especially on the margin, slightly tubercular-striate, pel-
licle viscid, shining and somewhat separable for some distance.
FLESH white, thin toward the margin, unchanged with age.
GILLS pale yellow, close, or subdistant at the outer extremity, equal
or a few shorter, narrowly adnate, seceding with age, broadest to-
ward front, often forked at the base, rarely elsewhere, interspaces
venose. STEM 4-8 em. long, 1.5-2 cm. thick, white, flesh concolor
and unchanged, subequal, glabrous, even, spongy-stuffed. SPORES
ochraceous-yellow, subglobose, 8-9 micr. TASTE acrid in all its
parts, often very acrid. ODOR not noticeable.

Solitary or scattered. On debris or forest mould in hemlock or
mixed woods of northern Michigan, in deciduous woods in the south-
ern part of the state. July, August and September. Earlier in
southern Michigan. Infrequent.
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R. ochraleuce Fr. differs in having white to pallid gills and spores,
and a cinerescent stem ; . granilose Cke. has white gills and spores
and a granular cap and stem; R. fellea IF'r. has ochraceous or straw-
vellow flesh and the more firm pileus is either straw or gilvous color,
and its gills exude watery drops; R. claroflava Grove has a cinere-
scent stem and its gills are white then lemon yellow with an ochre
tinge; R. ochracea Fr. has a mild taste, and the flesh of the cap,
gills and stem is ochraceous; R. simillima Pk. has white spores and
a pale ochraceous pileus and stem; and R. decolorans Fr. has cin-
erescent flesh and is stouter. Our species could be made on ecolog-
ical variety of almost any of the above species, depending on the
guess of the author who so interpreted it.

Section ITI. Taste mild. Spore-mass white.

139. Russula albida Pk.

N. V. State Mus. Bull. 2, 1887 (R. albida).
N. Y. State Mus. Rep. 50, 1897 (R. albella).

Tlustration: N. Y. State Mus. Bull. 105, PL. 96 (R. albida).

PILEUS 3-6 cm. broad, thin, fragile, broadly convex to plane,
slightly depressed in the center, white or whitish, even or slightly
striate on the margin, not shining. FLESH white, fragile. GILLS
white or whitish, thin, moderately close, entire, equal, not broad,
broadest in front, rarely forked at base, adnate or subdecurrent.
STEM 2.5-6 cm. long, white, subequal, glabrous, spongy-stuffed or
solid. SPORES about 8 micr. diam., white. TASTE mild or
slightly bitterish.

Solitary. Hemlock or mixed woods in the Northern Peninsula.
July and August.

Peck’s description of both R. albide and R. albella differs in
minor particulars from our plants. The pileus of R. albide has a
viscid, separable pellicle, while that of R. albelle is dry. R. albida
is said to have a “slightly bitterish or unpleasant taste,” while our
plants were sometimes bitterish, sometimes tardily and slightly
acrid. R. albida is described with a stuffed or hollow stem; in one
of my collections the stem was solid, in another it was spongy-
stuffed. It is worth noting whether the spore prints are pure
white or with yellow tinge; some of Peck’s specimens of R. albida
had spores with a faint yellowish tinge. In my specimens the whole
plant is ochraceous when dried ; specimens seen at the N. Y. Botan-
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jcal Gardens were white when dry. As these species occur so seldom
and far apart, it is difficult to obtain exact data with regard to their
characters. R.anomale Pk. and R. albidule differ in the acrid taste.

140. Russula subdepallens Pk. (EpisLE)
Torr. Bot. Club Bull,, Vol. 23, 1896.

PILEUS 5-14 em. broad, fragile, convex then plane and depressed,
margin elevated in age, bright rosyred, shading into yellowish
blotches as if the red color were put over the yellow, disk paler in
old specimens, disk darkaed in very young plants, with a thin,
separable, viscid pellicle, tubercular-striate on margin, obscurely
wrinkled elsewhere. FLESH white, rosy under the cuticle, becom-
ing slightly cinereous, very fragile. GILLS white, broad in front,
narrowed behind, adnate, subdistant, few forked, interspaces venose.
STEM white, spongy-stuffed, rather stout, 4-10 cm. long, 1-3 cm.
thick, subequal. SPORES white in mass, globose, echinulate, 7.5-8
micr. TASTE mild. ODOR none.

Gregarious. In woods of maple, yellow birch and hemlock of
northern Michigan. August.

Found in a number of places in considerable abundance. The
fragile character, especially of the gills, is very marked and the
mild taste, white gills and rved cap help to distinguish it. The
fiesh does not turn so strongly ashy as in Peck’s plants, and this
character did not seem to be always noticeable. It is distinguished
from R. purpurine, the brilliantred Russula, by its gregarious
habit, large size and less viseid cap; also the gills are not crenulate.
Our specimens had the stature and appearance of R. rugulose and
R. emetica var. gregaria. Peck’s plants were found in Pennsylvania
by Dr. Herbst, and reported but once; the species is not included in
Peck’s New York monograph. Our plant has so far been limited to
the north.

141. Russula purpurina Quel. & Schultz (EpIBLE)

Hedwigia, 1885.

Nlustrations: Mcllvaine, American Fungi, P1. 45 [a, p.] 188, 1900.
Plate XXT of this Report.

PILEUS 3-7 em. broad, fragile, viscid, usually very viscid, sub-
glohose then expanded and slightly depressed at the disk, brilliant
rosy-red to blood-red or even darker, pellicle somewhat separable,
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margin thin but not striate except when fully expanded, surface
when dry as if with a bloom. FLESH white, red under the cuticle,
thin, fragile, unchangeable. GILLS white, later dingy-white or
“yellowish,” medium close to subdistant, adnexed, not broad, broad-
est in front, mostly equal, few or none forked, interspaces sometimes
venose, edge floccosc-crenulate. STRM rather long, 53-8 cm., 812
mm. thick, sprinkled rosy-pink, equal or subequal, spongy-stuffed,
fragile but rather soft. SPORES white in mass, globose, 8-10 micr.
TASTE mild. ODOR none.

Solitary or scattered. In mixed or maple-birch woods of the
Northern Peninsula. Infrequent. August and September.

Distinguished by its brilliant red, viscid cap, small to medium
size, mild taste and white crenulate gills and spores.. Peck also
notes the floccose-crenulate edge of the gills, which is due to cys-
tidia. R. uncialis, R. sericeonitens and R. subdepallens are the only
others of the Fragiles group with mild taste, red cap and white
spores. From R. unciales it differs by the deep color, character of
gills and habitat. R. sericeomitens is hardly viscid and becomes
silky-shining; it has a different stature and color. Maire points out
that R. punctete Gill. and R. pscudointegra A. & (. have gills
with a floccose-crenulate edge.

142. Russula uncialis Pk. (IZp1sLg)

N. Y. State Mus. Bull. 2, 1887.
Ilustrations: Peck, N. Y. State Mus. Bull. 116, P1. 107, 1907.

PILEUS 25 cm. broad, thin, rather fragile, convex then ex-
panded-depressed, pink or bright flesh-color, unicolorous, the rather
adnate pellicle slightly separable, slightly viscid when moist,
pruinose and pulverulent when dry, margin not striate till old.
FLESH white, pink under the pellicle, unchanged. GILLS pure
white, hardly changed, rather broad, broadest in front, narrowed
behind and adnate, subdistant or moderately close, distinet, entire
on edge, few forked, interspaces venose. STEM white, rarely tinged
pink, rather short, 1-3.5 cm. long, 4-10 mm. thick, spongy-stuffed,
equal, glabrous. SPORIES white in mass, subglobose, echinulate,
7-8 micr. TASTE mild. ODOR none. i

Gregarious. In oak woods of southern Michigan. July and
August. Quite common in places.

The persistently white gills and spores, the mild taste, uniform
pink color and size, distinguishes this Russula. It is sometimes.
more than an inch in width.

R T e

r
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143. Russula sericeo-nitens Kauff. (EpisLE)
Mich. Acad. Sci. Rep. 11, p. 84, 1909.

PILEUS 4-6 cm. broad, very regular, rather thin, convex then
plano-depressed, dark violet-purple or dark blood-red tinted‘ pur-
plish, disk sometimes livid-blackish, the separablic pellicle slightly
viscid when moist, not striate or substriate in age, surface with a
silky sheen. FLESH white, thin on margin, unchanged, purplish
undber the pellicle. GILLS white, subdistant or medium close, be-
coming flaccid, moderately broad, broad in front, narrowed behiTld,
dry, equal, few forked near base, interspaces venose. STEM white,
equal or thickened at apex, spongy within, unchanged, glabrous,
even or obscurely rivulose, 3-3.5 cm. long, 1 em. thick. SPORES
white in mass, globose, echinulate, 6-7.5 micr. TASTE mild. ODOR
none.

Usually solitary. In mixed woods of hemlock, maple and vellow
birch in northern Michigan. July and August. Not uncommon.

Its thin pileus is flexible at maturity. The silky sheen and regu-

- Jar pileus are quite characteristic. The cap has the color of Cooke’s

figures of R. queletii Fr., R. drimeia Cke. and R. purpuree Gill.
These three, including R. expallens Gill., have been placed together
by some modern authors as one species, characterized by “a
pruinose, violaceous, decolorate stem, and very sharp taste.”” The
taste is said to be so peppery that even when the color is washed
out by rains they can be recognized by this character. All of the
four are violet or reddish on the stem. Our specimens all had a
white stem and an impeachable mild taste.

Section IV. Taste mild; spore-mass cream-white, yellowish or
ochraceous.

144. Russula integra Fr. (EbiBLE)

Epicrisis, 1836-38.
Hlustrations: Cooke, T11., P1. 1093 and 1094.

PILEUS 5-10 cm. broad, firm, soon fragile, discoid, convex or
campanulate then plano-depressed covered with a viscid separable
pellicle, thin on the margin, at length coarsely tubercular-striate,
variable as to color in different plants, colors dingy or sordid, from
buff through to reddish-brown and dark dull red, fading. FLESH
white, not changing. GILLS white at first, then creamy-yellow

21
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to buff-ochraceous, not strongly ochre, broad, distinct, equal, nearly
free. STEM white, unchanged, never red, soon quite fragile, conie
or short-clavate at first, then subequal or ventricose, spongy-stuffed,
even. SPORES creamy-yellow to pale ochraceous. TASTI mild.
ODOR none.

Gregarious. In woods, probably throughout the state. Ann
Arbor. July and August. Not common.

This species is a sort of clearing house for various colored
Russulas with broad, pale ochraceous gills and mild taste, es-
pecially reddish forms. I have given Fries’ description above,
supplemented for the most part from notes of my own collections
about Stockholm. Romell describes the cap as “brown, blackish-
brown, reddish-brown, dark red, violaceous, yellow or greenish,
either unicolorous or with whitish or yellowish spots.” T saw only
the dirty reddish-brown, dark dull red and sordid-buff forms at
Stockholm. In favorable weather or situations they occur in troops
and seem very common in Sweden. Peck says they are rare in
New York state. The European mycologists do not agree among
themselves as to this species, but there seems to be a fair unanimity
that the “dusting” of the gills by the spores is too deceptive for
practical use in identification. R, integra is to be separated from
?. alutacea by its gills being white at first, by the white fragile
stem, the paler spores and more striate pileus; under certain condi-
tions these two species are hardly distinguishable.

The two plates of Cooke referred to, give the best idea of the
species as here limited. The figures of this species with bright red
caps, shown by various authors, illustrate segregated species for the
most part. Maire (Soc. Mye. Bull. 26, 1910) has named one form,
R. romelii, and considers another to be R. melliolens Quel. As
Fries pointed out long ago, it is easy to separate new Species from
the mass of plants usually referred here, and the more exact method
with the microscope will doubtless produce many more. I have
found this species rarely but then in quantity, as they usually cover
quite an area from the same mycelium,

145. Russula amygdaloides sp. nov. (EDIBLE)

(See under R. barlge Quel., Mich. Acad. Sci. Rep. 13, p. 221, 1911.)

PILEUS 4-8 cm. broad, thin, medium size, ovate at first with
straight margin, then convex-plane or depressed, very viseid, fragile,
pale rosy-flesh color tinged with yellow, sometimes peach color,
sometimes dull citron-yellow, varying in color from. young to old,

|
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i i separable, margin becoming
pemde' Ctoﬁf;f:uc;z?e—sizgl’eéntgﬁ,ll?]vSH Ilhin, \’Vhite, not changi%lg
srong’y ft ' GILLS bright ochraceous-yellow (flavus, Sacc.), white
et ~.ther narrow, broadest in front, narrowed and adnexeg
at 1?11‘$t; w{)distant at maturity, dusted by the spores. STEM 4
bebinh O"Sulﬁ em. thick, subequal to ventricose, soft anfi fragzlei
o 110'ncicuff(~3d th'en cavernous (but not from grubs), white, 1";11‘61)‘
1?0593 S’ch délicate pink, slightly wrinkled, subglabrous. SPOR]?S
hng?d s 7-9 micr., ed’)inulate, nucleate, bright ochre-yellow in
SubglOb?[‘SZSTﬁ mild. ODOR none. CYSTIDIA. very few. Sub-
;:;/E:fzse.ninm NAIroi, sharply ditferentiated from gllll-tri\mal.ld el
Qolitary or scattered. In mixed woods (-)f hem o.cc a . ms;
among b.s:ds of white pine needles at New Richmond; amonf grass,
‘ in oak woods at Ann Arbor. July-October. Frequent. .
et%}’llil;l very fragile Russula is known from fc];e}r otl;ler miﬁ})ae:esmi
the “Fragiles” group by its medium size, .l)I'lgl, yellow-o Lraceous
;gires an% gills, the hollow, oftt}eln S?bvzntrilgf: St;lllllé tslizlflilsd St(iit;
and the pinkish-yellow to peac -colored p b st s some
times enlarged at the apex, sometlmes.at the base, y . :ﬂls.
ur Russulas bhave such bright-colored spores and g
‘Tr]ilc;yci‘; (())i (‘;he cap varies rather rarely to a’ deeperlreii O]rlr I’:Zeﬁc;ill(la
hand or to ochraceons-tan and straw-color .on the ot ‘lel.blA o0 m
does not change on bruising, and the: odor is not noticea ,OZ oven ¥
age. Tt is very different from R. infegra Fr. Tt apf}i o edps.
n?tida and is no doubt the plant usually referred to 'a ‘,rgeabie
in this country. It differs in the lid'{ 0;:'e tl;eitxil;;lsetiufsélfiii recable
ich i yn to be constant in R. . 3
?g(; I.itw }cl(:dllﬁ.lsbc];?lzz Quel. which, however, is desecribed asdcompact
and firm. R. eurate Fr. has gills with a chromej-yell(?wlil gg. .
Micro-chemical tests: G. (Flesh turns blue fpn@dy, gi ;1 ec) e
greenish-blue.) S V. (Flesh and gills slowly pinkish then blue.

8. (Cystidia colored brown.)

i46. Russula roseipes Secr.—Bres. (EDIBLE)

Fung. Trid., Vol. I, 1881.
IMustration: Ibid, Pl 40.

PILEUS 255 cm. broad, thin, fragile, cor'lvex thenlpl—z;fcl;)i-;ise
pressed, with a viscid, separable pellicle, margin tubzx:c% %[1(') trate
when mature, soon dry, rosy-red or flesh-red, disk tel]i gnb to o
vellowish. FLESH white, thin, unchanged. GILLS so \




164 THE AGARICACEAE OF MICHIGAN

ochraceous, subdistant, mostly equal, broadest in front, ventricose,
narrowly adnate or almost free, few forked, Interspaces venose.
STEM white and rosy-sprinkled, stuffed then cavernous, equal or
tapering upward, even, 2.5-5 cm, long, 5-12 mm. thick. SPORES
ochraceous, globose, cchinulate, 8-10 wicr. TASTE milq, ODOR
none or pleasant.

Solitary or scattered. In mixed woods, but usually under coni-
fers. Only found in the northern part of the state, July and
August,

A middle-sized to small plant, fragile, and with a rosy mealiness
on the stem. This last ig quite characteristic of the species. It
occurs under spruces and balsams in moist places. It ig quite dis-
tuner from g2, puelluris Fr. to whicl Fries, who had never seen
Secretan’s plaut, referred it ag a variety. R. purpurina also has a
rosy-sprinkled stem, but is very viscid and more brilliant shining
red on the cap. DPeck (Rep. 51, p. 307) says the stem is not rosy-
sprinkled in his plants, but that the color resides in the stem; he
does not seem to have had the typical plant,

147. Russula pueliaris Fr.
Monographia, 1863.

Ilustrations : Cooke, TIL, P1. 1065,
Bresadola, Fung. Trid., Vol. 1, P1. ¢4.
Ricken, Blitterpilze, P1. 17, Fig. 2.

