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T HE GENUS COPRINUS I N WE STE RN NO R T H AMERICA 
PART III: SECTION ATRAME NTARlii ' 

FRED VAN DE BOGART 

Depa rtme nt of Botany 
U ni ve rsity of Washin gton 

Sea t t le , Washin gton, 98 19 5 

SUMMARY 

Th i s third pape r of a s e ries or. we ste rn 
No rth Ameri c an spec ie s o f Coprinus cons ide r s 
4 species a nd 2 vari e ti e s comprisin g the we st
e rn r ep resenta t ive s o f th e sectio n Atrame ntarii. 
Three ne w species, Cop r inus striatus, ~ 
pinguispo rus , and~ dep ress i ceps are de
s c ribe d, One ne w v a riety,~ atram entarius 
var. crassivelatus is de scribe d, A key to the 
specie s an d varietie s fo und in western No rth 
Americ a is pro vide d. 

INTRODUCTIO N 

I n this third pape r on western North Ame rican 
Coprini, 4 spec i e s and 2 varieties are a dded to those pre
vious l y r ported (Van De B ogart , 1976 , 1979). Three 
spec i e s and one varie ty are de s c ribe d as new, 

The mate rials and m e thods, t e rminolog y and color 
t e rmino logy are as use d in the first pape r of this s e ri es 
(Van De Bogart, 197 6) . 

1 This paper is bas ed in part o n a thesis subm itt e d to the 
Graduate School of the Unive rs i ty of Was hi ngto n in part ial 
ful fillme nt o f the r e qu i r ements for the d e ,; r ee o f Docto r of 
Ph ilosophy. 
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All coll e c tions e xamin e d ar e d po site d in th e M yco 
lo g i ca l Herba rium of the n i ve rsit y of Wa s hin gton (W TU) . 
The co il ctions used for pre pa rin g the ca m e ra Iu c ida 
dra win g s and in obtaining the mic r os co pi cal data are 
indi ate d by an as t ris k (*) afte r the co llec tio n numbe r. 

C o prinus Pers . pe r S. F . Gray, Sec tion At 1·ame ntarii F r . 
Epic ri sis , p. 243, 1838. 

Tru e pi leal s u rface outsid e of the apical disk c om
posed o f rad ially o r ie nte d, slend e r, cy l indri cal hyphae , 
a t least nea r th e apex i n you ng speci m e ns with s m all; 
appre ss e d and u sua lly b r own r e d-brown o r ye llow- brown 
colo r e d s ca le s c omposed o f fibrils. The hyphae in th e s e 
fib ril s are ali gne d tn parallel bundle s within e a ch s c ale 
bu t are oriente d more o •· l e s s a t random to the radially 
o ri e nt e d hyphae of th e e pic utis, Th e s e s c ale s a nd fibrils 
o ft e n become m e r ge d with th e e pi c utis in a ge , gi ving th e 
pileus a g labrous appe arance macrus copically. Un i ve rsal 
ve il devoid of sphaerocysts, pi leocystidia and caulocys 
tidia abs e nt . Man y lar ge and c harac t e risti c ple uro cystid
ia prese nt as m ec hanic al brace s that hold adja cent 
lame lla e apart . No true annulus pr e s en t, but th e r e is an 
annu la r lin e o r flang e o n th e stipe composed of sle nde r, 
anastomos e d in terwove n

1 
occasionally c lamp e d

1 
s eptate, 

hyaline to ye llow hyphae , ma r king the ea rl y posi tio n o f 
the pi lea l margin against th e st ipe . Fi lame nts of the 
annular zone same as those formin g the s ca l e s o f t h e 
pi leu s and bas e of the stipe , and often containing similar 
amorphous c ontents 1n some of the cell s . C olor d 
a ppre s s e d s ca l e s like th o s e at th e pileal apex ofte n p r e s
e nt o n the s t ipe be low th e annular line o r flan ge . Spo r e s 
usually less than 12. JJm long and o c casionally distin c tly 
ornamented. Specie s of med ium t o large size , g rowing 
ne ar tree s an d on disturbe C::l s o ils, neve r cop roph ilous 

TYPE SPECI E S: Coprinus atrame nta ri u s (Bull . pe r Fr.) 
Fr. Epic r is is, p . 2.43, 1838 . 

Observations: T h e unive rsal ve il o f th e species of s ection 
Atrame nta rii s ee ms to b e uniqu e . It is composed of most
l y ve r y sl e nd e r , thin wall e d hyphae that usuall y contain a 
ye llow to ye llow-b r own amorpho us s u bstance. With a ge 
o r e xposure, the walls of most of t he s e hypha e s eem to 
l yse, le a v in g t his amo r phous con t e nt be hind as th e on l y 
vi sual evidence o f the veil. Som e tim e s the indi v idua l 
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strands seem to m e rge into broad filam e nts and patches 
which form th e c olored s c ale s of the stipe and pileus. Th e 
mic ros c opical feature s s eem t o be uniform for these 
spec ies , and most of the major diffe r e nce s are the pileal 
shape and th e p r e s e n ce or abs ence of an umbo. 

KEY TO TAXA OF SECTION ATRAMENTARII 

A , Pile us with promine nt brownish striations J 

A. 

but no pli cate stria t ions . . . . I . Coprinus striatu s 

Pileus with no prOmine nt b rownish striations, 
but s ometimes w ith small p li cate striations 

B . Spo r e s broadly ovat e-e llipso idal to 

B 

s ubg lobose . . . . 2 . C o prinu s pin gu isporus 

B . S po r e s m o stly e llipsoidal or narrowly 
ovate-ellipsoidal but neve r subg lobose c 

C. Spore s broade st in late ral v iew {laterall y 
comp r e ssed); apex of pileu s de pre ss e d 

c . 

