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THE GENUS COPRINUS IN WESTERN NORTH AMERICA
PART III: SECTION ATRAMENTARIII

’
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SUMMARY

This third paper of a series or western
North American species of Cogrmus considers
4 species and 2 varieties comprising the west-
ern representatives of the section Atramentarii.
Three new species, Coprinus striatus  C.
pinguisporus  and C depressiceps are de-
scribed, One new vanety C. atramentarius
var, crassivelatus is descnb_ed A key to the
species and varieties found in western North
America is provided,

INTRODUCTION

In this third paper on western North American
Coprini, 4 species and 2 varieties are added to those pre-
vxously reported (Van De Bogart, 1976, 1979). Three
species and one variety are described as new,

The materials and methods, terminology and color
terminology are as used in the first paper of this series
(Van De Bogart, 1976).

1 This paper is based in part on a thesis submitted to the
Graduate School of the University of Washington in partial
fulfillment of the requirements for the dezree of Doctor of
Philosophy.,
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All collections examined are deposited in the Myco-
logical Herbarium of the University of Washington (WTU).
The collections used for preparing the camera lucida
drawings and in obtaining the microscopical data are
indicated by an asterisk (¥) after the collection number.

Coprinus Pers. per S. F. Gray, Section Atramentarii Fr.
Epicrisis, p. 243, 1838,

True pileal surface outside of the apical disk com-
posed of radially oriented, slender, cylindrical hyphae,
at least near the apex in young spec1mens with small;
appressed and usually brown, red-brown or yellow- brown
colored scales composed of fibrils, The hyphae in these
fibrils are aligned in parallel bundles within each scale
but are oriented more or less at random to the radially
oriented hyphae of the epicutis, These scales and fibrils
often become merged with the epicutis in age, giving the
pileus a glabrous appearance macroscoplcally Universal
veil devoid of sphaerocysts, pileocystidia and caulocys-
tidia absent. Many large and characteristic pleurocystid-
ia present as mechanical braces that hold adjacent
lamellae apart. No true annulus present, but there is an
annular line or flange on the stipe composed of slender,
anastomosed, interwoven, occasionally clamped, septate
hyaline to yeflow hyphae, markmg the early posxtxon of
the pileal margin agamst the stipe. Filaments of the
annular zone same as those forming the scales of the
pileus and base of the stipe, and often containing similar
amorphous contents in some of the cells. Colored
appressed scales like those at the pileal apex often pres-
ent on the stipe below the annular line or flange. Spores
usually less than 12 um long and occasionally distinctly
ornamented, Species of medium to large size, growing
near trees and on disturbed soils  never coprophilous

TYPE SPECIES: Coprinus atramentarius (Bull. per Fr,)
Fr. Epicrisis, p. 243, 1838,

Observations: The universal veil of the species of section
Atramentarii seems to be unique. It is composed of most-
ly very slender, thin walled hyphae that usually contain a
yellow to yellow-brown amorphous substance. With age
or exposure, the walls of most of these hyphae seem to
lyse, leaving this amorphous content behind as the only
visual evidence of the veil, Sometimes the individual
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strands seem to merge into broad filaments and patches
which form the colored scales of the stipe and pileus. The
microscopical features seem to be uniform for these
species  and most of the major differences are the pileal
shape and the presence or absence of an umbo,

KEY TO TAXA OF SECTION ATRAMENTARII

A, Pileus with prominent brownish striations,
but no plicate striations .... 1. Coprinus striatus

A, Pileus with no prominent brownish striations,
but sometimes with small plicate striations ... B

B. Spores broadly ovate-ellipsoidal to
subglobose . ... 2. Coprinus pinguisporus

B. Spores mostly ellipsoidal or narrowly
ovate-ellipsoidal but never subglobose ... C

C. Spores broadest in lateral view (laterally
compressed); apex of pileus depressed
..... 3, Coprinus depressiceps

C. Spores round in cross-section or broadest in
dorsal view (dorsoventrally compressed);
apex of pileus plane or umbonate ....... TSR A D

D, Apex of pileus rounded, flattened, or
truncate but never umbonate vei
always rather scanty and never pres-
ent as thick areolate patches ,......
4, Coprinus atramentarius var. atramentarius