PILEUS 24 cm. broad, very thin, convex then plano-depressed,
viscid, tubercular-striate on the margin, livid-purplish or livid-
brownish, then sometimes yellowish. FLESH white at first, soon
watery subtranslucent, fragile. GILLS pallid white to pale yellow,
watery honey-colored in age, equal, thin, Subventricose, narrowed
behind and adnexed, interspaces venose. STEM whitish, then
watery howey-colored toward base, spongy-stuffed, soon cavernous,
soft and fragile, subequal or subclavate at base, 4-5 cm. long, 7-10
mm. thick. SPORES subglobose, echinulate, pale yellow, 6-8 micr.
TASTE mild or slightly acrid. ODOR none,

Found in low, moist places in conifer or mixed woods of Europe.
It has not yet been reported from Michigan witl certainty. I have
given Bresadola’s description as that of a typical plant, which is
verified by my notes of the Stockholm plants. T have not seen the
typical Swedish plant in thig country, and Peck’s specimens were
evidently not typical as he says no yellowish stains occur in the
stem. The stem soon becomes soft and then develops this charae-

S
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i g reral varieties occur
istie, translucent, light-yellowish color. Several xauetleslo o
: ']S . ; ¢ - ) - a3 . .
o \IiC{liO"ln differing mainly from the above description nzlt he 1
mps mdbnon-lutescent stems; these are referred here for the p
caps d

ent.

148. Russula sphagnophila Kauff.

Mich. Acad. Sci. Rep. 11, p. 86, 1909.

PILEUS 2-4.5 cm. broad, very fragile, convex,.umbonatwe,i mz}igel(;l
at length elevated and disk depressed and ‘purphsh-rl’fad ?)11 1(3;3 Covi
tl;e space between the umbo and the margin pale o ive- 10\;41 L,ESH
ered by a viscous pellicle, glabrous, margin slightly stmai;e. e
1'eddisvh under the cuticle and under the surface of the s ,e(lln .wim.
GILLS white then pale ochraceous, narrow, adlla‘f()- 63, ﬂle’re,
rather close, narrowed toward both e.nds, few fo'rked ];ela(; an V(,)Hen.
STEM rosy-colored, usually ventrlcos.e or. irregular yn séxt Y Cm,
spongy-stuffed then cavernous, very fragile, 1‘1vu];0se-univi(;,l u,late 6_7.
long, 7-12 mm. thick. SPORES cream-color, globose, ec )

icr. TASTE mild. .
" Scattered. On sphagnum, in swamps. Cold Spring Harbor.

s d September. Rare. -
Ali%]llfotleaglant 1Very fragile, always with an umbo, suvl?pellucui alzl(;i
rosy stem, and pale gills. The only ojcllel' .Russuh w1th‘ z‘m ;nlnqu
1(115\\'1’1 to me, is R. caerulea Pers. which dlf"fer-s in color anc -l(t
itat. The red color rubs off on paper when moist. In. somtf1 po'l:hi
it is near R. roseipes, in others it is neares.t R. purella.ms) an :Cl}cll?
perhaps be referred to the latter as a variety but without settling

anything as to its origin.
149. Russula chameleontina Fr. (EpIBLE)

Epicrisis, 1836-38.

Ilustrations: Cooke, I11., P1. 1908,
Gillet, Champignons de France, No. 600.
Ricken, Bliitterpilze, P’1. 18, Fig. 2.

PILEUS 2-5 cm. broad, rather small, fragile, thin, planowlsa‘pres]sid,
with a viscid separable pellicle, margin even at first then sfglatllllraﬂ,z,
“color varying for different pilei, mostly s.ome Shad‘qulf rfzh.,t ep ﬂlﬁn’
ete.. fading to yellowish especially on disk. FLESH w 11 ,MtheI;
GILLS thin, crowded or close, adnexed or ahnos.t free, equa ) T "
broad, sometimes almost narrow, few forked, interspaces venose,
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ochraceous or ochraceous-yellow. STEM 25 cm. long, 46 mm.
thick, white, spongy-stuffed then hollow, slender, equal or subequal
to subventricose, sometimes subclavate, even or obscurely rivulose,
SPORESR ochraceous. TASTE mild. ODOR mnone.

Scattered or gregarious. In coniferous or mixed woods. So far
reported ouly from northern Michigan.

Like R. integre this has to be considered at present a composite
species, from which several species have, from time to time, been
segregated. According to von Post, a pupil of Fries, the master
himself included many forms which do not fit into his own deserip-
tion; and Romell follows the Swedish tradition and refers to R.
chamaeleonting all small* forms with mild taste and ochraceous
gills not otherwise accounted for. “No subacrid forms are in-
cluded” writes Romell. Specimens with the caps a uniform red,
rose colored, purplish, lilac, ete.,, and accompanied with a yellowish
tint, are always included ; sometimes also, whitish, faded forms
must be placed here.

150. Russula abietina Pk.

N. Y. State Mus. Rep. 54, 1901,
INustration : Ibid, Pl 72, Fig. 1-11.

“PILEUS 1-2.5 cm. broad, thin, fragile, convex becoming plane
or slightly depressed in the center, covered with a viseid, separable
pellicle, tubercular-striate on the thin margin, veriable in color,
purplish, greenish-purple or olive-green with a brown or blackish
center, or sometimes purplish with a greenish center., FLESH
white. GILLS narrowed toward the stem, subdistant, equal,
rounded behind and nearly free, ventricose, whitish becoming pale
yellow. STEM 1-2.5 cm. long, equal or tapering upward, stuffed or
hollow, white. SPORES bright yellowish-ochraceous, subglobose,
810 micr. TASTE mild.”

Its place of growth is only under balsm fir. It has been reported
from Michigan, but the description given is that of Peck. The
important characters seem to he the bright yellow tinged spores.
It is separable from R, puellaris, “by the viscid cap, the gills rather -
widely separated from each other and nearly free, the stem never
yellowish nor becoming yellow where wounded, and the spores hay-
ing an ochraceous hue.”
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151. Russula lutea Fr. (EpIiBLE)

Syst. Myc., 1821.

IHustrations: Cooke, I1l., Pl 1082,
Gillet, Champignons de Francg, No. 622.
Patouillard, Tab. Analyt.,, No. 321.
Bresadola, Fungh. mang. e. vel, Pl 79.
Michael, Fihrer f. Pilzfreunde, No. 61.
Ricken, Blatterpilze, PL. 18, Fig. 3.
Plate XXII of this Report.

PILEUS 3-6 cm. broad; small, thin, convex then plan.o-depr.es]i;d,
pellicle easily separable, viscid, margin even, becoming Shgﬁ y
striate in age, unicolorus, bright yellow or pale golden yenovs:
FLESH white, very thin, fragile. GILLS at length deep‘yg , owd
ochraceous, subdistant, rather broad in front, narrox-ved beh? :nd
free, equal, interspaces often venose. ST_EM white, 1un(;) an;::‘i1 ,
subequal, stuffed then hollow, soft, frag1‘1e, even 01E S0 slc% ! gf
wrinkled, glabrous, 8-3 cm. long, 4-8 mm. thick. SPOR globose,
echinulate, yellow, 810 micr. in diam. TASTE mild. ODO'R x?one.

Solitary, in coniferous and mixed woods of northern M‘mhlgand,
in frondose woods in the south. July and August. Infrequent an

i T. ]

fe‘(‘;if ;I:II;I:‘;D 613\ the same as the one occurring about Stockho]%n. I.t
agrees with the characters as given in Hymenomycetes Europaeil,
except that the gills are subdistant, no.t truly narrow buF relati\i? 387
broad in front. The Stockholm specimens had the thin m'a]rlbé]?

of the pileus at length slightly striate, as .1s also the fzas;iT erty 'ke
Michigan plants. Peck says he has founq 1t' but once m.f ew o}; .
I have found it a number of times in Michigan. R. wvifellina Fr.
which is said to resemble this species, is not known to Romell lfoi
Sweden, and he refers all their forms to R. lufea. Tt maq7 be tha

R. lutea and R. vitellina represent extremes of the species. Ou}f
plant described above and that about Stockholm do not agree wit

either of the descriptions, but is a compromise between the two.ﬁ
Our plants are not strongly striate nor have they any marked 0d<31
like R. wvitelling; on the other hand they h'aw.a broader and mc;le

distant gills than is warranted by the description of R. lutefz. ”‘. c-

cording to Fries, R. lutea is found in beecI} forests and R. yzte ma

in coniferous woods. K. flaviceps Pk. is said to be larger, with nar-

row and close, pale yellow gills.




HYGROPHOREAE

Fruit body soft, fleshy. Stem central, confiuent with the pileus.
Gills with a waxy consistency, more or less distant, thick, well-
developed, with acute edge.

This subfamily is well defined and set off from the others. The
characteristics are not easily described in words, but the habit of
the plants and the nature of the gills are soon learned by field study.
The gills, although acute on the edge, thicken toward the pileus,
and are built up of a thick central layer (the trama), coated on
both surfaces by a thick, waxy, hymenial layer of long basidia,
which is more or less removable.

Our species are included under two genera:

Spores white. Hygrophorus.
Spores blackish. Gomphidius.

Gomphidius Fr.

(From the Greek, gomphos, a wooden bolt or peg, referring to
the shape of the young plants.)

Black-spored to smoky-olive-spored; gills of a waxy or subgela-
tinous consistency, decurrent, subdistant to distant, forked, edge
acute; stem central, confluent with the pileus; pileus fleshy, viscid;
partial veil when present membranous glutinous; spores elongated-
subfusiform; cystidia abundant.

Terrestrial and putrescent fungi, very infrequent in this region,
sharply distinct by the nature of its gills and spores. The genus
appears to have some relationship with Hygrophorus on the one
hand and with Paxillus on the other. In Europe, G. viscidus Fr. and
G. glutinosis Fr. are a prominent part of the mushroom flora, al-
though with us these two species seem to be entirely lacking, and
no species can be said to be frequent. Peck has described five
species from the United States; four of these came from the eastern
states and are smaller than the two common Iluropean species
mentioned above. Nothing is known of the edibility of our speecies.

The genus is best recognized by the smoky, decurrent and usually
distant gills, the viscid or glutinous cap, and the spotted stem. In
the young stage a visecid veil connects the margin of the pileus with
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the stem; as the plant matures the veil coll
in most cases causes the stem to

or blotched by the drying remnants of this veil.

most cases cannot be definitely seen.
ground or in tamarack bogs.

Seci., is doubtful. ¢. rhodoranthus (Schw.) is referred to Paxillus.
Key to the Species

(a) Pileus 2-5 cm. broad, obtuse or depressed; stem dry, becoming red-
dish-black spotted, yellow at base. 152.  G. maculatus Fr.

(aa) Pileus 1-2.5 cm, broad, often umbonate; stem at first viseid from
the veil, slender.

(b) Stem yellow downwards. 154, (. flavipes Pk.

(bb) Stem brick color to wine-reddish; not yellow at base. 153. @.
vinicolor PK.

152. Gomphidius maculatus Fr.
Epicrisis, 1836-38.

Ilustrations: Ricken, Blatterpilze, PI. 3, Fig. 2.
Plate XXTIII of this Report.

PILEUS 25 em. broad, convex, obtuse, soon plane or depressed,
with a viscid, separable pellicle, glabrous, brownish-incarnate to
pale clay color, rugulose, spotted and shining when dry. FLESH
thick, soft, white or faintly incarnate. GILLS decurrent, narrowed
behind, thickish, subdistant to distant, distinet, subgelatinous to
soft-waxy, dichotomously forked, at first whitish, then pale
olivaceous-gray, finally smolky, moderately broad. Stem 4-7 em, long,
apex 5-12 mm. thick, tapering downward, solid, firm, even, whitish
above or with g tinge of incarnate, at first dotted with reddish
scurf, glabrescent, becoming black-spotted or blackish in age or
when handled, base yellow. VEIL none or very evanescent.
SPORES variable in size, cylindrical-subfusiform to elongated-
elliptical, 15-23x6-7.5 micr., smooth, pale smoky-brownish under the
microscope. CYSTIDIA abundant on sides and edge of gills,
cylindrical, obtuse, variable, 100-135x15-25 micr. TASTE
ODOR none or slight.

Gregarious, subcaespitose or scattered, under tamarack- treeg
(Larix), in bogs, on moss or debris. Between Chelsea and Jack-
son. October-November. Rare or local.

Apparently this species oceurs only in restricted localities in the
bogs near inland lakes. This is the largest form so far found in

mild.

apses on the stem and
appear viscid and at length spotted
In our species
this veil is scanty and it apparently disappears very early, and in
Our species occur in swampy
Only three species have been found
in the state. @. nigricans Pk. reported in the Sth Rep. Mich. Acad.
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. have
s ize and the smaller plants
although it varies in size — 1

th-e< S;Eiastfzint gills, smoother stems and smaller spores. ?m}?\&y
o f thz advance of cooler weather the plants mature Sl tg
becau_]ie (s) ores have not attained their full size in the smallfp alsl 11
and tve(iloa color is sometimes confined to the bas‘el’son}ce 1lmeThe
Txhtcexfds halfway or more than halfway the len(?t];lof .d;(; SPEIB;H . The
€ represent G. flavip .

" dition may turn out to 1ep.r ‘ ccans Pk
12;’6’5‘3; (j[?llll"n blackish when dried, but differ from G. nigs .tlc.anl.s% Iﬂli 11;
plants - tial vei Ricken considers G. gracilis Berk.

bsence of a partial veil. 1CK o - differs chief
f)]zeijentical which is very probable. G. furcatus Pk. differs chietly,

2

i y at
according to Peck’s description, in the lack of the yellow color

the base of the stem; it is said to occur under tamaracks also.
153. Gomphidius vinicolor Pk. minor.
N. Y. State Mus. Rep. 51, 1898.

PILEUS 12 em. broad, convex then plane, soml()altimesu}uflbO;zEE,
: it isci inous separable pellicle, -
glabrous, even, with a viscid or.glutmo P ot e
r d to rufous-cinnamon, fuscous in the center, pa o
;?LESH thick, pale incarnate. GILLS decurrent, subtriangu el,
. . o
rather distant: distinct, thickish, broad in t¥1e1 in;dd}}}ef, 13(;1 ];wsfp (f) o Sy
live-brown to fuscous-brown, sprinkle : ores.
forked, olive-brown : R Ao s
2- k, slender, equal, even, ,
EM 3-4 em. long, 2-4 mm. thick, . } J
fsr’imlthe evanescen’é veil, flexuous, brick-color to Vlna;em;s, cogz(;)loobr-
ithi ilky-fibrillose. SPORES elongated-
vithin, not yellow at base, si i — e
Tolntr té subfusiform, 18-16x6-6.5 micr., smooth, s{)mok}: brfgng Slier.
TISIA abundant, subcylindrical, obtuse, 120-135x
i i le.

R very slight but disagreeab . | '
O]z}(l)'eg;rio};ls o% solitary. On the ground in low, swan;py wl(){(;iz in
i ir New Richmond. September. .
region of hemlock and pine. : D

ies i ¥ or form of G. vini
This species is referred here as a min : ‘
fromlwh?)se description it differs in the smaller s1ie and escntlatlﬁze;C

i i latus leads me to susp
res. My experience with G. macu : )
:II;ZI:;S)Ores yof sﬁ)nall plants do not mature readily, aEs; ;z sélrc;wgn n?ilcs:
i k gives the spores 17.5-20x6-T. .
by the less smoky gills. Pee > e
I have found our plant

and the type plants were much larger. ' n
several oczgsi}))ns and as it seems to be constant, it may be neggiiag
to separate it. When dried, it becorr.le:s black. '-Soﬁelcﬁl:r iS de:

vinicolor Pk. identical with @. gracilis B. & Br.; the la

scribed with the base of the stem yellow.
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154. Gomphidius flavipes Pk,
N. Y. State Mus. Rep. 54, 1901,
Tlustration : Ibid, PL 1, Fig. 14.

PILEUS 125 cn. broad,
bonate, viscid, dingy pink or
tomentose on center, slightly
decurrent, arcuate, subdist
then pale smoky-brownish. STEM 3.5 cm. long, 3
equal or tapering down; solid, slightly ibrillose, w

form, 20-30x6-7.5 micr., smooth,
CYSTIDIA present.
Solitary or gregarious. On the ground in mixed woods. Harbor
Springs.  September. Rare,
Only one collection hag been made of wh
The spores were clearly immature
size given by Peck,

smoky-brown to brownish black.

at seems to be this plant.
and had not yet attained the

Hygrophorus Fr.
(From the Greek hugros, moist; and phero, to bear.)