. . . . . . . . . . . . . . . . . . . . . 3. Coprinus d e pre ssi ce ps 

Spo r e s r o und in c ross-s ect ion o r broade st in 
d o rsal vi e w {dorso ve ntrally compre ssed); 
apex of pile us plane or umbonate . . ...... . ... . 

D . A pex of pileu s rounde d flatt e ne d or 
trunc ate but neve r umbonate, ve ii 
always rathe r s canty and ne ve r pr e s-
ent as th ic k areo late patches . .. . . . . 

D 

4 , Coprinus atrame ntarius var. atramentarius 

D . Ap ex o f p i l e us either u mbonate or the 
ve il rather abu ndant a nd ofte n fo rmin g 
ar eolate patche s . . ........ . ......... . . E 

E. Ap ex o f p i l eu s umbonate , ve il not abu ndant 
5. Coprinus atramentarius var. a um inatus 

E . Apex of pile us not umbonate, ve il thi c k , 
oft e n formin g areolate patch e s ...... . 

6. C o prinus atramentarius var. cras sive latu s 
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I. Coprinus striatus VAN DE BOGART sp. nov. (Fig. I) 

Pileus prima ovatus dein coni cus , ~ostea can1panu 
latus 

1 
postremo revolutus 

1 
semper ad ap1cem umbonatus 

1 
primo 2 . 0 -2. 8 em lon gus , post expansionem 3.0-4.0 e m 
latus, c remeialutaceus 

1 
ex a pice ad rna rginem striis 

promine ntibus brunneis radiantibus , apex brunneus, co lor 
pilei immutatus praeter locos per autolysem denigrates; 
pag ina pilei g labra non ve r e plicato-striata. V elum uni
versale haud manilestum. Caro tenuis , fere m embran
acea, ad apicem usque ad 2.0 m_m crassa. Stipe s cavus 
basem versus angustatus, tum diametro maximo c ir ca 1}3 
longitudinis suis attingcns, inde apicem ve rsus satis 
angustatus, 8.0- 10. 0 em longus, 2.4-5.5 mm c rassus, 
albus raete r squame llas par va s brunneas in parte tertia 
bas e os, opacus. Pagina stipitis la evis et g labra, etiam 
sericea supra basim le vite r squamatam. Care aliquan
tum fibrosa e t usque ad 2 .0 mm crassa. Lamellae 
angustae e llipsoideae, aliquot lame llulae adsunt, l. 0-2.6 
em longae, 0.8-1.0 e m latae, librae, primo confe rta e sic 
r emanentes , per cystidia longa separatae quae inter pagin
as lamella rum conti gua rum ponticulos fa cunt, prima 
pallida dein pallide fuscae, postea satis atrobrunneae, 
autolysis completa. 

Spo rae ovatae , per transectionem rotundae, 6. 5-8. 8 
x 4 . 4-5 .0 urn, poro ge rmin inal i apicali 1.8-2.1 llm lato, 
in cumu lo atrobrunneiatrae, pe r mi c roscopium brunneae, 
.in 3% KOH mox pallidig riseae, guttu lata e , rasilitunicatae. 
Basidia trimorphi ca , tet raspora; basidia bre viter c la vata 
13.0-14.5 urn lon ga, 7. 5 lltn eras sa, basidia Longe cla vata 
16. 2-20.0 urn tonga, 8. 8 urn crassa basidia clavata Longe 
pedicellata 22 . 5-28.8 urn tonga, 6 . l-8.8 llm crassa. 
Cheilocystidia ellipsoidea , 105.0-125.0 llm to nga, 20.0-
35.0 IJm cras sa, hyalina, rasili tuni cata. Pleurocystidia 
anguste e llipsoidea, 105-144. 5 urn longa , 19.0-36.5 urn 
c ras sa, hyalina, rasilitunicata, in lame lla admodum con
tigua saepe per apicam inclusa. Pagina pilei e hyphis 
g rac ilibus cylindriceis radiantibus constans. Velum uni
versale in pagina pilei e t basi stipitis e fibrillis vel r e li
qu iis fibrilla rum cons tans. Eleme nta ve li in pagina pilei 
pro parte maxima e contenta amorpha lute ibrunnea cellu
la rum tabidarum cons tant ia, solum aliquot cellulae intac
tae r emanentes. Cellulae ve li stipitis nun c ad fragmenta 
an1o rpha lutcibrunn ea deminuta c , nun c pro hyphis propriis 
videtur, qu i bus cylindrici s, l . 2-2.5 llm diam, tenuituni
catis. et saepe contentis simillimis Juteibrunneis quibus 
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f ra gmcntis amorphis sensim comm is cunt. 

Fibu lae in stipite, pagina pilei, e t in t rama 
lame llarum ads unt. 

Holotypus FV DB 2168, te rres tris, solitarius ve l in 
turmis parvis , in sylva Lee di cta in com itate Snohom ish 
pag i Wash i ngtonis 4 ovembris 1968 lec tus , in he r ba r ia 
Unive rsi tatis Washin gtone nsis (WTU ) conse r vatus . 

