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Abstract

Eight new speeies of As.ricu. fro~ California are
described. They are: Agaricus .equolae, seetion Agaricus
subsection Agarieus; A. vinaeeoviren •• aeetion Agarieus
subsection Bltorques; A. fUlcovelatus and ~. rubronanu.,
aaction Sanguinolent!; A. arorae, section Spitale.ule.; and
A. smith!!, A. summen.1., and A. perobacutus in the section
Arvense ••

Beginning with the publication of Agaricus californi­
~ Pk. in 1895, thirteen new Agaricus taxa based on
material from California have to date been published.
These include A. bulbosus KcClatchie, A. bivelatus Pk., A.
subnitens Pk., A. pattersonae Pk., A. hondensis Kurr., ~~
abramsii KurT., A. mcmurphyi Kurr., A. crocodilinus Kurr.,
~. albolutescens Zell., A. glabrus Zell., A. lilaceps
Zell., and ~. placomyces Pk. var. microsporus A. H. Smith.
A majority of these taxa are currently recogni~ed as
distinct. It is worth noting that of the thirteen only A.
bulbosus was proposed by a collector residing in the state.

It is becoming increasingly apparent that California
supports a great diversity of Agaricus species, including
many new ones which may have restricted distributions.
Forty-five species of Agaricus have been collected by the
author in the state since 1972. Fourteen of these are
undescribed, and of this group eight are described below.

1) Portion of a thesis submitted to San Francisco State
Univeraity in partial fulfillment of the requirementa for
the M.A. in Biology.

2) Prelent addrelS: Department of Biological Sciences,
Univerlity of California, Santi Barbara, California 93106.
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Agarieus apecies oeeur in •• ny habitat. in California.
Qne of the aoat significant of the •• 1. the "onterey
eypre •• (Cufre.,us ••eroe.rp' Hartw.) Crove habitat, !ro.
which aore than twenty-five 'peei •• of Agaricus have been
recorded. Other Dew and iDter •• tlol apeciel have co •• fro.
the axteoaiva redwood (Sequoia •••pervirena (D. 000) Eodl.)
for •• ta, and fro. the aixed evergr.en foreat co •• unity
(Pleudotav,a and Quercua).

Haterlal., method., and conventional
re"enta mentioned below are as follow.:

Formula. for the

KOH: a 31 aqueous solution
Anilioe: pure, (talh
KNO

J
: CODelntrated

l,4-Dioltrophenylhydra&lol: a •• turated ethanol Ie
lolutioD

0-1011410.: 0.05 & in 3.5 _I of ethanol, + 6.5 _I of
di.tilled H 0

alpha-Naphthol: 3.5 I in ).5 .i of ethanoi, + 6.5 .1
of di.tilled H

2
0

These realenta are applied to the pileua .ur£aee
unle.s otherwi.e noted. Aniline x HNO), or ~Seh.effer'.

~esetion,~ involves .tre.king .niline upon the pi leu•
• urf.ee, followed by ero •• -streaking HNO); the re.etion
oeeurs at or near the junetion of the eros ••

"iero.eopie fe.tur.s were generslly d.te~.ined frOM
dri.d •• teri.l .ount.d in KOH ()~); r.rely fre.h •• teri.l
w.s used. Spore .e.sure.ent d.t. vere obtsined •• deseribed
in K.rrig.n (1982). "e•• ur••ents and sh.pe. refer to
.por•• in profile viev. Sh.pe terminology .nd eriteri. sre
those of Bas (1969).

The plural term "veils" refers to the two distinetly
diff.~ent v.lar layers po ••••• ed by moat, if not .11,
speei •• of AI.rieua, The partial veil extenda from the
apex of the .tipe, .eroaa the hy.enophor.l eavity, to the
tr ••• l zone st the pileus •• rgin. The univer.sl veil
aurrounda the entire .poroe.rp pri.ordiu. and .pp.rently
.lso extends betveen the stipe .nd the p.rti.l veil of the
i ••ature, unexp.nded sporoe.rp. The annulu. is typie.lly
eo.posed of both l.yer •• See .lso Atkin.on (i9i4) and
Ro.agne.i (1911) on the veils of Agsrieus.

Color t.r•• enelo ••d in quotation .ark•• re from
Ridgwsy (1912). Spore eo lor refer. to ••por. deposit on
vhite p.per; thi. fe.tur. h.a not b.en found to vary
Ire.tly in Ag.rieus. Speei.ens eited b.lov .re depo.it.d
in the Ssn Fr.neiseo State Univer.ity HerbariUM (SFSU).

sp. nov. Fig, a.

Pileus 4-14 e. l.tua, .ubeylindrieu. yel eonyexu.
d•• uM l.t. eony,xul, l.x. intert'xtu. vel squs.osua. albu.;
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contextull albus, illlilutablilli odor IIIft!s; stipes 8-30 e.
longus, 1.8-3.0 <:'11I cr.s.ul, plerulllque aequalill, Ii! farcto
CliVUS; vela alba, lnterdulII ex parte flavl!!lIceDs; 'porae
(6.4-) 7.1-7.9 (-9.0-10.1) x (4.1-) S.O-S03 (-6.4) pll;
basidia 30-40 x 7-13 JlIIII, tetraspora; cheiLoeYlItidia nulla.
Holotypus: R. V. Kerrigan 824, Mendocino Woodlands Call1p,
Mendoeino Co. I Cellfornia. 20 November 1977. srsu.

PILEUS 4-14 <:'11I broad, convex to cylindrical. becoming
very broadly eonvex, sometimes lIollewhat, truncate; surface
dry, fibrillose, the fihrils loosely interwoven, not
tightly _ppressed. typically fOrllling squlIlllae (ca. 2-5 x 1-3
1lI(1) with erect tips, colored white to light buff;
baekground indistinguishable; context white, unehanging,
sellli-fir ... , to 2.5 ell thiek, odor and taate .. ild.

