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SUMMARY 

A new subspecies, He~cium e~inaceum ssp . 
e~naceo-abietis, is described and illustrated. 
It is interfertile with H. er inaceum and 
H. abeitis. 

Recently, a collection (OKM 15159) of an unusual 
(seemingly aborted) hydnaceous basidiocarp was fo und in the 
mountains of central Virginia. The morphological 
characters of the s pecimen indicate it represents a member 
of the genus He~cium Pers . per S. F. Gray but unlike any 
with which we are acquainted. The four North American 
species recognized by Harrison (1973) are H. abietis (Wier 
ex Hubert) K. Harrison, H. e~naceum (Bull. per Fr.) 
Pers., H. cora~loides (Scop. per Fr . ) S. F. Gray, and 
H. ~amosum (Bull. per Merat) Letellier. Our comparison of 
this 11 aborted" specimen with the descriptions of these 
indicated that it was different macroscopically from all of 
them . It is most like H. e~naceum in micromorphology and 
habitat. Basidio carps of H. e~naceum are generally l a r ge, 
white, densely hirsute, oval to irregularly shaped masses 
o f fungal tissue with pendent teeth up to 3 em long, but 
the unus ua l specimen r ecently found (Fi g . 1) i s smaller, 
irregularly swollen, and has minute tee t h (Fig. 2) covering 
the irregularly shaped basidiocarp. 
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Polyspore cult ures were obt ained from specimen 
OKM 15159, and singl e spo r e isolates were obtained when 
this isolat e f ruited i n culture. The mating system is 
tetrapolar and multiple allelic as i n Hericium species, 
wi th the fo ur mating types distributed as follows: 

A1B1 1,4,10,11,14, 17 ,18,48,50,53 
A2B2 2 , 3,5 ,1 2, 13,15,16,51 
A1B2 6,8,9,20,46,49,52 
A2B1 7,19,47 

To determine if any of the fo ur No rth American species 
(none of which are interfe rt ile accord i ng to our studies) 
a r e interfe rtile with 0101 15159, single spore isolates were 
pai r ed with those de r ived f r om at least two different 
basidiocarps of each of the four species, often from 
different parts of the U.S. A. Such pairings between 
0~~ 15159 and H. ramosum an~ OKM 15159 and H. coraZZoidee 
i nd icated that the isolates were incompatible because 
clamp connections we r e not fo r med. 

The pairings be t ween OKM 15159 single spore 
isolates a nd those of H. erinaceum [f r om Maryland (OKM 
4950) and Arizona (JPL 317)] were t otally compatible . 
Similar pairings be tween OKM 15159 single spore isolates 
and those from three different collections of H. abietis 
(a s pecies found only in the northwestern U.S. and western 
Canada), however, showed partial , but not complete, 
compatibili t y as exp r essed by clamp connection fo rma tion. 
The possibility that OKM 15159 was a hybrid of H. 
ePinaceum x H. abietis was consider ed but i n no case were 
clamp connections formed when single spore isolates of 
th ese two spec i es were paired. We have not yet, however, 
attempted pairin gs between single spore isolates of 
H. abietis and those f r om H. erinaceum s pecimens from the 
Northwes t . Such s tud ies will be carried out when isolates 
of the northweste rn H. erinaceum specimens a r e available . 

Nucl ea r s t aining (using t he me thod of Morgan-Jones and 
Hulton, 1974) was then conduct ed to determine whether clamp 
connec t ion fo rmation i n the crosses between 0101 15159 and 
H. erinaceum and between OKM 15159 and H. abietis resulted 

Figs. 1-2. H. erinaceum s ubsp. erinaceo-abietie 
basidiocarp, OKM 15159, Fig. 1, x 1. Fig . 2, x 3 . 
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in dikaryon formation. In pairings where clamp connections 
were formed the dikaryon condition was established and 
maintained. 

Available distribution data indicate that the geo­
graphic isolation of OKM 15159 (from eastern U.S.A.) from 
H. abietis (from western U.S .A.) is complete. The 
isolation of OKM 15159 from H. erinaceum is apparently 
lacking. The Virginia specimen is obviously very closely 
related to both species but maintains a degree of 
distinctness as indicated by the morphology, growth in 
culture, and mating interactions . 

Because of the differences in morphological, cultural, 
and mating inter actions found in OKM 15159, we erect here a 
new subspecies . of H. erinaceum. 

Herici um erinacewn (Bull. per Fr . ) Pers. subsp. 
erinaceo-abietis subsp . nov. Figs 1-10. 

A Hericio erinaceo t ypica basidiocarpis similiter sed 
irregularis nodulosis ; dentibus usque ad 3 mm longos; 
hyphis trama clentibus tunicatis tenuibus; tetrapolaribus; 
interfertilibus H. e~inaceo et H. abieti . 

Holotypus- OKM 15159, on living Que~cus sp . (oak), 
Carvins Cove, Hollins, Roanoke County, Virginia, U.S.A., 
October 4, 1975, Coll. Joseph Deutsch. In herb. CFMR 
conservatum . Isotypus in herb . VPI conservatum. 

Basidiocarp (Figs. 1 and 2) up to 12 x 10 x 5 em, 
irregularly shaped masses of tissue with swellings forming 
a nodulose surface, white, firm to tough; teeth covering 
surface, white;3(-4) mm long, 0.5 mm thick, subulate; 
context white, spore print white. 

Hyphal system monomitic; contextual hyphae (Fig. 3) 
5-9 ~m diam , hyaline, thick-walled (walls up to 3 ~m thic~ 
smooth, septate with clamp connections, regularly branched, 
rarely with only slight wall thickening, these densely 
staining in phloxine, walls blue in Melzer's reagent; 

Figs. 3-7 . Line drawings of microscopic structures i n 
basidiocarp of H. erinaceum subsp. erinaceo-abietis 
(OKM 15159) 3. contextual hyphae. 4 . hyphae of tooth 
trama. 5. cystidia wi th globular and granular content. 
6 . basidiospores . 7. basidia . 
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tooth trama a t extura porrec ta, hyphae (Fig. 4) mostly 
3-4 ~m diam , r a rely up to 10 ~m diam, thin-walled or 
with slight wall thickening, hyaline, smooth, septate with 
clamp connections, branching regularly , scattered 
intercalar y thick- walled (walls up to 1 ~m thick) cells 
present, ovoid to irregularly elongate, hyaline , smooth; 
subhymenium poorly delimited, composed mainly of cystidia 
oriented parallel to axis of tooth, these turn outward 
into hymenial layer; cystidia (Fig. 5) 75-150 x 6-9 ~m, 
cylindrical , thin-walled, c lavate or moniliform, of ten with 
small apical bead or papilla, smooth , with dense granular 
and/or gl obular cont ent, not reacting with sulfuric 
ben za ldehyde ; basidia (Fi g. 7) r are, dif f icult to observe, 
of variable l ength, up to 60 x 5- 6 ~m, hyaline, thin-walled, 
clamped a t basal septum, mostly 4 spored, basidiospores 
(Fig. 6) 6-7.5 x 4 . 5- 5.5 (-6) ~m. broadly ovoid, hyaline 
to pale yellow under microscope, with thickened walls 
(walls up to 1 ~ m thick), s mooth to slightly granulose, 
dark blue to black in Melzer' s reagent, no color change in 
lactophenol analine blue . 

Specimen examined: Holotype, noted above. 

Etymology: From the specific epithets erinaceum and 
abietis , th e two species with wh ich it is inte rfertile. 

CULTURAL CHARACTERS 

Key Pa ttern (using Davidson et al . (194 2) method). 
A- P- S-1- 2-10-14-16.

1
/Species Code (using Nobles (1965) 

method). 2 .3.15.27- .34 .36. 38.44. 45 .48.54.60 . 

Growth Characteristics : Growth on 1.5% malt ex tract 
aga r a t 25 C slow , 18-25 mm r adi us in 14 days; mat white , 
appressed , with s parse woolly aerial white threads, most 

l/ Nobles (1965) left numbers 27-33 of her species code 
system available for future characters. We are using 
27 to indicate the presence of norma l cylindrical 
thick-walled hyphae with clamp connections a t septa . 
None of the numbers presently used i ndica t e the 
presence of such hyphae. 

Figs. 8- 10. Line drawings of micros cope s tructures in 
cultures of H. erinaceum subsp. erinaceo-abietis (OK}! 
15159). 8. hyphae of margin. 9. aeri al hyphae with 
occasional intercalary and t e rminal thick-walled swol­
len cells. 10 . submerged hyphae . 
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growth s ubmer ged with aeria l and submer ged hyphae growing 
a t about equal rates, advancing margin irregular, 
f i mbria t e ; aga r not bl eached; odor none; after about 
2 weeks clusters of small, smoo th, white, circular, 
slightly r aised a reas up to 1 mm di am form on mat surf ace, 
th ese eventually coal es ce, fruitin g body sometimes 
forming in 6 weeks ; reaction zone on bo th gallic aci d agar 
and t annic ac id aga r weak to strong , up to 15 mm diam in 
7 days, no growth on ei ther medium. 

Hyphat Characteristics : Margin hyphae ( Fig . 8) 
2.0-4 .0 ~m diam, hyaline , thin-walled , smooth, much 
branched, cl amped at all septa; aerial hyphae (Fig. 9) 
2.0-5.5 ~m diam, hyaline to pale yellow, smooth, thin­
walled or walls up to slightly less than 1 ~m thick , much 
branched, clamped at all septa ; in c rus t ose ar eas hyphae 
like those in other a reas but densely encrusted with 
yellow needle-shaped crystals which f orm l a r ge i rregularly 
shaped clusters , these dissolve in 2% KOH, stable in 
Melzer's r eagent; in older cultures ( > 3 weeks) cys tidia 
develop , thes e clavate t o slightly moniliform, with 
globular t o granular content; terminal or intercalary cells 
also form (chlamydospo res i o.f Davidson e t al. , 1942), 
9- 15 x 7-9 ~m . thick-walled, hyaline, septate at one or 
both ends , lacking cl amps on these septa; submerged hyphae 
(Fi g. 10) 2- 3 (- 4.5) ~m di am, thin-walled, hyaline, smooth, 
much branched into fi nger-like terminal cell"s, clamped at 
all s ep t a . 

UISCUSSION 

Macroscopi cally , H. erinaceum s ubs p. erinaceo-abietis 
would not be conf used with either o f the species with 
which i t i s interf ertile . Hericium erinaceum has large 
ovoid bas idiocarps with densely crowded pendent teeth up to 
3 em long and H. abietis basidiocarps a re loosely or ganized 
systems of branches with less crowded pendent teeth. 
Hericium erinaceum subsp. erinaceo-abietis , on the other 
hand, is an irregularly shaped, solid, nodulose mass with 
small teeth (up to 3 mm long) covering the entire surface 
and prot r ud i ng in all directions . 

Al though similar in micromorphology to both 
H. abietis and H. erinaceum, H. erinaceum subsp . erinaceo­
abietis can be dif ferentiated. The basidiospores of 
H. abietis are 5- 6 x 4- 5 ~m while those of H. erinaceum 
subsp. erinaceo-abietis are 6-7.5 x 4. 5-6 ~m. The two also 
differ in structure of tooth trama . Hericium erinaceum 



subsp. erinaceo- abietis lacks the broad (up to 15 ~m diam) 
thick- walled hyphae (walls up t o 5 ~m th ick) which a re 
found in H. erinaceum and the inflated cells (up to 
15 ~m diam) that have little wall thickening. 

In culture, H. ePinaceum subsp. erinaceo- abietis 
grows about half as fast as H. erinaceum on malt extract 
agar at 25 C and about twice as fas t at 32 C. The new 
subspecies and H. abietis gr ow eq ually well at 25 C on 
malt extract agar but H. abietis does no t grow at 32 C 
while the new subspecies does. 
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TAXONOHY OF PHANEROCHAETE CHRYSORHIZON 
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KAREN K. NAKASONEl/ 

Department of PZant Pathology 
University of Arizona 

Tuason , Ariz . 85721 

Du r i ng type s tudies leading t oward a monogr aph of 
Phanerochaete Karst., the type specimen of Hydnwn 
ah~ysorhizon Torrey in Ea t on (1822, p. 309) [ = Phanerochaete 
chrysorhizon (Torr. i n Ea ton) Budington et . Gilbn.) and the 
type specimens of its facultative (taxonomic) synonyms were 
st udied . Among these synonyms was the name Hydnum 
omnivorum Shear (1925) . This name was applied to a s pecies 
that Shear felt was probably the perfect state of 
Phymatotrichum omnivorum (Shear) Dugga r (1916) 
[ = Phymatotrichopsis omnivorum (Shear) Hennebert (1973, 
p. 199)]. These two species a r e probably no t, as Shear 
supposed , dif ferent s tates of the same organism but to da t e 
this has no t been demonstrated unequivocally. 

\~en he published the name Hydnum omnivorum, Shear 
i ndica ted (1925, p. 4 77) the " t ype" to be his numbe r 526 7, 
on MacZura aurantiaca [ = MaaZura pomifera (Ref . ) Schmeid . ), 
near Paris , Texas, Sep tember 1903 , and provided a painting 

ll Present address Center fo r Fo rest Hycology Research. 
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of the s pecimen. In BPIY a specimen with the same 
collect ion data wa s fo und ( cit ed by Gilbertson 1964, p . 22). 
Further indication that it is the same specimen referred t o 
by Shear is the fa c t that it matches exactly the painting 
accompanying the description provided by Shear. The twigs 
and tho rns of the twigs branch a t th e same angle and are 
loca t ed in th e same place relative t o each o ther as theyare 
in the pai nt ing. There is no doubt that this is the type 
specimen for H. omnivoPU.m Shea r. 

The use of the name Hydnum omnivorum has been 
chall enged r ecently by Hennebert ( 1973 , p. 199) , who sta t es 
that th e name refe rs t o a Basidiomyce t e but i s based on a 
type specimen that is a memb e r of th e Fun gi Imperfect!. 
His studies ot the type specimen apparently revea l ed 
neithe r basidia no r bas idiospores, and he, the r efo r e , 
consid e rs th e name illegitimat e . 

Howe ve r , ou r s tudies of the type specime n revea l ed th e 
presence of a basi diomyc e t ous hymenium with cys tidia . 
hol obas idi a , and basidiospores. She a r r eported seeing none 
of these s tru c tures but was not in doubt as t o thespec imen's 
being a Basi diomy cete, as indicated by his t ex t and the name 
he prov ided fo r it. 

The epithe t omnivoPum, although probably an un fo rtunate 
choice since it is probably no t the perfect s t ate of 
P. ormliVoPum , fulfills the requirements fo r both 
l egitimate and valid publi ca tion. 