White-spored. Consistency of the gills waxy; of pileus and stem
waxy-fleshy or fleshy. Hymenophore continuous with the trama of
pileus and stem. Stem central. Gillg variously attached, soft, not
membranous, edge acute. Hymenium loosely adherent to the trama
of the gills. Trama of gills various: parallel, divergent or inter-
woven.

Putrescent, soft, terrestrial mushrooms, growing in
meadows, etc., and uniformly harmless.
in size and often brightly colored. T
subdistant, characters which ordinar
species of Clitocybe for which tho
mistaken. The genus cor

woods,
They are medium or small
he gills are usually distant or
ily distinguish them from the
se with decurrent gills might be
responds to Gomphidius and Paxillus of
the ochre-spored group, but is distinguished from them by the gills
not easily separating from the trama of the pileus.

The PILEUS varies from conical to convex at first, in most cases
becoming plane at maturity, with or without an umbo and some-
times umbilicate. TIn g great many species the expanded pileus is
obversely subconical, pulling the gills into an ascending position,

convex or plane and sometimes um-
yellowish, tinged reddish, minutely
fibrillose on the margin. GILLS
ant to distant, scarcely forked, whitish
8-7 mm. thick,

hitish at apex,
elsewhere yellow within, and without. SPORES elongated-fusi-
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so that they appear decurrent, even in t.hose cases wher-ei j[.hey f\vflre
1rnerelv adnate or adnexed at first. With age':, ﬂ.le ‘InaligH; (t). 1e
pileusl becomes recurved or split. The surface is viscid or g 1; inous
in many cases, others are hygrophanous, but those of onev su )t:e111és
include some with a dry pileas; a §1nall nuglbervhixivm;ngof
squamules over the surface or on the disk. A gl'eatlxvallle} vi o
ors is present; white, yellow, orange, red, green, as 1?, )f own, Th.
Some have a striate margin, and others are even and glabrous. f}
FLESH is usually soft, and somewhat waxy or watery, oftel} %)(11
meated by ditferentiated lactiferons hyphae or crystals of ?xa a]e
of lime. The GILLS are peculiar in structure, and ~furm:§h tl‘.e
main characters by which we separate the genu.s. Their edges aile
acute, but they gradually thicken towards t.hen* attachn?ent “111 h
the pileus, 80 as to be narrowly triangular in cross—sectlofu. ﬂle
hymenial layer becomes soft when mature and rubs off f1011j. 11e
hjamﬂ proper of the gills, leaving the skeleton 01" trama be‘hnllf.
They are mostly subdistant to distant or very d1§tallt, an‘d this
(‘]l{ll:ﬂCJ[OP, along with the waxy consist.ency (de the.lr slla?e 111 sec-
tion, constitutes a set of marks by which, after a ll'tﬂe E).xpéllen?e,
one can tell the genus. As Mecllvaine says, “There is an" 1ndes§1illi-
able, watery, waxy, translucent appearance about the gills, ‘Y‘ 110,}
catches the eye of the expert, and is scon learned by the novice.

Their attachment varies from adnexed to adnate and decurrent.
They are usually white, but may be sin'n]ar in color to that ofl .the
pileus. The interspaces are often veined in a n'larked fas 1011.
The STEM is central and similar in texture' tottht.a pileus, often V81’y
fragile or watery. It is either solid' or '1f it is .stuffed pec?lrétis
quickly hollow. It often splits longitudinally with c01ls.1dela e
ease. In the snbgenns Limacium, the plant wl.’len young is so.me-
times enveloped by a slimy universal veil which brjeaks up into
glutinous patches, scales or flocci on the stem or Pllells, or l.oy a
partial floccose veil which is connected to the 1‘nargu’1 of thej plleu.s
and to the stem; as the plant expands or dries t!ns part.lal veil
breaks up into a floccose annulus or more often in the form 0£
scabrous or punctate flocei at the apex of the stem. The pl.ants 0
the other two subgenera do not possess either of these veils, but

~those species which are viscid develop this character from the eut-

icle of the pileus or stem which is gelatinous and “fhi'ch. dissolves
into a slimy substance in moist weather, as in H. pS'ltt@CMluéj. 'The
SPORES 1{1ay be subglobose, oval, oblong, cylindrical or elliptical.
Fries (Hymen. Europ), speaks of them as “globose” only, and
Patouillard says they are ovoid. DeSeynes (Ann. Sci. Nat.
Ser. 5, 1 (1864) Tab. 13, Flg 3,) figures the spores of H.
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ceraceus as obovate with an obscure constriction in the middle, and
says they vary characteristically in this genus to reniform, irreg-
ular, ete. I am quite certain that the spores are often quite irreg-
ular, angular, etc., when immature, but have a regular outline when
mature, aithough they often tend to be slightly thicker at one end in
a number of species, In most species they appear granular-
punctate, and usually have a transparent spot on one side, as if
perforated. Between most of our species there is not much dif-
ference in spore-size, but sufficient difference to be of diagnostic
value. The spores are white in mass, and hyaline under the micro-
scope. The BASIDIA are quite characteristic within the genus;
they are long and slender, tapering to a narrow stalk. They
are said to be often 2-spored. CYSTIDIA are not present in
the subgenus Limacium, but occur in some of the species of the
other subgenera. The ODOR is not marked in any of our species.
Several Buropean species are said to have a characteristic odor; for
example: in H. cossus Fr. it is disagreeable, like that of a kind of
moth; in H. nitratus Fr. it is strongly alkaline; in H. agathosmus
Fr., like oil of bitter almonds. The TASTE is usually mild, and
most of them are to be classed among our best edible mushrooms.
The HABITAT varies. They grow on the ground, usually in moist
or wet situations, in woods, copses, fields and pastures, although in
our climate they develop mostly in shaded places. Some appear in
early summer, and others are found only in late fall—some species
never develop till after the frosts appear. H. hypothejus (Ricken,
Blatterpilze) is said to oceur only after the first frost. H.
speciosus is found, often in good condition, as late as December
first.

The genus is divided into three subgenera, fundamentally limited
by the structure of the gill-trama:

I. Limacium (Hygrophorus proper).

II. Camarophyllus.

III. Hygrocybe.

These three subgenera are raised by some authors to the rank of
genera, and from a scientific standpoint should be so considered.
But for practical purposes the old arrangement seems better.

The key includes all species which are likely to be found within
the limits of the state.
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Key to the Species

Plant white, disk of pileus with yellowish or reddish tints in some
specimens. [See also (AA), (AAA) and (AAAA)]
(a) Pileus viscid or glutinous.
(b) Pileus entirely white, changing only in age.
(¢) Stem glutinous or viscid.
(d) Apex of stem with white dots or sgquamules. Gills adnate
to decurrent.
(e) Stem floccose-tomentose below the glutinous annulus, apex
at length reddish-dotted. 156. H. rubropuncius Pk. (syn.
H. glutinosus Fk.).
(ee) Stem glabrous, not annulate.
(f) Stem firmly stuffed to hollow; plant persistently white.
156. H. eburneus Fr.
(ff) Stem solid, plant changing color on drying. 156. H.
eburneus var. unicolor PK.
(fffy Stems solid, caespitose. 156.
cipiens PKk.
(dd) Apex of stem not scabrous-scaly-dotted.
(e) Gills emarginate-adnexed; pileus at first conical. H.
purus Pk.
(cc) Stem dry.
(d) Pileus large, 8-15 cm. broad, stout; autumnal. 165, H.
sordidus Pk.
(dd) Pileus small, scarcely viscid, subumbilicate, thin, tough-
ish. - 170. H. niveus Fr.
{(bb) Pileus not entirely white.
(¢) Apex of stem decorated with yellowish granules or yellow

glandular dots.
(d) Pileus whitish, covered by yellowish or brownish gluten.

159. H. paludosus Pk.
(dd) Pileus white, with numerous golden yellow granules on
margin. 155. H. chrysodon Fr.
(cc) Apex of stem white-scaly-dotted or slightly floccose.
(d) Disk of pileus pinkish or pale reddish-brown. 157. H.
lawrae Morg.
(dd) Disk of pileus yellowish or reddish-yellow, 158. M.
flavodiscus Frost.
(aa) Pileus and stem not viseid nor glutinous.
(b) Plant stout. Pileus 3-7 cm. broad, dry, white. 169. H. vir-
gineus Fr. (See also H. pratensis var. pallidus.)
(bb) Plant slender; pileus 1-3 em. broad, whitish. 171. H. borealis
Pk

(&)

H. eburneus var. de-

{AA) Plant yellow, bright green, olivaceous, orange or shades of these
colors.
(a) Pileus glutinous or viscid when moist.
(b) Pileus at first olivaceous or green.
(¢) Pileus 3-5 cm. broad, color at length orange-yellow to tawny;
gills vellow. 161. H. hypothejus Fr.
(cc) Pileus 4-8 cm. broad; gills white-incarnate. 163. H.
olivaceoalbus Fr.
(ceec) Pileus 1-2.5 cm. broad, parrot green at first; gills yellowish
or greenish. 184, H. psitticinus Fr.
(bb) Pileus orange-yellow, yellow, yellowish or tawny.
(c) Becoming blackish in age or when bruised; pileus conical; gills
free. 180. H. conicus Fr.
(ce) Not becoming black when bruised.
(d) Gills emarginate-adnexed; pileus 2-5 cm. broad, citron to
golden-yellow. 178. H. chlorophanus Fr.
(dd) @ills broadly adnate to decurrent.
(e) Pileus 3-8 cm. broad, yellow in age; in tamarack swamps
in late fall. 160. H. speciosus Pk.
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176 THE AGARICACEAE OF MICHIGAN o . ightly viscid in
(aaa) Pileus and stem not viscid nor glutinous (slig ! y
a ;
. linus).
(ee) Pileus 1-3 em. hroad. H. amygda . )
(f) Tough; pileus tawny-yellowish, not fading in age. 182 . (p) Odor markedly .notlceable-ish_brown. gills adnate decurrent; odor
. lactus Fr. i " (¢) Stem solid; pileus gray ;
(ff) Fragile; pileus wax-yellow to yellow.,

of almonds. H. amygdalinus PKk.

ow; pileus hygrophanous.
(g) Gills truly decurrent; pileus and stem fading to whit- (cc) Stem stuffed then holl o

ish in age. 181. . nitidus B. & C

i . ores sub-
1 (© Gills decurrent; pileus sootybrown (molst): spores st
(e8)  Gills adnate-decurrent; pileus not fading. 172 . ) GgIIIOb(s)isﬁhgt-g “Igé(;;éd?dgli‘lexfs yvellowish-brown (moist), odor
ceraceus Fr, 1 (dd 1lls sin - S Pk
g - . ephiticus .
(aa) Pileus not viscid nor glutinous. oifensne.rk«gi_ﬁétém solid.
(b) Golden-orange-yellow fragile; pileus and stem markedly fading; Odor not ma >
gills adnexed, deep orange-vellow. 179,

i irgate with fibrils;
. marginatus Pk | (b?g) Plant stout; pileus smoky or blackish, virga

-9x5 micr. H. carpinus Fr. o | glab-
SPpl(;Ir'ﬁ;S sglgxfder; pileus grayish-brown .to. blal,)cllglsh brown, g
(o) rous; spores 10-12x6-7 miicr. H. nigridius .

(bh) Pale yvellow; pileus 6-12 mm. broad; stem darker.

(AAL) Pramt vermillion, !

(a)b Piiétutsllfrsigéi(i.or.Iglutinogf. . Ca (Peck in his monograph, N. Y. State Mus. Bull. 116, 1907, of New
Ple) S am o ‘becoming reddishpotiog P2 A

. sirgatulus Pk.
. . ine as vervy rave: IHH. virgati s
York species mentions the following as very
(d) Pileus scarlet, crimson or orange; stem viseid, in tamarack ;
swamps. 160. H. speciosis Pk.

H. parvulus

scarlet, pink, flesh-color, rufous or shades

idiosus Pk., H. sub-
C ot lius Fr., H. basidiosus Pk., H.
H. bwrnhami Pk, H. 1/7,ef(('p.0au)l18 L}r> laricinus Pk., I luridus B.
(dd) Pileus tinged flesh color; stem dry. 164. H. pudorinus Fr. 1.ufcgcgng Pk,, H. immutabilis T oy LF L O ¢
(ce)  Gills becoming reddish-spotted. 163. H. Russulg (Fr.).
(bb) Stem medium or slender; pileus fragile.

" 11 < P 1 (Z & l l\ l’ (}Ck ese e (§] YOI P k .
& C 3 MANUTULUS 1a8 Cllb d alS H. se Otl?’i/us i 5
11 ¥ ubﬂ @Z)G - assacnus S, . € ng {2

L. I 1{., _Z.Z . alb S I k fl 011 l“[ ll 1 ett .ZH l ¥ t l £8

. « oo - . from Towa.)
; stem moist, not vigeid ~ Pk. from Maryland and If. sphoerosporus Pk
base of stem’yellow or orange. 176,

(¢) Pileus 1-2 em., pinkish~ﬁesh»color;
183. H. peckii Atk.
(ec) Pileus 3-7 cm., scarlet er vermillion
(d) Gills arcuate-adnate;
H. coccineus ¥r.,
(dd) @Gills slightly adnex

stem slender angd viscous.

ed; base of stem white

., : +H universal
ores 1 SUBGENUS LIMACIUM: Provided with af glu'ltZI;1 O:fs divergent
; spores larger, . " rama of @i
. 177, H. puniceus Fr. Lol > a floccose cortina or both. Tram g
(aa)  pil t viscid luti veil or
aa I'eus not viscid nor glutinous,
(b) Pileus 1-3 cm.

broad, subglabrous to mi
to reddish-yellow. 175.

(bb) Pileus 3-7 cm. broad,

168. H. pratensis Fr.
(bbb) Pileus 3-10 cm. broad, salmon-rufous to testaceus; hoary when
young; gills decurrent, 167. H. leporinus Fr.
(AAAA) Plant neither white, yello

- i 1¢ cose cortina ; the lat-

bright red Provided with both a universal veil ana] a iEOC Along tile ctom

W, orange nor brig red. PN, o f the former 2 ’

(a) Pileus and stem glutinous or viscid. [See also (aa) ana (aaa)] ter is connate to the inner surface o ’ £ the stem. or a
Gills pure white; pileus grayish-brown, ecinereous or fuliginous. . ing a slight annulus at the apex o ’

(¢) = Stem hollow, fuliginous. 185 unquinosus Fr. sometimes forming a slight ¢ rved margin of the pileus. Stem
(ce) Stem solid, white or whitish. #. Tuligineus Frost. ﬂoccose-downy edge on the incu i s lﬂ‘stening-SI)Ot'
(bb)  Gills not pure white, or at least changing in age, adnate-de- iscid, subglabrous to floccose-fibrillose, shining or gli

current. viscLa, =4 lab S
. apex scabrous-dotted or subglabrous.
feq when il apex SC&(}{) I((i)uts df)nclude only those with a universal
. : is i e 01
This section is inten . f the genus Cor-
- m o e bel’lu
. g the subgenus Myxaciur )
veil. It corresponds to butt thick
. ton as a
S hi i rounds the very young bu .
tinarius. This veil surrot th this
e stem as
. - whi comes attenuated on
gelatinous layer, which be . R jeg. i
yellowish-brown gluten. H. paludosus Pk, ° ; Ives into a hyaline, or, in some species, into a
{ee} In grassy woods; pileus smoky-olive, 3-6 c¢m. broad; spores E elongates and dissoly
12x 8 micr. g, limacinus Fr. i

. he stem
somewhat colored gluten in wet weather. The apex of the

(cee)  Pileus dark brownish olivaceous. 162, H, olivaceoalbiis Fr. :

(aa) Pileus with a gelati

nutely scaly, vermillion hyphae.
H. miniatus Fr. . cantherellys Schw.

flesh-color to tawny-reddish, glabrous. Section [. Universales

(¢) Pileus purplish-red, virgate with dark
concolor. H. capreolarius Bres.

(ce)  Pileus some shade of brown. [See also (cee) ]
(d) Stem hollow, slender; plant fragile; pileus olive-brown,
1-2 cm. broad. H. davisii Pk.

Stem solid, plant firm,
(e) Growing in sphagnum swamps; pileug white, covered with

er fibrils; stem ang gills

larger.