PILE Sat first ovate , then co nic , then campanu
late , and finall y r evolu te , alwa ys w ith an umbonate apex, 
prio r to expans ion 2 . 0-2. 8 e m in le ngth and afte r ex pan
sia n 3 .0 -4 . 0 em in breadth. Cr eam y pale tan with prom 
i nent , ra dially o rie nte d brown st riati ons from apex to 
ma r~ins, apex brown. Co lo r rema inin g the same e x cept 
whe r e b lac j<ened by the produ c ts of autodigestion . No 
pli cate striation develops. Surface g labrous to the unaid
e d eye , no supe rficial evid e nce of a unive rsal ve il. F l e sh 
t.hi n

1 
almost memb ranous

1 
except at the ape x whe re it is 

up to 2. 0 mm thick . 

STIPE hollow, narrow at base, the n e nlarging to a 
max imum d iame te r about one-th i rd of th e way up and the n 
tapering to a fai r l y narrow a pex 8.0- 10.0 em x 2.4-5,5 
mm, White except for small brown s cale s o n the lowe r 
o n e -third, opaque. Surface smooth and g la brous o r even 
silky above the slightly scaly stipe bas e . Flesh som ewhat 
fibrous and up to 2. 0 mm thick . 

LAMELLAE na rrow e llipsoidal, some sho rt lam_el
lae present, 1. 0-2.6 x 0 , 8 - l. O e m, fre e , c rowded at ft rst 
and r emaining s o , kept s eparate by long b r idgin g pleuro
cystidia that prevent oppos ing lamella r fa ce s from tou c h
ing. Pa le , then light brown a nd ve ntua lly deep brownish 
bla ck. Auto digestion complete, the e ntire com plement of 
lamellae a s well as most of th e pilea l fl e sh being l y s e d, 

ODOR AND TASTE n ot obs e rve d. 

SPORES ovat e , r ound i n cross- s ectio n, 6 .5 -8.8 x 
4. 4-5.0 ~m~ , apiculus o f mod e rate si ze and visible , ge rm 
pore api cal, 1.8 - 2.1 I.Lm in diame t e r . Color e n mass e 
dee p brownish bla ck, microscopi ca ll y medium brown in 
3% KOH, guttulate, tending slowl y to turn pa le g rey in 3% 
KOH afte r 10- 12 minute s. Wall smooth . 
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BASI DIA trimorphic, sho r t clavate and 13.0-14.5 x 
7.5 ~'"',lo ng c lavatE' 16 .2-20 . 0 x 8.8 um, lon g pe dice llate
cla va t e a nd 22.5-28.8 x 6.2-8.8 UJTI, all four-spored . 

CYSTIDJA: Chei locystidia e lli p soidal, 105 . 0- 125 . 0 
x 20 . 0-35.0 .un1, hya l ine, srnooth. P l eu rocy stid ia narrow
l y el l ips o ida l , 10 5 .0- 14~.5 x 19 . 0-36.5 ~Jm, with a short 
pe dice l, 2 . 0-3.0 )..l rn long, hyalin e , smooth. No othe r 
cys t idia p resent. 

P JLEAL SUR FACE of radia l ly orien t ed slender 
cylind r i al hy pha e . 

UNIVERSA L E l L o f fibri l s ot· th remains of 
fibri l s on p i lea l surfa ce and stipe base, the ve il e l e ments 
on the pileal su r fa e cons i sting aln1ost enti r·e l y of th e 
an1o rphous ye ll owi sh brown conte nts of b r oken - down ce l ls, 
on ly a few i ntact ce l ls r e rna inin g . Stipe ve il e l e rn e nts 
son1 e times reduced to patches of an1orphous yellow- brown 
n1~ ter ial and sorne t in1es appearing as di stinct s lender 
cy l ind r i c hyphae l. 2-2.5 um i n diam e ter thin wa ll ed and 
ofte n with the san1 e ye llow -b rown a n1orphous conte nt, that 
often imperce ptib l y mer ge with th amo r phous pat hes . 

CLAMP CONNECTIO NS present in stipe, on p il e a l 
surfa ce, an d tn la n1e llar t ran1a. 

HABITAT ter res tria l } nn dufr in co nife rou s \.voods , 
s o litary or in small groups. 

Observations: The pileal striations arc ve ry n1arke<.J and 
are an e as il y rccog nizab l fe ature of this species . 

Ma t erial Examined. Washi n gton : FVDB 147: HOLOTYPE, 
FVDB 2168* , ~ 1ovember, 1968 . 

2 . Copr in~ pi ng ui spo r us VAN DE BOGART s p. nov. 
(Fi g . 2) 

Pileus prin1o lat e conico-ovatus de in coni co
expansusJ demun1 per auto l }•se n1 dcs t ructus J nunquam 
revolutus

1 
primo 3. 5 - 4.0 e m longus , post expan sionetn 

3 . 0-4.0 cn1 latus ante dia tnet ro apic i s stip itis pe r a uto-
1ysen1 den1inutus estJ n1 o d i ce g riseib runneu s

1 
ad ap i cen1 

brunneus demu n1 in on1ni p i leo so r d id e brunneus , haud 
plicato-striatus: pagina pilei ut videtur lae vi ssin1a et 
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Fig . 2 . Coprinus pinguisporus FVDB l7, a. 
basidia , b. spo re s, c . pile al unive rsal ve il , 
d. stipe univ e rsal ve il, e . c heil ocystidia, 
f. p le urocys tidia, g. pi l eal t r am a clamp 
c on nections. 