The recent use o f the epi thet ch PysoPhizon a lso 
des e r ves discussion. Gi lber t son (1964, p. 23) trea t ed 
H. omnivorum as a synonym of H. chPysoPhizon . The two were 
a lso cons idered conspecifi c by Gilbertson, e t al. (1974, 
1976), Lindsey and Gil bert son (1975), and Bu rdsall ( 1976). 
I n a ll four pub lications the name Phanepochaete hrysoPhizon 
was used t o encompass both s pe c ies . Mo re recent s tudies . 
however, indica te that H. omnivo~ i s a di s tinc t s pecies , 
differin g from H. chrysorhi~on in basidioca r p col o r, 
basidiospore size, cys t idium charact e rs, and di s tribution . 

11 Herbarium abbreviations a r e those of Ho lmg r en and 
Keuken (197 4) . 
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Parmasto (1967, p. 384) proposed the genusHydnophZebia 
Parm. for H. chrysorhizon. If this genus is r ecognized, 
then Hydnum omnivorum s hould be i ncl uded . However, we do 
not feel that the hydn aceous basidiocarp, which is the only 
char ac t er by which these s pecies differ from members of 
Phanerochaete , warrant s this segr egation. We recognize 
bo th as members of the genus Phanerochaete . 

A description of the basidiocarp cha r ac ters and 
cul ture char acte r s of each species is offe r ed. The 
specimens marked with an * are those f rom which c ultures 
were s tudie d. All s pecimens and c ultures cited are on 
deposit at CFMR unless otherwise indicated. 

Phanerochaete chryaorhizon (Tor r. i n Eaton) Bud ingt on 
et Gilbn. Southwest Nat . 17:417. 1973. Figs. 1-9 . 
- Hydnum chrysorhizon Torr . in Eaton. ~~nual Bot., 

Ed . 3, p. 309, 1822. 
OxydOntia chrysorhiza (Torr . in Ea t on) Rogers e t 

G. W. ~rein. Mycologia 50:308. 1958. 
Mycoacia chrysorhiza (Torr. in Ea t on) Aoshima et 

Furukawa. Trans. Mycol. Soc. Ja pan. 7:135. 
1966. 

HydnophZebia chryaorhiza (Torr . in Eaton) Parm. 
Eest. Nsv. Tead. Akad. Toim . 16:384. 1967. 

Basidiocarp broadly effused , extendin g up to 20 x 10 
em, thin, membraneous, easily sepa rable, reddish orange 
(7A8)lf to deep or ange (near 5A8), hydnaceous, t eeth widely 
spaced to dense, up to 1.5 mm long , cylindrical or tapered 
to r ounded apex, orange white (5A2) t o pale orange (5A3); 
margin fimbria t e to rhizomorphic, up to 1 mm diam, r edd ish 
orange (near 7A8). 

Hypha l sys t em monomitic ; s ubiculum not differ entiated 
from abhymenial sur face , 250-500 ~m thick (excluding t eeth ), 
a textura intricata to textura porrecta; hyphae (Fig . 1) 
4-7 (- 9) ~m diam, hyaline to pale yellow, thick-walled 
(wal ls up to 2 ~m thick) or wi th only slight thickening , 
usually densely encrusted with hyaline cr ys t als, sep t a 
widel y spaced, lacking cl amps a t mos t sep t a , some sep t a 
clamped, rarely with several clamps a t one septum, 

11 Color notations are those of Kornerup and Wanscher 
(1967). The not ation i nd icates plate number , vertical 
column, and horizonta l col umns , respectively. 
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Figs . 1- 4.-- P. chPysoPhizon (type) . Line drawings of 
mic roscopic s truc tures f rom basidioca rps . 1 . subicular 
hyphae . 2 . basidiospo res . 3 . bas i dia . 4 . cystidia . 
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bran chin g frequent , mostly at nearly ri ght angles; tooth 
trama a compac t t ex tura porrecta o riented perpendicular to 
subst rat e , hyphae like those of subicul um ; subhymenium a 
compact cextura porrec ta, short- cel led, hyaline, thin­
walled, lacking clamps . smooth, or lightly coated with pale 
yellow granules; cys tidia (Fig . 4) ventricose , smooth, 
thin- •·lalled , hyaline , 18- 40 x 4 . 5- 6 ~m, lacking clamps at 
ba sal septa ; basidia (Fig . 3) clavate t o broadl y clavate , 
15-20 x 4 . 5-6 urn , hyaline , thin-walled, lackin g clamps at 
basal septa , 4- sterigmate , sterigmata 3-3 . 5 urn l ong ; 
basid iospores (Fig . 2) 4-5 x 2- 2. 5 urn, ovoid to na rrowl y 
ovoid , slightly fla ttened adaxially . hyaline , thin-walled , 
smooth , negative in Hel ze r ' s reagent , acyanophilous . 

Specimens Examined : FLORIDA--HH B 4720 , HHB 4733, an d 
HHB 6372, on Que Pcus sp . (oak) , behind Mall , State Route 441; 
HH B 6452 , on oak, University of Flo rida Horticulture Uni t; 
HHB 6468 , on Liquidambar styracijlua L. (sweetgum); and 
HH B 6478* , on Carpinus ca:roliniana Walt. (American 
hornbeam), Hogtown Creek Basin , NW 8th Stree t; all f r om 
Gainesville , Alachua County ; HHB 7202 , on Nectand.Pa 
coPiacea (Sw.) Griseb . (Jamaica nectandra) , Gumbo Limbo 
Trail, Everglades Na t ional Park , Dade County . f~YLAND--
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HliB 622* . on oak , Patuxent \;ildlife Research Refuge. 
Lau rel , Prince Georges Co unt y . HISSISSIPPI--HHB 8870*, on 
oak , and HHB 8871•' , on Pinus taeda L. (loblolly pine) , bo t h 
5 miles \J of \Jiggins , S of Red Cr eek , St o ne Co unt y : HHB 8917, 
on Comus Fl.ol"ida L. ( flo,;ering dogwood). Hammock. Ha r rison 
Expe rimental Forest . Har rison County. NEH YORK-- RLG 5507*, 
on PopuZua grondidentata Hi chx. (bigtooth aspen) , Otisco 
Rd., Otisco, Ononda~a Co unty . NORTH CAROLlNA- -HHB 2652 . 
on FPaxinu sp . (ash), Scaly School- Dryman Chapel Rd .. 
Nantahala Natic>nal Forest , ~lacon County; HHB 4352, on 
flowering do gwood, along Kepha r t Prong , Great Smoky 
No unt ains National Park, Swain Co unt y . SOUTH CAROLINA-­
Curtis 2608, on oak , April 1849 . Soc iet y Hill . Darlin gto n 
Count y , iso t ype of Hydnum fragiZZis imum Be rk . e t Cu r t . , 
(FH). TENNESSEE-- HHB 3012'' , on Jugtan sp . (14a l nut), near 
Cable NUl. Cades Cove, Blount County . a nd HHB 4134, on 
Ace!" sp . (maple) , Snake Den Trail, Cooke C0unt y . both from 
Gr eat Smoky ~lountai.ns National Park . IHSCONSIN--HHB 9375 . 
on Poputus tl"emutoides Ni c hx . (q uakin g aspen), Blue Hounds 
State Pa rk . Iowa C0 un ty . 

Fig . 5 .--Cult ures of P. <'hl"yso!"hizon (on ri gh t s hol4i.n g no 
gr o14 th) a nd H. omnivol"wn (on l eft ) g r own a t 36 C on malt 
extract agar fo r 14 days . 
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Fi g . 6.--Graph showin g growth of P. chrysorhiaon and 
H. omni voPum at 10 constant t e mp era t ures o n malt 
ex tra c t agar after 7 days . 

Culture description 
Species Code: 2. 5. 16 . 32.37. 40.42. - 43.54.55 (us ing 

Nobl es (1965) sys t e m) . 
Key Pa ttern : B- P- l -1-10- 14 (using Oavidson e t al. 

(1942) sys tem). 
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Growth on 1 . 5% malt extrac t aga r at 25 C mo derate , 
25- 35 mm radius/wk , optimum g rowth at 28 C, trace of growth 
a t 36 C (Figs . 5 , 6) ; mat thin, appressed . white, becomin g 
slightly orange , some iso l ates event ually with zones of 
orange woo l y ae rial hyphae, hyphae near i noc ul um o range; 
margin i nd is tin ct, even; reverse bl eached ; odor mi ld; no t 
fruitin g in 6 wk. 

On ga ll i c acid agar af t e r 1 wk a t 25 C diffusion zone 
up t o 35 mm diam , li ght reac tion , t race of growth; on 
t ann ic ac id aga r diffusion zone up t o 20 mm diam, l igh t 
reac t ion , no growth. 

Ha r ginal hyphae (Fig. 7) 2.5- 7 um diam , hya line . t hin­
wa l led, with occas i o na l branching, especia lly on narrowe r 
hyphae, mos t ly simple septat e, with ra re s in g l e or multiple 
clamp s ; ae ri a l hyphae (Fig . 9) (2. 5-) 4-7 urn diam, hya l i ne 
to pale yellow, with s lightl y thickened t o thick walls. 
often aggregated t o fo rm o range co rdons. usua lly cove re d 
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Figs . 7- 9.-- P. ch~yso~hizon (HHB 8871). Line drawings of 
microscopicstructures from c ulture. 7. hyphae of ma rgin. 
8. submerged hyphae. 9. aerial hyphae. 
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with yellow granules, mostly simple septate with rare single 
or multiple clamps; submerged hyphae (Fig . 8) 5-7 vm diam , 
hyaline, t hin-walled, with rare clamps, broad hyphae with 
in frequent branching usually producing narrow much branched 
hyphae . 

Phanerochaete omni.vol'wn (Shear) comb . nov . 
Figs . 5, 6 , 10-16 . 

: Hydnwn omni.vol'W71 Shear, J . Agric . Res. 30 :476. 1925. 

Basidiocarps effused in small often poorl y developed 
pat ches, thin , memb raneous, creamy yellow , adnate to some­
what separable , hydnaceous; teeth up to 1 mm long , tapered 
to apex; subiculum white , fibrous to byssoid; margin white , 
thick , fibrillose and irregular in outline or rhizomorphic; 
r hizomorphs white, usually poorly developed , occasionally 
well developed and up to 0. 25 mm diam. 

Figs . 10- 13 . - - H. omnivol'wn (type) . Line drawings of 
microscopic st r uctures f r om basidiocarps . 10 . subicular 
hyphae . 11. basidiospores . 12 . basidia. 13. cystidia. 
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Hyphal system monomitic; subiculum a texture intrica ta~ 

hyphae (Fig. 10) 5- 9 (-12 ) urn diam , with slight wa ll 
thickening, hyal ine , with c lamps at some septa , some times 
multiple c lamps present , wi th den se e nc rustat ion on some 
hyphae , branching at nea r r i ght an gl es ; s ubhymenium a 
compact textu ra porrecta, hyphae 3. 5-4 , 5 urn diam, some areas 
with irregula r swellings up to 6 urn beco min g a textura 
epide rmoidea, hya line , thin-walled, much branched , smooth 
or with scatt e red hyaline gr anules; hymenium with cys tidia 
and basidia; cystidia (Fi g . 13) poo rly developed , hyphoid, 
thin-walled, hya line, of irre gular length, up co 4 urn di am, 
protruding up to 20 urn beyond basidia ; basidia (Fi g. 12) 
(15-) 20- 25 (- 27) x (5. 5- ) 6- 7 urn , clavate , hyaline, thin­
walled , lacking clamps at base, 4-srer i gma re, s te r i gmat a up 
t o 4 urn long; basidiospo res (Fig. 11) 5-6 x 3- 3. 5 urn , nea rly 
ovoid, slightly flattened adaxially, hyaline , thin- walled, 
smoo th , negative in ~lelzer ' s r eagent, acyanophilous. 

Specimens Examined : AR I ZONA--HHB 6218 and HHB 6227 , 
on Ptatanus Wr>ightii S. Wats. (Arizona sycamore), and 
HHB 6228*, on Acacia sp . (acacia), all f r om Pe1onci1lo Mrs., 
Co hise County ; KKN 187 on Fouquier>ia sptendens En gelm. 
(oco tillo), highway 90 , milepos t 299, Cochise County 
(ARIZ). HHB 5969*, on Ari zona sycamore, and HHB 5972, on 
Chitopsis tineaT'is (Cav . ) Sweet (desert willow), Redington, 
Pima County ; HIIB 8426, on BacchaT'is sp . (desert broom), 
Tucson, Pima County; RLG 10887 and RLG 10888, on PT'osopis 
juZifior>a (Sw.) DC ~esquire) , Santa Catalina ~It s . , Pima 
County (ARIZ) ; JPL 72, on COT'negia gigantea (Engelm.) 
Br itt. e t Rose (saguaro ), Sagua ro Nat. Mon ument--\4est Unit , 
Pima Co unt y (ARIZ) ; KKN 90, KKN 102, KKN 112*, and KKN 113, 
on ocotillo , Sant a Rita Expt . Range , Pima Coun t y (ARIZ); 
RLG 10857, on ocotillo, Sant a Catalina Mts ., Pima Co unt y 
(ARIZ); RLG 10391, on mesquite, Galliur o Mts. , Pinal 
County (ARIZ); RLG 10507, on mesquite, Baboq uivari Mt s ., 
Santa Cruz Count y (ARIZ). 

Culture desc ription 
Species Code: 
Key Pattern: 

2.5 .16 . 20.24 .32 . 37.40.42 .-4 3.54. 
B- P- M-1-9-11- 14- 16 . 

Growth on 1.5% malt extrac t aga r a t 25 C moderate, 25-
35 mm r adius/wk, optimum growth at 32 C, r apid growth a t 
36 C (Figs. 5, 6); mat thin, wispy downy to woolly co ttony, 
wh i t e, becomin g yellow orange near inoculum, eventually 
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Figs. 14-16. --H. omnivoPwn (HHB 6228). Line drawings of 
mic roscopic struc tures f rom cul ture . 14. hyphae of 
mar gin. 15 . subme r ged hyphae. 16. aerial hyphae. 
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spreading over plate and developing co rdons; margin 
appressed, even; reverse bleached; odo r mild; not fruiting 
in 6 wk. 

On gallic acid agar af t e r 1 wk at 25 C diffusion zone 
15-20 mm diam , very light reac tion, no growth; on t annic 
acid agar diffusion zone 35- 40 mm, very light reaction, no 
growth. 

~~rginal hyphae (Fig. 14) 3. 5- 7 ~ m diam, hyaline, 
thin-walled, f requently branched, mos tly simple septate 
with rare single o r multiple clamps; aerial hyphae (Fig.l6) 
4-7 urn di am, hyaline t o pal e yellow, thin- t o thick-walled, 
often aggregated t o form cordons, usually encrust ed with 
yellow granules, simpl e septate with rare single or 
multiple clamps ; submerged hyphae (Fig . 15) of two t ypes: 
(a) similar to aerial hyphae but lacking enc rust ations ; 
(b) 1 . 5-5 urn diam, hyaline , thin-walled, septa r are, clamps 
lacking, i rregularly br anched and contorted , nonst ainin g in 
KOH-phloxine mou nt s. 