. ies i hich the margin
. -dotted in those species in w .
| t nous, subviscid pellicle; stem dry. Is glandular or scabr:ol{S d led, but in those in which the margin of
(b) Pileus violaceous to smoky-lilac, hygrophanous, fading to gray f of the pileus is at first inro ’ . ith the cortina, the
ish; stem stuffed to hollow. 174, " H. pattidus Pk. : he pileus is merely incurved and continuous wit e ’
(bb) Pileus livid-rufescens to brownish, hygrophanous; stem stuffed : the pileu R d not floccose-dotted. H. speciosus
to hollow; gillg decurrent. 173, H colemannianus Blox. ; apex of the stem is subglabrous and 1
(bbb) Pileus grayish-brown or blaekish-brown; stem solid. :
(¢) Spores 6-8 micr. long. 1gg,

H. fusco-alvus var is an example of the latter group.
(ce)  Spores 10-12 mier, long.  H. morrisii Pr. ' 23

T S
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.155. Hygrophorus chrysodon Fr. (Ep1BLE)
Syst. Mye., 1821,

[lustrations: Atkinson, Mushrooms, Fig. 112, p. 110, 1900, -

Cooke, T11., P1. 885.
Ricken, Blatterpilze, P1. 6, Irig. 4.

t'l,?,ILEUS 3-7 em. broad, convex then expanded, viscid (mofst)
shining (dry), white, concolorous except for the numerous goldm;

granules on the margin, or sometimes over entire surf

distant, white or Y
STEM 4-7 c¢m. long, 6-10 mm. thick

perfect ring. SPORES oval-elliptical, smooth,

woods.”
Not vet reported from Michigan.

156. Hygrophorus eburneus I'r. (EDIBLE)

Syst. Mye., 1821,

IHustrations: Atkinson, Mushrooms, 1. 34, Tig. 113, p. 111
M ) . H

1900.
Murrill, Mycologia, Vol, 6, P1. 131.
Hard, Mushrooms, Fig. 164, p. 207, 1908.
Marshall, Mushroom Book, PI. 30, p. 84, 1905.

Peck, N. Y. State Mus. Bull. 54, PL 77, Figs. 1314, 1902,

(As H. lourae var. unicolor.)

Peck, N. Y. State Mus. Bull. 94, PL 88, Figs. 811, 1905. (As

H. laurae var. decipiens.)
Cooke, 111., PL 886.
Ricken, Bliitterpilze, P1. 6, Fig. 5.

PILEBUS 2-7 cm. broad, conhvex-expanded, pure white when fresh
glutinous, shining, even, glabrous, margin at first involute anci
floccose-pubescent. FLESH white, rather thick and firm. GILLS
fzdllate to decurrent, subdistant, moderately broad behind narrowed
11.1 front, subvenose, white, often dingy yellowish in age, trama of
divergent hyphae. STEM 6-15 cm. long, 3-8 mm. thick 7elongated
subequal, tapering or fusiform, often flexuous, 0°1utinoi1s shinin 7
spotted when dry, persistently stuffed or becorzing holl;)w, glal%—

gra _ ace, margin
involute at first. FLESH white, rather thick. GILLS décul’regrlt

2
ellow-powdered on the edge, interspaces venose.
, » Soft, equal, stuffed, white, gper
decorated by yellowish granules, sometimes in the for,m of a’n 219m

B 7-10x4-6 micr., white.
garious. In late summer or autumn. On the ground in open
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rous, apex with white dots or squamules, not annulate, white often
hecoming dingy in age. ODOR and TASTE mild. SPORES cylin-
drical-elliptic, smooth, 6-8x4-5.5 micr. BASIDIA slender, 4-spored,
40-42x7T micr.

Gregarious or subcaespitose in woods, thickets, etc., often among
grass.  October-November. Frequent. Aunn Arvbor and probably
throughout the State.

Var. wnicolor Pk This isx said to differ by its solid stem and
change of color on drying. It was referred by Peck to H. laurae
as a variety. If it is distinct at all it appears to be better to attach
it to H. eburneus. Gillet says the stem of H. eburneus is solid or hol-
low. There is so much variation in this respect in our plants—some
having a persistent pith and appearing solid, and others becoming
hellow—that it seems to me best to merge the variety in the species.
Berkeley notes that sometimes the English plants turn “fox-red in
parts” when they decay.

Var. decipiens Pk. is closely related to the preceding variety, but
is caespitose and the gills are said to remain white. It was also
attached to H. laurae by Peck.

All these have a uniform white color when young or fresh, and
are provided with a hyaline, glutinous, universal veil which makes
the cap and stem slippery and difficult to pull up or to handle.
The shining pileus when dry reminds one of Tricholoma resplendens,
but the pileus averages smaller than in that species, and the stem
is glutinous. Hygrophorus rubropunctus Pk. is also said to be a
white plant, but differs from the preceding by its stem being floc-
cose-tomentose below the glutinous annulus, and studded at the
apex with drops of moisture which in drying form glandular red
dots; its stem is short but thick; and the spores measure 7.5-10x5-6
micr. It has not been detected by me in Michigan. These white
forms are all closely allied, and may be considered variations of
one species.

157. Hygrophorus laurae Morg. (EpisLE)

Cincinnati Soc. Nat. Hist,, Vol. 6, 1883.

Ilustrations: Ibid, P1. 9.
Peck, N. Y. State Mus. Bull. b4, P1. 77, 1902.
Hard, Mushrooms, Fig. 170, p. 214, 1908.
Murrill, Mycologia, Vol. 2, PL. 27, Fig. 10.

PILEUS 3-10 em. broad, convex-expanded or depressed on disk,
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umbonate, more or less irregular, pinkish-brown or reddish on disk,
white on margin, glutinous when fresh, glabrous, even, margin at
first involute. FLESH thickish, white. GILLS adnate to decur-
rent, subdistant, rather narrow, white or tinged with cream-flesh-
color, trama of divergent hyphae. STEM 3-8 em. long, 6-12 mm.
thick, equal or tapering downward, solid, glutinous, white or yel-
lowish-white, upper half often squamulose-scabrous, the apex dotted
with scabrous points. SPORES elliptical, smooth, apiculate, 7-9x
4-5.5 micr,, white in mass. BASBIDIA slender, about 38x6 micr.
ODOR and TASTE mild.

Gregarious or subecaespitose. On the ground in frondose woods,
thiekets, etc., among fallen Ieaves. Detroit, Ann Arbor, New
Richmond. August-November. Frequent.

This species usually has a cap which is wider than the length of
the stem, while H. cburncus usually has an elongated stem and nar-
row pileus. There is some discrepancy in the spore-measurements
as given by Morgan and Peck. The latter author gives them as
6-7.5 micr. long. Such discrepancy uvsually points to different
species studied by the different authors, but in the genus Hygro-
phorus, as in some other white-spored genera, the spores often ma-
ture slowly, and it is often not easy to distinguish mature from
immature plants, so that the best of observers may disagree. H.
laurae is said to stain one’s fingers as if with sumach. (8. Davis,
Rhodora, 13, p. 63, 1911.)

158. Hygrophorus flavodiscus Frost (EprsLe)
N. Y. State Mus. Rep. 35, 1884,

THustrations : Peck, N. Y. State Mus. Mem., Vol. 3, P1. 50, Fig. 1-6.
Hard, Mushrooms, Tig. 167, p. 210, 1908.
Murrill, Myecologia, Vol. 4, P1. 56, Fig. 11.

PILEUS 3-7 ¢m. broad, convex or nearly plane, glutinous when
fresh, pale yellow or reddish-yellow on disk, white elsewhere, glab-
rous, even, margin at first involute. FLESH white. GILLS adnate
to decurrent, subdistant, white sometimes with a slight flesh-colored
tint, trama of divergent hyphae. STEM 3.7 cm. long, 6-12 mm, thick,
nearly equal, solid, very glutinous, apex with white scabrous points,
white or yellowish below. Spores elliptical, inequilateral, 6-7.5x4-5
mier., white.

Gregarions. On the ground in hemlock and beech woods. New
Richmond. September.

r
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g i culiar
i i d may be a form of it pecu
i close to the preceding, an ec
Thlsiflesr woods. Peck thinks it belongs nearest t9 H. fuhgz:ziegij
FO Cv(;ﬁ)se company he has found it. According to this author,.nzens
are no scabrous points at the apex of the stem. In k:my spce;(; rons
ilfgv were present, at least in the younger stagefs. n’f ];zrigzs s was
y i ined the name fro
blished by Peck who obtaine .  Fro u
ﬁl‘it f%eseription. The pileus has a thick fleshy dlSL,' its matl%;lré
“s Ia’lc) first inrolled and is densely white-floccose j;)ntt};elesm; :e;)i;mply
1 3 . o
i i tervenose; at firs y .
. The gills are sometimes in : ; e
Stdi?fllte bntbon the expansion of the pileus become decurrengiscre _
almcwe, from the voung to the old gills has caused. somg o r;;-
Cn(ci:s in the descriptions by different au.thors 'of tlﬂtls ?111'(3]1 e Iic e
aedinn“ species. The layer of glutinous tissue is very tht
c & ST .

cap, thin on the stem.
159. Hygrophorus paludosus Pk.
Torr. Bot. Club Bull., Vol. 29, 1902.

«PILEUS 2-4 cm. broad, convex, obtuse, whitish, covel}e(; Wdlth tz
e _ ‘ i na
thick yellowish or browmnish gluten. B;EE?HJQ:;[;% S;I;l Jg,,azemsh_

i eCurT bdistant, whitish, s G
or slightly decurrent, su , e e
; STEM 5-10 ¢m. long, 4-6 mm. , .
yellow 1when old. , : O e
exuous, often curved at the base, , g
long and slender, flexuous, o : : s
vso'hi]te with Vellmyv glandular dots at the top, str ea];epd (;\Ir;glsb;(;z ;1(;;}7
| shn i luten when dry. |
fibers or shreds of the dried g > , ‘ '
ellliptical. 810 x 5-7 micr., white. ODOR earthy. TASTE slightly

act ld.
rowing amon e 't MOSSe reenvi I le Se tenlb T [} p I"t d
(] W1 = a g p > S. G ¢ . p er. eporte

» Longyear. '
" Til(;n;?z]elgwish dots at the apex of ’Fhe stel'n are slaldbto bs;oiii
black ovn drying, and there are yellowish stains at tl(?t ;ssince e
stem. The plant seems rare, as it has not. been re.pm 1e.
discovery. Tt needs further study to show its relationship.

160. Hygrophorus speciosus Pk. (EpIBLE)

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

Tlustrations: Peck, N. Y. State Mus. Mem. 4, P1. 51, Fig. 21-28,
1900, and Rep. 29, PL. 2, Fig. 1-5, 1878,
Hard, Mushrooms, Fig. 168, p. 211, 1908. )
Fries, Icones, Pl. 166 (Hygrophorus aurcus Fr.).

l——4_+_,
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Bresadola, Fungi Trid., Vol. I, PL. 9 (Hygrophorus bresa-
dolae Quel.),
Plate XXIV of thig Report.

PILEUS 2-8 cm. broad, oval, subconic or flattened convex when
young, broadly convex and at length almost plane when mature,
or varying subcampanulate and umbonate, umbo usually subob-
solete, glutinous when tresh, bright red or orange-vermillion when
young or in full vigor, becoming paler with age or after freezing,
often subvirgate, even or slightly rugulose from the drying gluten,
margin at first incurved then decurved or spreading. TLESH
white or tinged orange under the separable pellicle, soft, rather
thick. GILLS decurrent, distant, moderately broad in middle,
acuminate at ends, arcuate, thick, intervenose, white or tinged yel-
lowish, trama of divergent hyphae. STEM stout, 3-10 em. long,
820 mm. thick, variable in length, equal or irregularly subcom-
pressed, soft and spongy within, not hollow, straight or ‘flexuous,
hyaline-white, floccose-fibrillose to the apical, obsolete annulus, al-
most glabrous at times, variegated with glistening spots from the
drying of the gluten, sometimes ochraceous-stained when old, apex
subglabrous to silky, base usually deeply imbedded in substratum
or subrooting. UNIVERSAL VEIL of hyaline gluten. SPORES
89.5x5-6 micr., broadly elliptical, smooth, white in mass, BA-
SIDIA slender, 50-60 x 6-8 ntier., 4-spored, sterigmata long and
prominent. ODOR and TASTE mild.

In troops, ete., solitary or caespitose. Tn tamarack swamps.
Ann Arbor. October-November. Frequent locally, appearing every
fall in the same places.

This is the American form of Hygrophorus aureus of Europe.
The illustrations of European authors as well as those of Peck,
indicate a smaller average size and a pileus markedly umbonate.
In our region as well as in the Adirondack Mountains I have seen
such plants occur with the rest, but the majority are broadly convex
with or without an obsolete umbo and as a rule are larger than the
European form. Sometimes vestiges of a distinet floccose annulus
occur, but more often this cannot he seen; on the other hand, the
stem is usually covered by a white, floccose-fibrillose, appressed
sheath which becomes dingy ochraceous or pale sordid reddish on
drying, especially where gluten has dropped from the margin of the
cap on the stem. Plants in the same pateh vary* greatly in the
size of the pileus and the stem. The stem of the young plant is at
first large and stout as compared with the flat or convex, narrow
Yyoung pileus. The partial veil ig fleccose-fibrillose. The margin of
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the pileus is merely incurved at first, n'0t inrollid- is iT; 1%1 sill;lle;ti)(::)s
in H. glutinifer Fr. The color of ﬂ.le pjlells of tlg )Iglncz} : mer n(Ot
plant is a brighter red than that in Lur'olpe. This, ”'('m er}ie, ;ﬁeus
nnusual, as the reverse is true in Amanite muscaric. 1Wiid s
usually becomes pallid yellowish after exposure to sun anc ,

after being frozen. In the Adirendack ';‘vIou]n'tains I ciollec‘tted ta ;022
variety growing with the species, W]l.lCh differed fiom‘ i ];ﬂ mp];-
stage of its development by its cadmium-yellow Pl eusi) . ggina )
orus coloratus Pk. is said to differ fl"Ol?l H. spec'lo.sus , y1 (&Q ?he
stuffed or hollow stem and a partial, f.lOC.COSQ, white vei 1 ]‘ k e
iatter is sometimes noticeable in the L‘chhlgal.l plants, and ;e;allbf
of the soft structure of the interior of the s.tgm in our planjcs, doubt
whether H. coloratus is more than a variety of the species.

161. Hygrophorus hypothejus Fr. (EpIBLE)

Syst. Myc., 1821.

Iustrations: Cooke, Ill., Plate 891.
Patouillard, Tab. Analyt., No. 510.
Gillet, Champignons de France, No. 337.
Ricken, Bliatterpilze, P1. 5, Fig. 5.

“PILEUS 3-5 cm. broad, convex-expanfied, at 1’ength .depress.1ed
in center, obtuse, glutinous, olive-brown, virgate with radla;hﬁbl(';i;,
even, becoming pale, or citron-golden—yell'ow, tawny aft;rES E? -
appearance of the olive-brown superﬁ.cwl gluten. F e Iiiis_
yellowish with a yellow periphery, .thm. GILLS decurrlen s o
tant, yellow to orange-yellow, thickish. STEM 57 cm. .(;ng(,ylab-
mm. thick, equal, stuffed to hollow, yellow to pale yellox’vls h, b‘eﬂ
rous, glutinous, evanescently annulate from theypcw.tml ﬂoccgsft: 1/ d
SPORES cylindrical-elliptical, smooth, 7-9 x 4-5 mier. OD an

S mild.” '
Tél??l{il}s]]sglecies has not yet come to my notice W‘ithif'l the State. Itt;s
said to be more common farther south, althougl.l its }{nown nor‘ -
ern limit should include Michigan. Tt is an mhabltant»of fpms
woods, and Ricken says it never appears until after the ﬁrstv 1rlos

in the autumn, when it flourishes till the snow falls.. I‘fs ]; e O'V}V
gills distinguish it from related species. Some consider H. ful-

igineus Frost identical.
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162. Hygrophorus olivaceoalbus Fr,

Syst. Myc., 1821, and Fung. Trid., 1881.