LAHELLAE free, elose, to 1.5 elll broad, pink to dull
pink, "Fawn Color," beeollling dark blaekiah brown, lIlargin
eoneoloroua.

STIPE 8-30 em long x 1.8-3.0 em broad, equal or rarely
ventrieose; interior white, unehanging, .tuffed-hollow, the
eavity .ometimes quite large; .urfaee glabrous above,
seurfy below, white, Dot ehanging illllllediately, but
brownish, "Warm Sepia" stain. aOllletillle. developing long
after handling; base deeply rooted in dense, silty soil.

VEILS white, .ollletillle. in part beeoming about "Prilllu­
line Yellow" in age, forllling a seant to eopiou., friable,
pendant or intermediate, supra .. edian annulus, or a aeries
of annular bands, and/or a fringe of eoar.e, fibrillose
squalllule., often united at their tips, on the pi1eua
margin, as well as various, often extensive relllnants on the
lower stipe.

SPORES (6.4-) 7.1-7.9 (-9.0-10.1) x (4.1-) 5.0-5.3 (­
6.4) p ... , dark brown, ellipaoid, hilar appendix rather
prominent, gerlll pore not evident. BASIDIA 30-40 x 7-13 pm,
elavate to ey1indro-e1avate, tetraaporie; steriglllata 3-4 pm
long. CHEILOCYSTIDIA absent or basidiole-1ike.
PILEIPELLIS of parallel or sub-parallel to interwoven,
hyaline, smooth, thin-walled hyphae, eells (4.5-) 7.5-30 x
33-110 pill, eylindrieal, or eonstrieted at septae, or rarely
ellipsoid.

CHEMICAL REACTIONS: KOH negative; aniline x HNO
negative; o-tolidine blue on basal stipe eon text, ad3aeent
velar material, and pileus surfaee, elsewhere unehanging;
alpha-naphthol pink on annulu., pi1eua aurfaee, elsewhere
essentially unehanging.

Solitary, gregariou., or eaespito.e (up to 50 per
faseie1e) in periodieally-silted bottomland. in redwood
forest.. Known only frolll Hendoeino County (possibly
obaerved in Harin County), California. Oet. - Dee.
U.ua11y rare but oeeasionally allllost Common.
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Haterlal studied: CALIFORNIA. Hendoeino Co.: R. W.
Ket't'ican 623, 744, 795-797, 809-813, 820-823, 824
(hololyp.), 825-821, 1083; K. Willi ••• 239K11.

Observational The unchanging color o[ the context,
ch•• lcal reaction., and the ab.ence of ehel10cystidia place
! .•equolas in section A,aricus subsection A&aricUI sensu
Heine.aon (1978). The unusual yellow tint. that develop on
the veil, as well .a the typically larg" size, dtatioguiah
the .peclel. Of the Europ.an spect •• , A. chionoder.ua
Pilat .pp.ars to .ost clolely res.able ~. aequola., but ha.
larcer .por... Locally. in its habitat, A. sequoia. viII
probably Dol be confu.ed with other .peci•• , except perhaps
w.ith very pallid .peci.ena of A. hondenail, whieh hIve a
phenolie odor and turn yellow with KOH. At thil point A.
I.quoiae appearll to be reatricted to thoae portiona ol the
eoaatal redwood foreat whieh are periodieally inundated
with turbid water from adjaeent river.. In the last 10
years it ha. been relatively abundant during only one
.ea.on.

• p. nov. Ftl. b •

Pileua 6-12 c. iatus, eonvexua, .argine valde
involutu., de.um .ubplanu. vel depre •• u., laxe intertextu.
vel subaqua.uioaus, albu. vel vinaeeou., interdum ex p.rte
vire.een.; eontextu. albu., i ••ut.bili. vel juxta cuticul.m
vinaceua, interdum vire.cen.; odor mueido-.alinua,
inlratua; .tipea 1.5-6 cm longua, 2-4 em craa.ua,
.ubaequalia, aolidu., vela alba de mum vinaeeo-auffuaa,
peronata, .aepe cupulata; .porae (5.3-) 6.2-6.7 (-7.9) x
(4.1-) 4.6-5.0 (-5.6) ~.; ba.idia 25-36 x 7.5-9 pm,
tetraapora, cheilocyatidia 17-39 x 6-10.5 ~m, undulata vel
irr8lularia. Holotypu.: R. W. Kerrilan 730, Calm., San
K.teo Co., C.lilornia. 7 October 1977. SFSU.

PILEUS 6-12 Clll broad, broadly convex, ,ollletime.
depre •• ed eentrally, with .trongly inrolled .argin, finally
al.oat plane I aurface dry, with loo.ely interwoven,
appreaaed to .lilhtly repent fibril., tow. rd. the .arlin
often with .e.i-erect, pointed .qua.ule., eolored white to
lilht brown, "Cha.oi.,h in age u.ually developinl vinaeeou.
tint., e.pecially toward the .arlin, occa.ionally Ireeni.h
tint. al.o developinl, e.peeially near the di.c; context
white, unchanginl after expo.ure except .lter .everal hour.
a narrow band below .urfaee beco.ing vinaceou., al.o
oceaaionally ••econd band eolored "Tea Green" to
"Celandine Green" developing directly below .urlaee. firm,
to 2.5 cm thick, odor .tronl, unplea.ant, mu.ty/briny.

LAMELLA! free, clo.e, 3-8 •• broad. p.llid sal.on
color. or .ore browniah, beco.inl dark blacki.h brown,
.arlin pallid or ob.eurely '0.