D. Apex of pileus either umbonate or the
veil rather abundant and often forming
areolate patches

E. Apex of pileus umbonate  veil not abundant
..... 5. Coprinus atramentarius var. acuminatus

E. Apex of pileus not umbonate  veil thick,
often forming areolate patches _ . ..
6. Coprinus atramentarius var., crassivelatus




; 1 Coprinus striatus VAN DE BOGART sp. nov, (Fig.l)

Pileus primo ovatus dein conicus, postea campanu-
latus, postremo revolutus, semper ad apicem umbonatus,
primo 2,0-2.8 cm longus, post expansionem 3.0-4.0 cm
latus, cremeialutaceus, ex apice ad marginem striis
prominentibus brunneis radiantibus, apex brunneus, color
pilei immutatus praeter locos per autolysem denigratos;
pagina pilei glabra non vere plicato-striata. Velum uni-
versale haud manifestum. Caro tenuis, fere membran-
acea, ad apicem usque ad 2.0 mm crassa, Stipes cavus
basem versus angustatus  tum diametro maximo circa 1/3
longitudinis suis attingens inde apicem versus satis
angustatus, 8,0-10,0 cm longus, 2,4-5.5 mm crassus,
albus praeter squamellas parvas brunneas in parte tertia
baseos, opacus. Pagina stipitis laevis et glabra, etiam
sericea supra basim leviter squamatam, Caro aliquan-
tum fibrosa et usque ad 2.0 mm crassa, Lamellae
angustae ellipsoideae, aliquot lamellulae adsunt, 1,0-2.6
c¢m longae, 0.8-1,0 cm latae, librae, primo confertae sic
remanentes, per cystidia longa separatae quae inter pagin-
as lamellarum contiguarum ponticulos facunt, primo
pallidae dein pallide fuscae, postea satis atrobrunneae,
autolysis completa,

Sporae ovatae, per transectionem rotundae, 6.5-8.8
X 4.4-5.0 um  poro germininali apicali 1.8-2.1 um lato,
in cumulo atrobrunneiatrae, per microscopium brunneae,
in 3% KOH mox pallidigriseae, guttulatae, rasilitunicatae,
Basidia trimorphica, tetraspora; basidia breviter clavata
13,0-14.5 um longa, 7.5 um crassa 6 basidia longe clavata
16.2-20.0 um longa 6 8.8 um crassa, basidia clavata longe
pedicellata 22.5-28.8 um longa, 6.2-8.8 um crassa,
Cheilocystidia ellipsoidea, 105.0-125,0 um longa, 20.0-
35,0 um crassa, hyalina rasilitunicata, Pleurocystidia
anguste ellipsoidea, 105-144.5 um longa, 19.0-36.5 um
crassa, hyalina, rasilitunicata, in lamella admodum con-
tigua saepe per apicam inclusa, Pagina pilei e hyphis
gracilibus cylindriceis radiantibus constans. Velum uni-
versale in pagina pilei et basi stipitis e fibrillis vel reli-
quiis fibrillarum constans. Elementa veli in pagina pilei
pro parte maxima e contenta amorpha luteibrunnea cellu-
larum tabidarum constantia, solum aliquot cellulae intac-
tae remanentes, Cellulae veli stipitis nunc ad fragmenta
amorpha luteibrunnea deminutae, nunc pro hyphis propriis
videtur, quibus cylindricis, 1,2-2,5 um diam, tenuituni-
catis, et saepe contentis simillimis luteibrunneis quibus
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Fig. 1. Coprinus striatus FVDB 2168, a. basidia,
b. spores, c. universal veil, d. cheilocystidia,
e. pleurocystidia, f. stipe clamp connection, g.
pileal trama clamp connections,
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fragmentis amorphis sensim commiscunt.