Ilustrations: Fung. Trid., Vol. 1, P1. 92
Plate XXV of this Report. '

PILE - g
panuil]t]UiéLS cm. broad, at first acorn-shaped or rounded-cam-
€, then convex to subexpanded, umbonate, umbo often obso-

le a fa g
mt(;,ﬂzov;z clcznbgf[ha thick gluten, .dark, olive-gray, stained ferruginous
. zt, e jf, 1szmewhat wrinkled from the drying gluten, mar-
adnate to dec:lgrzni sfl]);d]?sstiltw{clitesl o, g solt. o
' o wrent, subdist: 0 close, moderately br is-
gggﬂ{ \; 2111;11;(;1 (;1t s}clghﬂy incarnate, trama of divergelll)t Oi?f})hdalz
Towme pengt, 4: CH‘L long, 815 mm. thick, equal or tapering
et léngth maeila first and floccose-scaly from the glutinous
stains. apertor I 1iied by ru.sty-fuscous, subannular, irregular
dOtted, SO]{d b{s .beaded with drops and densely white-scaly-
eujptiéai q‘];10513511ootqulg ‘and curved at base. SPORES broadly
BASIDI,‘L ,1 0‘ 1 01~ slightly rough-punctate, 912 x ¢.7 mier
o ; elongated, 50 x 89 micr. ODOR and TASTE milg '
maplsbc‘;wusAgf su?caespitose. On the ground in woods of.oql
bre, ¢ c. nn Arbor.  October., Found but once -
y This is a very marked species. The she .
:P E:e{:z;;:lolfniiz oft stal.mng gluten separates it from nearby species.
fguren aor 3 631 ts usually df}ep in the ground. Bresadola’s
fodre g o Sleli]leie]plgfglt} Tvlvhlle Gillet, Michael and Ricken
more nearly those of the‘ 1as‘t th:zaecif’c]:o;: T plas approach

athed, floccose stem with

Section T 7 rtiales.  Unj
i ﬂL 1. Partiales. TUniversal veil none. Partial veil oy cor
(i a Hoccose, adhering to the involute margin of the pileus. St
7% apex floccose-scabrous or subglabrous ‘ .
his section "
corresponds to th ‘ i
e subgenus Phlegmacium of the
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163. Hygrophorus Russula I'r. (EpisLE)

Syst. Mycol., 1821 (as Tricholoma).

Tllustrations: Hard, Mushrooms, Fig. 51, p. 71, 1908. (As
Tricholoma Russula.)

Michael, Fiihrer f. Pilztreunde, Vol. IL. (as Tricholoma Rus-
sula.)

Ricken, Blitterpilze, Pl 4, Fig. 1.

Peck, N. Y. State Mus. Bull. 54, PL 77, Fig. 1.5, 1902. (As
Tricholomae Russula.)

Bresadola, Fungh. mang. e. vel, Pl 22
Russula.)

Plate XXVI of this Report.

(As Tricholoma

PILEUS 512 em. broad, firm, convex, at length plane or de-
pressed with margin elevated-wavy, viscid when moist, pale pink to
rosy-red, somewhat variegated, disk somewhat scaly-dotted, margin
at first involute and floccose-pruinose. FLESH compact, thick,
white or at length reddish-tinged. GILLS rounded behind, at
length spuriously decurrent, narrow, acuminate at ends, thickish,
white at first then reddish-spotted, trama of divergent hyphue.
STEM stout, usually short, 8-7 em. long, 15-25 mm. thick, firm, solid,
dry, equal or subventricose, apex white-flocculose, white, becoming
reddish in age. SPORES narrowly elliptical, apiculate, smooth,
white in mass. BASIDIA slender, elongated, 45 x 5-6 micr. ODOR
and TASTE mild.

Solitary or caespitose in troops. On the ground, among leaves,
in frondose woods of oak, maple, ete. Ann Arbor, Detroit,
Marquette, New Richmond and throughout the State. September-
November. Common.

This Hygrophorus has usually been placed with the Tricholomas
with which it has some affinity; but the character of the gills,
which are somewhat waxy and whose trama is composed of diver-
gent hyphae, the attenuated lower part of the basidia and its gen-
eral characters ally it much better to Hygrophorus where Quelet
and Ricken also place it. The involute, slightly floccose margin of
the pileus is similar to that of H. pudorinus. It often occurs in
troops in late autumn, when it is covered by leaves which it pushes
up so as to form humps which betray its presence.- It is among
the very best of edible mushrooms, especially after cold weather
sets in, at which time it is free from grubs. The bright color is
similar to that of some Russulas, hence the specific name. Tricho-
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loma rubicunde Pk. is doubtless H. Russula in spite of the argument
for its autonomy by E. M. Williams in the Plant World, Vol. 4, p.
9, 1901, H. erubescens Fr. is similarly colored, but consistently of
a different habit, long stemmed and narrow-capped. The latter
species as I saw it in Sweden, seems to me to be quite distinet.

164. Hygrophorus pudorinus Fr.  (EpiBLE)
Syst. Mye., 1821.

Hlustrations: Cooke, I11., Plate 911,
Gillet, Champignons de France, No. 347.
Peck, N. Y. State Mus, Bull. 67, P1. 83, 1903.
Ricken, Blitterpilze, PI. 4, Fig. 3, 1910.

PILEUS 2-10 em. broad, firm, convex-campanulate, subexpanded,
obtuse, viscid when moist, pale tan color, pinkish-buff or tinged in-
carnate, glabrous, even, margin at first involute and minutely
downy. FLESH compact, thick, white or tinged flesh-color, GILIS
acuminate-subdecurrent, subdistant, thickish, narrow, sometimes
forked, interspaces venose, usually connected at the stem by a nar-
row border, trama of divergent hyphae. STEM 3-8 em. long, 520
mm. thick, stout, compact, solid, dry, equal or tapering downward,
white, buff or incar‘nate-tinged, floceose-scabrous at apex, floccose-
fibrillose or glabrescent downwards. SPORES cylindric-’elliptical,
smooth, 6-9x3.5-5 mier, BASIDIA slender, 45-50 x -7 micr., 4-
spored. ODOR and TASTE mild. dible.

Gregarious to caespitose. On the ground, often among grass,
in hemlock or frondose woods or thickets. Ann Arbor, Detroit,
New Richmond, September-November. Frequent.

This is a variable species with us as regards size and coloration.
Late in the season a small form appears (form minor) which hag
always a white stem, and forms considerable patches in oak woods.
It is possible that this form is H. arbustivus Fr. In the typical
and luxuriant specimens of H. pudorinus the stem is tinged flesh-
color to pale isabelline, Occasional specimens are larger than the

sizes given above, which are made to include form minor, All of
these are delicious food. ‘

’ ]
R i R S e .
]
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165. Hygroghorus sordidus Pk. (EpisiE)

Torrey Bot. Club, Bull. 25, 1898.
” ig. 176 2 908.
Tlustrations: Hard, Mushrooms, Fig. 176, p. 220, 190
Plate XXVII of this Report.

PILEUS large, 816 cn. broad, convex-expanded to planeir,f ﬁrin,
- 4 ) [ . s ) ) . ) N a-
siscid when moist, pure white, rarely tl.nged j)ellQW{SAh b;L,E% -
;"jous‘ even, margin at first incurved and slightly floccose. e
;1n k;,ct 01j somewhat soft, white, thick. GILLS adn:itei) Ogh eout
C*en’tp subdistant, rather broad in middle, attenuate at. o Veined,
zvhit’e slightly yellowish in age, waxy, 1nter(sipla(1)ces 501122 g11111 s mm,
1 i tout, 6-10 cm. , 15- .
f divergent hyphae. STEM s ) o
glqnll{a Oshort sbolid dry, equal or attenuated dowig%rld?s“elﬁ;;,
1CK, s :  en & o _
rely floccosemealy at apex, even.
glabrous or obscurely floccose mealy o
2;ical smooth, 6-8 x 4-5 micr. ODOR and TASC.[‘Efn}ﬂ(é.OSQ Coods of
Griefrarious. On the ground among leaves in 1011 o hm,ond
mf'pleboal' ete. September-November. Ann Arbor, New Ric .
«Q b \’ - &
Frequent locally.
This is the largest and finest of the genus. Jmalt Indvicias
may be confused with Tricholoma resplendens, bu o

) . d

l)l“t)a{lel l lells h i ‘ 5 ‘ n n ‘he Waxy gllls W thh are e-
< i 3 snorte. ste a (1

: dlStlIlgUISh lt at once.

Small individuals

rrent in expanded plants, will : 7
(Lj;icroscopically the divergent h):phae of th% glll;l,eta‘sv i&ei}oraz
the basidia, are a certain distinctlon.' It ha.st eilll e white
series of years, every autumn, gnd is consisten 321 amge e

that it can hardly be referred to 'H. yixy or. 18. e
?1}?11;2 S; floccose cortina is present. The unﬁversal.ve}isli killln; an};
ing i i /ies with any mushroom in i
iiicsllclmagl;d Il;ﬂlézszfllllf Ifi’aj(])lf ‘The pileus )irs sometimes quite obscured

by adhering leaves or dirt.

166. Hygrophorus fusco-albus Fr. var. occindentalis var. nov.

Epicrisis, 1836-38.

Hlustrations: Cooke, 111, Plate 899.
Plate XXVIIT of this Report.

PILEUS 2-5 cm. broad, convex-expanded, at le?gtlbl'planzhocll’s ;(3;
" ; i i ish-brown to brownish- A
pressed, viscid when moist, livid grayi o brownt )
Is)ometin,les blackish on disk, glabrous, even, beco‘mu%g hnac,;;le;ﬂ ;1]1?”
gin at first involute and floccose-downy. FLESH white, rathe )
gin ¢
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rather soft. GILLS adnate to decurrent, sub
narrow, creamy-white, interspaces venose, {rame of divergent
ftyphae. STEM slender, rarely stout, 3-7 em. long, 4-6 mm. thick
(rarely 10-12 mm.), equal or tapering downward, dry, solid, straight,
or curved at base, sometimes flexuous, rather fragile, apex floceose-

scabrous, floccose-pruinose elsewhere, g

glabrescent, white or pallid,
SPORES elliptical, smooth, 6-8x3.54.5 micr., white. BASIDIA

slender, 36-38 x 6-7 mier., 4-spored. ODOR and TASTE mild.
Gregarious or subcaespitose. On the ground in oak woods. Ann
Arbor, Detroit. October. Infrequent.
This plant has been found in several places in successive years,

It is well-marked, but differs in some respects from the published
descriptions and figures of H, fusco-albus. Tg appears that there
is no unanimity among European mycologists as to this species.
It was first figured by Lasch. Ricken figures it as a stout plant
with a viscid stem and says the stem ig glutinous-peronate. Thig
departs widely from the description of Fries, Gillet, Massee and
others. Cooke’s figure more nearly depicts our plant. Fries Says
the gills are broad, but in our specimens they were always rather
narrow. Peck (N. Y. Staie Mus. Bull. 116) has included it under
H. fusco-albus, in the sense of I'ries, in hig monograph. The spores

of our plant are slightly smaller than given by Peck, and much

smaller than those given by Cooke and Massee. In view of these

discrepancies and differences, it has seemed best to bestow on our
plant at least a varietal position. It seems to_ come halfway be-
tween H. fusco-albus and I - livido-albuys. The partial floccose yeil
disappears early except on the involute edge of the pileus. The
stem ig delicately floccose and entirely dry when fresh op young.

distant to close, rather

167. Hygrophorus leporinvs Fr.
Iipicrisis, 1836-38,

Tlustration - Cooke, I11., P1. 930.

PILEUS 3-10 cm. broad, at first oval-campanulate, at length ex-
panded-plane, obtuse, often gibbous or irregular, opaque, rufous-
testaceous to fulvons-mf'escent, variegated with q white, hoary, silk-
iness when young, especially on margin, provided with 5 subviscid,
separable, thin pellicie, becoming subfibrilloge or subvirgate.
FLESH thick, compact on disk, abruptly thin on margin, firm, pal-
lid, tinged rufescent to rufous-fulvous. GILLS arcuate-decurrent,

rigid, thick, subdistant, distinet, attennate at both ends, ferrugi-
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y 9 I P TRT 9_8 cim.
s-fulvous to gilvous, pruinose, trame divergent. STEM 3 -
us- , : : ,
o d subequal or tapering downward, attenuated ot base, 0Sed
. i i res
bl(l)’ve:l rigid, 816 mm. thick above, at first with aln' aixrlip Soud,
o as silki glabrescent, innately fibrous and shin .g, y
B it oo it t, SPORES narrowly elliptic-lanceo-
ithin and without.
rufescent within . | o bt ance
1 ’Ze to ovate, smooth, 7-9 x 4 wicr., white. BASIDIA very :
A . A bl 1.
(bout 60 x4 micr. ODOR none. TASTIE mild. fallon Teaves in
’ fallen leav
i round among fa
Scattered or gregarious. On the grou @ g
frondose woods. October. Ann Arbor. Rare. Lo tbove soecied
I have referred this large, well-marked plant to ’tle1 a 3: § };,) o
e’ UL with some hesitancy.
on the strength of Cooke’s ﬁgule, ?[Utchommg ey ced
g / ;ith that illustration. M. :
e e ot the divergent gill-trama of
4 Camarophyllus, but the ¢ g g
under the subgenus ylus, but : s o
our plant indicates plainly its position in my groupmlgl. T Mgssee
easurements do not agree with those given by ot 1;ns. q o
. icr.; Ricken desecribes them
¥ globose, 5-6 micr.; Ric |
says they are subg ) e U
cv1}i11(11'1C-elliptical, like ourg, but smaller, 5-6 x 4 micy ¢ “;}ICZ pg}ﬂmus
; : keley say ores of H. le
i 2wl losely. Berkeley says sy e
imates somewhat ¢ 3 ‘ por - jeporime
are umber-colored; this is manifestly an error. The*ll'(;t o 130_
1‘1‘1bit and color suggest a large and deeply colored Cli 100 Y o
i 1 co suge | deeply e !
C;t(l but otherwise they have nothing in (,()nnno]]l_l. tTle ol
Jan i lor. The trama o
i almon-rufescent in color, .
lant is more or less s : :  rama_of the
Eﬂls is composed of slender, diverging, cgmpact l(ll;zf)ppro ;enChymat_
in ai Che trama of the pileus is also pseudo-
in diameter. The tram seu g ymat
ous, i. e., of narrow, compact hyphae. The species is Va;'lzlxlbleIt -
) N . o . .
f1n(17 stout even when young. It is not found till late fa
< & v -

turh out to be distinct.

Trama of gills
Stem gla-

SUBGENUS CAMAROPHYLLUS. 'Veil 110{16: o
of interwoven hyphae. 1_,’ilens and stem usuaily dry.
brous or fibrillose, not scabrous-punctate at the apfex. tromn fhe sub.

Although this subgenus “éaffs?&ar‘fgsi biiiﬁim» lens,
» rerocybe on account o ; 1 SClC pile .
iii}elrsﬂgl)e:s, ﬁlaced under it a number of ﬂllrll, VITCIJ? Sljgflfspi]ai
H. fornicatus, H. niveus, ete. In Vif&\V of the fa.ct j[la s;l o 351 i
species of this group as H. pratensis a}nd . m.rgm;uihe oo
Hogrocabo huve o lhyphae’ ?nﬁazﬁleclaﬁl:ﬁg;esi: seems that we

rocybe have a gill-trama o g yphae, $
1j[a{zgel (l')lzzea lf?lndamintal and natural sepa?aﬁion of ﬂsle‘ tw‘(; Og:;;rogupps.,
as was insisted on by Fayod (Ann. d. Sci. Nat., 71 etlil,e dry. d;ar-
305). Thus, despite the statement of Peck and Earle,

acter of the pileus cannot be retained to characterize this subgenus.
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168. Hygrophorus pratensis Fr. (EpI1BLE)
Syst. Myec., 1821.

Ilustrations: Cooke, 111., P1. 917 and 932
Ricken, Blatterpilze, PI. 7, Iig. 2.
Gillet, Champignons de France, No. 345.
Swanton, Fungi, P1. 9, Fig. 11-12, 1909.
Murrill, Mycologia, Vol, 2, PL 27, Fig. 1.
Peck, N. Y. State Mus, Rep. 48, Bot. ed., Pl 28, Iig. 11-17,
1896.

PILETUS 2-7 em. broad, disk compact, convex, subexpanded, often
turbinate, obtuse or umbonate, glabrous, even, reddish-fulvous or
pele lawny, moist when fresh, not viscid, margin thin. FLESH
white or tinged like pileus. GILLS decurrent, distant, ¢hick, whit-
ish, yellowish or tinged like pileus, intervenose, very broad in the
middle, trama of interwoven hyphae. STEM short, 4-7 cm, long,
712 mm. thick, equal or narrowed downwards, glabrous, even, per-
sistently stnffed, wlhite or tinged like the pileus. SPORES 6-8 x
455 micr,, broadly elliptical or elliptic-ovate, smooth, white.
BASIDIA slender, 40-42x5-6 micr. ODOR and TASTE mild.

Solitary, gregarious or caespitose. On the ground, woods, thick-
ets, grassy places, ete. Marquette, Houghton, Bay View, New Rich-
mond, Ann Arbor,v etc. Most common apparently in the northern
part of the State; mostly in frendose woods, July-October. Fre-
quent.

Var. pallidus. Plant whitish (Detroit).

Var. cinereus. Plant cinereous or stem whitish. Otherwise like -

the typical form.