Remarks: ~la c roscopically P. ch1'y8o1'hi zon and 
P. omnivo1'um a r e distinguished on the basis of basidiocarp 
color and rhizomorph development. Phane1'0chaete 
ch1'yso1'hizon is bright o range with well developed orange 
rhi zomo rphs and somewha t paler spines; P. omnivoPum is 
yellow or c r eam (including spines) with a white fimbriate 
to slightly rhizomo rph ic margin. 

Nicroscopically P. omni vo1'um can be separ ated from 
r . ch1'y801'hi zon because of its broader spo res, usually 
fewe r cystidia , and a t endency t owa r d thinner- walled 
hyphae (walls usually 1 urn thick while those of 
P. ch1'yso1'hizon a r e often 2-3 urn thick). 

In culture the two species can be separated readily 
when grown at 36 C (Figs. 5 , 6). Phane 1'ochaete 
ch1'y801'hizon grows onl y 1-2 mm in 2 wk while P. omnivol'um 
nearly covers the plate i n that time . At 25 C the two a re 
not readily distinguishable. 

Ecologically these s pecies occupy vastly different 
niches . Phane1'ochaete omni vol'Um occurs on desert hardwood 
s hrubs and trees , while P. chryso1'hizon inhabits hardwoods 
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(rarely con ifers) in more moist a r eas . The spec imens 
examined indicate that P. omnivorum occu r s in the south­
western United States and east into Texas while 
P. chrysorhizon occurs throughout the eas t e rn United States 
and wes t i nto Mississippi. An overlapping distribution in 
Texas is to be expec t ed because ther e the dry and moist 
regions meet. 
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A STUDY OF AMANITA TYPES 
I. TAXA DESCRIBED BY C. H. PECK 

DAVID T. JENKINS 

Vepall.tme.n.t o6 &iotogy, U.UveM.i.ty o6 Atabama .i..n B.Uun.i.ngiUlJ!I 
!Wuni.ngl111m, AL 35294 

The inmense influence that C. H. Peck exerted on American IJ1YCO ­
logy is a well accepted and documented fact (Lloyd, 191 2; Bessey , 1914; 
Atkinson, 191 8; Burnham, 1919). Th roughout his 48 year tenure with 
the State Museum of New York at Albany hi s untiring observation and 
analysis of the f lora of New York resulted in a herba r ium of many thou­
sands of specimens, over 2700 of which were fungi (Gilbertson, 1962). 
Included among these were 36 taxa of the genus Aman.i.ta described as 
new. 

During the period from 1867 to 1915 when Peck published his IJ1YCO­
logical studies many nomenclatural rules that are observed today were 
not in existence or were little used . Such was the case of the recog­
nition of nomenclatura l types. Rules governing the designation of 
nomenclatura 1 types were not adopted by American 111)1col ogi s ts until 1904 
and international acceptance wa s not gained until 1930. 

Even t hough Peck publi shed new taxa after the adoption of the 
American Code in 1904, he still did not designate type s pecimens. Usu­
ally , however, he would cite one or more s pecimens . According to the 
International Code of Botani cal Nomenclature (Art. 7, note 3; Guide for 
the Determination of Types), if more than one spec imen is cited in the 
original description and one of these, i . e ., preferably a collection by 
the author, can be adequately associa ted with an extan t herbarium s pec­
imen it should be designated as a l ectotype. Thi s procedure has been 
followed with several of Pec k ' s taxa. 

lt was not unconmon for Peck to cite only one specimen in the ori­
ginal description. The i nformation contained in this citation fre­
quently did not completel y match that of any herbarium s pecimen. Ordi­
narily this might necessitate the designation of a neotype (Art. 7, 
note 3, International Code of Botanical Nomenclature). It has recently 
been noted that Peck rarely accessioned into the herbarium more than 
one collection of a particular organism from the same location . Any 
subsequent collections of this organism from that same location were 
usually made by someone else (Personal coommication, Dr . John H. 
Haines, State Museum of New York). After examining many of the s peci­
mens from Peck's herbarium this practice appears to have been the case. 
The i ncongruence between the or i ginal citation and the informa tion with 
the herbarium spec imen appears , therefore, to be of 1 i ttle consequence, 
thus, allowing the specimen in ques tion to be impli citly designated as 
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the holotype. There will be no discussion for those taxa with an im­
plicit holotype. 

It is the purpose of this publication to designate and describe 
the type specimens for the taxa of the genus Am~ named by C. H. 
Peck. Of these 36 taxa, descriptions are provided for 30. At present 
five of the remaining taxa do not have representative specimens in the 
State Herbarium, a fifth specimen was determined not to be an Am~, 
and AmaJu .ta. 6Jtof>:t-i.o.na. is a nomenclatural synonym of Aga!Uc.U6 mU6 c.aJUul, 
var. m&tolt . 

The descriptions contain macroscopic characters obtained from ob­
servations of the dried type specimens, with one exception being the 
color citations from the original description (in italics). Extensive 
microscopic observations are included when adequate reinflation of per­
tinent tissues permitted analysis. These studies were made on a Wild 
M20 bright-field, phase contrast microscope with a Nikon EFM camera 
attachment allowing magnifications up to 3250x. Tissues were prepared 
for study using techniques similar to those described by Bas (1969). 

Descriptions for several types have been previously published 
(Jenkins, 1977), but are included here to provide a single source of 
reference. 

TYPES STUDIED 

1 . Am~ a.bJtupta. Peck. 1897. 
Holotype (Implicit: d~ . ~): 
s.n.(NYS). 

Torr. Bot. Club Bull . 24: 138. 
Alabama, vii. 1896, L. M. Underwood 

PILEUS: approximately 7 em broad, plano-convex, margin slightly 
inrolled, faintly striate, whlte; volval remnants sparse, randomly 
distributed, irregular to pyramidal warts. LAMELLAE: crowded, free or 
just reaching stem, w~e . STIPE: 9 x 0.7 em, tapering upward, solid, 
basal bulb abrupt, subglobose, white ; annulus superior, submembranous; 
volval remnants as a few, irregul~r warts at base of stipe. 

PILEIPELLIS: filamentous hyphae densely interwoven to subradial, 
slightly gelatinized. PILEUS TRAMA: undifferentiated filamentous 
hyphae and elongate, inflated cells. LAMELLA TRAMA: bilateral. 
SUBHYMENIUM: hyphae subcellular to cellular, clamped. BASIDIA: up to 
52 x 4-10 ~m, 4-sterigmate, clamped. VOLVA: filamentous hyphae on 
pileus extremely sparse, moderately branched, up to 8 ~m diam; inflated 
cells predominant type, mostly globose, subglobose, and broadly ellip­
tic, up to 37.6 x 31.3 ~m, with fewer oblong-elliptic to clavate, up to 
59.5 x 18.8 ~m, terminal or short, terminal chains; volval material at 
base of stipe very similar to that above. STIPE TRAMA: filamentous 
hyphae sparsely branched, up to 9 ~m diam, occasionally clamped; in­
flated cells terminal, clavate, longitudinally oriented, up to 160 x 
20 ~m. PARTIAL VEIL: filamentous hyphae sparsely branched, up to 7 ~m 
diam, rarely clamped; inflated cells terminal, mostly clavate, up to 
78 x 15.7 ~m, with a few subglobose to pyriform, up to 21.9 x 15.6 ~m. 

SPORES: 7.8-9.4 x 5.5-7.0 ~m (E = l .24-1.71; Em= 1 .46), broadly 
elliptic to elongate, often adaxially flattened, hyaline, amyloid, thin 
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walled; contents guttulate, apiculus sublateral, cylindric to truncate­
coni c . 

2. AmaJt.Ua IM.votva.ta Peck. 1909 . Torr. Bot. Club Bull. 36 : 32g. 
Holotype ( Implicit: du. m.i.h<. ): Claremont, California, i. 1909, C. F. 
Baker s . n . (NYS). 

PILEUS: 7-10 em broad, plano-convex, margin shal lowl y stri ate, 
wlu.te cuUit blloWJU.h •.ta.Uth .towaJtd cen.I:VL. LAMELLAE: free, crowded, 
wh.Ue; lamellulae numerous . STIPE: 13-15 x 1.6-2 . S em , equal, floc­
culose, wlt.i:te. , basal bulb ovoid; annulus superior, narrow , wlri.te., soon 
disappearing; volva 3-5 x 4 . 6 em, lobed , with an inner margin sur­
round i ng the stipe, wlt.Ue. 

PILEIPELLIS: filamentous hyphae densely interwoven, gelatinized. 
PI LEUS TRAMA: undifferentlated, filamentous hyphae, moderately 
branched, up to 8 vm diam, and elongate, inflated cells, terminal and 
short, termi na 1 chains. LAMELLA TRAMA: bil atera 1 ; filamentous hyphae 
up to 8 vm diam, moderately branched, no clamps; inf lated cells elon­
gate , te rminal or short, terminal chains. SUBHYMENIUM: hyphae dis ­
tinctly ramose, no c lamps . BASIDIA: up to 55 x 4-11.7 vm , 4-sterig­
mate, thin walled, no clamps. VOLVA: f ilamentous hyphae at base of 
stipe predominant, s parsely to moderately branched, up to 14 vm diam, 
no clamps; inflated c.ells few, elongate, clavate to fusifonn, up to 
156 .5 x 37 vm , t erminal. STIPE TRAMA: filamentous hyphae undifferen­
tiated and inconspicuous; i nflated cells terminal or rarely short, 
terminal cha ins, oblong-ellipt ic to clavate, longitudinally oriented, 
up to 188 x 46 .9 um. PARTIAL VEIL : fi l amentou s hyphae up to 7 vm 
diam, modera tel y branched, no clamps observed, few gl oeoplerous seg­
ments; no i nflated cells. 

SPOR ES: 8.6-10. 2 x 7. 0-7.B vm (£. = 1.10-1.34; ~ = 1.25), s ub­
globose to broadly ell i ptic, often adaxially f lattened, hyaline, 
amyloid, thin walled; contents guttulate; apiculus sublateral , cyli n­
dri c . 

3. AmaJt.Ua ca.t.yp.tJutta. var. a.tbe.>ceM Peck. 1900. Rep. N.Y. St. Mus. 
53: 840, pl. A, fig . 1-5. 
Holotype (Impli c it: du. milt.<): Gansevoort, vi i., C. H. Peck s.n. 
(NYS) . 

PILEUS: approximately 6 em broad, plane to plano-convex , margin 
distinctly striate, wh.i.U.~oh ; volval remnant as a large, membranous 
patc h, «We , covering a major portion of the pileus. LAMELLAE: free, 
c rowded, edges even. STIPE: approximately 12 x 1.3 em, tapering 
slightly upward, hollow, lumen large, no ba sal bulb; only a few rem­
nants of a membranous annulus remain i ng; volva large, thic k, membranous, 
lobed, usually not adhering to stipe . 

P!LE!PELLI S: densely interwoven, gelatinized, f ilamentous hyphae. 
PILEUS TRAMA: undifferentiated, filamentous hyphae, up to 8 um diam, 
moderately br anched , and elongate, inflated cells . LAMELLA TRAMA: 
bilateral; filamentous hyphae up to 7 vm di am, moderately branched, 
rarely clamped; inflated cells elongate, terminal or in short, terminal 



26 

chains . SUB HYMENI UM: hyphae ramose, no clamps observed. BASIDIA : 
up to 50 x 4-11 vm, 4-sterigmate, thin walled, no clamps. VOL VA: 
outer layer composed primar i ly of filamentous hyphae, moderately 
branched, up to 8 vm diam, no clamps; inflated cells mostly subglobose 
to elliptic, up to 80 x 62.6 vm, terminal or occas ional short, t er­
minal chains; inner layer very similar, but w1th a larger number of 
inflated cells : volva on pileus very similar to that on base of s tipe. 
ST IPE TRAMA : filamentous hyphae fairly conspicuous, sparsely branched; 
infla t ed cells termi nal, clavate , longitudinally oriented , up to 278 
x 37 . 6 vm. PARTIAL VEIL: al most exclusively filamentous hyphae, 
sparsely branched, up to 7 vm diam, rarely clamped, only an occasi onal, 
small, inflated cell , usually elliptic . 

SPORES: 12. 5-13 x 9.0-10 vm (E = 1.30-1.38; E"' = 1. 31), elliptic, 
often adaxially flattened. hya 1 i ne. non amyloid . thinwall ed; con tents 
guttulate; apiculus sublatera l , cylindr i c. 

4 . Ama!Li.ta <Ai.yptJr.a.to.i..du Peck. 1909. Torr. Sot. Club Bull. 36 : 329. 
Lectotype (du. m<.lo.<.): Claremont, California, i. 1909, C. F. Baker 
s . n. (NYS). 

PILEUS: 4-8 em broad , convex to plano-convex, margin sha ll owl y 
striate , .t.ead co.t.o11.ed, daltkiZJl .t.owaJUI ceJLtiZJl ; volval remnant as a large, 
irregula r but unbroken, wlt-Ue , membra nous patch covering a large por­
tion of the pileus. LAMELLAE : deeply si nuate, while , c rowded. STI PE: 
wh<..te. , minutely pulverulent striate, 8-12 x 0.8-1.75 em, tapering up­
ward , hollow, annulus evanescent, adheri ng to lamel lae in young spec­
imens; volva up to 2 em deep, irregularly l obed, !du.te, frequently 
adhering to t he s ti pe. 

PILEIPELLI S: densel y interwoven, gelatinized, filamentous hyphae . 
PILEUS TRAMA: undifferentiated, fi l amentous hyphae and elongate, in­
flated cells. LAMELLA TRAMA: bi lateral; filamentous hyphae up to 7 vm 
diam , moderately branched, no clamps; inflated cel l s elongate, terminal 
or short, terminal chains. SUBHYMEN!UM: hyphae ramose , no clamps. 
BASIDIA : up to 77 x 3.9- ll .7 "m, 4-ster igma te, thin walled, no c lamps. 
VDLVA: filamentous hyphae dominant, moderately branched, irregularly 
interwoven, up to 8 \.lin diam, no clamps; inflated cells few, most ly 
broadly elliptic to elliptic , up to 87.6 x 78.3 vm: tis sue at base of 
stipe very similar to that on pileus . STIPE TRAMA: filamentou s hyphae 
undifferentiated and incon spicuous, no clamps; inflated cell s terminal, 
clavate to oblong-ellipti c, longitud i nall y oriented , up t o 359.4 x 
68.9 vm . 

SPORES: 11.7-14. 8 x (6 .2 )7.0-8. 6 vm (E = 1.50-2.27; ~ = 1.66), 
ellipt ic to cylindric, often adaxial ly flattened, hyaline, nonamyloid, 
th i n walled; contents guttulate; apiculus sublateral, cylindric to 
truncate-coni c. 