STIPE 1.5-6 c. long x 2-4 c. above, 2-3 e. below,
equal, clavate to napiform, or cuneilor.; interior white,
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~p8
tlBo

n,•. a·d. "oidia, buldlo.po.... nd cbHLo<1nUh of .. ,o<lc.o .p,_
o. •. "9.ol .. , hulln 1'~ (chllu,otldlo lockl1.C). b. ~•• t ....ovl<­
no, Xu. I,.. no. c.'. hHOUla'U 1:0<.1 .... 7'., d .•. u .. on.....
ie'TTI,u no.. .ll. 900';"

unchanging, solid; surface
veils), white, unchanging;

glabrous where exposed (above
bate firmly rooted in substrate.

VEILS peronate,
saccate or sppressed
,triate, upper lilllb,
tints above, loosely

continuous from base, forming a
volva, with or without flaring,
colored white, developing vin.ceous
interwoven, appearing co.ctate.

SPORES (5.3-) 6.2-6.7 (-7.9) x (4.1-) 4.6-5.0 (-5.6)
pill, dark brown, ellipsoid, hit.r appendix prolllinent, germ
pore not evident. BASIDIA 25-36 x 7.5-9 ~1Il. clavate to
cylindro-elavate, frequently predominantly trisporic,
otherwise predominantly tetrasporie; sterigmata 2-4 ~m

long. CHEILOCYSTIDIA 11-39 x 6-10.5 ~m, eylindro-elavate,
usually eontorted, lining the lamellar lIargin. PILEIPELLIS
of selli~parallel to interwoven, smooth, thin-walled,
hyaline hyphae, cells (3.5-) 6-9 (-12) x 30-80 (-190) pll,
eonvoluted-eylindrieal, often sharply eurved.

CHEHICAL REACTIONS: KOH negative; aniline x HN0
3negative; o-tolldine blue on surfaces and veils, sometime.
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blue on contexl near surface at pileua •• rein, .1so on
b••• l 2-3 •• of stipe context; otharvis. uDchanclo&i alpha­
naphthol brlcht .aceota on plleua cuticle and veill,
othervis. uuchaocln&.

Crec.rloua, alvays in rinca in litter or loll under
Cuere •• ua ••croearpa. Known only froa the San Francilco
Peninsula. Oct. - Har. Uneommon.

Haterlel studied: CALIFORNIA. San Franciaco Co.: R.
W. KarTlsen 660, 664, 912, 913, 925, 926, 928, 929, 1005,
1009,1196. San Hateo Co.: R. W. Kerrlsen 667,705, 706,
730 (holotype). 895, 896, 995, 997, 998, 1010, 1040.

Obaervatiooa: The solid atipe, peronate vella, and
stroDcly tOTolled pileua •• rein place A. vlnaceovlren. in
.actlon As_rleua .ubl.ctlon 81torqu •• Heine.. The ~.nner

1n wh1~h the v1n.~eou. tint••ppe.r i. di.tinctive, vhile
the ereeni.h tonel, .lthoueh onty occ•• ion.tty prelent, are
to my knowledee unique .mong known Ipecie. of Agaricu ••
The gener.l h.bit, contorted cheilocy.tidia, .nd odor of
brine are allo Ihared by ~. bernardii Quel. ~ Cooke &
Quel.; however that Ipe~iel is Itrongly rufe.cent, and ite
odor il neither Gusty nor particul.rly unpleasant. The
odor of A. vin.ceovirenl i. obje~tionable enough to provoke
reque.t.-for re.ov.l of the .pecimen. from a room.
AI.ri~uI bitorquil (Quel.) Sa~c. al.o h.1 •• imil.r habit,
however the pileul i. ulually glabrou., the odor il mild or
pl ••••nt ••ad the cheilo~y.tidia are not contorted. In
additioa to thele diltinctionl, all three of the 'pe~iel

mentioned .bove h.ve .ublt.ntielly different Ipore lisel.

Fig. c.

Pileus 5-9 ~. latul, conico·~onvexus deaum .ubplanul,
'ppre,o-lqUlmulo.u. vel fibrillolo-areolltu., ~inn••oaeUI
vel oblcure ~innlaomeUI, lub fibril IiI pellide violeceo­
Cri.eu.; ~oatextu. ex .lbo rufe.cenl; odor aiti., '1IIvil;
Itipel 6-12 em 10ngUI. 0.8-1.5 ~m crlllul, deor.ua 1-2 em
~r"lu, ••ub .equ.lil, e f.r~to ~.vu.; vel. pendentil •
• tbid. demum fUlc,; Ipor.e (5.6-6.4-) 7.2-7.8 (-9.0) x
(4.9-) 5.7-6.2 (-7.1) pm; b•• idi. 27.30 x 9-10 pm,
tetr'lpor.; cheilo~Yltidi. 21-47 x 7.5-12 pm, ~ylindric.,

cl.vata vel lub.ph.eropedUD~ulat.. Holotypu.: R. W.
Kerric.n 791, Sunlet Avenue, S.n rranci.~o Co., C.liforni •.
8 Noveaber 1977. srsu.

PILEUS 5-9 CM broad, heailpheri~al, or ~o.prelled,

be~oming ~onico-convex, fin.lly alaOlt pllne; .urf.ce dry,
.pprelled-fibrillo.e becoming squ.aulOle, or fibritto.e­
.reotate. or Icurfy, .t firlt colored aedium brown, about
"Avellaaeoul." l.ter "Buffy Brown," "Bu~kthorn Brown,"
"Cinn.moa-Brown." or darker .fter h.ndline or with .ge;
ba~keround ~olored vhitilh or more often "Pele HOUle Cray"
or "rren~b Cr.y," produ~ing .n over.ll lubtle violet-grey
~•• t; ~OQtext white, .lowly .nd we.kly to Moder.tely
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rute-scent. to 1 c. thick, odor ~fter exposure becoming
fruity/spiey.