163 

tantum squan1as brunneas parvas adha e rente s et late 
dispersas prae be ns quas serice as videntur. Caro ad 
marginem te nuis, apicem ve rsus c rassior usque ad 2.5 
mm . Stipes cavus, gracilis sed diametro c ir ca 1/3 lon gi
tudinis suis levite r amplificato, ad basim angustior e t ad 
apicem etiam an gustior, 7. 0-ll.O em longus , 4.0-8.0 mm 
c ra ssus, albus, opacus; pagina pro parte maxima laevis 
praete r squan1as paucas brunneas adpres sas subter prom
inentia annuliformi in parte infera dilatata stipitis; pars 
superna stipitis laevis, subsericea . Promine ntia annuli
formis loc us est ubi margo pilei in pa ginam stipitis con
jungitur. Caro librosa 0.8-2.0 mm crassa. Lamella e 
anguste ellip soideae, aliquot lamellula e adsunt sed haud 
manifestae, 2.0-3.8 em longae, 0.7-1.0 e m crassae, 
libe rae, ab initio confertissimae, ita usque ad autolysem 
remanentes, sordide albae dein pallidibrunnea e et pos
tremo atrobrunneae. Auto! ysis completa. 

Sporae late ell ipsoideae vel subglobosae, per tran
s ectionem rotundae 5.6-8.4 x 4.2-5.0 tm1

1 
poro germin

ationis apicali 1. 9-Z. 5 ll1Tl lato, tenuitunicatae, in cumulo 
at rob runneae, per microscopium pallidibrunneae, conten ~ 
to guttulato. Basidia trimorphica, te t r aspo ra ; basidia 
breVlter clavata 15.0 - 17.5 tm1longa, 7.5-8.8 tm1 crassa, 
basidia Ionge clavata 20.0-22.5 IJ.m longa, 7. 5-8.8 IJ.m 
c rassa basidia pe rlonge clavata 29.0-31.0 IJ.m longa, 
7. 5-8.8 IJ.m crassa. Cheilo cystidia globosa 12.0-15. 0 ll1Tl 
lata, che ilocystidia clavato- e llipsoidea 80.5-92.5 ll1Tl 

longa, 25 . 0-29.0 tm1 c rassa hyalina t e nuitunicata. 
Pleurocys tidia e llipsoidea, S2.5-99.0 IJ.m lon ga 26.4-33.0 
IJ,m crassa, hyalina, tenuitunicata, pedicello br~vi 1,0-3.0 
tm1 Iongo, in lamella admodum contigua saepe per api cam 
inclusa. Pagi na pilei ex hyphis cylindriceis radiantibus 
constans. Velum universale in pagina pilei e squamis 
par vis 1.0-2.0 mm longis, 0.5-1 . 0 mm crassis constans, 
quibus per mi c roscopium hyphis gracilibus ve l r e liqu iis 
hypha rum constantur. Elementa ve li in pagina pilei pro 
parte maxima e contentis amorphi s luteibrunneis cellu
larum tabidarun1 constant ia , Velum un ive rsale in basi 
stipitis et in zona annuliformi ve l volviformi ex hyph is 
gracilis tenu i tunicatis 1. 0 -3 .0 IJ,m diam aliquantum anas
tomosantibus inte rtextissimis constans,' hypha e ve li 
stipitis saepe co ntentia pallidiluteibrunnea p r aebens . 

Fibulae in pagina pilei, trama lamellarum, e t in 
trama pilei adsunt. Sporocarpium odore e t sapor c nullo. 
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Ho lotypus FVDB 17, t e rre stris, cespitosus, in s o lo 
argilla ceo ad basim alni, in s yl va Castrae Sini Sulphuris 
di c ta in comitato Snohomish pagi Washin gtonis 16 Octobris 
196 5 lectus, in he rbario Universitatis Washingtonis (WT U) 
conse r vatus. 

P ILE US at first broadl y co nic-ovate, the n spreading 
co nic a nd eve ntually lysin g , neve r r evolute , prior to e x
pansion 3.5 - 4 . 0 e m in l e n gth and aft e r expansion 3. 0-4 . 0 
e m in bre a dth before being r e duce d to si ze o( stipe apex 
by l ysis . Me d ium g r e y-brown to brown at the apex and 
eve ntually becom in g dark sordid brown ove r the e ntire 
pileus. No pli cate striation, entire s u rface s eeming ve r y 
sm ooth and having on ly a few s ma ll b row n, a d he r e nt, 
s omewhat fibrillos e- appearin g s c a l e s that are wide l y 
scatte r e d. Fle sh thin at th e marg in s an d th icke r t owa rds 
the ap x , up to 2.5 mm thick. 

STIPE hollow, slende r but sl igh tl y e nlar ged abou t 
o ne -thi rd of th e way up and narrower at the base and even 
nar r ower at the apex, 7.0-ll.O em x 4 .0 -8 . 0 mm. White 
except for a few brown i sh adher e n t scales b e low a small 
rin g like flan ge o n the enlarged portio n o f the lowe r stipe , 
opaque. Uppe r pa rt of stipe smooth, som ewhat silky. 
R i ng like flan ge p r e sent whe r e immatur e cap margin 
reste d on stipe surface. Fle sh fibrous, 0.8-2.0 mm thick 

LAMELLAE nar rowly e llip soidal some short 
lame lla e pre s e nt but not obvious, 2.0-3 .8 x 0. 7- 1. 0 e m, 
free , extre mely c r owd e d from the earlie st stage s and 
r e maining so until lysis, sordid white, then pale brown 
and finally dark brown . Autodi ge stio n co ns umin g the 
e nti r e pileus. 

ODOR A N D TASTE not o bs e r ve d . 