Typi fication. Although there i s apparen t l y only one collection 
cited in the original desc ript ion , an impli c it holotype cannot be 
designated. In the herbar i um box la beled 11 type" from Peck' s herbar ium 
there were two separate coll ections from C. F. Baker, numbers 5100 and 
5115. 8oth were co llected under Oak trees i n Claremont, CA, the cita­
tion in the original publication. Examination of the specimens shows 
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them to be the same organism. It would appear that Peck had two sep­
arate collections at his disposal when delimiting this taxon . Since 
this possibfl ity exists neither can be considered the holotype. In­
stead a lectotype must be chosen from these two collections (Art. 7, 
note 3, International Code of Botanical Nomenclature). Analysi s of 
the descriptions accompany! ng these specimens revea 1 s much s imilarfty 
in wording between the description of collection 5ll5 and that used by 
Peck in the original description. Based upon this similarity and the 
presence of four fruit bodies in 5ll5 vs. one fruit body in 5ll0, I 
have chosen collection 5ll5 as the lectotype. 

5. ~ cand.Ula Peck. 1Bg7. Torr. Bot . Club Bull. 24: 137-138. 
Holotype (Implicit: du. m<.ILi.) : Alabama, x., F. s. Earle s .n .(NYS). 

PILEUS: approximately 10.4 em broad, plane, margin not striate, 
wlti..te; volval remnants as a thin pulverulence with a few, randomly 
scattered warts near the center. LAMELLAE : just reaching stipe, mod­
erately broad, crowded; l amellulae attenaate. STIPE: approximately 
12 x 1.5 em, cylindrical or tapering slightly upward, solid, covered 
with a slight flocculence, basal bulb abruptly enlarged, subglobose to 
broadl y elliptic, up to 4.5 x 4 em; no annular remnants; valva as a 
dense flocculence or rings of small, irregul ar chunks . 

PILEUS TRAMA: undifferentiated, filamentous hyphae, up to 8 "" 
diam, moderately branched and elongate, in fla ted cells. LAMELLA TRAMA: 
bilateral; filamentous hyphae up tog "" diam, moderately branched, 
no c l amps observed; inflated cells elongate, terminal. SUBHYMENIUM: 
hyphae inflated ramose , no clamps observed. BASIDIA : up to 46 x 3-
12.3 um , 4-sterigmate, thin walled, no clamps observed. VOLVA: fila­
mentous hyphae on pileus relatively inconspicuous, moderatel y branched, 
up to 8 um diam, no clamps observed, in fla ted cells dominant, globose, 
broadly elliptic to broadly cl avate and oblong-elliptic, 30-60 x 15-
33 um, usuall y as short, terminal chains: remnants on base of s tipe 
very similar to that on pileus. STIPE TRAMA : fila mentous hyphae 
rather abundant, up tog um diam, sparsely branched; inflated cells 
terminal, clavate, longitudinally oriented, up to 245 x 29 um. 

SPORES: ll-12 . 5 x 5 . 9-7.0 uc (E • 1.56-2.0; ~ • 1.80), elliptic 
to elongate, often adaxially flattened, hyaline, amYToid, thin walled; 
contents guttulate; apiculus subl ateral, cylindric . 

6. AgaM.eub c1Lfowto4mw. Peck i n Austin . 
6: 278. 

; Alm•t.i.ta chlo!Wto•ma (Peek) lloyd. 
Holotype (Implicit: du. m<.ILi.) : New York 
F. Austin s . n.(NYS). 

1878. Torr . Bot. Club Bull. 

1898. Valvae: 7, 15 . 
-Closter, viii. 1877, C. 

PILEUS: up to 15 em broad, plano-convex, margin slightly in­
rolled, not striate, wh.ite ; volval remnants as randomly distributed, 
irregular warts and pulverulence, more dense on disc, w.i.t.ll a .bc.atU!el.y 
d.UcM.Jt.i.hle ye.t.t.ow Unt. LAMELLAE: crowded , just reaching stem. 
STIPE: up to 13 x 2 em, cylindrical, solid , basal bulb c lavate; no 
annular material remaining; volval remnants as an occa sional, randomly 
distributed wart. 
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P!LE!PELLIS: a th i n laye r of densely interwoven, filamentous 
hyphae, gelatinous nearer the surface. PILEUS TRAMA: undifferentiated, 
filamentous hyphae and elongate, infl ated cells. LAMELLA TRAMA: bi­
lateral; filamentous hyphae up to 9 IJID diam, moderately branched, 
clamped; inflated cells elongate, terminal or short, terminal chains. 
SUBHYMEN!UM: hyphae inflated ramose to subcellular, clamped . BASIDIA: 
up to 57 x 3 . 9-9 .4 um, 4-sterigmate, th in walled, clamped. VOLVA: 
filamentous hyphae on pileus moderately branched, up to 8 um diam, 
occasionally c lamped ; i nflated cell s mostly subglobose to broadly el­
liptic, up to 50 x 40 um, with fewer oblong-elliptic to clavate, up to 
45 x 10 um, terminal or short, termi nal chains : volval remnants at 
base of stipe very similar to that above. STIPE TRAMA: filamentous 
hyphae quite conspicuous, sparsely branched, up to 8 um d iam, rarely 
clamped ; inflated cells terminal, elongate, l ongitudinally oriented, 
up to 200 x 25 um. 

SPORES: 8.2-9.4 x 5 .4-5 . 9 um (f = 1.49-1. 71; ~ = 1.61), ellip­
tic to elongate, often adaxi ally flat tened, hyaline, amyloid, thin 
walled; contents guttulate; apiculus sub lateral, cylindric . 

7. Atnan.<.ta CIU!.Jtuta.ta Peck. 1900. Torr. Bot. Cl ub Bull. 27: 15. 
Holotype {Implicit: du. milu:): Massachusetts , near Boston, 189g, 
Mrs . E. Blackford s.n.(NYS ). 

PILEUS: up to 4 em broad , becoming convex or near l y plane, thin, 
margin striate, wit.U<.hh OIL gMy-<Ah, 4ome.Umu .U~tg<.d wUh ye.U.ow; 
volval remnants as thin, wit.U<.hh, flo ccose patches or slight warts . 
LAMELLAE : crowded, with floccose-crenulate edges, reaching stipe, 
wh.U~; lamellulae truncate . STIPE: up to 4.5 x 0 .4-0.8 em, tapering 
upward, stuffed, wi..U~ . basal bulb globose to subglobose; no annular 
material rema i ning; volva remaining only as floccose-mealy remnants at 
apex of bulb. 

P!LE!PELLIS: densely interwoven or s ubrad ial, gelatinized, fila­
mentous hyphae. PILEUS TRAMA : filamentous hyphae undifferentiated 
and inconspicuous; inflated cell s approximately up to 160 x 64 um , 
clavate to irregularly elongate, terminal. LAMELLA TRAMA: bilateral; 
filamen tous hyphae undifferentiated. SU8HYMENIUM: hyphae ramose, 
clamps not observed . BASIOIA: 35-42 x 4-9 . 4 um, 4-sterigmate, clamps 
not observed. VOLVA: filamentous hyphae on pileus 2-6 . 5 uc diam, 
sparsely to moderately branched, without cl amps; gloeoplerous hyphae 
moderately abundant; inflated cells up to 75 x 51 um , subglobose, ovoid , 
broadly elliptic, elliptic, fusiform, cl avate , arranged mostly as ran ­
domly oriented, te rm inal chains, the terminal element usually broadly 
ellipti c to ovoid: volva remnants at base very similar to those on 
pileus. STIPE TRAMA : filamen tous hyphae undifferentiated and incon­
spicuous with terminal, c l avate, longitudinally or iented cells, up to 
200 X 32 um. 

SPORES: 7.9 -8 .7 x 7.0-8.7 um {E = l.0-1.13; Em = 1.04), globose 
to subgl obose, smooth, hya 1 i ne, thin walled, nonamyloid ; contents gut­
tulate; apiculus sublatera l, cylindric to trunct~te-conic. 

Tfpification. In the introduction an explanation was given for 
the des gnat ion of implicit holotypes for several of Peck's taxa . 



Additional explanat ion is required for th i s taxon, however. In a pre­
vious publication (Jenkins, lg77) a lectotype was designated for A. 
CJtenu.la-bt. This designation was in error and should be disregarded. 

As a result of specimen analysis during this study, as well as 
that of the previously cited publication , I have now studied all of 
the specimens of A. CJtenu.la-bt in the Peck herbarium. A reevaluation 
of the type specimen in question now requires me to accept it as an 
implicit holotype. 

8. Amcut.Ua e.longa.to. Peck. lgQg , 
Holotype (Implicit : du . m.i.IU.): 
Sterling s.n.(NYS). 

Bull. N.Y. St. Mus. 131 : 33. 
Pennsylvania, vii. lg07, E. B. 
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PILEUS: approximately 4.5 em broad, plano-convex, margin striate, 
flesh moderately t hick on disc, yellow 011. o~tmtge, •ome.timu moiLe deepty 
coto11.ed .U. :the cen.te~~.; volval remnants as randomly distributed, floc ­
cose patches. LAMELLAE: free, crowded, wh.i..te ; lamellulae attenuate. 
STIPE: approximately ll x 0.4-0.8 em, tapering upward, glabrous, 
slightly pruinose above annulus, stuffed, wh.<.te 011. wh.i.t<.6h CLt :the .top, 
poiLi.d be.tow , basal bulb elliptic, up to 2 x 1.3 em; annulus superior, 
very thin , membranous, pol.e yettow, collapsing on stem or remaining 
attached to gills; volval remnants sparse, as slight rim or loose , 
floccose patches. 

PILEIPELLIS: densely interwoven, gelatinized, filamentous hyphae. 
PILEUS TRAMA: undifferentiated, filamentous hyphae, moderately 
branched, no clamps, up to 8 um diam; inflated cells elongate, terminal 
or in short, terminal chains. SUBHYMENIUM: hyphae ramose to inflated 
ramose, no cl amps . BASIDIA : up to 40 x 4.S-g.4 um, 4-sterigmate, thin 
walled , no clamps. VOlVA : filamentous hyphae on pileus moderately 
branched, up to 8 um diam, no c lamps; inflated cells mostly globose to 
elliptic, up to 93.g x 62.6 um, with a few elongate, up to 94 x 31.3 um, 
terminal or short, terminal cha ins: volval material at base of stipe 
very simi lar to that on pileus, but with a larger number of filamentous 
hyphae. STIPE TRAMA: filamentous hyphae sparsel y branched, up to 8 um 
diam, no clamps; inflated cells terminal, clavate, longitudinally ori ­
ented, up to 281 x 37 um . PARTIAL VEIL: composed primarily of fila­
mentous hyphae, moderately branched, up to 7 um diam, no clamps, with 
a few variform, terminal, inflated cells, up to 60 x 30 um. 

SPORES: 7.8-g.4 x 5.5-6.2 um (E = 1.42-1.71 ; Em= 1.51) elliptic 
to elongate, often adaxially flattened, hyaline, amyloi d, thin walled; 
contents guttulate; apiculus sublateral, truncate-conic . 

9. AmrutUa 61l06.t.Uuul (Pk.) Sacc. (See AgaM.cu.6 lliL<IcaMu.l. var . .WtoiL). 

10. AmrutUa 6~<o6.t.Uma var. pallid.ipu Peck . 18g9, Rep. N.Y. St. 
Mus. 53: 855. 
Neotype (du . m.i.h.i.): New York- Port Jefferson, Suffol k Co . , vii., 
C. H. Peck s.n.(NYS); mixed collection, specimens annotated. 
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PILEUS: approx imately 2.5 -4 em broad, convex to plane, margin 
faint ly striate, wh.Ui..olt :to pa.te ye.Uow; volval remnants as f l occose 
patches or flattened warts. LAMELLAE: free, c rowded; lamellu l ae 
truncate. ST IPE : approximately 3.5-6 x 0 . 3-0.6 em, tapering slightly 
upward, wlt.i.te , basal bulb ovoid ; annulus fragmentary, 1.5-2 em from 
apex of s tipe, whil:e ; volva often extending above apex ·of bulb as 
s light , free margin. 

PJLEIPELL!S: densely interwoven or subradial, gelatinized, 
filamentou s hyphae . PILEUS TRAMA: composed of undifferentiated, fila­
mentous hyphae and inflated, elongate cells. LAMELLA TRAMA: bilateral; 
filamentous hyphae undifferentiated; inflated cells variform. SUB­
HYMENIUM : hyphae ramos e , clamps occasional. BASIDIA: 41-50 x 5-ll .5 
""• 4-sterigmate, rarely clamped. VOLVA: fila mentous hyphae on pileus 
up t o 8 "" di am, moderately branched, rarel y c lamped; inflated cell s 
up t o 100 x 51 um, ovoid, broadly e ll iptic, subglobose, elongate, el­
liptic, clavate, or fusiform, often as s ingle, terminal cell s or irre­
gularly disposed to apico-basal chains of cell s: filamento us hyphae 
of volva at base of stipe up to 7 um diam, moderately branched, rarely 
clamped; inflated cells up to 100 x 40 um , shapes similar to those on 
pileus but with a 1 a r ger proportion of e 1 onga te cells . STIPE TRAMA : 
filamentous hyphae undifferentiated and relatively inconspicuous; in ­
flated cell s terminal , clavate, longitudinally oriented, up to 318 x 
45 um. PARTIAL VEIL : filamentous hyphae up to 7 "" diam, moderately 
branched, rarely clamped; inflated cell s rare, elongate, terminal, not 
exceeding 50 x 10 um. 

SPORES : (7 . 3)7 .g- J0 . 2 x (5 .8)6.3-7.9(8.4) "" (E = 1.13-1. 46 ; 
~ = 1.27), subglobose , elliptic, adaxially flattened-;' smooth, hyaline, 
thi n walled, nonamyloi d; contents guttulate ; apiculus sublateral, 
cylindric to slightly truncate-conic. 

Typification . There were no spec imens originally ci ted , 
requiring designation of a neotype . The collection chosen i s mi xed, 
but includes fruit bodies exhibiting the characters of the or iginal 
descri ption . The two taxa can be separated on amyloidity of spores, 
those of the type fru it bodies of Ama>t.i.ta 6Jtohtimw. var. po.lLi.d,i.pu 
exhibiting a negative reaction, the others reacting positively . Frui t 
bodies have been annotated appropriately. 

11. Anwt.i..td gld~>~Uee,. Peck. Jgog . Bull. N.Y. St. Mus . 131: 18-19, 
pl. u., fig. 1-4 . 
Lectotype (du . mihi.): New York- Coopers Pla i ns , Steuben Co ., vii., 
C. H. Peck s. n . (NYS). 