Fibulae in stipite, pagina pilei, et in trama
lamellarum adsunt,

Holotypus FVDB 2168 terrestris, solitarius vel in
turmis parvis  in sylva Lee dicta in comitato Snohomish
pagi Washingtonis 4 Novembris 1968 lectus  in herbario
Universitatis Washingtonensis (WTU) conservatus,

PILEUS at first ovate, then conic, then campanu-
late, and finally revolute, always with an umbonate apex,
prior to expansion 2,0-2.8 cm in length and after expan-
sion 3.0-4.0 cm in breadth, Creamy pale tan with prom-
inent, radially oriented brown striations from apex to
margins, apex brown, Color remaining the same except
where blackened by the products of autodigestion, No
plicate striation develops. Surface glabrous to the unaid-
ed eye, no superficial evidence of a universal veil. Flesh
thin, almost membranous, except at the apex where it is
up to 2.0 mm thick,

STIPE hollow, narrow at base, then enlarging to a
maximum diameter about one-third of the way up and then
tapering to a fairly narrow apex 8.0-10,0 ¢cm x 2.4-5.5
mm, White except for small brown scales on the lower
one-third opaque. Surface smooth and glabrous or even
silky above the slightly scaly stipe base. Flesh somewhat
fibrous and up to 2.0 mm thick.

LAMELLAE narrow ellipsoidal  some short lamel-
lae present, 1.0-2.6 x 0.8-1.0 cm, free crowded at first
and remaining so, kept separate by long bndgmg pleuro-
cystldxa that prevent opposing lamellar faces from touch-
ing. Pale, then light brown and eventually deep brownish
black, Autodxgestxon complete the entire complement of
lamellae as well as most of the pileal flesh being lysed,

ODOR AND TASTE not observed,

SPORES ovate, round in cross-section, 6.5-8.8 x
4.4-5.0 um  apiculus of moderate size and visible, germ
pore apical, 1.8-2.1 um in diameter. Color en masse
deep brownish black, microscopically medium brown in
3% KOH, g\ﬂ:tulatee tendmg slowly to turn pale grey in 3%
KOH after 10-12 minutes, Wall smooth,



161

BASIDIA trimorphic, short clavate and 13.0-14.5 x
7.5 um, long clavate 16.2-20.0 x 8.8 um  long pedicellate -
clavate and 22.5-28.8 x 6, 2- 8 8 “m all l'uur«spored,

CYSTIDIA: Cheilocystidia e-lhpsmdal 105,0-125.0
x 20,0-35.0 um hyalme-, smooth Pleuroaystidia narrow-
ly ellxp:,mdal 105 0-144,5 x 19.0-36,5 um_  with a short
pedicel, 2.0-3,0 um long, hyaline, smooth. No other
cystidia present,

PILEAL SURFACE of radially oriented slender
cylindrical hyphae,

UNIVERSAL VEIL of fibrils or the remains of
fibrils on pileal surface and stipe base  the veil elements
on the pileal surface consisting almost’ entirely of the
amorphous yellowish brown contents of broken-down cells,
only a few intact cells remaining, Stipe veil elements
sometimes reduced to patches of amorphous yellow-brown
material and sometimes appearing as distinct slender
cylindric hyphae 1,2-2,5 um in diameter, thin walled and
often with the same yellow-brown amorphous content  that
often imperceptibly merge with the amorphous patches,

CLAMP CONNECTIONS present in stipe, on pileal
surface, and in lamellar trama.

HABITAT terrestrial on duff in coniferous woods,
solitary or in small groups,

Observations: The pileal striations are very marked and
are an easily recognizable feature of this species,

Material Examined, Washington: FVDB 147; HOLOTYPE,
FVDB 2168*% 4 November, 1968,

2. Coprinus pinguisporus VAN DE BOGART sp. nov,
(Fig. 2)

Pileus primo late conico-ovatus dein conico-
expansus demum per autolysem destructus, nunquam
revolutus, primo 3.5-4.0 cm longus, post expansionem
3.0-4.0 cm latus ante diametro apicis stipitis per auto-
lysem deminutus est, modice griseibrunneus, ad apicem
brunneus demum in omni pileo sordide brunneus, haud
plicato-striatus; pagina pilei ut videtur laevissima et