LAHELLAE free, clole, to 7 ~m broad. greyish-pink
beeoming dark blackish brown.

STIPE 6-12 Clll long x 8-15 Blill above, 1-2 (-2. 5) em at
broadest part, equal or rarely enlafged below or aLightly
ventricose; interior white, moderately ruleseeDt throughout
ita length, especially in transverse aectioD; aurface
.mooth above, faintly fibrillo.e with velar fragmentl
below, white, moderately .trongly reddening when incised;
baae (1-1.5 em) covered with s011.

VEILS forllling a thin, pendant, apical to subapical,
colored annulus dehi.cing from pi leu. margin when pileus is
approximately half-expanded, then collapling; partial veiL
white. soon beCOllling "Drab," finally dark brown. "Carob
Brown" to "Ben~o Brown." especially below; universal veil
prilllarily forllling a thicker. whitish to "Cinnalllon-Brown"
dentate fringe on pileus lIIargin, also sOllletilllea leaving a
ring of warts under the partial veil near the .nnul.r
1II.rgin, or leaving very thin. darkening p.tches beneath
entire partial veil. also forming slllall w.rts or. r.rely, •
sc.le-like ring on lower stipe.

SPORES {5.6-6.4-} 7.2-7.8 (-9.0) x {4.9~} 5.7-6.2 {­
7.1} pili, d.rk brown. bro.dly ellipsoid to ellipsoid, hil.r
.ppendix conspicuous, gerlll pore not evident. BASIDIA 27-30
x 9-10 pili, cl.v.te to ventricoae. tetr'SporiCi sterigm.ta
3-5 pili long. CH'£1LOCYSTIDIA 21-47 x 7.5-12 pili, bro.dly
cylindric.l, cl.v.te, or slightly sph.eropedunculate, in
clu.ter •• with b•• idia pre.ent on 1.lIIell.r lII.rgin.
PILEIPELLIS of p.r.llel or sub-par.llel to sellli-interwoven,
smooth. thin-w.lled hyph.e ••ppe.ring very pale reddi.h
brown under all .t 1000x, cells (2-) 4.5-9 x 30-105 }Jill,

contorted.

CHEMICAL REACTIONS: KOH neg.tive; .niline x HN0
3

Degativ.; o-tolidine blue on surf.ce of stipe base, pileus
cuticle, el.ewhere violet; .lpha-n.phthol purple on surf.ce
of .tipe b•••• pileu. cuticle, elsewhere orange to pinkish­
or.nge except unch.nging on b.s.l context of stipe.

Greg.rious, sOllie times .bund.ntly so. to cae.pitose.
sometillles in .rcs, usu.lly deeply rooted in b.re,
compacted. often coarae-textured .oila, generally under
varioua planted conifers {Cupre •• u., ~, Cedrus, Pinu.}.
Known frolll centr.l coast.l C.lifornia. Sept. - J.n.
Rather cOllllllon.

Hatllri.l atudied: CALIFORNIA. Harin Co.: R. W.
Kerrigan 951. San Fr.nci.co Co.: R. W. Kerrigan 683, 695,
790, 791 (holotype), 849. S.n Hateo Co.: R. W. Kerrig.n
701, 779, 945, 996, 1006. SaDta Cruz Co.: R. W. Kerrigan
934, 1013, 1014. Honterey Co.: R. W. Kerrigan 976, 1031.
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Ob.ecvltlons: Ag.rieu. (v.covel.tus 1. 11~11.r to A.
pIller.ona, in .any re'pectli for eX'.ple the veil. of bOlh
.peeie. beeoae brown in 'ai, however this t. Much Ie ••
pronounced In ~. plller.on.e. Of the tvo, A. (uleovalatu.
hI' • I •• ller, More slender It,ture, .nd • aore conic
plleu. when young_ The violet-crey Cllt of the plleu.
backaTound 1. lubtle but with experience can be u.ed to
reco&nl~e the au.hroo. in the field. Aglricus~ Ptl{t
'ppe.r. to be It.ll.r but ha. IODCIr, narrower Ipore.;
unfortunately Pillt publl.hed no lofor•• tlon on the veil.
of that ,plcle •.

• p. nov. Fie. d •

Plleu. 2-3 C~ latu., conlco-convexus de.ua IUbpl.nuI,
.ppre•• o-fibriliolus vel .ppre'lo-aqua.uloau., cion.aoaeu.,
.ub librillil plllidul; contextul t!!x albo rufelct!!ns; odor
Illitis; stipes 3.5 cm longus, 3-6 IIIIll crassus, bali 8 111111
CralSUI, aequalis vt!!l lubbulbolus, e farcto CIVUS; Iporle
(3.8-4.1-) 4.8-5.0 (-6.0-6.8) x (3.0-) 3.6-3.7 (-4.1-4.5)
"Ill; balidia 15-22 x 6-7 .. m, tt!!tralpora; cht!!ilocYltidil 10­
16 x 5-6 ~III, cylindrico-clavatl. Holotypus: R. W. Kt!!rrigan
1204, Colml, SIn Hateo Co., CIlifornia. 7 December 1981.
SFSU.

PILEUS 2-3 cm brold, ahapt!! when young unknown, latt!!r
convex-truncate, finally apprOXimately plant!!; lurface dry,
apprellad-fibrillose beco.ing appreased-Iquaillulolt!!,
squaillulal I.all (ca. 2-3 •• ), pointed, colored .ediu.
browo, "Wood Brovn," or darker ill Igel background plilid,
quickly beco.illg red vhen bruised, especially 011 .Irgin;
context vhite, quickly strongly reddening when exposed, to
4 •• thick, odor indiltinct.