PILEUS: approximately 7 em broad, plano-convex to slightly 
depressed, thin, margi n striate, wlt.i.te 011. ye.UO«JU.It whil:e , 4ome-timu 
4U!Jit.tt.y b.tot<I>Wh .in .tlte cen.te~t ; no vo lval remnants on pileus . 
LAMELLAE : free, crowded, wlt.i.te ; lamellulae truncate. STI PE: up to 
14 x 0.9 em , tapering upward, s tuffed, floccose-squamulose, wltil:e , base 
clavate; annulus fragmentary. median; velva appressed with a slight, 
free ring of volval ma terial above the free, margined collar. 

PILEIPELL!S: moderately dense, interwoven to subradial gelatin­
ized, filamentous hyphae . PILEUS TRAMA: composed primari ly of clavate 
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to irregularly elongate, inflated cells; filamentous hyphae undiffer­
ent iated with clamps. LAMELLA TRAMA: bil at era 1; filamentous hyphae 
undifferentiated; inflated cells elongate. SUB HYMENIUM : hyphae 
ramose, occasionally clamped. BASIDIA: 39-50 x 4 . 5-9.4 vm, 4-sterig­
mate , no clamps observed. VOLVA: filamentous hyphae at base of stipe 
2-6 um diam, moderately branched, without clamps; inflated cell s sub­
globose, broadly elliptic, ovoid, oblong-ellipti c, elliptic, clavate, 
up to 64 x 45 um . STIPE TRAMA : filamentous hyphae 3-B um diam, 
spa rsel y branched, rarely clamped; inflated cells terminal, cl avate, 
longitudinally oriented, up to 240 x 35 um. PARTIAL VEIL: filamentous 
hyphae 3-6 um diam, moderately branched, rarely c lamped ; inflated cells 
terminal, clavate, up to 180 x 25 um . 

SPORES : 7.9-9.4 x 6.3-7.9 um (E = 1.19-1.38; Em = 1.28). broad ly 
elliptic to ellipt ic, adaxially flattened, smooth, hya;ine, nonaii\Yloid; 
conten ts 9ut t ul ate; apiculus sublateral, cylindric to truncate-conic . 

Typificatio n. In Peck's original description only two syntypes 
were cited, making mandatory the selection of a lectotype . Although 
both specimens cited were of comparable condition, the one collected 
by Peck was given preference. 

12 . Am<u!da mag.Uvet<vt.W Peck. 1897 . Rep . N. Y. St. Mus. 50: 96. 
Holotype (Impli c it: du. mi.hi.): Port Jefferson, Suffolk Co., vii., 
s. n. (NYS). 

PILEUS: approximately 8 em broad, plane to plano-convex, margin 
not striate, wlt.Ue. OIL ye.tloi.!Ji6h-whU.e.; volval remnants a single, mem­
branous patch on disc. LAMELLAE : crowded, free, wi..Ue; lamellulae 
numerous. ST IPE : approximately 9 x 0.7-1.2 em , tapering upward, apex 
s lightl y expanded, tui..Ue , basal bulb elliptic, approximately 2 .5 x 2 
em; annulus superior, pendant, ample, submembranous, wlu..te; valva at 
base of stipe s heathing, membranous, lobed. 

PILEIPELLIS: densely interwoven , filamentous hyphae, s lightl y 
gel atinized . PILEUS TRAMA: undifferentiated, filamentous hyphae and 
i nflated, elongate cells. LAMELLA TRAMA: bilateral. SUBHY MENIUM: 
hyphae ramose, no clamps observed. BASIDIA: up to 45 x 4-ll.7 um , 
4-sterigmate, no clamps. VOLVA : filamentous hyphae on pileus abun­
dant, moderately branched, up to 8 vm diam; inflated cells abundant, 
subglobose, broadly elliptic, elliptic, to clavate, up to 1og.9 x 46.9 
\lm, usually terminal , with occasional terminal chains: volval material 
at base of stipe predominantly filamentous hyphae, up to 8 vm diam, 
with a small number of cells similar to those of pileus velva, in addi­
tion, an extensive gelatinous l ayer, representative of the pileipellis. 
STIPE TRAMA: filamentous hyphae sparsel y branched, up to 7 vm diam , 
no clamps; inflated cells termina l, clavate, longitudinally oriented, 
up to 250.5 x 31 um. PARTIAL VEIL: entirely filamentous hyphae, up 
to 8 vm diam, moderately branched, no clamps; no inflated cells. 

SPORES: 8.6-10 . 9 x 5.5-7.8 "" (E = 1.34-1.56; ~ = 1.47), ellip­
tic, often adaxially flattened, hyaline, aii\Yloid, thinwalled; contents 
guttulate, apiculus sub lateral, cyl i ndric . 
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13. Amrutdo. moNLi.l..U Peck. 1910. Bull. N. Y. St. Mus . 139 : 42. 
Holotype (Implicit: dM. milu): Massachusetts - Natick, i x. - x. 
1909, G. E. Morris s.n.(NYS). 

PILEUS: approximately 9 em broad, plano-convex, glabrous, flesh 
moderately thin, margin not striate, daltk gM.y.U.h bltown :tfJ b.laek.u.h 
bltown; volval remnants as small, sparse, floccose patches. LAMELLAE: 
free, crowded , edges smooth, whUt; lamellulae a t tenuate. STIPE: 
approximatel y 15 x 1 em, tapering s lightly upward, apex expanded, very 
slightly floccose, stuffed, 6ome.timM gM.y.U.h and 6tll.i.a.te a.t .the .top , 
u.~uo.Uy whUe, basal bulb subglobose to ovoid, up to 2 . 5 x 2 em; annu­
lus superior, up to 3 em from apex. membranous , double-edged, wh.Lt.i..6h 
bu66 benea.th; volva as occasional, small, floccose patches. 

PILEIPELL!S: densely interwoven to s ubradial, gelatinized, 
filamentous hyphae. PILEUS TRAMA: undifferentiated, filamentous 
hyphae and elongate, inflated cells. LAMELLA TRAMA: bilateral; fila­
mentous hyphae up to 8 ~m diam, moderately branched, no clamps observed; 
inflated cells elongate, terminal or short terminal chai ns. SUBHY­
MENIUM : hyphae infl ated ramose, no clamps observed. BASIDIA : up to 
43 x 4.9-8.6 •m, 4-steri gmate, thin walled, no clamps observed. VOLVA: 
filamentous hyphae on pileus inconspicuous, s parsely branched, up to 
8 •m diam, no clamps observed; inflated cells dominant, globose, sub­
gl obose, broadly elliptic, with a few smal l , elongate, up to 62.6 x 
26.6 um , terminal or short, terminal chai ns, the subtending cells being 
usually elongate. STIPE TRAMA: filamentous hyphae inconspicuous , 
sparsely branched, up to 7 um diam, no clamps observed; inflated cells 
te rmina l, or occasional short, terminal chains, clavate to oblong-el­
lipt ic , longitudinally oriented, up to 187 x 31.3 um. PARTIAL VEIL: 
predominantly filamentous hyphae, moderately branched, up to 7 um diam, 
no c l amps observed; a significant number of inflated cells, cylindrical, 
up to 125 x 9.5 um , rarely exceeding that di·ameter. 

SPORES: 7.0-7.8 x 5.5 - 6.3 •m (E = 1.24-1.42; Em= 1.27) , broadly 
elliptic to elliptic, often adaxially-flattened, hyaiTne, amyloid, 
thin walled; contents guttulate ; apiculus sublateral, cylindrica l . 

14 . Aman.Ua. mutti.&qUJll11o•a Peck. 1900. Rep. N.Y. St. Mus . 53: 840, 
pl. B. f ig . 1-7 . 
Lectotype (dM. mi.lu): New York- Amagansett, Suffolk Co., vii., C. H. 
Peck s.n.(NYS). 

PILEUS: approximately 4 em broad, convex to plane, margin 
slightly striate, whUe olt whUe wWt" bltown olt bJtOWII.i.l.h cen.teJt ; vol­
val remnants as numerous, angular, erect warts, more closely spaced 
toward disc. LAMELLAE : free, crowded, whUt; lamellulae trunca t e. 
STIPE: approximately 5 x 0.3-0.6 em , tapering s l i ghtly upward, stuffed , 
whUe, basal bulb ovoid; annulus fragme ntary, approximately 2 em from 
apex of stipe, whUe; volva as slight, free margin at apex of bulb, 
not inrolled. 

PILEIPELLIS : gelatinous layer with relatively little hyphal 
structure remaining. PI LEUS TRAMA: composed of undifferentiated, fila­
mentous hyphae and inflated, elongate cells . LAMELLA TRAMA: bilateral. 
SUBHYMENIUM: hyphae ramose . BASIDIA: 40-47 x 4.5 - ll •m , 4-sterigmate, 
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no clamps observed. VOL VA: filamentous hyphae on pileus approximately 
2-8 lJm diam, moderately branched, occasionally clamped, with a signifi­
cant number of gloeoplerous hyphae; inflated cells up to 76 x 51 vm, 
subglobose, broadly elliptic, ovoid, elliptic, oblong-elliptic, c lavate, 
usually arranged in terminal, randomly oriented to apico-basal chains: 
filamentous hyphae of valva at base of stipe approximately 3-7 vm diam, 
moderately branched, with occasional clamps; inflated cells s imilar to 
those on pileus with a larger number of broadly shaped cells. STIPE 
TRAMA : filamentous hyphae up to 7 um diam, moderately branched, 
c lamped ; inflated cells termina l, clavate, longitudinally oriented, 
up to 255 x 38 vm. PARTIAL VEIL: filamentous hyphae up to 3-7 um 
diam, moderately branched, clamped; inflated cells sparse, terminal, 
clavate, up to 130 x 20 um. 

SPORES: 8.7 -ll x 7.0 8.7 um (E = 1.10-1.39; Em= 1.22}, sub­
globose to ellipti c , often adaxially-flattened, smoOth, hyaline, non­
amyloid, thin walled; conte nts guttulate; apicu lus subla teral, trun­
cate-conic. 

Typification. Peck ' s original description contained no citation 
of specimens, but only three counties in which col l ections were made. 
The lectotype is from one of these, and has been chosen based on mor­
phologi cal similarities with the original description and in agreement 
with Bas (annotated specimen). 

15 . Ag<IMcu..1 mu..l~ var. al.bu..l Peck . 1880. Rep. N. Y. St. Mus. 
33: 44. 

= Aman.i.ta mu..l<aM.a var. alba (Pk.) Peck. 1893. Rep. N. Y. St . 
Mus. 46: 53. 

Neotype (du. milu}: New York- Albany and Delmar, x. , C. H. Peck 
s.n . (NYS). 

PILEUS: approximately 4-9 em broad, convex to plano-convex, 
relatively thin, margin striate, wiLUe; volval remnants as thin, floc­
cose patches or smal l , angu lar warts, arranged in nearl y concentric 
rings . LAMELLAE: free to approx ima te, crowded; lamel lulae truncate. 
STIPE: up to 8 x 0.9 em, tapering slightly upward, stuffed to hollow, 
basal bulb ovoid, up to 2.5 x 2 em; annulus fragmentary; volva as 
irregular, floccose r inglets at apex of bulb and lower stipe . 

PILEIPELLIS: dense ly interwoven, gelatinized, filamentous 
hyphae. PILEUS TRAMA: composed of undifferentiated, filamentous 
hyphae, J-g vm diam; inflated cells elongate. LAMELLA TRAMA: bilat­
era l; filamentous hyphae undifferentiated; inflated cells elongate. 
SUBHYMENIUM: hyphae ramose, occasionally clamped. BASIOIA: 41-50 
x 4-ll.5 um, usually 4-sterigmate , occasionally clamped. VOLVA: fila­
mentous hyphae on pileus up to 8 um diam, moderately branched, c lamps 
occasional; inflated cells globose, subg lobose, broadly elliptic, 
ovoid, elliptic, clavate, fu si form, up to 138 x 51 um , arranged as 
random to apico-basal, terminal chains: filamentous hyphae of volva 
at base of stipe up to 8.5 um di am, moderately branched, occasionally 
clamped; inf lated cell s very simi l ar to those on pileus. STIPE TRAMA : 
filamentous hyphae undifferentiated and relatively inconspicuous with 
terminal, clavate, longitudinally oriented cell s , up to 225 x 25 um. 
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SPORES: 9.4-11. 2 x 7.0-8.4 ~m (E = 1.29-1.45; Em= 1.36), 
broadly ellipt i c to elliptic, adaxially flattened, smOOth, hyaline, 
nonamyloid; contents guttulate; apiculus s ublateral, cylindric . 

Typification. Peck cited no spec imens in the original descrip­
tion, thus requiring the designation of a neotype . The specimen above 
was chosen because of its proximity to Peck's primary collecting area, 
its acceptable conditi on , and the exhibition of morphological charac­
teristics associated with the A. rnu.&caii.Ut complex . 

16 . AgaM.CJL6 mu.>C<IJI.iu.6 var . majOIL Peck. 1872 . Rep. N. Y. St. Cab. 
23: 69. 
Holotype (Implicit: du. mihi.): Catskill Mounta ins, x. , C. H. Peck 
s. n.(NYS) . 

PIL EUS: approxi mately 8 em broad, plano-convex, surface glabrous, 
margin striate, flesh moderately thin; volval r emnant s as irregular 
to pyramidal warts, randomly di sposed, frequently becoming thinner to­
ward margin . LAMELLAE: moderate l y broad. STIPE : approximately 9 x 
1 .6 em, tapering upward, stuffed, quite fibrillose on surfac e , basal 
bulb elliptic, up to 2.5 x 2 em; annulus superior, floccose-membranous; 
no volval remnants remaining at base of stipe. 

PILEIPELLI S: dense ly interwoven to subradia l, gelatinized, 
filamentous hyphae. PILEUS TRAMA : undifferentiated, filamentous 
hyphae and elongate, inflated cells. LAMELLA TRAMA: bila teral ; fila­
mentous hyphae up to 7 ~m diam, moderately branched, occasionall y 
clamped; inflated cell s elongate, termi nal or in short, terminal chains. 
SU8HYMEN!UM: hyphae ramose, occasionally clamped. BASIDIA : up to 
62 x 4-ll.8 um, 4-sterigmate, walls thin, clamps not obser ved . VOLVA: 
remnants on pileus a dense to loose tissue of irregu larly disposed to 
apico-basal, termi nal c hains of inflated cells and single, terminal 
cells; cell s globose, subglobose , broadly elliptic, elliptic, oblong­
elliptic, fusiform to clavate, up to 138 x 69 ~m; filamen tous hyphae 
up to 8 ~m diam, abundant, moderately branched, occasionally clamped, 
with abundant gloeoplerous segments: remnants at base of stipe very 
similar to that on pileus, but with a sma ller number of inflated ce ll s. 
STIPE TRAMA: filamentous hyphae up to 9 um diam, sparsely branched, 
clamped; inflated cell s up to 376 x 45 ~m . cla va te to oblong-elliptic, 
terminal, longitudinally oriented. PARTIAL VEIL: composed primarily 
of moderately branched, occas ionall y clamped, fi 1 amentous hyphae, up 
to 8 ~m diam, with a significant number of i nfl ated cells, c lavate, 
terminal, up to 74 x 18 ~m . 