SPORES broadl y ova te-e llips o idal to subg lo bose, 
r ound i n c r os s - s ec tion 5 . 6-8 . 4 x 4.2-5 . 0 11m, apic u lu s 
tin y and ofte n not v isible , ge rm por e apic al, 1. 9 - 2.5 11m 
in d iam e ter. Colo r e n mass e dark brown mi c ro s copical
' , '' :;ht brown i n 3o/o KOH. Co ntents guttulate. Walls 
smooth . 

BASIDIA trimorphi c , sho r t cla va te and 15 . 0 -17.5 x 
7 . 5 8 . 8 um , lo n g clavate and 20.0 - 22.5 x 7.5 -8.8 urn , 
ve r y lon g c la vate and 29 .0-31.0 x 7.5- 8 . 8 um, all four 
spo r e d. 
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CYSTIDIA: Cheilocystidia g lobos e, 12.0-15 .0 J.IJ11 
in diam e ter o r clavate-e llipsoidal, 80 . 5-92 .5 x 25.0 - 29 . 0 
llm, hyaline, smooth . Ple urocystidia e llipsoidal, 82 . 5-
99.0 x 26.4 - 33.0 llm, hyaline, smooth , apices emb dd e d 
in opposing lame lla a n d b r idging the inte rlamellar gap, 
with a short pedice l, l. 0-3.0 llm long. No othe r ys t idia 
pre s e nt. 

PILEAL SURFACE of radiall y orie nte d cylindrica l 
hyphae . 

UNIVERSAL VEIL on p ile us appe arin g as small 
scales 1. 0-2.0 x 0.5-1.0 mm, mic r oscopically made up 
of poo rl y defined r e mains of s lender hyphae with a mor
phous ye llow - b r own contents le ft as a deposit whe n th E' 
cell wa lls of the hyphae lysed, th e ringlike flan ge and 
small s cales on th e lower part of the stipe compo sed of 
thin walled, slende r, some what anastomos e d and ve ry 
interwo ve n hypha e 1. 0-3. 0 llm in diame t e r that often ha ve 
pale ye llow-b r own amorphous co nte nts. 

CLAMP CONNECTIONS pre s e nt in lam e llar trama, 
in pilea l t r ama, and on pile al s u rfa ce . 

HABITAT subli gn i co lous, on cla y soil at bas e o f 
alde r tree in c~mpground, in lar ge ca e spitos e clumps. 

Obs e r vations : This specie s is r e adily separable from 
othe rs in the section by its ve r y broad to subg lobose 
spores. 

Mate rial Examined. Washin gt o n: HOLOT YPE, FV DB 
17*, 16 O ctobe r, 1965. 

3. C oprinus de p r e ssiceps VAN DE BOGART sp. nov . 
(Fig. 3) 

Pileu s primo subg lobo sus dein g loboso- con icus, ad 
apice m d ep r e ssus, primo 2. 5 - 3.5 em lon gu s post expan 
sionem 3.0-4.5 em latus, po stre mo per auto i ys em 
de structus, griseibrunneus, ad a p i ce m atro g ris eib r unneu s 
et sic r e manens usque ad nig r escionem admodum ante 
autolysem; pagina pilei haud plicato-st r iata, pro pa rte 
maxima la evis et g labra, aliquot fibrillis par vi s bru n ne is 
dispersis et adpre ssis . Caro ad marg in em tenuis e t 
apicem versus in c rassata, us q ue ad 2.0 mm c rassa. 
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Fi g . 3. Caprin"-! d e pr e ssi ceps FVDB l745, 
a . basidia, b . spores c . pileal universal ve il, 
d. stipe un iversa l ve il, e . cheilocystidia, f. 
pleuroc ystidia, g . stipe c lamp connecti on s, 
h. pile a ! trama clamp connec tions . 
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Stipes ca vus, lo ngu s e t graci l i s, in med ia a mpl ifi catu s 
bas im e t api cem ve rs u s levi te r co ntrac tus, bas i s in sub
strata pe nite r radi cata, supra mediu m albus , in fra me di 
um laevis

1 
se riceus, opa cu s ve l not is co lo rati s ex hiben s . 

Zona parva annulifo rmi ve l vo l v ifo rm i prope medium 
stipitis e s t lo cus ub i m argo pile i imma tu r i in paginam 
stipitis c on jun gitur . Ca r o aliquantum c ra ssa, fi b r o s a 
e tsi friabil i s, l. 0 -3. 0 mm c rassa . Lam e llae lan ceolatae 
l.0- 3. 3 e m lo ngae , 0.8 -1.1 e m c rassae , ab initio con
fe rtissima e et sic r emane n s dum pe r a uto lys em d e struc
tae , s o rdide albae de i n a lu ta cea e , po stea b r un ne i pur 
purea e , po stre m o atrobr.u nne a e; a uto l ys i s c omp leta . 