LAMELLAE free, clole, to 4 •• broad, piokllh, bruising
rose color, beco.ing brownish, tht!!n blackilh brovn, .argln
plllid.

STIPE 3.5 cm loog x 3-6 •• broad above, to 8 •• broad
at bale, equal or slightly bulbous; interior white, quickly
moderately to atrongly rufescent when sectioned, especislly
above, sOlllewhat yellowish nelr baIt!!, lUltrous, sOlllevhlt
fibrous, Ituffed-hollow; surface finely striate Ibove,
fibrillole below, becoming ~onate in lover half, white,
rufescent where incised, becoming brovnilh after handling
or with age; base shallowly rooted in litter.

VEILS forming I thin (ca. 1 111m), IClnt, pendant,
auprallledian, white annulul with "Wood Brown" margin, upper
lurface finely atriate, lower lurface slightly Icurfy, lome
velar reillnantl allo present II occalional dentate flapa on
pileua .argin, and as fibrils on atipe.

SPORES (3.8-4.1-) 4.8-5.0 (-6.0-6.8) x (LO-) 3.6-3.7
(-4.1-4.5) .... dark brown, broadly elliploid to elliploid,
hilar appendix pro.inellt, ger. pore not evident. BASIDIA
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13-22 x 6-7 pm, typically ventrieose, tetrasporie;
sterigmata 2-3 ~m long. CHEILOCYSTIDIA 10-16 x 5-6 ~m,

cylindro-elavate, acettered, with basidia also present on
lamellar margin. PILEIPELLIS of interwoven to lub­
parallel, convoluted, branching, smooth, thin-walled
hyphae, appearing light reddish-brown under oil at lOOOx,
cells 3-4.5 (~8) x 30-75 pm, contorted-cylindricat.

CHEMICAL REACTIONS: KOH negative.

Scattered in litter of Cupreaaus macroe.rpa. Known
only from San Hateo County, California. Dec. Rare.

Haterial studied: CALIFORNIA.
Kerrigan 1204 (holotype).

San Kateo Co.: It. II.

Observations: The moat striking feature of A.
rubronanua Is tta diminutive size. It might at first be
mistaken for the ~ore com~on A. semotus Fr., or a similar
species, until the rufescence-of the context is noted.
Agaricus placomyces var. microsporus is another amall,
rufescent, very rare species which has a blackish, rather
than a brown, pileus. Other small-spored species in
section Sanguinolenti (Schaeff. & Mdll.) Sing. are
considerably larger. The 1Il0st similar of these, A.
silvaticus Schaeff. ex Secr. sensu MJlfll. (which inciden­
tally has not been found in California), has a pileus which
is 5-10 cm broad, and much larger cheilocystidia.

Agaricua arorae sp. nov. Fig. e.

Pileus 3-10 Cm latus, convexus demum sUbplanus,
undulatus, fibrilloso-squamulosus, fuscus vel olivaceua,
sub fibrillis pallidus; eontextua ex albo rufescens; odor
mitis, suavis; ,tipes 5-11 cm longus, 0.7-1.2 Clll crassus,
deorsulll 1.5-3 em crassus, bulbosus, reliquias velorum
praeben" e farcto cavus; vela alba, pendentia; sporae
(4.1-) 4.5-4.7 (-5.6) x 0.0-) 3.3-3.4 (-3.6) pill; basidia
20-24 x 6 ~lII, tetraspora; cheilocYltidia 14-25 x 6-13.5 pm,
clavata, late clavata vel pyriforllla. Holotypus: R. \L
Kerrigan 1199, Capitola Extension, Santa Cruz Co.,
California. 25 November 1981. SFSU.

PILEUS 3-10 Clll broad, convex, becoming broadly convex
to hemispheric,l, finally pl,ne, undulating; surface dry,
fibrillose, later with small (ca. 2-4 x 1-2 11I11I) appressed
fascicles of fibrils (scarcely squ,mules) with tips which
lIlay recurve in age, colored lIlediulll dark brown, "Sayal
Brown" to "Tawny-Olive;" background color whitish, becoming
sordid; context white, reddening (variably 10) when cut,
semi-firm, 4-7 mill thick, odor fruity/spicy upon exposure,
almond-like with KOH.

LAKELLAE free, close, to 5 IIlIll broad, when young dull
pinkish, bruising more rosy color, later dull blackish
brown, margin concolorou •.
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STIPE 5-11 e. long x 7-12 (-17) .... above, lS-JO 11111 at
b.,., slender. bulbous; interior white, lIoderltely to ae.l­
stroucly rut.scent upon exposure, .oll.what IUltrou.,
stuffed-hollow; IUTfaee white, coloring a. the Intlrior
when brutsed, finely .triate and lv_troul above where not
covered by extenllve, thin velar zooel which re•• in white
•• surflee darkenl, aiabroul below, with 0-3 thieker, white
(occa.ionally brown-tipped) Ie. Ie-like ringl; b••• rather
deeply rooted In lub.trate.

VEILS foradnl I thin, pendant, luprliledian. white
annulus with blunt, entire •• rlin, partial vetl and
univer •• t veil indistinguishable, also leaving rellnants on
stipe al de.cribed above.

SPORES (4.1-) 4 . .5-4.7 (-5.6) x (3.0-) 3.3-3.4 (-.3.8)
~a, dark brovn, elliploid, hilar appendix not proainent,
germ pore not evident. BASIDIA 20-24 x 6 ~a, elavate,
tetra.porie; .terilaata 2·.3 ~a loog. CHEILOCYSTIDIA 14-2~

x 6-13.S ",a, balidiole-like or aore broadly elav.te, to
pyrifor., uoeo••oo to eoa.on .nd .lao.t eontinuou., with
.e.ttered ba.idi. on la.ellar .arein. PILEIPELLIS
pri.arily of interwoven, aueh-br.nehing, laooth, thin-
val led hyphae, appearing very light brovn under oil at
1000x, eella 6-9 (-14) x 18-48 ~" eylindrieal or .lightly
eoo.trieted at the leptae.