The dry surface of the pileus often becomes rimulose in expanded
plants from the cracking of the cuticle. Such a condition is shown
in Hard’s Fig. 163, Plate 24, op. page 204; in other respects that
illustration does not show the characteristic top-shaped pileus of
the plant, nor the short stubby stem. It is distinguishable by its
glabrous cap and stem, its top-shaped pileus and the compact flesh
of the center of the cap. It grows more often in exposed, grassy
places than our other Hygrophori. ‘

1
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169. Hygrophorus virgineus Fr. var. (EDIBLE)

Syst. Mye., 1821

Tllustrations: Hard, Mushrooms, Fig. 175, p.‘219, 1990155.)00

" Peck, N. Y. State Mus. Mem. 4, PL 52, Fig. 812, ”
\I(:Ilfvuine, Anierican Mushrooms, Pl. 37, Fig 6, p. 146, 1900.
Cooke, 111, PL 892, .
pillet, Champignons de France, No. 351.

PILIUS 2-5 en. ln'(;;\d, convex, often .plunc to (J/epres-sid,. d7;én::1;
scurely pruinose, even white, margin thin. FI‘JES}E ‘;Illlllcc 1:181;1 e
of cap, white. GILLS decurrent, close to sub(hsyta?nf, e xor \’,eined
or at length tinged cream-flesh color, scarcely ever 01] o mm,
trama of interwoven hyphae. STEM shf)rt, 2—4. Cm..;(l)lr.lg, o With.-
thick, equal or tapering Qitller way, solid, wh@tt:e wi ;11;1 nd
out, glabrous, even. SPORIES narrowly ova e , d(l)r P X
sm(;oth, G-8 x 3.5-4 micr. ODOR and _TASTE. mi d. s

Solitary or gregarious. On sandy. ground, in mlxgd, oSpentexlxnber-
of pine, beech and maple. New Richmond, Detroit. Sep

: . Found infrequently. .
OC’;(E? species, it is said, is to bel ]ook(.ad‘ for anllon%‘tgfr;lssmlll;
meadows, etc., but the writer has not found it %n s1.lch ocaul 1em.auer
description applies to the Americzu? form, which is élstllla gr sres aré
its cap is rarely distinguished by rimose cracks, an 1dled I‘I? ros ave
smaller than given for the European ?lallt. ’%‘he recor (3 Ojur Ii)qcnt
spore-measurements vary from 8.-10 x5 to 10-1.2 X 6-I7tn;1101. alsl(l) (gotqer
is probably a distinct variety if n'ot.a sPemes . as N Vari;ty
gills than the type. Itis hard to distinguish from elpa 111)0113{9
of H. pratensis except for its narrower spores, .and ess ur
or turbinate pileus, which is commonly pure white.

170. Hygrophorus niveus Fr. (EbpIBLE)

LEpicrisis, 1836-38.

Ilustrations: Michael, Fiithrer f. Pilzfreunde, I1l. No. 89.
Ricken, Blitterpilze, 1. 7, Fig. 3.
Cooke, I11., P1. 900.

PILINUS 1-3 cm. broad, convex or campanulate :}t ﬁrst,.th.edn
plane, wmbilicate, hygropharous-white, glabrous, slightly nsat,
striatulate when moist. FLESH {hin, white. GILI;S .d:cullen,
istan i i y rama  of interwoven
distant, narrow, white, thin, subvenose, trama




192 THE AGARICACEAE OF MICHIGAN

hyphae. STEM 2-8 cm. long, 25 mm. thick, stuffed then usually
hollow, equal or tapering downward, white, glabrous. SPORES
broadly elliptical, smooth, 7-8x 5. micr.  CYSTIDIA none.
BASIDTA 40-45 x 56 micr., slender. ODOR mnone.

Gregarious. On moist ground in low woods or on mosses in
Swamps. Ann Arbor, New Richmond, Marquette. Throughout the
State. August-September. Infrequent.

Most of our collections were composed of gmagll plants, with
slender stems often only 2 mm. thick. The pileus varies from truly
convex to campanulate in the same pateli.  In some localities the
pileus was tinged a slight cream-color, but otherwise the plant was
the same. The umbilicus is sometimes obsolete. The pileus has a
thin subviscid pellicle. Thig species, with us, differs from H.
borealis in its more slender habit and its pileus, which is very thin
and umbilicate on the disk. It is rather tough, and when moist the
pileus is slightly viscid.

171. Hygrophorus borealis Pk, (Ep1BLE)

N. Y. State Mus. Rep. 26, 1874.

PILEUS 1-3.5 em, broad, convex then subexpanded, obtuse, moist,
glabrous, even, white. FLESH thickish on disk, thin elsewhere,
concolor. GILLS decurrent, arcuate, distant, intervenose, white.
STEM slender, 2-5 cm, long, 25 mm. thick, firm, equal or tapering
downward, straight or flexuous, stuffed, white, glabrous. SPORES
7-9 x 5-6 mier., broadly elliptical. ODOR none. TASTE mild.

Gregarious or subcaespitose. On moist ground in swamps or
woods of birch, maple, hemloek, ete. Marquette, New Richmond,
Ann Arbor. Angust-Octoher. Infrequentty fonnd, but probably
common in our northern woods,

This is a slightly larger and firmer species than the preceding.
Its pileus is rarely striate and is not viscid. It is, however, closely
related to IT. niveus. No data are at hand to determine what may
be the structure of the gill-trama.

Var. subborealis, var. nov. A plant has been found which simu-
lates H. borealis, whose Spores are markedly larger. If these prove
to be constant, it deserves to be considered a separate species. The
full description follows:

PILEUS 1-3 cm. broad, convex, broadly umbonate, obtuse or
sometimes depressed-umbilicate, thick on disk, firm, watery white,
sub-hygrophanous, not shining, glabrous, even, the thin margin at
first slightly incurved, at length spreading. FLESH white. GILLS

o R TEHA £ g o i - o i

long.
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] for lor, trama of interwoven

rent, distant, veined, forked, conco r, . WOV

deCLluleent;E‘a'l‘l*“’\i 3}4 C1. lj(mg, 4-7 mm. thick, taperlng down?;lard,

1(11) Il)llilvl'lite stuffed then hollow, glabrous or innateb; Osﬂlf);—_f;b;mci)ss.
S%ORES ,cyl'indric—cllipz‘i('aI, smooth, 10-12- (rarely 13) x 4-5.

. R © nicr
BASIDIA slender, 43-30 x 6-7 wier., with sterigmata about 6 mi

ODOR none. TASTE mild. ‘ 1
Aun Arbor, New Richmond. Augusc-()cfcobel.

172. Hygrophorus ceraceus Fr. (EpiBLE)

Syst. Mye., 1821 '
Ilustrations: Michael, Fihrer f. Pilz;freunde I, No. 33.
Hard, Mushrooms, Fig. 174, p. 218.
Cooke, Ill., Pl 904 (B). o
Murrill, Myecologia, Vol. 2, PL 27, Fig. 2.

PILEUS 14 em. broad, counvex-capmanulate, obtus?, soft' an-d;
fr;gile viscous, pale ceraceus to lemon-yellow, i:);néggejo Iiﬁ%:;
mnge, i i brous. FLE ,
g t, pellucid-striate, gla :
orange, not pallescent, ' e
i roadly a to subdecurrent,
fragile. GILLS broadly adnate : ad | °
ffligtriangular, thickish, subdistant, pale yellowish or thc.lsi, Zra:lr;l]
Sf interwoven hyphae. STEM 25 cm. long, 24 m'm..t ick, qdr ,
zerete or compressed, hollow, glabrous, sl.lghtly viscid, sg;xz) RE}g
shining-undulate, waxy-yellow, sometimes t‘mged orange.
6-8X4bmicr., short-elliptic, smooth. CYSTIDIA none. e and
Gregarious. On moist ground, in woods 0{ the n{(:n er
Westert;l part of the State. July-September. Lrequen“.a -
This little species is usually placed under the sunbe;lt@ .d.)
" k ' the gi ar it. is dis-
he interwoven liyphae of the gills bar i
grocybe, but the interwoven hy of . ’
isr?wzisﬁed from H. nitidus, a very similar spemes,H by ;llloe, ;3;;;;1;% ;zs
g i i ies; and from H. chlor
not fading as in that species; ¢
lt)het;ipbroad]y adnate or subdecurrent gills. It seems ‘tio g;z)f(r]*
tl‘bjre region of conifer woods, although it is not necessari y

only among conifers.

173. Hygrophorus colemannianus Blox.

Outlines of British Fungology, Berkeley, 1860.

Tllustrations: Cooke, I1L, PL 903.
Bresadola, Fung. Trid., Vol. 2., Pl 125.
Ricken, Blitterpilze, Pl 7, Fig. 5.
Plate XXIX of this Report.
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PILEUS 1.54 en. broad, convex with obtuse umbo, finally tur-
binate and plane to depressed, hygrophanous, with a thin, separable,
subviseid pellicle, even or at length pellucid—striate, glabrous, livid
rufescent then brownish-flesh, color, margin soon spreading.
FLESH thin except disk, rather fragile, concolor, GILLS decur-
rent from the first, distant, not broad, acuminate at ends, very

veiny, whitish, tinged grayish-brown, trama of interwoven hyphae.
STEM 3-6 cm. long, 3-6 mm, thick, equal or subequal, elastie, in-
nately ﬁbrillose»striatulate, apex naked, stuffed or at length hollow,
WATtIsh, SPORES broadly elliptical, suiooth, 6-9 x 5-¢ micr., white.
BASIDIA slender, 40 x ¢ micr., dspored. CYSTIDIA none, ODOR
none. TASTE mild,

Gregarious or solitary. On the ground in mossy or grassy moist
places, in low woods o edge of Swamps. Ann Arbor, New Rich-
iond. Infrequent,

Bresadola gives a good figure, though our plants average smaller
than his, Tt has the shape of . pratensis but is hygrophanous anq
thinner, and must not be confused with the gray variety of that
species. It prefers Springy or moist places. The entire Iack of odor
Separates it from H. foetens Phil. and m. peckianus Howe,

174. Hygrophorus pallidus Pk,
Torrey Bot. Club, Bull. 24, D- 69, 1992,

Hiustration: Plate XXIX of (hig Repori,

PILEUS 2.6 ¢, broad, convex-campanulate, then expanded-
plane to subdepressed, subturbinate, lzg/g/roplz,cmous, glabrous,
smoky-violaceous or smoky-lilac when, fresh and moist, fading to
pale gray, with g thin gelatinous pellicle, subviscid when moist, soon

interwoven hyphae. STEM 3.6 cm. long, 2.8 mm, thick, slender or
stout, equal or narrowed downwards, slightly fibrillose or glabrous,
apex naked, at first Stujffed by a large soft pith which, disappears,
at length hollow ang easily splitting, white or pale silvery-gray.,
SPORES ovate-subg]obose, smooth, 5-6.5 x 4-5 mier. BASIDIA
short, 30 x 6-7 mier. ODOR none, TASTE milqd.

Gregarious or solitary, On moist ground in low woods or

swamps.  Ann Arbor, Marquette, Negaunee, New Richmong.
Rather rare,
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A beautiful Hygrophorus when fresh a‘nd nioist, blut1 \:;21 \tettlléd‘}:)llse
n degree of color and viscidity. The deep color | the vis
11'1 'the g Cil pileus disappear quickly on exposure to thf? wind, ca.
Cldlt‘)' - iar like quite a different plant. The gelatinous Cutlc&e
illi 1212%2551‘ be demonstrated in all conditions byeilefil)x;s gf II:cO E
oot bt es of our specimens were se
micr'o*sci)vllif; collll);iltl;g}L:]xe“{tyl(:; spelcimens which were. namedd.b?;
J{L’)gsl?} Hygroplorus subviolaceous‘ Plf. is ve.ry Ctlose‘ tPoelctl,; ?l(:sorh(l)::_
' he description, differing only in -1ts S.Olld S em‘, Peck ot ;; Jow
;[\(\)‘ef’ referred it to the subgenus Limacium. I suspec
g ’

' ¢ C. is the same plant.
caerulescens B. & C. is the same pla

SUBGENUS HYGROCYBE. Veil none. Trama of gills o)flpamlllel

v E 7 ragi i is-
It hae] Entire fungus thin, watery-succulent, flagllie.r E Slt(;;: ;(;l_
C';Jdp whc.an moist, shining when dry, rarely floccose-scaly. (

/ VA) » [ ; S S are 4 COlOI ed, are so 3 dnd

” 08 l specimens )'1' 111 18 SUIJ"’GHU 8 are 1)1 1gh ‘ 1 \ 1 ‘ (

S , S : [ 1 dre lt hdud ((anelnluh
o W11 ]ll()]\‘( 01 \\’e‘ '](l(,e;\,,. ;\S 110 d atyd are d

1I0 > o

] he glll tIaIIla‘ Df sever al SI‘ eCIeS; these ha&e be'en 1n( I Ilde(l I elxi-

porarily under the subgenus Hygrocybe.
175. Hygrophorus miniatus I'r. (EDpIBLE)

Syst. Myec., 1821,

INustrations: Hard, Mushrooms, Fig. 171,6 § 125133
Marshall, Mushroom Book, Pl. X, p) 0, ) 1(.) Lo
Peck, N. Y. State Mus. Rep. 48, L. 28, lﬂlg.ly- P,l - .1910.
“’hité, Conn. State Nat. Hist. Surv., Bull. 15, PI. 18,
Cooke, Il1., P1. 921 (A). '
Ricken, Blatterpilze, P1. 8, Fig. 9.

PILEUS 1-3 em. broad, convex-subexpanded, at lefngd’gh fﬂ;f;l;f?etlz
never viscid, vermillion, reddish-yellow or yell.ow,, al;%,;:) ——
tomentose, at length minutely scaly, soonitﬁqgess agnate to, e
fragile. FLESH thin, yellowish to pale. G o lon, ikt
cu;}ent, subdistan\t, orange-red or yellow, at le§g5 III)] ﬂﬁ,Ck ool
trama of parallel hyphae. STEM 2-7 em. 1ong,ff-dmat. l,ast LOHOW.
almost cylindrical, orangered or yellow, s"cut'e ,1 S micr:
dry, glabrous. SPORES wvariable, broadly elliptical, 7-9.

DOR and TASTE mild. o .
OV:U’\. Cl‘lanthm"éllus Schw. (Hygrophorus Cantherellus Schw.)

S o d d ileu arrower, oi a little more
Stem longer and more slen cr, [#116 S narr \ er, gIHS a litt

B o]
(](‘('ﬂl‘]"(’llf. spores the same.
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Hlustrations of the variety:
Hard, Mushrooms, Fig. 165, p. 208, 1908,
Murrill, Mycologia, Vol. 2, PL. 27, Fig. 9.
Marshall, Mushroom Book, PL. X. p. 60, 1903.
Peck, N. Y. State Mus. Rep. 34, PL. 70, Fig. 8-20, 1901.

The var. Cantherellus is much more common with ug than the
type, but it intergrades so much that it is often difficult to decide
on the identity. The characters usually given for its separation,
viz., the decurrent gills, minutely scaly pileus and slender stem, do
not always hold good, so that it can hardly be an autonomous species,
Numerous collections shoy all possible combinations, although the
commonest type in Michigan is the plant with narrow pileus and a
stem 2:3 mm, thick and 5.7 cm, long. A number of color forms of
both have been named as varieties: (a) with red or orange cap
and yellow stem; (b) with yellow pileus and red stem; (¢) with
both stem and pileus pale yellow. Var, sphagnophilus Pk. is more
marked, grows in sphagnum bogs, is very fragile and the white
base of the stem ig imbedded and attached to the moss. The spores
of the whole series are rather variable, even in the same collection,
but fall within the limits given above. Massee and Cooke give the
spore lengths a little large for our plants. The color varies greatly
and fades in age.

Gregarious or subcaespitose. On the ground in moist conifer or
frondose woods or on mosses.  Throughout the State. June-Octo-
ber. Quite common.

176. Hygrophorus coccineus Fr. (Epmir)
Syst. Mye., 1821,

Tlustrations Swanton, Fungi, P19, Fig. 4-6.
Cooke, Ti1., PL. 920,
Murrill, Myecologia, Vol. 2, PL 27, Fig. 7.
Plate XXX of thig Report.