Spo r ae e llipsoideae levite r complanatae , aspectu 
late rali latissima e , 7.5-9.0 x 4.5 - 5 . 4 llm, po r o ge r m i na 
ti o n is apicali l. 0-2 . 0 gm lata , i n cumu lo bru nn iatrae , 
pe r mic ro spo riu m fu m osib runn e a e , gu ttu lata e , rasil i tu n i 
catae . Basidia trimo rphica, tet ras po ra, basidia brevite r 
cla vata 13. 5 -17. 5 llffi lo nga, 8 . 0 - 8 . 5 urn c rass a , bas id ia 
Io nge c la vata 19.0 -21. 0 u rn lo nga, 7. 5-8 . 0 llffi c rassa , 
bas idia longissima e t clavata ve l s u bulu l ifo rmia 26 . 0 -27 . 5 
llffi longa, 6 . 5 - 8.0 urn c rassa . Che ilocystidia variabil i s
s ima, inte rdum globosa 14 . 0- 36 . 0 urn lata alite r e llip 
soide a ve l subc ylindra cea ve l e tiam subt i b{ilo rmia, 7 7 .0 -
ILO. O x 14 . 0-38 . 0 x 10. 0 -14.0 x 12 . 0- 18.0 urn , hya lina, 
te nuitu ni cata, a pic ibus nunc o btu s i s nun c s u b c a p itatis e t 
a l iquan do i rrcgularite r r a m o sis. P lc urocy stidia e llip
soide a ve l subc ylindra cea, 122 . 5 -1 65.0 x 34 .0-46.0 urn, 
tonga, hyalina, te nuituni cata, inte rdu m pe di ce llo 2. 0 - 8.0 
urn. Pag ina pile i ex h yphi s cylindri ce is radiatim dispo s 
itis. V e l u m u ni ve rsale ad bas e m stipit is e t in pagina pile i 
e x f rustillis squam iform ibu s quibu s e mul t itudin i bus 
coadun it i s co nte ntorum amorphoru m lute ibru nn e orum 
h ypharum g ra c ilium c ylindr ica r um fa cuntur; frustilla 
stipitis c um t o m e nta laxo intexto h ypharum g ra ci lium 
tenuitu ni cata rum 1. 0 -2. 5 llffi dia m c o m mis c untur; hypha e 
illa e prom ine ntiam annulifo rme m fa cunt. H yphae tomc nti 
illius conte nta amo rpha lute ibrunn e a aliquando haben t . 

F ibula e in trama lame llorum adsunt. 

Holotypu s FV DB 1745, t e rre stris ve l sub lign icola, 
in solo p r ope Sali c em, solitarius vel in turmis parv is, i n 
sylva Wate r main dicta prope oppidum R e dmond di c tum, 
comitate King pagi Washingtonis 1 Nove mbris 19 7 2 l ectus, 
in h e rbaria Uni ve rsitatis Washingtonis (WTU ) conse r vatus . 
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PILEUS at first subg lobose the n rounded conic, 
c nte r o f p ileus depressed at ape x. Prior to expansion 
2. 5-3.5 em in length and after expansion 3. 0 - 4 .5 em in 
br adth unti l r e duced by autodige stion. Grey - brown to 
dark g r ey-brown at apex and r emaining so until blac ken 
ing just prior to autodigestion. No plicate striation. 
Surface mostl y smooth, largely glabrous with on ly a few 
s catte r e d small bits of brown fibrils appressed to it. 
F lesh thin at mat~gin but thicker towards the apex, up to 
2. 0 mm thi c k. 

STIPE hollow, long and sl nd e r 8 . 0- 10.0 e m x 4.0-
9. 0 rnm, tape r ed sli ghtly t o wards both base and apex from 
an e nlar ged portion in the n1iddl e . Base rooted deeply 
i11to the substratum. White above the enlarged portion and 
white with small b rown appre ssed s c ale s be l ow the 
enlarged po rtion , opaque . Surface stnooth o r silky above 
and fin e ly cove r e d with small appre ss e d s c ales or scale 
like n1arks below . A small ringlike flange present on the 
swollen midd l e porti o n whe r e th imtnature pileal margin 
was attac h e d. Flesh somewhat thick fibrous although 

' ' brittle, 1.0-3. 0 mm thi c k. 

LAMELLAE lanceolate , 1. 0- 3. 3 x 0 . 8 -1.1 em, fr ee , 
extremely c rowde d from th e fit·st and r emaining so until 
d e stroyed by autodigestion sordid white, then tan , then 
brown i sh purple , and finady deep blackish brown . Auto
dige stion de stroying all of the lame llae and all of the pileal 
fl e sh except the apical disk. 

SPORES e llipsoidal, slightly flatt e n e d, broade st in 
lat ral v iew, 7.5-9.0 x 4.5-5.4 x 5 . 8 - 6 .4 .urn apiculus of 
1110de rate size, usually evident, germ pore apical, l. 0-
2.0 pn'"'l in dian1et e r . Color e n masse dark b r ownish bl ack, 
n1i c r o s copi ca lly mediun1 smoky brown. Contents 
guttulatc. Wall smooth. 

BASIDIA trimorphi c , short c lavate and 13.5-17.5 x 
8.0-8 . 5 ~m , long c la vate and 19 . 0 - 21.0 x 7.5- 8 . 0 JJ.m, 
ve r y l ong cla va te to subu1u liform and 26.0-27.5 x 6. 5-8.0 
.L.an, all fou r· - spored. 

CYSTIDIA : Cheilocystidia ve r y variable, some g lo 
bose and 14 .0-36.0 JJ.m in diame t e r, others e llipsoidal to 
subcylindrical to subtibiiform, 77.0 -110 . 0 x 14.0- 38.0 x 
10.0-14 . 0 x 12. 0-18 . 0 pm, apices sometimes obtus e, 
som e times subcapi tate and occasionall ~r i rregula rly 
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branched, hyalin e , smooth. P l eu r ocystidia ellip soidal to 
s ubcyl i ndri cal, 122 . 5 -1 65.0 x 34.0 - 46.0 liD\ sometimes 
with a pedice l 2 , 0-8.0 11m long, smooth, hya l ine. No 
other cystidia pre s ent. 