Fig. 2. Coprinus pinguisporus FVDB 17  a,

basidia, b, spores, c. pileal universal veil,
d. stipe universal veil, e. cheilocystidia,
£ pleur_ocystidia, g. pileal trama clamp
connections,
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tantum squamas brunneas parvas adhaerentes et late
dispersas praebens quas sericeas videntur, Caro ad
marginem tenuis, apicem versus crassior usque ad 2.5
mm, Stipes cavus, gracilis sed diametro circa 1/3 longi-
tudinis suis leviter amplificato, ad basim angustior et ad
apicem etiam angustior, 7.0-11.0 cm longus, 4.0-8,0 mm
crassus, albus 6 opacus; pagina pro parte maxima laevis
praeter squamas paucas brunneas adpressas subter prom-
inentia annuliformi in parte infera dilatata stipitis; pars
superna stipitis laevis, subsericea. Prominentia annuli-
formis locus est, ubi margo pilei in paginam stipitis con-
jungitur, Caro fibrosa, 0.8-2.0 mm crassa. Lamellae
anguste ellipsoideae, aliquot lamellulae adsunt sed haud
manifestae, 2.0-3.8 cm longae, 0.7-1.0 cm crassae,
liberae, ab initio confertissimae ita usque ad autolysem
remanentes, sordide albae dein pallidibrunneae et pos-
tremo atrobrunneae. Autolysis completa,

Sporae late ellipsoideae vel subglobosae, per tran-
sectionem rotundae, 5.6-8.4 x 4,2-5.0 um,  poro germin-
ationis apicali 1, 9-2, 5 um lato, tenuitunicatae, in cumulo
atrobrunneae, per microscopium pallidibrunneae, conten-
to guttulato. Basidia trimorphica, tetraspora; basidia
breviter clavata 15.0-17.5 um longa, 7.5-8.8 um crassa,
basidia longe clavata 20,0-22,5 um longa, 7.5-8.8 um
crassa, basidia perlonge clavata 29.0-31.0 um longa,
7.5-8.8 um crassa, Cheilocystidia globosa 12.0-15.0 um
lata  cheilocystidia clavato-ellipsoidea 80,5-92,5 um
longa 6 25.0-29,0 um crassa  hyalina, tenuitunicata,
Pleurocystidia ellipsoidea, 2.5-99.0 um longa 6 26.4-33.0
um crassa, hyalina, tenuitunicata, pedicello brevi 1,0-3,0
um longo, in lamella admodum contigua saepe per apicam
inclusa. Pagina pilei ex hyphis cylindriceis radiantibus
constans, Velum universale in pagina pilei e squamis
parvis 1,0-2.0 mm longis, 0.5-1,0 mm crassis constans,
quibus per microscopium hyphis gracilibus vel reliquiis
hypharum constantur. Elementa veli in pagina pilei pro
parte maxima e contentis amorphis luteibrunneis cellu-
larum tabidarum constantia, Velum universale in basi
stipitis et in zona annuliformi vel volviformi ex hyphis
gracilis tenuitunicatis 1,0-3.0 um diam, aliquantum anas-
tomosantibus intertextissimis constans, hyphae veli
stipitis saepe contentia pallidiluteibrunnea praebens,

Fibulae in pagina pilei, trama lamellarum et in
trama pilei adsunt, Sporocarpium odore et sapore nullo,
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Holotypus FVDB 17  terrestris, cespitosus, in solo
argillaceo ad basim alni, in sylva Castrae Sini Sulphuris
dicta in comitato Snohomish pagi Washingtonis 16 Octobris
1965 lectus, in herbario Universitatis Washingtonis (WTU)
conservatus,

PILEUS at first broadly conic-ovate, then spreading
conic and eventually lysing, never revolute prior to ex-
pansion 3,5-4,0 cm in length and after expansion 3.0-4,0
cm in breadth before being reduced to size of stipe apex
by lysis, Medium grey-brown to brown at the apex and
eventually becoming dark sordid brown over the entire
pileus. No plicate striation  entire surface seeming very
smooth and having only a few small brown, adherent,
somewhat fibrillose-appearing scales that are widely
scattered, Flesh thin at the margins and thicker towards
the apex, up to 2.5 mm thick,

STIPE hollow, slender but slightly enlarged about
one-third of the way up and narrower at the base and even
narrower at the apex, 7,0-11.0 cm x 4,0-8,0 mm. White
except for a few brownish adherent scales below a small
ringlike flange on the enlarged portion of the lower stipe,
opaque, Upper part of stipe smooth, somewhat silky.
Ringlike flange present where immature cap margin
rested on stipe surface. Flesh fibrous, 0.8-2.0 mm thick

LAMELLAE narrowly ellipsoidal, some short
lamellae present but not obvious, 2,0-3,8 x0,7-1.0 cm,
free, extremely crowded from the earliest stages and
remaining so until lysis  sordid white ~then pale brown
and finally dark brown. ~Autodigestion consuming the
entire pileus,