CHEKICAL REACTIONS: KOH yellow; aniline x HN0
3

orange­
red within one .inute.

Greg.riou. and eaelpito.e in deep litter of Quereus,
lo~eti.el in eonjunetion with other treea lueh .a
P.eudot.ugl. Knovn only fro. Santa Cruz County, California.
Nov. Rare.

"aterial atudied: CALIFORNIA.
Kerrigan 1180, 1199 (holotype).

Santa Cruz Co.: R. II.

Oblervationl: The brovn eolor of the pileul, slender
Itature, and rufeleent eon text Ire eo ••on to .any Ipeeiel
of A,arieuI, .ueh al~. fUleofibrillolul (K,ll.) ~ll.

A. arorae differs in living po.itive reaetion. vith the KOH
and aniline :It HN0.3 teltl. The pall velar pltehe. on the
darkening lurfaee of the upper .tipe are alao di.tinetive.
It is plaeed in seetion Spi'lieaule. (Heine •. ) Kerrigan
beeau.e of the eombinltion of ehe.iell reaetion. and
rufe.eenee of the eontext. A. arorae i. na.ed for D.
Arora, vho first brought IpeciMens of this and other
intere.ting Ipeeiel to me.

Aglrieu. I.ithii .p. nov. Fig. f.

PileUI 8-1.3 e. latul, angulte eonvexul deio
he.ilphlerieus de.u. planu., appres.o-ftbrillo.u. vel
'qua.ulolul, oehraeeo-aurantiaeus; eontextul albus,
iaautabilis; odor a'ygdalinuI; Itipel 7-IS e. 10nlUI, 1-1.~
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••4 ~b.llocl •• ldl. of A,o.l •••• ,p.
I. ~...Ubi\, Tbl ... u3H. ,.~•

~. p.ub.u .... lu,I."" 64). All.

cm crassus, deoraum 2-4 cm crassus, hulboaus vel abrupte
butboaus, e farcto cavu., aibul demum lutescens; vela alba,
pendent!,; sporse (6.4-) 7.4-8.3 (-9.8) x (4.5-) 5.0-5.6 (­
6.4) )1111; basidia 18-24 x 9-10.5 )1m, tetr •• pora; chel1ocys­
tid1. 9-22.5 x 7.5-13.5 ,um, clavat., ovoidea, vel globos •.
Holotypul: H. D. Thiers 21494, Patrick's Point State Park,
Humboldt Co., CalHornia. 12 Novtllllber 1967. SFSU.

PILEUS 8-13 cm broad, narrowly convex becoming broadly
convex, finally plant; surface dry, appressed-flbrillose
beco~ing ~iDutely appressed-squs~ulose, the squ.~ules ca.
2-3 ~m long x 1-2 ~~ broad, pointed, ~olored orangiah, near
"Tawny," background pallid, generally becoming yellowiah­
orange; context white, unchanging, to 1.5 cm thick, odor
allllond-like.

LAMELLAE free, close, to 1 cm broad, dull pinkish
becoming greyish, finally dark blackish brown, margin
pallid.
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STIPE 7-15 em long x 1-1.5 ca above, 2-4 C~ at b.i.,
bulbou. or More often abruptly bulbouai tnterior white, or
yellowl.h oe.r b.I., unchanging •• tufted-hollow, to hollow
in 'Ie; .urf.ce gl.brau••bove, covered below when young
with. contlouou. l.yer of vel.r fibrila, white, becoMing
yellow; b.a. shallowly root.d to subltrate, with •• ny
yellowish ayealiat strand•.

VEILS foraing ao '.ple, pendant (or pendant-upturned),
subapical to lupr•• edian, white annulus; partial veil
entire, ••ooth above, 1-2 •• thick; univer •• l veil
typically fi'luriog radially near •• rgin to fora a "cog­
wheel" with obtus. points that •• y beeOM' tavny, alIa
leaviol deciduous fibril. over entire lover stipe.

SPORES (6.4-) 7.4-8.3 (-9.8) x (4.5-) 5.0-5.6 (-6.4)
~m, dark brown, ellipsoid, hilar appendix rather prominent,
germ pore not evident. BASIDIA 18-24 x 9-10.5 pe, mostly
clavate, tetrasporic; sterig.ata 2-4 pm long. CHEILOCYS­
TIDIA 9-22.5 x 7.5-13.5 p., basidiole-like or globose to
ovoid or irresular, in scattered clusters, basidia also
present on la.ellar ..argin. PILEIPELLIS of sub-parallel to
interwoven, amooth, thin-walled hyphae, appearing hyaline
under oil at IOOOx, cells 4-9 x 27-100 (-175) p.,
cylindrical or constricted at septae, some with lweI lings
to 17 UIII broad.

CHEHICAL REACTIONS: KOH yellow; aniline x HNO quickly
orange to Icarlet; 2,4-dinitrophenylhydrazine oranie within
10 lec; o-tolidine quickly blue everywhere.

Solitary to gregarioua under mixed conifer.. Known
froe Hendocino County, California north along the coaat
into Orecon. Oct. - Nov. (-Jan.). Common in Humboldt
County.