PI LEAL SURFACE of radially oriented c ylindrical 
hyphae. 

UNIVERSAL VEI L of scalelike patche s on stipe base 
and pileus compo s ed of c oales ced masses of the amor 
phous yellow-b r own ce llular contents of sle nde r cylindri c 
hyphae, thos e on the stipe. merging imperceptibly with a 
loose, inte rwoven tome ntum of sle nde r, thin walled, cy
lindric hyphae l. 0 - 2. 5 liD\ in diameter that make s u p the 
r inglike flange. The s lender hyphae of this tomentum 
also occasio nally havin g the amo r phous yellow-brown ce ll 
co ntents, 

CLAMP CONNECTIONS pre sent in the lamellar 
t rama . 

HABIT AT te rre stria l o r sublignico lou s , on soil 
around a willow tree in a mixed fore st, solita r y or in 
small cluste rs . 

Obs e r vations: Th is species is r ecogni zable by its de
pressed pileal apex a nd by the late rall y flattened spo r es . 
It resembles~. sobolife r us F r ., Epic ri sis, p. 243, 18 38, 
with its de pressed disk. 

Material Examined. Washing t on : HOLOTYPE, FVDB 
1745*, !Novembe r, 1972. 

4. Coprinus at ramentariu s (Bull. per F r .) F r . va r . 
atramenta riu s (Fig. 4) 

PILEUS shape va r iable at fir st, g lobo s e , subglobo s e , 
sho rt- g landiform, o vate, s ubconic and the n broa d ! y 
rounde d conic, and often fina ll y revo lute or laciniate. 
P rio r to expansion 2. 0-6.5 em in len gth and after expan
sion 3. 0 - 8 . 0 em in breadth. Light greyi sh tan and medi
um b r own at apex at first, becoming darke r prior to black
en ing when it lyses. Small, poo r ly developed plicate stri
ations p re s e nt on some and not on othe rs. Surface ranging 
f r om s mooth and glabrous to the unaided eye to partially 
cove r e d with small, brown closely adherent s ca l e s. 
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Fig. 4. Coprinus ~tramenta rius var. atram e ntarius 
FVDB 1807, a . basidia, b. spor s, c. pileal 
unive rsal ve il, d. stipe u nive rsal ve il e. c he ilo
cystidia, f. pl eu r ocystidia , g . stipe c lamp 
co nnections. 



Flesh ranging from thin and membranous at the margins 
to 3 . 0 mm thic k at the apex in Ia rge specimens . 
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STIPE hollow, slende r tapering to both base and 
apex from a slightly e nlarge d area about one - third of the 
distance up from the base, 3 .0 - 17,5 em x 2. 5- 10.0 mm. 
White above the annular rin g or flan ge like zon e, white 
with small appressed brown s cale s be low this zone . Su r
face smooth and often silky in appe a ran ee above the annu 
lar zone and sligh tl y roug he n e d by the small ap p r essed 
s ca le s b elow it. Flesh thic k and fibr ou s, some time s 
brittle and som e time s rathe r tou gh, l.0 -3.5 mm thick. 

LAMELLAE narrowly e llipsoidal, 4.5 - 6 . 2 x l.4 em , 
often shorte r lame lla e p r e sent, fre e and r emot e to broad
ly adnate , extre m e l y c rowded at first and r emainin g so 
until de stroyed by autodige stion du rin g spor e liberation. 
Din g y white, then brown and fi nall y deep brownish bla c k, 

ODOR AND TASTE; odor none, taste mild. 

SPORES broadl y ova t e , narrowly ova t e o r e ll ip 
soidal round in cross-section o r nearly so, (6 , 2-)8 , l -
10.0( - lt .4) x ( 3 . 7-)4.4- 6,5 ~<m, apiculu s medium to small 
siz e , usually visible microscopically, ge rm po r e api cal 
0, 6-2.2 I'm in diam e t e r. Color e n masse deep brown ish 
black to almost black, mic ro scopically light to medium 
brown or smoky brown, s ometime s a ls o with a purple tint 
in 3% KOH. Contents almo st all guttu late . Wall smooth. 

BASIDIA dimorphic, with only the firs t two bas idial 
type s pre s e nt, o r trimo r phic, rar e ly tetramo rphic

1 
short 

cla va te and 12 .0- 17.0 x 7.5 I'm, long cla vate and 17. 5-22.5 
x 7.5 - 8 . 8 I'm , sphaeropedicellate to ululiform and 25.0 -
28 . 8 x 7. 5- 10.0 I'm , ve r y long ululifo rm and 35 . 6 -37 .4 x 
8.8 ~<mall fou r-spore d. 

CYSTIDIA: Cheilocystidia globo s e , 13. 8-50 . 0 I'm in 
diame te r or ovate to long ellipsoidal, 74.8 -100 ,0 x 25.0-
56.3 j.lm

1 
smooth, hyaline . Pleurocystidia subc ylindrical 

to e llipsoidal, 59 . 0-214 .0 x 16 .5-7 5 .0 j.lm, smooth, h ya
line, occ asionall y pedi ce llate, the pedi ce ii, 0 - 7 . 0 I'm in 
length. No other cystidia pre s ent. 