SPORES: 8 .9-1 0.2 x 5. 9- 7.6 ~m (~= 1.17-1 .59; ~= 1.38), 
broadly elliptic to elongate, adaxial l y flattened, thin walled, hya line, 
nonamyloid; content s guttulate to subgranular; apiculus sublateral, 
cyli ndric to truncate-conic . 

17 . AgaM.cu.> mu.>caM.U<I var. mi.nolt Peck. 1869. Rep. N. Y. St. Mus. 
23 : 69 . 

: Amanita 6J<o4.WUUl (Pk. ) Sacc. 1887. Syl l. Fung. 5: 14. 
Neotype (du. rM.fiA.): New York - Croghan, Lewis Co., no date, C. H. 
Peck s.n.(NYS). 
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PILEUS: appnlximate ly 3 em broad, convex or expanded, margin 
striate, b!Ligh.t o.utnge ; volval remnants as small patches to small warts, 
more numerous over disc . LAMELLAE : free, crowded, .tinged tu<.tlt yellow; 
lamellul ae truncate. STIPE: approximately 5 x 0.3-0.5 em, tapering 
slightly upward, stuffed, yellow, bulbous at base; annulus fragmentary, 
approximate ly 1 .5 em from stipe apex; volva extending above bulb as 
s l ight margin, with narrow, ascending rings of floccose material bel ow 
margin of bulb. 

PILEIPELLIS: densely interwoven to subradial, gelatinized, fila­
mentous hyphae. PILEUS TRAMA: undifferentiated, fi 1 amentous hyphae 
with inflated cells, mostly el ongate. LAMELLA TRAMA : bilateral; fila­
mento us hyphae undifferentiated; inflated cells elongate . SUBHYMENJUM: 
hyphae ramose, clamps not observed. BASIDIA: 40-50 x 4.5-ll vm , 4-
sterigmate, clamps rare. VOLVA: filamentous hyphae on pileus 3-7 vm 
diam , scarcel y to moderately branched, clamped; inflated cells globose, 
subglobose, broadly elliptic, ovoid, up to 76 x 57 vm , with clavate, 
fusiform, oblong-elliptic, astringo-elliptic, up to 160 x 38 "m , 
arranged as irregular to api co-basal , terminal chains: filamentous 
hyphae of volva a t base of stipe 3-9 "m diam, moderately bra nched, 
frequently clamped; inflated cells very similar to those above. STIPE 
TRAMA : filamentous hyphae undifferentiated and inconspicuous with 
terminal, oblong-elliptic to c lavate, longitudinally oriented, inflated 
cel ls up to 240 x 35 "m. PARTIAL VEIL: filamentous hyphae 3-8 "m 
diam, moderately branched, clamped, with occasional , terminal, inflated 
cells up to 160 x 20 vm. 

SPORES : 7.9-8. 7 x 7.9-8.7 "m (E = 1.0-1.01; Em= 1.01) , globose 
to subglobose, smooth, hyaline, nonari\Yloid, thin waiTed; contents 
guttulate; apiculus sublateral, truncate-conic. 

Typification . Peck did not cite any specimens in the original 
description, forcing the selection of a neotype. The collection chosen 
as type is mixed, containing fruit bodies of two morphologically sim­
ilar taxa. When Peck changed the rank of the taxon he emended the 
original description by adding the character of globose spore shape. 
This enables division of this collect i on into fruit bodies with glo­
bose spores (A. 61lo6.tU!it<t) and those with elliptic spores (presumably 
A. 6l<tvocon.i<t). In addition the globose spores of A. 6Jto6.ti.an<t are 
nona!IIYloid while those of t he elliptic spored specimen are a!IIYloid. 

18 . AgaJLicU-6 n.i.va.l.Uo Peck. 1880. Rep. N. Y. St. Mus. 33: 48. 
; Am<vt.Ua. n.i.va.l.Uo (Pk.) Lloyd. 18g8. Volvae: g, 16. 

Neotype (deA . m<.IU.): New York- Worcester, Otsego Co . , no date, C. H. 
Peck s.n.(NYS). 

PILEUS: approximately 4 . 5-5 em broad, plane, thin , wlt.Ue, 60me­
tUneA .tinged tudh yellow oiL ocluw.ceoU-6 on .the d.i.lok, margin striate; no 
volval remnants on pileus. LAMELLAE: barely free, crowded, wlu..te ; 
lamellulae truncate . STIPE: approximately 10 x 0 . 6 em, tapering 
slightly upward, wlt.Ue, ba se subg lobose to ovoid; annulus absent; volva 
delicate, floccose, at apex of bulb forming a fragile, rim- li ke struc ­
ture or l eav ing fragments on lower stipe. 

PILEIPELLIS: a layer of interwoven, gelatinized, filamentou s 
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hyphae. PILEUS TRAMA : filamentous hyphae re l atively slender and mod­
erately branched; infla ted cells c lavate to i rregularly elongate, up 
to 130 x 32 um. LAMELLA TRAMA: bilateral; filamentous hyphae und i ff­
er entiated; inflated cells oblong-elliptic to c lavate, up to llO x 24 
um, terminal or in very short, terminal cha ins . SUBHVMENIUM: hyphae 
ramose, rarely clamped. BASIDIA: 40-47 x 4.7-ll um, 4-sterigmate, 
rarely clamped. VOLVA: filamentous hyphae at base of s tipe up to 
7 um diam, spa r sely branched, without c lamps; inflated ce ll s up to 
125 x 25 um, s ubglobose, broadly elliptic, ovoid, oblong-ellipt ic, cla­
vate, usually as irregularly disposed , tenninal chai ns. STIPE TRAMA : 
filamentous hyphae up to 6 um diam, sparsely branched, without clamps; 
i nflated cells tenni nal, c lavate , longitudinally oriented, up to 380 
x 32 um. 

SPORES : 7.0 -9 .4 x 6.3-7.9 um (E = 1.11-1.38; Em= 1. 20), subglo­
bose to ellipt i c, often ada xially flattened, smooth,hyalin e , thin 
walled, nona myloid; contents guttulate; apiculus sublateral, cylindric . 

Typ i fication . In t he original description Peck cited no speci ­
mens, thereby forcing the selection of a neotype. He d id , however, 
mention in hi s discussion three counti es in which he had collected the 
fungus . Based on the similarity of morphological charac ters of these 
specimens to t he original description, the neo type ha s been selec ted 
as a coll ection from one of these locations . 

19. Aman.dop.l.i.l paJtc.ivolva.ta Peck. 1900. Torr. Bot. Club Bull. 
27(12): 610 . 

; Amrulil.o. paJtc.ivolva.ta (Pk .) Gilb . 1941. Iconogr . Mycol. 27(2): 
226 . 

Lect otype (du . mlll.i): North Carolina- Skyland, Henderson Co., vi i . , 
Mi ss Mary L. Wil son s.n.(NVS). 

PILEUS : approximately 3 em broad, convex to plane, fles h thin, 
margi n str iate, Ollange Oil yellow, <>ome.t<mu oll.aflge .&1 .the cen.teJt ru1d 
yellow"" wiLi..UI.h on .the m<lltg.U•; no volval remnants remaining. LAM­
ELLAE : free, crowded, pale yellow; lamellulae truncate. STIPE: ap­
proximately 3 x 0.2-0 .4 em, taper i ng sl i ghtly upward, stuffed, pale 
yellow, '<<lltely 6ad.lng .to wh.de , base ovoid; volval remnants as sparse, 
very fine flo ccose material at top of basal bulb, wl...:.te. 

PIL EIPELLI S: densely interwoven , gelatinized, filamentous hyphae. 
PI LEUS TRAMA: undifferentiated, f ilamentous hyphae and e longate, in­
flated cell s . LAMELLA TRAMA : bi 1 atera 1 ; fi 1 amentous hyphae approxi­
mately 3-6 um diam, moderately branched, c la mped; inflated cell s up to 
100 x 25 um, elongate, terminal or as short, tenninal c hains. SUB­
HVMENIUM: hyphae ramose, clamped . BASIDIA : 40- 47 x 4 . 5-12.6 um , 
4- s teri gmate, clamps not observed. VOL VA : fi 1 amentous hyphae at base 
of stipe very sparse, approxi mately 2-6 um diam, moderately branched, 
rarely c lamped; inflated cells up to 70 x 64 um, globose, subglobose, 
ovoid, broadly elliptic, elliptic, clavate, usually arranged aster­
minal, randomly oriented chains . STIPE TRAMA: filamentous hyphae 
undifferentiated and inconspicuous; inflated cells terminal. clavate 
to oblong-elliptic, long itud inall y oriented, 222 x 64 um . 

SPORES: ll-11.8 x 6.3-7.g um (f = 1.39-1.75; ~ = 1.52); 



elliptic to elongate, often adaxially flattened, hyaline, nonaiiiYloid , 
thin walled; contents guttul ate; apiculus sublateral, cylindric to 
truncate-conic . 

Typification. In the original description two syntypes were 
cited. Although a lectotype should ideall y be a specimen co ll ected 
by the author, neither of the syntypes was collected by Peck. The 
specimen in the bes t condition was, therefore, selected . 

20. Ama•u.ta peck.Uuw. Kauff. i n Peck. 1913. Mycologia 5: 67. 
Holoty pe (Implicit : du . m-iJU.): Michigan- New Richmond, ix. 1912, 
C. H. Kauffman s. n .(NYS). 
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PILEUS: approximately 6 em broad, plano-convex, margin no t 
striate, s lightly inrolled, wh.i.te; no volval remnants remaining. 
LAMELLAE : free or j ust reaching s tem, moderately crowded, wh.i.te; lam­
ellulae attenuate . STI PE : up t o 5.5 x 0.8-1 .0 em, tapering slightly 
upward , base sli ghtly enlarged; annulus remaining attached to lamellae 
and margin of pileus; vo l va thick , membranous, sacc ate, l obed, up to 
1 em deep . 

PILEIPELLIS : a layer of interwoven , gelati nized, f i l amentous 
hyphae. PILEUS TRAMA: filamentous hyphae up to 8 ~m diam; inflated 
cells c lavate to elongate. LAMELLA TRAMA: bilateral ; filamentous 
hyphae undifferentiated ; inflated cells oblong-elli pti c to elongate, 
terminal or in very short, terminal chains. SU8HYMENIUM: hyphae ra ­
mose to inflated ramose, not clamped. BASIDIA: 3g-46 x 4-1 2 ~m . 4-
sterigmate, no clamps. VOL VA: filamentous hyphae at base of st ipe 
abundan t, up to 8 um diam, moderately branched, no clamps; infl ated 
cells mostly globose to broadly elliptic , up to 78 x 78 um , with fewer 
elongate cell s, up to 93.g x 31.3 um, disposed as termina l chains. 
STIPE TRAMA: filamentou s hyphae up to 8 um diam, sparse l y branched, 
without clamps; inflated cells termi na l , clavate, l ongitudinally or­
iented, up to 234.7 x 37 ~m. PARTIAL VEIL : f ilamentous hyphae up to 
7 um d iam, moderate 1 y branched , no c 1 amps , with very occas i ona 1 , ter­
minal , i nflated ce ll s, up to 45 x 15 um. 

SPORES: 12.5-14.8 x 4.9-S .g um (E = 2 . 27-3 . 02; ~ = 2.60). 
cylindric, smooth, hyal ine, ai!IYloid, thin walled; contents guttulate ; 
apiculus sublateral, cy lindric. 

Observation . This taxon is included wi th the taxa described as 
new by C. H. Peck only because it appeared in one of his publi cations. 
Primary credit s hould go to C. H. Kauffman who first co llected and 
described the specimens . Accompanying the type specimen is a letter 
and a description from Kauffman to Peck. In this l etter Kauffman 
emphasized the necessity of desig nating th is organism as a new species. 
In addition, the inc luded description is a l most word for word the same 
as the pub 1 i shed description. In accordance with Recol!lllendation 460, 
International Code of Botanical Nomenclature, C. H. Kauffman should be 
primarily associ ated with the publication of t his name . 

21. Aman.Ua phali.JJ.i.du var . •Wa.tu.ta Peck . 1g02. Bull . N. Y. St. 
Mus. 54: 961. 
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Holotype (Implicit: de.~. mi.ILi.): Bolton, no date, C. H. Peck s.n . (NYS) . 

PILEUS: approximately 4 em broad, plano-convex, thin margin, 
very faintly striate, wJLUe; no volval remnants remaining on pileus. 
LAMELLAE: just reaching stipe, crowded, edges slightly floccose; lam­
ellulae attenuate. STIPE: approximately 7.5 x 0.6 em, tapering up­
ward, stuffed, basal bulb globose to subglobose; annulus superior, 
thin, membranous, delicate, collapsing; volva membranous, moderately 
thick , shallow. 

PILEIPELLIS: densely i nterwoven, gelatinized, filmentous hyphae. 
PILEUS TRAMA : undifferentiated, filamentous hyphae, up t o 8 um diam, 
and elongate , inflated cells, up to 150 x 25 um. LAMELLA TRAMA : bi­
lateral; fila mentous hyphae up to 7 um d i am, moderately branched, no 
clamps; inflated cells elongate, terminal or short, terminal chains. 
SUBHYMENIUM: hyphae cellular, no c lamps . BASIDIA: up to 39 x 3 .9-
10 .2 um, 4-sterigmate, thin walled, no clamps . VOLVA: f ilamentous 
hyphae, moderately bra nched, up to 10 um diam, no clamps . with few 
inflated cells, mostly broadly elliptic, usually termina l , up to 93 x 
78 um . STIPE TRAMA: filamentous hyphae inconspicuous, sparsely 
branched, up to 8 um diam; i nflated cells terminal, clavate t o oblong­
elliptic , longitudinally oriented, up to 271 x 25 um. 

SPORES : 7.8-10.2 x 7 . 0-10.2 um (£. = 1.0-1 .10; f"_ = 1.04) , glo­
bos e to s ubglobose, hyaline, amyloid, th i n walled; contents guttulate; 
apiculus sublateral, cylindric. 

22. Anw!.Ua p1L<WLi..i.eola Peck. 18g7. Torr . Bot. Club Bull . 24: 138. 
Holotype (Implic i t: cf. de.~. Bas, 196g) ; Kansas, Rooks Co., 17. ix. 
18g6, E. Bartholomew s.n.(NYS). 