Haterial studied: CALIFORNIA. Del Norte Co.: H. D.
Thiera 21342; D. Showerl 20 Oct. 1972. Humboldt Co.: R. W.
Kerrigan 748-751, 762, 763, 767, 772, 1118; H. D. Thier.
21342, 21372, 21494 (holotype), 24356, 24403, 30316, 40373,
41682, 43837. Hendocino Co.: R. W. Kerrigan 582, 815; H.
D. Thier. 40475, 43801.

Oblervations: Except for the oranlish pigment in the
pileipellia, A••mithii might be .istaken in the field for
the abruptly-bulbous form of A. ailvicola (Vitt.) Pl<.. The
much larger .pores of A. leithii allo permit leparation of
the above two apecies.-

Thil apecie. i' named for Dr. A. H. Smith, who firlt
(1940) called attention to the existence of thil mushroom
under the na.e~. perraru. Schulz., a European funsus.
Ho.t modern European author. treet~. perrarul as a synonym
of. or a color variant of, ~. augu.tu. Fr. Smith, however,
Ihowed that hi' material waa clearly different from A.
auguatu., therefore a new name i. necessary for thil­
apparently endemic specie ••
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Fig. g.

Pileus 15-20 em latu., hemisphaerieul demum lubplanul,
undulatus, appre'lo-fibrlllosul; fibrillae oehraceae;
eontextus albuI, Immutsbil1s, odor amygdalinus, stipe. 11­
18 em 10nguI, 3 em erasBu" deorsum 4.5-5 em cra.IUS.
clav.tu_, e fareto cavul, Albus deln luteseens; vela alba,
pendenti.; sparse (5.6-6.0-) 6.7-7.2 (-8.3-9.0) x (3.4-4.1
-) 4.4-4.6 (-5.3) pm; basidia 19-24 x 7-8 ~m. tetr.spora;
ehellocyatidia 12-18 x 5.5-11 pm, ellipsoidea vel cylin­
dric.. Holotypua: R. W. Kerrigan 661, Castle Roek State
Park, Santa Clara Co., California. 6 Harch 1977. SFSU.

PILEUS 15-20 em broad, hemispherical becoming broadly
convex or somewhat truncate, finally semi-plane,
undulating, margin often aplitting; ~urface dry, appre"ed­
fibrillose, the fibrils ca. 10 ~m long, colored yellowi,h
becoming ochraceou" near "Ochraceou,-Tawny;" background
color whiti,n; context white, unchanging, firm, to 2 cm
thick, odor almond-like.

LAHELLAE free, clo~e, to 1.5 cm broad, pallid,
sometime, becoming slightly pinki.h, finally dark blacki~h

brown.

STIPE 11-18 cm long x 3 cm above. 4.5-5 cm below,
clavate or occa,ionally bulbous; interior white, or
yellowi,h near ba,e, unchanging, ,lightly lu.trou.,
narrowly 'tuffed-hollow; ,urface glabrou~, or with ,cant,
ob,cure fibril~ below, white becoming buffy-yellowish; base
rather deeply rooted in sub,trate.

VEILS forming a white, subapical to supramedian,
pendant annulus, dehiscing from pileu~ margin late during
expansion, then collapsing; upper surface (partial veil)
rugo.e; lower surface (univer,al veil) breaking up via
radial fissures into broad, somewhat obscure, rough­
,urfaced patche~, al.o sometimes leaving ,cant floccule. on
surface of lower ,tipe.

SPORES (5.6-6.0-) 6.7-7.2 (-8.3-9.0) x (3.4-4.1-) 4.4­
4.6 (-5.3) ~m, dark brown, ellip,oid, hilar appendix not
prominent, germ pore not evident. BASIDIA 19-24 x 7-8 ~m,

clavate, tetrasporic; sterigmata 2-4 ~m long. CHEILOCYS­
TIDIA 12-18 x 5.5-11 ~m, ellipsoid, cylindrical, or
irregular, occurring in clusters, narrow hyphae oriented
parallel to lamellar margin also present. PILEIPELLIS of
parallel, smooth, thin-walled, hyaline hyphae, cells 2.5-6
(-10.5) x 65-180 pm, cylindrical.

CHEHICAL REACTIONS: KOH yellow; aniline x HN0 3 quickly
scarlet.

Solitary or in pairs, in litter of Pseudotsuga (with
Quercus present or not) and apparently also under Sequoia,
on 'lope' or summits of the Coast Range in the San
Francisco Bay region. (Oec.-) Jan. - Har. Rare.



432

Haterial studied: CALIFORNIA. Harin Co.: R.
Kerrigan 1210. Alameda Co.: R. V. Kerrigan 971.
Chra Co.: R. V. Kerrigan 661 (holotype), 662.

w.
Santa

Observations: The large size, ochraceus, fibrillose
pileus and spore size distinguish A. summensis. It might
be mistaken in the field for a very robust specimen of A.
silvicola which had discolored in agej however the tawny
color of the pileus fibrils in A. summensis appears to be
due to the presence of a true pigment in the hyphae of the
pileipellis. The fibrils can, however, be indistinct, and
the pigment may be slow to develop. The spores of A.
summensis are longer than those of A. silvicola and-other
similar species. The European A. fissuratus (H*ll.)
HJIIIL hss a very similar aspect"';'" but has larger spores, a
pastoral, maritime habitat, and apparently can discolor but
lacks pigmentation in the pileus.

Agaricus perobscurus sp. nov. Fig. h.

Pileus 8-17 cm latus, hemisphaericus vel subtruncatus
demum planus, appresso-fibrillosus vel squamulosus,
perobscure fuscus, sub fibrillis albidus vel subaurantiuSj
contextus slbus, imDlutabilisj odor alllygdalinus: stipes 8-13
cm longus, 1.4-2.5 cm crassus, deorsum 2.5-3.5 cm crassus,
bulbosus, e farcto cavus; vela pendentia, alba, tenuiaj
sporae (5.3-) 6.4-7.4 (-9.0) x (3.8-4.1-) 4.3-4.7 (-6.0)
IUIj basidia 17-30 x 7.5-9 pm, tetraspora: cheilocystidia 9­
20 x 7-15 pm, clavata, oblonga, vel subglobosa, interdum
catenulata. Holotypus: H. O. Thiers 19004, Sunset Avenue,
San Francisco Co., California. 24 April 1967. SFSU.