P I L EAL SURFACE of radially oriented, s lender , 
c ylindric al hypha e 

1 
hyaline to pa l e ye llow in 3% KOH. 
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U I VERSAL VEI L of pileus mostl y of agg lutinated, 
sle nde r th in walled hypha e 1. 0-5 . 0 ( -25 . 0 ) I'm in diam
ete r, o(t n s eeming to bed vo id of any walls, w i th on l y a 
mass of amo rphous ye ll ow- b r own cel lu lar contents re 
maining, some o f the indi v idual hyphae wi th th e s ame 
amo rphous o n te nts s on1et ime s v isible . The s e hyphae 
often o rien te d mo r e o r less paral le l to e a c h othe r but not 
ne ce ssarily para lle l t o the r a diall y o r ie nted surface 
hyphae , produ ci n g the s mall b r own co lore d su rface s ca les 
on both the pileus and stipe bas e , and a l so makin g up the 
annu la r •·in glike zone on the e nla r ged a r e a of the s t ipe. 
This zone is co tnpo s e d o f a tomentum of slende r, thin 
wa lled, b r anched and ana stomosed ylindri ca l h ypha e , 
s ome of which conta in th e amorphous yellow -brown ce llu
Lar conte nts of th e o the r uni versa l veil ce lls. The tomen
tu me r g s g r aduall y i nto t h e s ales of the lowe r stipe . 

CLAMP CO NNECTIO S pre s e nt on th e stipe, usually 
on the pi le al surface , o cca siona ll y in the lame llar trama. 

HABITAT seemin g ly te rrest rial o r sublignico lous , 
o r eve n l ignico lous, usua ll y on s oil and fr e qu e ntl y n ea r 
r ottin g wood and e special! y partiall y bu ri ed r otting wood . 
Rar e l y fo u nd directly on rottin g wood o f Popu lu s tr i cho 
carpa. Sol i tar y o r in loos e g roups of s everal to many o r 
in de ns e cae spi to s e c l u ste rs. 

Observations: This s peci e s is ve r y uniforn1. in its pigmen
tation , it s ove rall form, and its unive rsal ve il c hara c te r 
isti cs. Th e re is howeve r som e variation in th e numbe r 

' ' o f basidial sizes and shape s, th e spo r e si ze and shape , 
and th e pi l ea l shape in you n g expanding specimens. At 
the present time no co rre lations be twe e n th e s eve ral vari
able fea ture s seem to be d e t ec tabl e , he n ce o nl y t wo vari
e tal name s are g iven . Howeve r, futur e wo rk m a y nece s 
sitate the u s e of o the r varie tal name s , o r eve n the sp l it 
t in g o f .f..: atram e ntarius into more than o ne spec i e s. 

Ma t e r ia l Examine d. Washin gton : F VDB 9 , ll 12, 31, 35, 
36 79 84 19 0 197, 235, 1739, 174 2, 17 52, 1755, 1918 , 
2146 , Zl48; 2 19B . Utah : 1807* . Britis h Co lumbia , 
Cana da: 2200. 

5. Coprinus atrame ntariu s var. acun1inatus Roma gn . 
R ev . de Myc., 16: 127 , 195 1. 



As described in varie ty atramentarius except t hat 
there is a promine nt u mbo prese nt at the apex of the 
pileu s . 
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Obse r vations: Typical C. atran1e ntariu s in th e Friesian 
s e ns e has no un1bo pr e s e nt a cco rding to Frie s ' de s c ription 
(Epicrisis, p . 243) and as shown in the illustrations cited 
by him. Romagne s i , in his de s c ription of var. a cumina
~ state s that the gene ral s tature of t he sporocarp is 
smalle r than in variety at ramentarius ye t the m e asu re 
m e nts g iven are e ss e n t iall y the same. The same is tru e 
of th e si ze s he r e ports ·ro r pile al scales and spo r e s . The 
only real diffe ren ce is th e p r e s ence of the umbo. R omag
nesi restric ts the varieta l name a cuminatus to sporocarps 
with acute ly co ni cal - shape d pilei, while I include thos e 
with ovate and mo r e or le ss g lobos e pilei as we ll , all o f 
which poss e ss an umbo. Since the full :-ange of slight 
variations in spo r e s, ba sidia, and universal veil occurs 
in both var. acuminatus and in va r . atrame ntarius it 
wou ld be prefe rab le t o inclu de all va riants of pile aJ shape 
that possess an umbo in va r . acuminatus. 

Mate rial E xamine d . Washin gton: FVDB l, 18 , 24, 99 , 
168 , 17 9 , 19 2, 230 231, 253, 255, 26 3, 1713, 1727, 1731, 
1734, 1735, 1737, b4l, 1748 , 175 0 , 17 53, 21 62, 2164 217 5, 
2190. Arizona: 18 13. 

6 . Cop rinus at ram e ntarius var. c rassi velatus VAN DE 
BOGART va r . no v . (Fig . 5) 

A typo differt ve lo un iversali m ulto magis abunda nti 
quam in typo, qu o in fra gme nto areolato in pagina pilei 
fatis ci tu r. 

Ho1otypus FVDB 2147 in s o lo, in turmi s parvis, 
p r ope Ch rist Churc h in oppido Pateros dicto , co mitato 
Okanogan pag i Washington i s 12 Maius 1941 lectus, in 
h e rbario Unive rs itatis Washingtonis (WTU) cons e r vatus. 

As de s c rib e d in va r. atramentarius exce pt that the 
universal ve il is much m o r e abundant and breaks up into 
a r e o late patche s on the pi le al surface. 

Mater ial Examined. Washington : F VDB 2147 * . 
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Fig . 5 . g_~~inus atrarrH•ntarius var. 
FV DB 2147, a. unive rsal ve il. 
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