PILEUS: approximately 6 em broad, plano-convex, margin slightly 
appendiculate, not st riate, wi..Ue, molte olt te.~• .tinged wi..th yeUow ; 
volval remnants as s ubpyramidal to pyrami dal warts, fairly small, ran­
domly distributed, becoming fewer toward margin. LAMELLAE : moderately 
crowded, just reaching stem, wi..Ue. STIPE: up to 7 x 0.7 em, taper i ng 
s lightl y upward, expanded at apex, apparently solid, ba sal bulb very 
slight, wh.(..te. OJL wh...i..ti.6h ; annulus su perior, membranous, narrow; no 
volval remnants remaining on base of stipe. 

P!LEIPELLIS: densely interwoven, gelatinized, filamentou s hyphae. 
PILEUS TRAMA: undifferentiated, filamentous hyphae and elongate , in­
flated cel l s. LAMELLA TRAMA : bila t eral ; filamentous hyphae up to 
8 um diam, moderately branched, clamps rare; inflated cells elongate, 
terminal or short, terminal chains . SUBHYMENIUH: hyphae ramose to 
subcellular, clamped. BASIDIA: up to 54 x 5.5-14.8 um , 4-sterigmate, 
abundantly clamped. VOLVA: filamentous hyphae on pileus sparsely to 
moderately branched, up to g um diam, occasionally c lamped; i nflated 
cel ls mostly ellipt i c, oblong-elliptic to fusiform, up to 110 x 37 um , 
termi na 1 or short, term i nal chains. STIPE TRAMA: fil amen to us hyphae 
sparsely branched, up to 8 um diam, clamped; inflated cell s terminal, 
mostly clavate, longitudinally oriented, up to 24g x 31 um. 

SPORES: ll.7-14.1 x 8.6- lO .g um (E = 1.24-1.45; Em= 1.33), 
broadly elliptic to elliptic, often adaxially flattened-;-hyaline, 



aii\Yloid, t hin walled; contents guttulate; apiculus sublateral, cyl in­
dri c . 

23. Aman.i.top&.i..l pu.tve.w.ten.ta Peck. 1g01. Bull. N.Y. St. Mus. ll 6: 
17. 

: Aman.<.ta limba.tul4 Bas. 1g5g, Persoonia 5(4): 530. 
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Holotype (Impli cit: cf. du. Bas, 1g5g): Po rt Jeffer son, Suffol k Co., 
18. viii. 1g06, C. H. Peck s.n.(NYS). 

PILEUS: approximatel y 3.5 em broad, plano-convex, margin even, 
wlt.Ue. ott CJteam!f tvlt.U:e; volval remnants as a thin pulverulent layer and 
occasional fl occose patches . LAMELLAE: free or j ust touchi ng stipe, 
moderately broad, crowded, wi..U:e. STIPE: approximately 3 x 0.6 em, 
tapering s ligh t l y to apex , occasional sl igh t flocculence, wh.Ue , basal 
bulb elliptic to broadly ellipti c; volva as a very slight, membra nous 
1 imb on upper portion of bulb . 

PILEIPELL!S: densel y interwoven, gel atini zed f ilamentous hyphae. 
PILEUS TRAMA : undiffere ntia ted hyphae and el ongate, inf l a ted cells. 
LAMELLA TRAMA: bil at era 1 ; filamentous hyphae moderately branched, 
cl amped ; infla ted cell s el ongate, usuall y termi nal . SUBHYMENI UM: 
hyphae ramose to slightly inflated r amose, cl amped . BASIDIA: up to 
50 x 4- ll um, 4-sterigmate, thin walled, clamped. VOL VA : remnants 
on pil eus composed of f i l amentous hyphae and inflated cell s; hyphae 
rooderatel y branched, up to 8 um diam, occasionally c lamped; inflated 
cell s gl obose to ell iptic, up to 55 x 30 um, with a few elongate , up 
to 80 x 35 IJm, terminal or in short, terminal chains: vo l va l materia l 
at base of st i pe very s i mi l ar to that on pileus. STIPE TRAMA: f ila­
mentous hyphae abundant, sparsel y branched, and clamped; inf lated 
cells termi nal , clavate, longitudinall y oriented, up to 330 x 37 um. 

SPORES: 8. 6-10 .2 x 3.g-5,5 um (E = 1. 83-2.21; Em= l.g3 ) , elon ­
gate to cylindric, often adaxia lly f l attened , hya li ne-;-a ii\Yl oid, t hin 
walled; contents guttulate; api culus sublateral, truncate-conic. 

24. Aman.i.to. pu-o.i.Uo. Peck. 18g7 , Rep. N.Y. St. Mus . 50: g6, 
non [Aman.<.ta pu-o.i.Uo. Per . 17gg, Obs. Myc . 2: 36 ] . 
Ho lotype ( Impli c i t : du. m-i.JU.): New York- Gouverneu r, St . Lawrence 
Co ., 4. xi. 1896, Mrs. E. C. Ant hony s .n.(NYS). 

PILEUS: approximately 2.0-2.5 em broad , plano-convex with s li ght 
umbo , rimose -areolate, margin not str iate, pa.(.e !>town. LAMEL LAE : free, 
c rowded, becom<.ng b.to<<ltl.i.l.h. STIPE: approxi matel y 2 x 0 .2- 0. 3 em, 
t apering s 1 ightly upward , bas a 1 bulb subg lobose to ovoid; s 1 i ght mem­
branous volva at apex of basal bul b. 

Obser vation. This does not appear to be a member of the g•nus 
Aman.i.ta. Analysis of two characters indi cates this: 1) the l amella 
trama is in terwoven and not bilateral, and 2) the stipe trama does not 
have the "typical Aman.<.ta structure" (Hoffman, 1861 : ll; Boudier, 
1886: pl . 1 , fig . 8; Bas, 1g6g : 328). Si nce there is" definite 
volval struc ture presen t, this might easily be a Voi.vo-'1-i.ella. The 
i dent ity could not be determined at this time due to the condition of 
the speci men and the lack of notes . 
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25. AmanUa. IILULi.ca.to. Peck. 1900. Torr. Bot. Club Bull. 27: 609-610. 
: AmanUa. lthopahlpu..~ Bas. 1969 . Persoonia 5(4): 416-417. 

Lectotype (cf. du. Bas, 1969): New Jersey, 26 . vii. 1B99, E. B. 
Sterling ll4, s.n.(NYS) . 

PILEUS: approximately 5 em broad, convex, margin even, inrolled, 
while; volval remnants as i rregularly shaped, adnote warts densely 
covering pileus. LAMELLAE : free crowded, rather narrow. STIPE: 
approxi mately 6 x 1 .6 em, tapering upward, floccose - scaly, solid, 
<III..Ue, ba sal bulb cylindrical to oblong-elliptic; annular remains 
th ic k, floccose-membranous, remaining attached to pileus margin; volval 
remnants as a few floc cose patches on basal bulb. 

PILEIPELLIS: densely interwoven to subradial, gelatin i zed, fila­
mentous hyphae. PILEUS TRAMA: undifferenti ated, filamentous hyphae 
and elongate, infla ted cells. LAMELLA TRAMA : bilateral; filamentous 
hyphae up to Bum diam, moderately branched, occasionally clamped; in­
flated cells elongate, terminal or short, terminal cha ins. SUBHY­
MEN!UM: hyphae ramose to inflated ramose, occasionally clamped . BAS­
IDIA : up to 55 x 4-11 um, 4-sterigmate, thin walled, occasionally 
clamped . VOL VA : filamentous hyphae on pileus moderately branched, up 
to 9 um diam, occasionally clamped; inflated cells subglobose to 
broadly e ll iptic, up to 71.9 x 46.9 um and oblong-elliptic to clavate, 
up to llO x 37.6 um , terminal or short, terminal chains: vol val rem­
nants at base of stipe very similar to above, but with a greater num­
ber of filame ntous hyphae . STIPE TRAMA: fflamentous hyphae moderately 
branched, up to 7 um diam, occasionally clamped; inflated cells ter­
minal, clavate, longitudinally oriented, up to 210 x 18 um. 

SPORES: 8.5-1 0.5 x 5 .0-7.0 um (E • 1.35-1.80; Em • 1.55). ellip­
tic to elongate, often adaxi ally flattened, hyaline, aii(yloid, thin 
walled; contents guttulate; apiculus sublateral, truncate-conic. 

Typification. c f. Bas, 1969. 

26. AgaM.cu.~ Jtu.~•ui.c.<du Peck. 1873. Bull. Buff. Soc. Nat. Sci. 
1 (2): 41. 

: AnuuLi.ta. "-""•u.lo.<deo (Pk.) Sacc. 1887 . Syll. Fung . 5: 13. 
Holotype (Implicit: du . .WU:): New York- Greenbush, Rens se laer Co ., 
no date, C. H. Pec k s .n. ( NYS). 

PILEUS: approximately 3.5 em broad, convex to plano-convex , mar­
gin s triate, pale. yeli..ow ott .6bt.aw c.oloJt. i volval remnants as a few 
widely sea ttered, floccose patches. LAMELLAE : crowded, free but con­
nected to stipe by a floccose 1 ine, wi..Ue; lamellulae truncate. STIPE: 
approxi mately 3.5 x 0. 2- 0.5 em, taperi ng s l ightly upward, stuffed, 
smooth, bulbous at base; no annulus; volva as a slight , free limb at 
the apex of the bulb with occasional floccose patches on lower stem. 

PILEIPELL!S: densely interwoven to subradial , gelatinized, fila­
mentous hyphae. LAMELLA TRAMA: bil a tera l ; filamentous hyphae 3-8 um 
diam, moderately branched, clamps not observed; inflated cells up to 
130 x 25 um , mostly clavate and irregularly elongate. SUBHYMENIUM : 
hyphae ramose, clamps not observed . BASIDIA: 39-50 x 4 .1- 12 um, 4-
sterigmate, clamps rarely observed. VOLVA: on pileus a loose to 
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fairly dense tissue of apico- basal to irregularly disposed, te rminal 
chains of clavate, el li ptic, oblong-elliptic, astri nge-cyl i ndric in­
flated cells; cells up to 110 x 32 urn , with broadly ellipt ic and ovoid 
cells up to 64 x 40 um ; filamentous hyphae of velva 4-8 ~ di am, 
moderately branched, clamps not observed : i nflated cells of basal 
velva very simi lar to those on pileus with elliptic and ovoid cells 
larger, us uall y arranged in irregu larl y disposed, tenn i nal chai nsi 
filamentous hyphae 3-8 um diam, moderately branched, rarely c lamped. 
ST IPE TRAMA : filamentous hyphae up to 8 "m diam, spa r se ly branched, 
clamps rare ; inflated cells up to 255 x 32 ~ . clava t e, terminal, 
longitudinal ly oriented. 

SPORES : 8.7-10.2 x 6. 3-7.0 um (E = 1. 24-1.49; Em= 1.40) , 
broadly elliptic to elliptic, adaxi ally flattened, th1n walled, smooth, 
hyaline, nonafl\)lloid; contents 9uttulate; ap iculus sublateral, cylindric. 

Typi ficati on . The s peci men citation i n the origi nal description 
is very incomplete, and under ordinary circumstances would not suffice 
in type se lection. However, thi s taxon appears to be rare, and Peck 
(1905) later stated that he had made no additional co llections at 
Greenbush. Under t hese conditions I feel that the c itat ion just ifi es 
the matching packet at NYS as the holotype (Lanjouw, 1966; Guide for 
the Determination of Types). 

27. AgaM.eu-~ hpl!.etu-1 Peck. 1879. Rep. N.Y. St. Mus . 32: 24 . 
: Ama>u.ta hpl!.Wt (Pk.) Sacc. 1887 . Syll. Fung . 5: 12. 

Holotype (Impl icit: du . .WLi.): Sandlake, 1878, C. H. Peck s. n.(NYS) . 

PILEUS: approximately 10 em broad, plano-convex to plane , flesh 
thin , margin strongly striate , whil:.Wh Oil pa.i.e bitoWtt; no volval rem­
nants on pileus surface. LAMELLAE: free to j ust reaching stipe, mod­
erately c rowded, wh.Ue; l amellu lae truncate. STIPE: approximately 
20 x 1.5 em, tapering s l ightly upward, expanded at apex, stuffed, 
wh.Ue , basal bulb not inflated; annulus su perior, s ubmembranous, frag­
mentary; vo 1 va thin, membranous, s accate, up to 3. 5 em deep, often ad­
hering to s tipe. 

PILEIPELLIS: densely interwoven, gelatinized, filamentous hy­
phae . PILEUS TRAMA: undifferenti ated , filamentous hyphae and elongate, 
inflated cells . LAMELLA TRAMA: bilateral; filamentous hyphae approx­
ima te ly 7 "m diam, moderately branched, occasionally clamped; infl ated 
cel l s elongate, terminal or short, terminal cha ins . SU8HYMEN!UM : 
hyphae ramose, clamped. BASIDIA: up to 49 x 4- 14 um , 4-sterigmate, 
walls thin, frequently clamped. VOL VA: layered at the base of the 
stipe; outer layer almost excl usively filamentous hyphae, moderate ly 
branched, up to 8 um diam, no clamps; inflated cells r are, broadl y el ­
l i ptic to oblong-elliptic, terminal ; inner l ayer very similar but with 
a larger number of inflated cells. STIPE TRAMA: filamentous hyphae 
undifferentiated and inconspicuous, sparsel y branched, no clamps seen i 
inflated cells longitudinally oriented, c lavate, terminal, up to 469 
x 62 . 6 um. PARTIAL VEI L: filamentous hyphae up to 7 um di am, mod­
erately branched, clamped; inflated ce ll s rare. 

SPORES: 10.2-1 3.3 x 5.5-7.0 um (E = l.62-2.ll; Em = 1.86), elong­
ate to cylindric, often adaxi ally f lattened, hyal ine, nonamyloid, thin 
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walled; contents guttulate; apiculus sublateral , cy l i ndr i c . 

28. AmaJ!U4 <1ubmacu.l<Lto. Peck. 1900. Torr. Bot. Club Bull. 27: 609. 
Holotype (Implicit: du. m.ihi. ) : North Carolina, vii. 189g, Miss M. 
L. Wilson s.n.(NYS). 

PILEUS: approximately 7 em broad, plano-convex, margin very 
slightly striate, diUI.k bltown, mo11.e 011. iu<l maJtked by wll.i..ti.l.h <1tJUpu 
011. <1po.t<1; volval remnants as a single, floccose patch. LAMELLAE : mod­
erately close, just reaching stipe, whUe. STIPE: approximately 6 x 
0.6 em, tapering slightly upward, expanded at apex, solid, wlo.Ue , basal 
bulb ovoid; annulus large, flaring membranous, very thin, wh.i.te.; no 
volval remnants remaining. 