ODOR AND TASTE not observed,

SPORES broadly ovate-ellipsoidal to subglobose,
round in cross-section, 5,6-8.4 x 4,2-5,0 um, apiculus
tiny and often not visibfe, germ pore apical, 1,9-2.5 um
in diameter. Color en masse dark brown, microscopical-
', “aht brown in 3% KOH. Contents guttufate. Walls

smooth,

BASIDIA trimorphic, short clavate and 15.0-17.5 x
7.5 8.8 um, long clavate and 20,0-22.5 x 7.5-8.8 Km
very long clavate and 29.0-31,0 x 7.5-8.8 um, all four-
spored,
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CYSTIDIA: Cheilocystidia globose 12,0-15,0 um
in diameter or clavate-ellipsoidal, 80,5-92,5 x 25,0-29.0
um, hyaline  smooth, Pleurocystidia ellipsoidal 82.5-
99.0 x 26,4-33.0 um, hyaline, smooth, apices embedded
in opposing lamella and bridging the interlamellar gap,
with a short pedicel, 1,0-3.0 um long. No other cystidia
present.

PILEAL SURFACE of radially oriented cylindrical
hyphae,

UNIVERSAL VEIL on pileus appearing as small
scales 1,0-2.0 x 0,5-1,0 mm, microscopically made up
of poorly defined remains of slender hyphae with amor-
phous yellow-brown contents left as a deposit when the
cell walls of the hyphae lysed, the ringlike flange and
small scales on the lower part of the stipe composed of
thin walled, slender, somewhat anastomosed and very
interwoven hyphae 1,0-3.0 um in diameter that often have
pale yellow-brown amorphous contents,

CLAMP CONNECTIONS present in lamellar trama,
in pileal trama, and on pileal surface.

HABITAT sublignicolous, on clay soil at base of
alder tree in campground, in large caespitose clumps,

Observations: This species is readily separable from
others in the section by its very broad to subglobose
spores,

Material Examined. Washington: HOLOTYPE, FVDB
17%, 16 October, 1965,

3 Coprinus depressiceps VAN DE BOGART sp, nov,
(Fig. 3)

Pileus primo subglobosus dein globoso-conicus, ad
apicem depressus, primo 2.5-3.5 cm longus, post expan-
sionem 3,0-4.5 cm latus, postremo per autoiysem
destructus, griseibrunneus, ad apicem atrogriseibrunneus
et sic remanens usque ad nigrescionem admodum ante
autolysem; pagina pilei haud plicato-striata pro parte
maxima laevis et glabra  aliquot fibrillis parvis brunneis
dispersis et adpressis, Caro ad marginem tenuis et
apicem versus incrassata, usque ad 2.0 mm crassa,



166

WOE}ND hwR // \’f/jfd
b % \\\Z) 2%

Fig. 3. Coprinus depressiceps FVDB 1745,

a. basidia, b, spores, c, pileal universal veil,
d. stipe universal veil e. cheilocystidia, f.
pleurocystidia, g. stipe clamp connections,

h. pileal trama clamp connections,
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Stipes cavus  longus et gracilis, in medio amplificatus
basim et apicem versus leviter contractus  basis in sub-
strato peniter radicata, supra medium albus  infra medi-
um laevis, sericeus, opacus vel notis coloratis exhibens,
Zona parva annuliformi vel volviformi prope medium
stipitis est locus ubi margo pilei immaturi in paginam
stipitis conjungitur. Caro aliquantum crassa, fibrosa
etsi friabilis, 1.0-3.0 mm crassa, Lamellae lanceolatae
1,0-3.3 cm longae, 0.8-1.1 cm crassae, ab initio con-
fertissimae et sic remanens dum per autolysem destruc-
tae, sordide albae dein alutaceae, postea brunneipur-
pureae, postremo atrobrunneae; autolysis completa.