PILEUS 27 em. broad, campanulate or sometimes convex,
scarcely expanded, obtuse, subviscid, cherry red or blood-red, fad-
ing, glabrous, even. FLESH thin, fragile, concolor. GILLS
arcuate-adnate, somtimes with decurrent tooth, subdistant to dis-
tant, orange-red to yellow, at length glaucous, thickish, intervenose,
trama of parallel hyphae. STEM 4.7 ¢m. long, 3-9 mm. thick, vary-
ing much in thickness, subequal or tapering downward, often ¢om-
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S .  yellow
o] 7, blood or cherry-red, orange o1 A
os d furrowed, hollow, b i Wiptical
pressed (z));tefl undula‘ze-uneven, naked. SPORES broadlyd6 '121?& ST E)
at9bafeé micr. BASIDIA 40-50 x 6-7 micx. ODOR an £
79x 5 T,

dS,
ead S r m lst
(ilegdll()lls. ()n the gFOund, 1mn l()“ m oW o O W00

i Marquette

thickets, clearings, ete., of co;lifes fc)ll;eha;ixéood;;zil‘(éi;)bzr' qInfref
i hou . h:
Hougl'lton,r? ?:Ziim?:iﬁi northern part of th(? State. .
quxe&nt:)r?gmthe largest of the bright—coloredlf s;cll)lemest:: Ot;u:() Iie aﬁf
o i in size i ite o e 1no

aPPfoa(?hh?g‘H- f;i’ll;f@“;: 112 vszi:;}a’:)rlle Sfl size, has a ﬁ'rm appearance,
thor's Coathe 1 SbSIittle .This is one of our most beautiful glushr(;oms
e mtil(fil erlo e(i It is easily confused with H. puniceus, frt?lxllé
th.m “jel- iV bcf se.parated by its spores, the yellm.v base1 ob e
e e ) (;e distinctly adnate gills and the ent.lrely fg 1; rc(; -
o ﬂ]l*je rlcl)mean authors disagree as to the spore s1ze.s 0 . .ther
S?em' ud IIJ)! puniceus, but two species which agree in t e}al (;) e
g:;?éitii}s Wi.th the published descriptions and figures, a

i der these
pores of which are consistently of the two types given un
8

Sp ¢ 3 a 1 d Mic ba . 5 a y
‘“U ecies re 11) 171 111 ”I hlo I lhe val s{)“lewlla' 11 S1Ze

er g H. puniceus is
in each case, but the narrower and longer spore of 1
well-marked.

177. Hygrophorus puniceus Fr. (Ep1BLE)

Syst. Mye., 1821, L
Tllustrations: TPeck, N. Y. State Mus. Mem. 4, PL 52, Fig. 1.5,
ustrs s k, N. Y.
1900.

Michael, Fiithrer f. Pilzfreunde, Vol. I, No. 34.

Cooke, T11., P1. 922. o

Murrill, Mycologia, Vol. 2, Pl 27, Fig. 5.
Ricken, Blitterpilze, P1. 8, Fig. 2.

7 anulate, obtuse, expanded a.t length
PH;EL i)(?;v’; C;I;' ;;I;)()eil?’bcrirgrﬁ red or scarlet, m's.cid, fadln%, ghij
i ESH fragile, white, yellow under the thin separable pe
b.r‘;“& (fII;JLS narrowl,y adneped, thick, distant, yellow ‘;0 s:alf‘)lel‘;,
iilct;venose, trama of parallel hyphae.. ST]*lllM 54881(13211‘;7 (i)::,caﬂet
mm. thick, ventricose, unequal or tapering, h.ol ows,gniate s e o
and yellow, white at the base, dry, ﬁ{)ml O;;;&SIDIA PO
cylin&rical-e]liptical, smooth, 9-12 x 4-5 mier.

micr. ODOR none, TASTE mild.

4
,
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Gregarious or solitary. On the ground,
ground, woods, thickets, ete. August-October.
Infrequent.

in moist places, bare
Ann Arbor, Detroit.

This species is similar to the preceding in general
is separable from it by its large
and the white base of the stem; it
somewhat fibrillose stem, It also
its red colors angd dry stem.

Var. flavéscens Kauft. (8th Rep. Mich. Acaq. of Sci., 1906.)

PILEUS smaller, 2.6 cm, broad, “luteus” yellow, varying to
orange tints in places, then citron yellow, fragile, convex-campanu-
late, expanded, glabrous, even, viscid, sometimes wavy. GILLS
adnexed, rather broad, close to sub-distant, pale yellow or white,
Subveiny. STEM 4.7 cm. long, 3-6 mm, thick, hollow, compressed,
sulphur or citron-yellow, base white, moist, pcllucid~shining, gla-
brous, sometimes pellucid-striate, SPORES smaller, 6-7.5 x 4.5,

elliptical.

Gregarious, in wet places, moss, etc., in cedar swamps or low
woods, in northern Michigan. Rather frequent,

The viscidity of the pileus is not very marked. It hag
habit and coloring of H. clLlorophunous,
and varies in color to a distinet citron-
is usually Compressed. It is a distine
spores.

appearance. It
Spores, the slightly adnexed gills
has also a more viscid cap and a
differs from J7. chlorapanous in

much the
but the stem is never viscid
yellow with white base, and
t species as shown by its

178. Hygrophorus chlorophanus Fr. (Ep1iBLE)
Syst. Myec., 1821,

Tlustrations : dillet, Champignons e France, No. 399,
Fries, Tcones, P1. 167, Fig. 4.
Cooke, TI1., P1. 909.

Peck, N. Y. State Mus, Mem. 4, P1. 51, Fig. 13-20, 1900,
Murril, Mycologia, Vol. 2, P1. 27, Fig. 3.

PILEUS 25 em. broad, convex or campanulate, then nearly
plane, obtuse, viscid, citron, sulphur or golden yellow, glabrous,
sometimes pellucid-striate on margin,

FLESH Tragile, not becom.
ing black when bruised. GILLS adneped, ventricose, becoming

emarginate, thin, subdistant, rather broad, pale citron-yellow, trama
of parallel hyphae. STEM 3.7 cm. long, 4-8 mm. or less in thickness,
equal or nearly 80, sulphur or pale citron-yellow, unicolorous, hol-
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11 YIV
iscid, glabr ' PORES narrowly
rely compressed, viscid, glabrous, even. S
low, rarely

e 3-8 x 4-3 micr., smooth. state.
elhptluﬂ,'o(ilz . Low moist places in woods. Throughout the s
Gregarious. ’
« emmber.  Comimon. : <ed. rather
Junye bevptell)l its unicolorous viscid stem, and the adnz‘;e({ to the
LDO“_I.lH Y The stem often dries qulckIY_ Wl_len 1eXpSt as closely
broad g‘; 1S flavescens of the preceding species 1s a nzlo ti];ct
“1111_1‘](‘1 to this species, but its stem is fundamentally dis
aliie

179. Hygrophorus marginatus Pk. (SuspECTED)

N. Y. State Mus. Rep. 28, 1876.

1” tl at 1018 : IIaI d -L‘IllShI ooms I 1. 1 ; ‘ . -41 2 1 08.
Il S 5 4¥ 3 S 3, D 3 9
I Ia ‘ e }(XXAI ()f lhlS Re[)()l t.

. . < campanu-
ile, irregularly convex or
SUS 14 em. broad, fragile, mbonate
1 tIe)ILi]?)gous at times, at length plane, obtuse Ort]?)r(;jiiz;: or mm'i,e,~
li (;'O%Jhanous, glabrous, varying golden ye(il(m;le yellowish (dry),
qbgi/ed with olivaceous (moist), fadgg]‘grll{ tll)lin fragile, concolor,
N imose on margin. FLE ) . :
Stma;glatecuzl:cerfggite becoming emarginate, subdlstant,. v f;t‘r‘;?)i?
GILLS arcuate adnate, lor persisting, intervenose.
ellow or orange, co .
rather EYSO E;(111,1 %ﬁ)ﬁﬁg y3-8 mm. thick, fragile, hollow, drﬂ/, ?féelgrgiiz
STEM &uiarly ,compressed, glabrous, yelliow. or tmgeoth 7.§x’
Teding to straw-color. SPORES broadly elliptical, suooth,
di 0 straw- ) \ o arked.
{La;l {:fi]cr. (rarely longer). ODOR and TASTI(; .noior‘I; moist places
| !Gremrious or subcaespitose. On the ggounA;E AFb’OI‘ Sault Ste.
B¢ . . 0ds. ?
. ) fers or in frondose wo ) . . In-
:\111 . alsffrgfé&il Houghton, Huron Mountains. July-August
Marie, Ma 1 ’ > !
t. . . . oe-yellow
fr(igluenstrildnw characteristic of this species 1s thehi(;zaltlﬁe :ypileus
it 16\ 7hich r;cain their color even after dryln]% o Hard’s figure.
o dS s’Zem fade considerably; this is shown we 1101;ed The whole
afll dge of the gills is sometimes more deeply co . r];qriunl speci-
The ::} o very fragile, and it is difficult to get good 19" ‘;vere mostly
plallls 1S"1‘he plants found in the Northern Peninsu d“ e th”e
1S, <! N 7 S
S ; acter, which, however, ) S )
e th’l\?ogéaf)r‘zczix; specir’nens were viscid. It is a well
AL 0

i es. . - .
pileus fad The stems are sometimes more elongated

marked species.
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180. Hygrophorus conicus Fr, (SUSPECTED)
Syst. Mye., 1821.

IMustrations : Hard, Mushrooms, Fig. 166, p. 209, 1908.
'VVhite, Conn. State Nat. Hist, Surv., Bull. 3, PL 13, p. 34,
1905,
Michael, Fiihrer . Pilzfreunde, Vol. II, No. 48.
Ricken, Bléltterpilze, Pl 8, Fig. 4.
Cooke, 111, PI. 908,
Murrill, Mycologia, Vol. 2, PL 27, Fig. 8.
Gillet, Champignons de France, No, 332.

at apex, often splitﬁng—expanded, or lobed on margin, viscid when
moist, shining when dry, glabrous, yellow, orange or orange-red,
subvirgate, often stained black in age. FLESH concolor, very thin,
becoming black when bruised or old. GILLS almost free, ventri-
cose, broad, almost triangular at times, thick, rather close to sub-
distant, pallid to squhm"-yellow, when old Dlack stained, trama of
parallel hyphae. STEM 39 em. long, 2.6 mm, thick, subcylindrical,
soft, dry, ﬁbi‘illose—striate, usually twisted, hollow, citron to golden
yellow, becoming blger, stained with age, splitting longitudinally.
SPORES broadly elliptical, 8-10 x 5-6.5 micr., smooth, CYSTIDIA

one. BASIDIA 33-38 x 8 micr., slender.

" Gregarious or solitary, Tn low, moist, conifer ¢p frondose woods,

grassy places, ete. Throughout the State. May +to October.,

(Earliest record May 8; latest October 15.)  Very common,

Easily recognized by its conical pileus and the blackening flesh.
The whole plant usually turns black in drying. It is not unusual
to find olive tints in the pileus, and the shades of yellow or orange
to red vary much as the plant matures Oor ages. After having be-
come rain-soaked, the whole plant ig sometimes black.

181. Hygrophorus nitidus B. & C. (Non. Fr.)

Centuries of N, Amer, Fungi (Exsicatﬁ),

see also Peck, N. Y.
State Mus. Rep. 23, 1870.

Hlustrations Peck, N. v, State Mus.
1905,

Murrill, Mycologia, Vol. 2, L 27, Tig. 6.

Bull. 94, PL 88, Fig. 1.7,

PILEUS 125 en). broad, fragile, convex, wmbilicate, viseid when
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Shiti n dry, pellucid-
-yellow, whitish when f
. sax-yellow to lemon-ye 010, LLS arcuate. de-
e lujc?aynd shining when moist, glabrous;pE?; 3-7 cm. long,, 2-4
Stmatutadistant, pale yellow, intervenose. S lrowed downwards,
cul;re?hick slender, fragile, 110110“;, equ31‘ EEOI;?F at Tongth wbitish,
min. ’ e ) firs Wax-y ,

. xuous, viscid at ’ % not marked.
Sometu?gselfllie;tical ,6'-7 X 3-4 micr. ODOR and TA.ASTF’ 11111 < or Tow
SPOR? rious or subcaespitose. On the grounld n;:t‘z: lgough fon,

., Glizb?n the conifer regions of the State. )Sargember». Froquent
Hn Mountains, New Richmond. dJuly to Sep
Huron A d y -
' fade
locally. and often also the stem,
» Hygroplhiorus whose cap ¢ + O A . it from
A .s]endel H}bdrlvinoz This characteristic dlS.tlllgflleI(;eiv(l)ods of
consiferably O?t has hbitherm been found only in mixe
H. ceraceus. as

[]e]lll CK 1 ]l 1 m l le L1 [)18 il (] l\ 1n t]le nor t]leIn and
I 3 b re a d ap or ¢ na a (1 a
: [) ()f the S ( 1 lA gl 5 a b ”(11 ) ql 9
western aI‘(S S Ld 18. 1e “\ re Uqr 15 ]lt;e de( lll[elll
narrow ed 0a IN)[[ o he Steln, {11141 (he“ pel 818 (3]1! (()dl()l H)ll[IaS(S
me Ike “‘ W ”l ”I 1 1)! ‘h(} stem an 1 pll(’lls as ‘he I)lﬂ.n‘ ries. llleIe
(] : 3
( 1 re t ’ .

S 1no “11/ \“ISdl SCOUS as = [ an O P a e-

< V1 us \e[l as 11 “l? )l‘ { ! f ‘he same name d

SCI l eii l l I . [ 7 CAa (i . Iriesw acc.
e 1a hla 5
0 )) es I [le I 1 ey I [l' S NOW H IP ! I} f S C

182. Hygrophorus laetus Fr. (EpIBLE)

Syst. Myec., 1821.

i : Mig. 8.
IMNlustrations: Ricken, Blitterpilze, P1 8, Fig
Fries, Icones, Pl ]§7, Tig. 2.
8
Cooke, 111, PL 938 o
Gillet, Champignons de France, No. 338.

, iscid when
“PILIEUS 1.5-3 cm. broad, Convex-planej 815?).0?)tiztsei‘£IIESH e
ist J@;lillil]“’, tawny, not fading, pellucxd-sjcnat .broadly adnate,
R le: tough, thin. GILLS subdecurrent, . ish vellow
i " P “ s L3 r. OTE B
c01011'01 J}r;ap’distant, thin, vellow, greenish-y :?1]0“, i,nz 26 o,
SUbﬂtlalnbuth ’D‘lle orange. STEM slender, 3-5 cm. do 1?1’te aneven
or at leng g g iscid, equal, tawny, undulate- .
i O AT 50 5.0 mice ODOR
tslggi%é%u‘?nfi]iical, 67 x4 micr. BASIDIA 30 x56
STE not marked.” : amps, ete. Lewis-
ang i‘irious. In meadows, pastures, cedar Slgalljflj);s description.
ton 1Iﬂi’oufﬂ]ton Julv-August. T have gl‘l'e}.l 'Ef; dov state of the
’ VA -ith H. peckii. The dry
ss it is often confused wi e aoility. the sab.
lD(:Clbﬂe“; fco imitate it, and differs only in 1t1s ?alglht)’
ter seems 8 s . ritisl
uambili(‘ate pileus, and gills which are at first whi
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iscid when
. en, very viscid whe
long, 2-5 mm. thick, equal, tou'(ﬂmhf ° 91} n anove usually
4-7 cm. Obaz s, undulate-uneven, subpellucid, grees s
. rou
fl’C»Sh} gla ’

O g dlsh—lil’ nge e -COL01 [0) 5611() W 1Sh else“ hEIe h()HO w.
t]l] e < ﬂ Sh C 1 ed ’
b YCo O C, 9 ) d led a g 2] < v oy = )

183. Hygrophorus peckii Atk,

- iptical,
SPORES short 6elh‘p tedl, .
) ' e . r, 36-40 x 5-6 miecr. ) NOSSY Woods
PILEUS 12 ¢, broad, fragile, convex-plane, broadly umbilicate slender, 36 r subcaespitose. On the ground in 10‘};’ ! Nejw Rich-
. . T, . . . F10US O n :
or depressed, glutinous when moist, color varying pale yellowish- Gleganouo r in grassy places. Marquette, Hough OJ:ﬂv-OCtObel’-
flesh color, pinkish o /1,'1'12(/000uslm_/]’, rarely tinged greenish, gla- or Swalﬁpts’oit Ann Arbor. Throughout the State. 3
. . S . . etr 4 <
brous, pellucid-striatulate when moist, fading somewhat on drying, mond, ¢ ueilt mushrooms
. . . > fre . i green :
GILLS arcuate-decurrent, distant, rather broad, whitish to pale Bath-el t '(Il;incr species is one of the few bright gr ta acruginosa,
fesh color, frama of parallel hyphae. ST 38 e, long, 2-4 mm, T¥llstlser10155 of Stropharia aeruginosa and Photl.lfo lalittle plant
. y L <. . mn the Ce i 1u :
thick, slender, equal, very viscid, shining, concolor, rarely greenish f&S, lways a delight to come across this beau the wind and
at apex, hollow, terete, even. SPORES broadly elliptical, 6.8x 5 it 1s ae‘;z} color soon fades out when exposed tt(()i by leaves, etc.,
s - . T . : o e ) *
micr. ODOR present or absent; taste milq, (["he g ‘hereas those individuals which are protect' a in the young
hgh? “thiS color for some time. There is no cor 11; the pilets ang
o and the gluten is derived from the cuticle o
stage,

? g
g a 3
Steln Othel W lse, except fOI the StI‘UC(uIe ()f 'he 11] ‘l ]“‘a 1( Hll‘ ht

Gregarious or solitary., On the ground, moss, ete., of low, wet
woods or Swamps of cedar ang balsam in northern Michigan,
maple and oak woods of the southern part of the State. Igle Roy-

ale, Marquette, New Lichmond, Anp Arbor, ete July-August, be confused with the subgenus Limacium.
rarely September, Frequent. ' '

"ev ¢ ne from confusing
haracteristic in the early stage to prevent anyo
- : char 3
This is much more common apparently than . lactus, and may (

. ) it with other Hygrophori.
represent an American variety of that Species. It differg from H.
psitticinus by the form of the pileus; in that species it
or umbonate, and the green color persists longer and is practically
always present ip the Young plant, while in H. peckii the green Syst. Myc., 1821,
tinge is rare, Both thege species are very slippery on the stem and IlvlustratiODSi Cooke, 111., P1. 924.
#4p when fresh or young. ; Gillet, Champignons de France, No. 350.

is obtuse 185. Hygrophorus unquinosus Fr.