PILEUS 8-17 cm broad, at first hemispherical to
convex, later often somewhst truncate with a broad disc,
finally plane; surfsce of sppressed fibrils which in age
form small (ca. 3-5 mm long x 1-3 mm broad), pointed to
slightly areolate, appressed-fibrillose squamules colored
dark brown, "Olive-Brown" to "Clove Brown" or "Fuscous," or
in age about "Sayal Brown;" background color usually
predominating after expansion, at (irst whitish to "Pale
Vinaceous-Fawn," in age becoming somewhat "Light
Ochraceous-Salmon" to "Cinnamon-Buff," then surface often
appearing somewhat polished: context white, unchanging, 1-2
cm thick, odor faintly to moderatly of almonds.

LAMELLAE free, close, to 1 cm broad, at first pallid,
then "Pinkish Buff" or "Fawn Color," later dark blackish
brown, margin pallid.

STIPE 8-13 cm long x 1.4-2.5 cm broad above, 2.5-3.5
cm at the bulbous base; interior white, unchanging or
becoming somewhat yellow below, slightly lustrous, stuffed­
hollow; surface glabrous above, with thin appressed­
fibrilloae velar zones below, white, in age often appearing
amooth, polished: base shallowly rooted in well-decomposed
leaf/needle litter.
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Vf:ILS forain, I thin, entire, pendant, .vb_pical to
.upT•• edian, white anDulus eo.poled •• inty of partial veil,
upper .urrace nearly ••ooth; unlveraat veil present as thin
•• 'CI1nal patches colored aedlua brovn, "Avail_neou." to
dark brovn, "Fulco"a" on the ainutaly fibrau. to rlaose­
floccoa. whitish or later orangl.h undersurface of annulu.,
alIa leavin8 white to &'feyish, "Clay Color" velar :tooes on
lover stipe.

SPORES (5.3-) 6.4-7.4 (-9.0) x (3.8-4.1-) 4.3-4.7 (­
6.0) ~ •• dark brown, ellipsoid to elongate, hilar appendix
not prolllinent, germ pore not evident. BASIDIA 17-30 x 7.5­
9 p., clavate or cylindroclavate, tatr •• porle; .terigmata
3-6 pill long. CHEILOCYSTIDIA 9-20 x 7-15 pill, b•• idiole­
like or oblong to eubglobose, rerely eatenulate, in scat­
tered elusters, la~ellar ~argin alao eo~posed of baaidia
and narrow hyphae oriented parallel to ~argin. PILEIPELLIS
of parallel or lub-parallel to interwoven, allooth, thin­
walled hyphae, appearing light brown under oil at 1000x,
eella 6.5-9 (-12) p. x J5-80 (or ~ora in aga) ~~,

cylindrieal or conatrieted at the aaptae.

CHEMICAL REACTIONS: KOH yellow; aniline x HNO
J

alowly
or quickly oranee to aearlet; 2,4-dinitrophenylhydrazine
orange-red in 10 aee; o-tolidine quiekly blue everywhere,
becoaing reddish-blaek on context.

Solitary to gregarious in litter/soil under varioua
(usually planted) trees, fairly eoa~on under Cupresaus
~acrocarpa, occasional under Pinus, Quercus, Euealyptus,
snd parhaps others, in tha San Francisco Bay ragion and
poasibly southern California ss well. Dec. - Apr.

Haterial studied: CALIFORNIA. Harin Co.: R. W.
Karrican 88J. San Francisco Co.: R. W. Kerrican 59J, 64J,
650, 670, 855, 920, 954; H. D. Thiere 19004 (holotype).
San Hatao Co.: R. W. Karrigan 942, 943, 967.

Obaervationa: Asaricua parobscurus .ay be eonfuaed
with A. auguatua in tha field; however the pileua of ~.

perobacurua ia ganerally darker when young. and .ore pallid
and poliahed when old, than that of the latter apecies.
The thinner annulua, .ore seant fibrile on the atipe, and
frequently pink la.ellae of ~. perobecurue are alao good
field charactera which contraat with the correeponding
featurea of ~. auguatus. The sporea of the former epeeies
are lIuch sm.ller than those of the latter. Agaricus
subrufescentoides Hurr., which is perhaps only a dark form
of A. hondensia, ia another fungus with a aimilar aapect
whieh is seldom encountered in California but ia more
common further north; unlike ~. perobecurue it haa a
negative aniline x HNO

J
reaetion and a phenolie odor.
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1 •• de.ply arateful to Dr. Harry D. Thier. for the
y •• ra of patient .ncour_,••ent and advice which he ha. aD
laneroual, aiven to •• , and additionally for hi. critieal
co•• eota 00 thi_ ••ouacript. I allo thank Mra. Ellen
Thier. for renderiog the dlagoo••• into Latin, and for her
advice on thi. subject, Or. David Fart of the "atlonal
Puogul Collections for I.archiog for prior .ynony•• of the
above new cOllbl08tl00l, aod Or. Clark Roger.on aod Dr.
Rupert Jaroeby of the New York 10tanlcal Carden for aua-
&•• tin& the epithet "rubronanua." Floal1y, I •• indebted
to •• '1'11 collectors, allateur, atudeot, and prof.alionat, who
helped to br101 to .y atteotion certain of the collectiona
aod data ••ntloned above.
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