Sporae ellipsoideae, leviter complanatae, aspectu
laterali latissimae 7,5-9.0 x 4,5-5,4 um,poro germina-
tionis apicali 1.0-2.0 um lato, in cumulo brunneiatrae,
per microsporium fumosibrunneae, guttulatae, rasilituni-
catae. Basidia trimorphica, tetraspora, basidia breviter
clavata 13,5-17.5 um longa, 8.0-8,5 um crassa, basidia
longe clavata 19,0-21.0 um longa 7 5-8.0 um crassa
basidia longissima et clavata vel subululiformia 26.0227.5
um longa, 6.5-8.0 um crassa. Cheilocystidia variabilis-
sima, inferdum globosa 14,0-36,0 um lata  aliter ellip-
soidea vel subcylindracea vel etiam subtibiiformia, 77.0-
110.0 x 14,0-38.0 x 10,0-14,0 x 12,0-18.0 um, hyalina,
tenuitunicata  apicibus nunc obtusis nunc subcapitatis et
aliquando irregulariter ramosis. Pleurocystidia ellip-
soidea vel subcylindracea’ 122.5-165.0 x 34.0-46.0 um
longa, hyalina, tenuitunicata, interdum pedicello 2.0-8.0
um, Pagina pilei ex hyphis cylindriceis radiatim dispos-
itis. Velum universale ad basem stipitis et in pagina pilei
ex frustillis squamiformibus quibus e multitudinibus
coadunitis contentorum amorphorum luteibrunneorum
hypharum gracilium cylindricarum facuntur; frustilla
stipitis cum tomento laxo intexto hypharum gracilium
tenuitunicatarum 1,0-2,5 um diam commiscuntur; hyphae
illae prominentiam annuliformem facunt., Hyphae tomenti
illius contenta amorpha luteibrunnea aliquando habent.

Fibulae in trama lamellorum adsunt.

Holotypus FVDB 1745, terrestris vel sublignicola,
in solo prope Salicem, solifarius vel in turmis parvis, in
sylva Watermain dicta prope oppidum Redmond dxctum
comitato King pagi Washingtonis 1 Novembris 1972 1ectus
in herbario Universitatis Washingtonis (WTU) conservatus.
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PILEUS at first subglobose then rounded conic,
center of pileus depressed at apex, Prior to expansion
2.5-3.5 em in length and after expansion 3,0-4.5 cm in
breadth until reduced by autodigestion, Grey-brown to
dark grey-brown at apex and remaining so until blacken-
ing just prior to autodigestion, No plicate striation,
Surface mostly smooth, largely glabrous with only a few
scattered small bits of brown fibrils appressed to it.
Flesh thin at margin but thicker towards the apex, up to
2.0 mm thick,

STIPE hollow, long and slender, 8.0-10,0 cm x 4,0-
9.0 mm, tapered sllghtly towards both base and apex from
an enlarged portion in the middle, Base rooted deeply
into the substratum, White above the enlarged portion and
white with small brown appressed scales below the
enlarged portion, opaque, Surface smooth or silky above
and finely covered with small appressed scales or scale-
like marks below, A small ringlike flange present on the
swollen middle portion where the immature pileal margin
was attached, Flesh somewhat thick, fibrous although
brittle, 1,0-3,0 mm thick,

LAMELLAE lanceolate, 1,0-3.3 x 0,8-1.1 ecm, free,
extremely crowded from the flrst and remaining so ‘antil
destroyed by autodigestion, sordid white, then tan, then
brownish purple, and finaliy deep blackish brown. Auto-
digestion destroying all of the lamellae and all of the pileal
flesh except the apical disk,

SPORES elhpsoxdal slightly flattened, broadest in
lateral view, 7.5-9,0 x 4.5-5.4 x 5.8-6,4 um apiculus of
moderate size usually evident, germ pore apical 1,0-
2.0 um in diameter, Color en masse dark brownish black,
microscopically medium smoky brown, Contents
guttulate, Wall smooth,

BASIDIA trimorphic, short clavate and 13,5-17.5 x
8.0-8.5 um, long clavate and 19.0-21.0 x 7,5-8,.0 um,
very long clavate to subululiform and 26,0-27.5 x 6,5-8.0
#um  all four-spored,

CYSTIDIA: Cheilocystidia very variable, some glo-
bose and 14,0-36.0 um in diameter, others elhpsmdal to
subcylindrical to subtibiiform 77, 0-110.0 x 14,0-38.0 x
10,0-14.0 x 12.0-18.0 um, aplces sometimes obtuse,
sometimes subcapitate and occasionally irregularly
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branched, hyaline, smooth. Pleurocystidia ellipsoidal to
subcylln(frlcal 122.5-165.0 x 34,0-46,0 um sometimes
with a pedicel "2.0-8.0 um long, smooth, hyaline. No
other cystidia present,

PILEAL SURFACE of radially oriented cylindrical
hyphae.