184, Hygrophorus psitticinus Fr.

. ; then
PILEUS 25 cm. broad, fragile, hemlspherlcal-c?n;Pa;l;ﬂa;‘:l Iacid
’ : ky brown, glabrous, | :
btuse, gray or smok; AT T thin
Syst. Mye., 1821. ~ Sa:]b-eigazgij’q-i:cid, lv’adiate-wr'illkled in age. FLESH I;Zl;;d,whi te,
striate, daids tricose ’
te, subven s
Hlustrations: Ricken, Blz’itterpﬂze, Pl 8 Fig. 6. very fragile. GILLS broadlg 8&((\1;;& ](7)110' 3-8 mm. thick, subequal
Michael, Fiihrer f. Pilzfrennde, No. g5, 5 thickish, subdistant. STEM 8- fesseg, viscid-slippery, glabrous,
Swanton, Fungi, P1. 9, Fig, 7.5, 1909, ? or variously thickened, hollow, o (45 micr. BASIDIA 3085 x
Cooke, 111, P1. 919, i lead-gray. SPORES ell.lptlcéll,’ Fiizlx ODOR. 1one when voung.
Gillet, Champignons de France, No. 346, | 5-6 micr. Trama of gills parallel
i o u io ! STE mild. - f low
Murrill, Myecologia, Vol. 2, P 27, Fig. 4. | TAG ;1:311111; u(s or subcaespitose. On the ground or moss o
el

' . July-September.
; ] r0it, Marquette, Houghton
PILEUS 1.3 cm. broad, cumpanulate, then convex-expanded op woods or swamps. Detroit, Marq ’

plane, umbonate op obtuse, glutinons and slippery, «r first parrot- ' Rather rare. t be confused with H. fuligineus which be-
green, at  length varyving livid-reddish, pinkish-flesh color or This species must not be

; nd a veil.
. . as a solid stem ar
. . . N T e macium, and ha
dingy citron-yellowish, pelliicid-striate, FLESH thin, subconeolor, longs to the subgenus Li
GILLS adnate, ventricose, thick, subdistant, greenish or incarnate-
reddish to yellowish, J'ntervenose, trama of paraliel hyphae. STEM




AGARICEZE

Context of fruit-body fleshy, putrescent, that of pileus sometimes
membranous, of stem sometimes cartilaginous or horny; neither
leathery, nor vesiculose. Stem central, eccentric, lateral or lack-
ing. Gills well-developed, acute on edge. Spores with a hyaline
or colored epispore; their deposit in mass on white paper yields
a series of “prints” of various shades of white, pink, ochraceous,
brown, purple or black. This series is arbitrarily divided into five
artificial groups as follows:

(a) Black-spored. (Meclanosporace): Spore-print black.

(b) Purple-brown-spored. (Amawrosporac): Spore-print dark
purple or purple-brown.

(¢) Rusty-spored or ochre-spored. ( Ochrosporae): Spore-print
rusty-yellow, rusty-brown, ochraceous or cinnamon-
brown.

(d) Pink-spored. (Rhodosporae): Spore-print flesh-colored,
rosy or pale pink.

(e) Whitespored. (Leucosporec): Sporeprint white.

The spore-print is in many cases indispensable in determining
the proper group to which the mushroom belongs. Tt is obtained
easily by cutting off the stem just below the gills and laying the
cap, with gills down, on a piece of white paper and covering it over
night with a dish to prevent premature drying. Mushrooms which
have been kept on ice do not seem to deposit spores .thereafter,
nevertheless it is well to avoid too warm a place, else the specimen
may putrefy. The color of the spores may often be detected at the
time of collecting by the deposit already made on the ground be-
neath it or on other mushrooms when growing in a cluster. In ma-
ture specimens the gills usually become colored by the color of the
spores, but when young the gills are generally white; in some
species, however, the gills are themselves colored, e. g., Olitocybe
illudens and Mycena leijone. After some experience, it is usually
possible to determine the group to which a species belongs by means
of the microscope. The delicate tint of the color for each group is
then discernible in- the epispore of each mature spore. This method
is especially useful in cases where it is a question of the presence
of the purple tint of the purple-brown-spored plants; the spore-
mass or gills often appear entirely dark brown to the naked eye in
species whose separate spores have a purple tint under the micro-
scope.
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MHELANOSPORAR
Coprinus Pers,
(PROF. L. 11, PENNINGTON )
(From the Greek, kopros, dung.)

Spores dark brown or black; gills free or slightly attached, gt
first closely in contact laterally, Separated in many cases by pro-
jecting cystidia, soon delique‘scing, or drying quickly to a black line
upon the lower side of pileus. Many smail Species develop at night
and almost entirely disappear by morning. The flesh of the pileus
is thin, in the smaller species often membranaceous or apparently
lacking entirely., A universal veil ig bresent in g majority of the
Species. The gtem is fleshy to fibrous. Most of the specieg grow

cellars.

The spores of the dung inhabiting Species usually germinate read-
ily to produce g fine white or colorless mycelium upon Wwhich sporo-
phores will often appear within 7.10 days after the Spores are sown,
C. radiatus, varioug forms of ¢, ephemerus, ¢, patouwillardi, ¢, semi.
lanatus, ¢, narcoticus and severa] similar kinds are readily grown
in pure cultures in the laboratory. C. sclerotigenoys grows from
rather small black sclerotia in dung or in a mixture of goj] and
dung. Some of the wood inhabiting species, (, laniger and ¢, rad-
ians are often found growing from denge masses of fine yellow my-
celial threads, calleq OZonium. Others, e, g . quadrifidus, grow
from tough coarse black fibres, termed rlizomorphs. The pileus ig
scaly from the breaking up of the cuticle into rather large Squamose
scales in the Comati; into fine innate fibrils in the Atmmentarii;
Smooth but covered at first with floecose, mealy or granular scales,
which wholly or partly disappear in the Picacei ang Tomentosi; or
Pruinose with minute hairs in forms of (. ephemerus and ¢, radi-
@tus. The stem ig stuffed or hollow, fleshy or ﬂeshy-ﬁbrous, often
very fragile, Tt differs in texture from the trama of the pileus
and usually Stparates easily from it. The gills are white at firgt,
In some species they become purplish then black, 1n otheps they
become brown o smoky, then blgck. They are free or slightly at-
tached, or adnate in a few species.

The universal vei is usually seen as scales, fibrils or granules at
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In a few instances it

ileus.
: stem or upon the pil ) Tosus
the base of ;tllll)flé:;ng upon the stem in €. comutus, O. bulbi
forms a mov

. ed species the
. ; in the last nam .
. ster qullﬁ’bus; he taste is
-equently in C. tem. The ta
an’? . e‘q form a distinct volva at the baseAOi; thes;ecies as 0. quad-
veil may . 11y pleasant. ew ’

. he odor is usually O or. None of
mild and i[(' narcoticis, have a strong disagreeable Odd many are
-ifidus and (. ’ . ; 8 an
P ies of Coprinus are considered poisonou
the species . . agist.
highly esteemed by the mycophagist - sooty black in mass. By
11,;,]‘1(; gpores are very dark brown or soobj[ very dark brown or

" nitted light they vary from light brown 10 size and shape of
trans? lack. There is a wide variation in the res alone as
smoly b .S ne species may be identified by the spo )

the spores. - Dol YP i and some forms of C. ephemerus, ete. (

S SN S eri § L. . see

Y insignis, C. boudic . P inct groups
C. i '{» nus can be divided into two fairly (ilst ﬂgsize of the

The o Bot., Vol. 10, p. 123, 1896) according to the 11s; these

; see, Ann. Bot., I (et . S he e¢ills: the

Mas‘s‘ce(, 1 the "rhickno‘;s of flesh or cuticle cov eung; tﬂ bs ’

ant an : & RS ; as follows:
. ps can be further subdivided into sections
groups ¢

A. Telliculosi: .
I. Comati

II. Atramentarii
III. Picacei
IV. Tomentosi
V. Micacei .
VI. Glabrati (No species reported)
B. Veliformes: .
VII. Cyclodei
VIII. Lanulati
IX. Furfurelli
X. Hemerobii
Key to the Species

ge, u ¢ . sup-1es .
SUallY over 3 cm. broad N plleus Leshy or b-fle hy
Plants lar 1

isti almost smooth.
) i i icle torn into dlStll’lCt. scales or o
@ Plleus_ Wltthr(rji‘ltiii:to distinct scales; ring ornvolg";xid%nt' 18, o
®) Custlcle soover 20 micr. long; volva usually
c pore .
. Yorduilines tﬁr'n 20 micr. long; movable ring usually present
ce)  Spores less tha .
( R ical; 5-17 micr. long. 186. C. comatus
(d) Pileus cylindrical; spores 1 o
i . 187. .
(dd) 14;’I‘illeus ovate; spores less than 15 miecr. Inng
- ovatus Fr. ‘ .
i ith innate fibrils. . 189, 0.
(b?)) Pélr?(‘)lrsessmsor(r)lf)ltl)t(l)ir v‘liallants usually densely caespitose.
C $]
tramentarius Fr. nsionis Pl ‘
(ce) %gores distinctly warted. ‘190._1 %réﬁﬂigng s into superficial
{aa) Cuticle not torn into scales; vei

patches, scales, or granules.
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i t.
(aa) No veil presen ]
(b) Veil felt-like, breaking up into areolate patches. (b) Spores angular. . plants growing upon ground in
(c) Rhizomorph or ozonium not evident; plants densely caespitose. (e) SDOI‘ESS kgi'fto%e bsghﬂa(%i% Q%el. & s o
192. ¢. ebulbosus Pk. woods. " kev- haped; plants upon dung. 213. O
(cc) Rhizomorph or ozonium present. (cc) Spores not ke%f stone shaped;
(d) Plants growing from rhizomorph; 58 cm. broad. 191. (. ephemergsarlf‘r{ﬂaf;rm.
quadrifidus PK. . ! L (bDb) Sploretssnorowigg upon dung or recently manured ground. 213.
(dd) Plants growing from fine yellow ozonium: 1-3 cm. broad. (¢) Poan hg orus Fr
193. C. laniger PK. . ephem .
i ; i pon dung. a
(bb) Veil not as above. ; (ce) Not growing u : proadly ovate, compressed.
(c) Vell of fibrillose scales or a dense coat of white mealy vesicles, [ (d) (‘%ﬁ%wubg ﬁ%%sgﬁ?ss’ spores .
(d) Spores less than 10 micr. long. 4) Growing in woods; spores gibbous-ovate. 213. C. silva-
(e) Gills broad; growing upon sand. 199. ¢. arenatus Pk, (dd) i Ph
(ee) @Gills narrow, ! icus .
(f) Disk livid; upon rotten wood in forest. 197. €. lago- 7 s s -
pides Karst, . dileus covered with a distinet fleshy or mem-
(ff) Disk buff; upon cellar walls. 198. C. jomesii Pk PELLICULOSI. DPile

(dd) Spores more than 10 micr. long. :

long the lines of the gills but be-
(e) Gills attached.

branous cuticle, not splitting a

, s revolute. Plants usually large.
(£) Disk obtuse; reddish or reddish brown. 202. C. domes- " coming lacerate and revo ‘
ticus Fr. : oin of the
(ff) Disk lnarrog?)fb no(t/1 col‘ored;geil often composed of mealy Section 1. Comati. Ring formed from the free margin
vesicles. . C. niveus Fr. ; ) ) . ’
(ee)  Gills free, : volva; cuticle torn into scales.
(f) Pileus at first cylindrical. 196. 0. tomentosus Fr.

(ff) Pileus not cylindrical.

(g) Vell more or less mealy; plants small, not in troops. 186. Coprinus comatus Ir. (Ep1BLE)
(h} Spores 11-13 micr. long. 201. C. semilanatus Pk, ; Lt A
(hh) Spores 15-17 micr. long. 200. . niveus Fr. . (The Shaggy Mane)
(gg) Veil never mealy; plants large; in troops upon dung ;
heaps. | . L
(k) Stem not rooting. 194. ¢. fimetarius Fr. e Fries, Epicr., p. 242.
(hh) Stem rooting. 195. 0. fimelarius var. macrorhizus i 5 o
(ce) Vil of ﬁi . . et : Ilustrations: Cooke, 111, Pl 658. R
ce eil of small granules or micaceus particles. P T . “ol. 1. 3, Fig. 3.
(d) Spores less than 10 mier. long. Murrill, Mycologia, Vol ‘1, Pl 3, Fig
(e) E;I(;a?)ntsonot. growinlg from ozonium; densely caespitose. Atkinson, Mushrooms, Fig. 31-38.
. O. micaceus Fr. . . TMgs. 269, 270.
(ee) Plants from ozonium or at least with radiating myecelium : Hard, MushIO'OIIIS, Tlgs ’ " No. 174
() at base of stem, single or caespitose. 204. (. radigns Fr. , Gillet, Champignons de France, No. ’
Spores 10-12 miecr. long. 209. 0. micacens var. conicus PKk. ; - A nalyt., No. 448.
(AA) Pileus thin, plicate; if subfleshy then less than 3 c¢m. broad when ! Patouillard, Tab. Analyt,,
expanded. 1 ded
(a) Veil present as superficial scales or granules. : ioh rlindrical, then more or less expanded,
(b) Ring present upon the stem. 205. C. bulbilosus Pat. PILEUS 7-10 cm. .hlgh; cyhn s to broad adpressed scales
(bb) Ring absent. ¢ at first even, the cuticle becoming torn into broa p niti 17
. . : i . s 3 1 1sh.
(czd)Plg)E:r;so‘i%rgiichtg; ;g‘znlsgn;vhlte floccose or mealy coat. ‘ pale ochraceous, becoming darker in ag.e, lntgrstl(clesthw i 'sk
. . ] nk-
(e) Spores 12-13 micr. long. 201. . semilanatus Pk. : GILLS up to 12 mm. broad, almost free, white, crowded, .en pt
e T L L | ih, at length Dlack. STEM 1015 cm. long, 1217 mm. thick, sub.
. . . . ; r
(e) Plants growing from black sclerotia in dung. 207. (. equal, slightly attenuated upwards, white, even, hOllOV\t’;l ml({)rell.o
i . . ip-
(ce) Not Og?gvfr?ggsflghl&sgérotia less bulbous, bulb solid, ring movable. SPORES almost black, ellip
(f)  Plants growing upon plant stems. 209. (. brassicae Pk. tical, 13-18 x 7-8 micr, ) ‘
: ; ; . , : mn, occa-
" TOdor St Spores B0t mien ong. 205, 0. nar g Tl very common T aufumn.
coticus Fr. sional in spring.
(gg) Little or no odor; spores 6-8 micr. long. 206. (. The Shaggy Mane is probably more generally used for food than
stercorarius. y P id-
. . ever, it is not consid
(cc) Pileus with a few micaceus particles or granules. any other Coprinus. By ma.ny pe()‘ple, however,
(a) Sé)oll‘)zst Ogglalt;iditrgtl?ﬁular or pentagonal, compressed. 210. ered equal in quality to Coprinus micaceus.
(dd) Spores elliptical. 211. 0. radiatus Fr. 2
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