UNIVERSAL VEIL of scalelike patches on stipe base
and pileus composed of coalesced masses of the amor-
phous yellow-brown cellular contents of slender cylindric
hyphae, those on the stipe merging imperceptibly with a
loose, ‘interwoven tomentum of slender, thin walled, cy-
lindric hyphae 1,0-2.5 um in diameter that makes up the
ringlike flange. The slender hyphae of this tomentum
also occasionally having the amorphous yellow-brown cell
contents,

CLAMP CONNECTIONS present in the lamellar
trama,

HABITAT terrestrial or sublignicolous, on soil
around a willow tree in a mixed forest, solitary or in
small clusters,

Observations: This species is recognizable by its de-
pressed pileal apex and by the laterally flattened spores,
It resembles C. soboliferus Fr. Epicrisis, p. 243 1838
with its depressed disk,

Material Examined. Washington: HOLOTYPE, FVDB
1745% | November, 1972,

4, Coprinus atramentarius (Bull, per ¥Fr,) Fr, var,
atramentarius (Fig. 4)

PILEUS shape variable at first, globose, subglobose,
short- glandiform, ovate, subconic and then broadly
rounded conic, and often finally revolute or laciniate.

Prior to expansxon 2,0-6.5 cm in length and after expan-
sion 3,0-8.0 cm in breadth, Light greyish tan and medi-
um brown at apex at first, becoming darker prior to black-
ening when it lyses. Small poorly developed plicate stri-
ations present on some and’not on others., Surface ranging
from smooth and glabrous to the unaided eye to partially
covered with small’ brown) closely adherent scales,



Fig. 4. Coprinus atramentarius var. atramentarius

FVDB 1807, a. basidia, b. spores, c. pileal
universal veil d. stipe universal veil, e. cheilo-
cystidia,6 f. pleurocystidia, g. stipe clamp
connections,
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Flesh ranging from thin and membranous at the margins
to 3.0 mm thick at the apex in large specimens.

STIPE hollow, slender, tapering to both base and
apex from a slightly enlargeé area about one-third of the
distance up from the base, 3,0-17,5 cm x 2.5-10,0 mm,
White above the annular ring or flangelike zone, white
with small appressed brown scales below this zone, Sur-
face smooth and often silky in appearance above the annu-
lar zone and slightly roughened by the small appressed
scales below it, Flesh thick and fibrous, sometimes
brittle and sometimes rather tough, 1.0-3.5 mm thick.

LAMELLAE narrowly ellipsoidal, 4,5-6.2 x 1,4 cm,
often shorter lamellae present, free and remote to broad-
ly adnate, extremely crowded at first and remaining so
until destroyed by autodigestion during spore liberation,
Dingy white  then brown and finally deep brownish black,

ODOR AND TASTE; odor none, taste mild,

SPORES broadly ovate, narrowly ovate or ellip-
soidal, round in cross-section or nearly so, (6.2-)8.1-
10.0(-11.4) x (3.7-)4.4-6.5 um  apiculus medium to small
size, usually visible microscopically, germ pore apical
0,6-2.2 um in diameter. Color en masse deep brownish
black to almost black, microscopically light to medium
brown or smoky brown, sometimes also with a purple tint
in 3% KOH. Contents almost all guttulate, Wall smooth,

BASIDIA dimorphic, with only the first two basidial
types present or trimorphic, rarely tetramorphic, short
clavate and 12,0-17,0 x 7.5 um, long clavate and 17.5-22.5
x 7.5-8.8 um  sphaeropedicellate to ululiform and 25,0-
28.8 x 7.5-10.0 um  very long ululiform and 35.6-37.4 x
8.8 um all four-spored.

CYSTIDIA: Cheilocystidia globose, 13.8-50,0 um in
diameter or ovate to long ellipsoidal, 74.8-100,0 x 25,0-
56.3 um  smooth hyaline. Pleurocystidia subcylindrical
to ellipsoidal, 59.0-214.0 x 16,5-75.0 um, smooth, hya-
line, occasionally pedicellate, the pedicel 1,0-7.0 um in
length, No other cystidia present,

PILEAL SURFACE of radially oriented, slender,
cylindrical hyphae, hyaline to pale yellow in 3% KOH,
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UNIVERSAL VEIL of pileus mostly of agglutinated,
slender, thin walled hyphae 1,0-5.0(-25.0) um in diam-
eter, often seeming to be devoid of any walls, with only a
mass of amorphous yellow-brown cellular contents re-
maining  some of the individual hyphae with the same
amorphous contents sometimes visible, These hyphae
often oriented more or less parallel to each other but not
necessarily parallel to the radially oriented surface
hyphae, producing the small brown colored surface scales
on both the pileus and stipe base, and also making up the
annular ringlike zone on the enlarged area of the stipe,
This zone is composed of a tomentum of slender, thin
walled, branched and anastomosed cylindrical hyphae
some of which contain the amorphous yellow-brown cellu-
lar contents of the other universal veil cells, The tomen-
tum merges gradually into the scales of the lower stipe,

CLAMP CONNECTIONS present on the stipe usually
on the pileal surface  occasionally in the lamellar trama.

HABITAT seemingly terrestrial or sublignicolous,
or even lignicolous, usually on soil and frequently near
rotting wood and especially partially buried rotting wood.
Rarely found directly on rotting wood of Populus tricho-
carpa. Solitary or in loose groups of several to many or
in dense caespitose clusters,

Observations: This species is very uniform in its pigmen-
tation  its overall form  and its universal veil character-
istics There is, howevcr some variation in the number
of basidial sizes and shapes the spore size and shape,

and the pileal shape in young expanding specimens, Al
the present time no correlations between the several vari-
able features seem to be detectable, hence only two vari-
etal names are given, However, future work may neces-
sitate the use of other varietal names or even the split-
ting of C. atramentarius into more than one species,

Material Examined. Washington: FVDB 9, 12, 31
36, 79, 84, 190, 197, 235, 1739, 1742, 1752, rfss 191§,
2146, 2148 2194, ufah: 1807%] Brifish Columbia,
Canada' 2200

5. Coprinus atramentarius var. acuminatus Romagn.
Rev. de Myc., 16:127  1951.
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As described in variety atramentarius except that
there is a prominent umbo present at the apex of the
pileus.

Observations: Typical C. atramentarius in the Friesian
sense has no umbo present according to Fries' description
(Epicrisis, p. 243) and as shown in the illustrations cited
by him. Romagnesi, in his description of var. acumina-
tus, states that the general stature of the sporocarp is
smaller than in variety atramentarius yet the measure-
ments given are essentially the same, The same is true
of the sizes he reports for pileal scales and spores. The
only real difference is the presence of the umbo. Romag-
nesi restricts the varietal name acuminatus to sporocarps
with acutely conical-shaped pilei  while I include those
with ovate and more or less globose pilei as well all of
which possess an umbo. Since the full range of slight
variations in spores, basidia, and universal veil occurs
in both var. acuminatus and in var. atramentarius, it
would be preferable to include all variants of pileai shape
that possess an umbo in var, acuminatus.

Material Examined. Washington: FVDB 1 18, 24 99,
168, 179, 192, 230, 231, 253, 255 263 1713, 1727, 1731

1734, 1735, 1737, {741, "1748, 1750, 1753, 2162, 2164, 2175,
2190, Arizona: 1813,

6, Coprinus atramentarius var, crassivelatus VAN DE
BOGART var, nov, (Fig. 5)

A typo differt velo universali multo magis abundanti
quam in typo, quo in fragmento areolato in pagina pilei
fatiscitur,

Holotypus FVDB 2147 in solo, in turmis parvis,
prope Christ Church in oppido Pateros dicto, comitato
Okanogan pagi Washingtonis 12 Maius 1941 lectus, in
herbario Universitatis Washingtonis (WTU) conservatus,

As described in var, atramentarius except that the
universal veil is much more abundant and breaks up into
areolate patches on the pileal surface.

Material Examined, Washington: FVDB 2147%,
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Fig. 5. Coprinus atramentarius var. crassivelatus

FVDB 2147_, a. universal veil,
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