PILEIPELLIS: densely interwoven, gelatinized, filamentous 
hyphae. PILEUS TRAMA : undifferentiated , filamentous hyphae and elong­
ate, infla ted cells. LAMELLA TRAMA: bilateral; filamentous hyphae 
moderately branched, no clamps seen; i nflated cells elongate, terminal 
or in short, terminal chains. BASIDIA : up to 60 x 5-14 um , 4-sterig­
mate, thin walled, clamps not observed . VOLVA: filamentous hyphae 
on pileus relatively inconspicuous, sparsely branched, up to 7 um diam, 
no clamps observed; inflated cells abundant, primarily subg lobose to 
broadly elliptic, with a few oblong-ellipti c, mostly terminal chains. 
STIPE TRAMA : filamentous hyphae sparsely branched, up to 7 um diam, 
no c lamps observed; inf lated cells terminal, clavate, longitudinally 
oriented , up to 281 x 31 um . 

SPORES: 7 .0-8.6 x 4.7-6 . 4 um (E • 1.22-1.83; Em • 1.5g). broadly 
elliptic to elongate , often adax i ally-flattened, hyaiTne, amyloid , 
thin walled; contents guttulate; apiculus sublateral, cylindric. 

29. Aman.<".top.~.i<l ve.lo<la Pec k. 1895. Torr. Bot. Club Bull . 22: 485 . 
; Amcu!U4 ve.lo<la (Pk.) Lloyd . 1898 . Valvae: 9,15. 

Holotype (Implicit: du. m.Uu): California- Pasadena, under Oak 
trees, iv. 1895, A. J. McClatchie s . n. (NYS). 

PILEUS: approximatel y 5 em broad, plane to plano-convex, margin 
s lightl y inro ll ed, s triate, bu66 011. 0Jlange-bu66; volval remnants as 
large,wll.i..ti.l.lt , fe lty patches, randomly distr i buted and frequently 
covering a 1 arge port ion of the pi 1 eus. lAMELLAE: crowded, just 
reaching the stipe, pale CJteam coio11. ; lamellulae truncate. STIPE : 
approximate ly 9 x 0 . 6 em, tapering upward, slightly at apex, stuffed, 
wlu...te oiL wlt..i..ti.6h , basal bulb not di sti nct; no annular remains; volva 
very thick and membranous-felty, remote or adhering to stipe. 

PILEIPELLIS: densel y i nterwoven, gelatinized, filamentous hyphae. 
PILEUS TRAMA: undifferentiated, filamentous hyphae and varifonn, in­
flated cells, terminal or s hort, terminal chains . LAMELLA TRAMA : bi­
la tera l; filamentous hyphae up t o 8 um diam, moderately branched, no 
c lamps; inflated cells most ly elongate, terminal or short, terminal 
chains . SUBHYMENIUM: hyphae ramose to slightl y inflated ramose, no 
clamps. BASIDIA: up to 62 x 5.6-15 um , 4-sterigmate, walls thin, no 
clamps . VOLVA: on pileus composed primarily of filamentous hyphae, 
irregularly disposed, moderately branched, up to 8 um diam, no clamps; 
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inflated cells usuall y el liptic, up to 78 . 3 x 46.9 "" ' te rminal : tis­
sue of volva at the stipe base very similar to that of pileus, but 
with a slight ly l arger number of inflated cells. STIPE TRAMA: fila ­
mentous hyphae undiffer entiated and quite abundant , sparsely branched, 
up to 7 um diam, no clamps; inflated cells tenninal, c lavate , longi­
tudinall y oriented, up to 343 x 43 ""· 

SPORES: 9.4 -10 .9 x 7 .8 -9.4 um (E • 1.09-1.27; ~ • 1.16), sub­
globose to broadly elliptic, often adaxially flattened, hyal i ne , non­
alll)lloi d, thin walled; contents guttulate ; apiculus sublateral, trun­
cate-conic . 

30. Aga/Ucu.~ vo.tva.tM Peck. 1872 . Rep. N.Y . St. Mus. 24: 59. 
= Amanita vo.tva.ta (Pk . ) Lloyd. 1898. Volvae: 9, 15. 

Hol otype (Impli c it: du. milu): Greenbush, no date, C. H. Peck s.n . 
(NYS) . 

PILEUS: approxi mately 4 .7 em broad, plano -com•ex, fle sh moder­
ately thick, margin faintly striate, wiLU!Ah , .the dMh pa.te b110t<" ; val­
val remnants as thin, floccose patches, randomly d i stributed, but con­
centrated on disc . LAMELLAE: free, crowded, «JJU.te . STIPE: approx­
imately 6 x 0 . 7 em, taperi ng upward, s lightly expanded at apex, stuffed, 
wl~lt ; no annulus; volva saccate, thi ck membranous , marg in lobed, up 
t o 3. 5 em deep . 

PILEIPELLIS: densely interwoven, s li ght ly gelatinized, filamen ­
t ous hyphae. PILEUS TRAMA: undifferentiated, filamentous hyphae, up 
tog um diam, and e l ongate, inflated cell s. LAMELLA TRAMA: bila teral; 
fi l amentous hyphae up to 7 um diam , moderatel y branched, no c lamps 
observed ; infla t ed cells elongate, tenninal or short, tenninal chains . 
BASIDIA: up to 46 x 4- ll um , 4- sterigmate, thin walled, no c lamps ob­
served. VOLVA: at ba s e of st ipe layered; outer layer composed pri­
marily of filamentous hyphae, up to 9 um diam, moderate ly branched, no 
clamps observed; i nflated cells few, broadl y elliptic up to 72 x sg .s 
um , and elongate up to 78. 3 x 21.9 um, tenninal; inner layer very simi -
1 ar, but with a greater number of inflated ce 11 s: vo 1 va 1 materia 1 
on pileus very similar to that on the ins ide layer of the basal volva. 
STIPE TRAMA: filamentous hyphae i nconspi cuous, sparsel y branched, up 
to 7 ~m diam, no c l amps observed; infl ated cell s termi nal, clavate, 
longitudinall y oriented, up to 218 x 21 um . 

SPOR ES : 8. 6-1 0.2 x 5.5-7.0 um (E = 1.34-1.58; Em = 1.48), ellip­
tic, often ada xially fl a ttened , hyaline, alll)lloid , thinwalled; contents 
guttulate; apicul us sub lateral, cylindri c . 

31. Anwt.i.to~.U vo.tvata. var. e.touga.ta Pec k. 1goo. Rep . N. Y. St. 
Mus . 53 : 856, pl. A, f i g . 6-10. 
Holotype (I mplicit: du. milu): Claryville, no date , C. H. Peck s.n. 
(NYS). 

PILEUS: approx imately 6.3 em broad, plano-convex to plane, 
wlu:.te, margin slightly striate, glabrous, flesh moderate ly thin ; no 
volval remnants remaining. LAMELLAE: free, moderately crowded . 
STIPE : approximately 10 x 0 . 7 em, taperi ng slightly upward, s l i ght l y 
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floccose-meal y; basal bulb ellipt i c; no annular remainsi volva saccate, 
membranous, moderately thick, lobed , up to 2 em deep. 

PILEIPELLIS: densely interwoven, gelatinized, filamentous hy­
phae . PILEUS TRAMA: undifferentiated, filamentous hyphae, up to 8 "" 
diam, moderately branched and elongate, inflated cells. LAMELLA TRAMA: 
bilateral; filamentous hyphae up to 8 "" diam, moderately branched, no 
clamps; inflated cells elongate, termina l or short, terminal chains. 
SUBHYMEN IUM: hyphae ramose to inflated ramose, no clamps observed. 
BASIDIA: up to 47 x 4-7 .8 um , 4-s terigmate , th i n wall ed, clamps no t 
observed. VOLVA: filamentous hyphae at base of s t ipe moderately 
branched, up to 8 "" diam, clamps not observed; inflated cells ell i ptic 
to clavate, terminal, up to 93.9 x 31.3 um . with a very few, sma ll, 
subglobose to elliptic . STIPE TRAMA : filamentous hyphae sparsely 
branched, up to 9 um diam, no clamps seen; i nflated cells terminal, 
clavate , longitudinally oriented, up to 249 x 21.9 um. 

SPORES: 1D. 2- ll.7 x 4. 7-6 . 2 um (E = 1.85-2.32 ; Em = 2.02) , elong­
ate to cylindrical , often adaxially flattened, hyaline-:-amyloi d, thin 
walled; contents 9uttulate; apicu l us sublateral, cylindric to truncate­
conic. 
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Generic concepts in lichens have been undergoing ex­
tremely rapid change recently , especially in large and ubiq­
uitous fami lies like the Parmeliaceae. In his work with the 
large and heterogeneous genus Parmelia , Hale (1974 a, b , c , 
d : 1976) has created eight new segregate genera j ust since 
1974. Recently (Esslinger , 1977), I published a revision 
of the brown species of Parmelia in which three major in­
frageneric taxa, the subgenera Allantoparmelia, Melanopar­
melia, and Neofusca, were recognized. At the time of the 
original research and writing of that paper, I wavered be­
twee n treating the three taxa as independent genera or as 
subgenera , deciding finally to follow the more conservative 
path of recognition as subgenera . The time span between 
writing the paper and its final publication proved to be 
rather long , however , and we l l before it appeared in print , 
I was convinced that recognition at the leve l of genus 
would have been more natural and more indicative of the re­
mote relati onships between the three taxa involved. The 
descriptions and/or new combinations necessitated by recog­
nition at the l evel of genus are presented below. The evi ­
dence supporting the recognition of three independent taxa 
are presented in my original paper and will not be repeat ed 
here. 

The following key outlines the major distinctions be­
tween the three genera to be recognized. As with most gen­
era , there is no single character that will distinguish be­
tween any two of the three. Rare exceptions t o almost all 
character differences do occur, hence the relative complex­
ity of the key. 

- Lower surface erhizinate and the upper cortex HN0
3
-; foli ­

ose to subcrustose species characteristic of rock (or 
rarely soil) substrates i n boreal or arctic- alpine 
a r eas .. •... . .• .• • • • ••....•••• ••• •. ...... A Z lantoparme Zia 
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-Lower surf ace rhizinate or the upper cor t ex HN03+ blue­
green or both 

- Upper cortex HN0
3
+ blue- green or rarely violet (in 

one North Amer~can species and one South African 
species); foliose to commonly subcrustose or sub­
fruticose species characteristic of rock or soil 
substrates primari l y in temperate areas .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NeofusceUa 

- Upper cortex HN0
3

- (rare ly HN0
3

+ violet in two e ura­
sian species ) ; foliose species of deverse sub­
strates (includi ng racY.) , most common in north 
temperate to boreal or arctic- alpine areas ... . . .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MeZaneUa 

ALLANTOPARMELIA (Vain. J Essl., stat . nov . 
Basionym: ParmeZia subgenus AZlantoparmeZia Vain ., 
Ark. Bot. 8 (4): 32. 1909. 
Type species: AZZantoparmeZia aZpicoZa (Th. Fr.) Essl. 

AZlantoparmeZia aLmquistii (Vain . ) Essl ., comb . nov. 
Basionym: Parmelia aLmquistii Vain, Ark . Bot . 8 (4): 
32 . 1909. 

AZZantoparmelia alpicoZa (Th . Fr.) Essl . , comb . nov . 
Basionym: ParmeZia aZpicoZa Th . Fr . , Lichenes Arctoi: 
57. 1860 . 

. 4HantoparmeUa sibi rica (Zahlbr . ) Essl. , comb. nov. 
Basionym: ParmeZia sibirica Zahlbr ., Catal og. Lichen. 
Univers . 6: 47 . 19 30 . (as nom. nov . for P. nigra 
Vain . , Ark . Bot . 8 (4): 31. 1909) . 

11ELANELIA Essl. , gen. nov. 
Thal lus foliosus, l axus vel modice adnatus, l obis 0 . 4 -

11 mm latis, brevibus et rotundatis vel e l ongatis, plus 
rninusve p l anis . Superne vulgo sorediatus isidiatus vel 
pseudocyphel l atus , HN0

3 
non reagens vel raro HN03+ viola­

ceus . Subtus modice vel sparse rhizinosus . 
Type species: 11eZanelia stygia (L.) Ess l . 
synonym: ParmeZia subgenus Melanoparmelia (Hue) Essl ., 
J. Hattori Bot . Lab. 42: 46. 1977 . 

subgenus MELANELIA 
/1eZanelia di s juncta (Erichs.) Essl., comb. nov . Basionym: 

Pa1'1TieZia disjurzcta Erichs., Ann . !1ycol. 37: 78. 1939. 
(as nom. nov. for P. sorediata var. coraZZoidea Lynge , 
Lichens from Novaya Zemlya : 200. 1928 ). 

11elanelia panniformis (Nyl .) Essl ., comb, nov. Basionym: 
ParmeZia proZixa £. panniformis Nyl., synop. Method . 
Lichen . : 397 . 1860. 
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Ue~nelia predis juncta (Essl.) Essl ., comb. nov . Basionym: 
Parmelia predisjuncta Ess1. , J. Hattori Bot . Lab. 42: 
50. 1977. 

Uelanelia sorediosa (Almb.) Ess l . , comb. nov. Basionym: 
Pa~nelia sorediosa Almb. in Krok & Almquist, Svensk 
Flora for Skolor 2, Kryptogamer, ed . 6: 134. 1947. 
(as nom. nov. for P. sorediata (Ach.) Th. Fr. , Lichenes 
Arctoi: 56. 1860 . Basionym: Parmelia stygia B. P. 
sorediata Ach., Lichenogr. Univers . : 471. 1810) . 

Uelanelia stygia (L.) Essl., comb. nov. Basionym : Lichen 
stygius L., Spec. Pl. 2: 1143. 1753. 

Me~nelia substygia (Ras . ) Essl., comb. nov. Basionym: 
Parmelia substygia Ras., Lichenes Fenniae Exs . 51 . 
1935. 

subgenus OLIVASCENTES (Harm.) Essl., stat. nov. Basionym: 
Parmelia sect . Arrrphigymnia A. OZivascentes Harm., 
Lichens de France 4: 571 . 1909. Type species: 
Me~nelia acetabulum (Neck.) Essl. 

Melanelia acetabulum (Neck.) Essl., comb. nov. Basionym: 
Lichen acetabulum Neck ., Delic . Gallo-Belgic. Silvestr. 
2: 506 . 1768. 

Melanelia koflerae (C1auzade & Poelt) Essl . , comb. nov. 
Basionym: P~etia koflera'< Clauzade & Poelt, Nova 
Hedwigia 3: 368. 1961 . 

subgenus VAINIOELLAE (Gyeln.) Ess1., stat. nov. Basionym: 
P~elia subgenus EU~elia sect . Vainioel~e Gyeln., 
Repert. Spec. Nov . Regni Veg. 30: 220. 193 2 . Type 
species: Melanelia glabro (Schaer.) Essl. 

Me~nelia alber tana (Ahti) Essl. , comb . nov. Basionym: 
Parmelia alber tana Ahti, Bryo1ogist 72: 236. 1969. 

Me~nelia calva (Ess1.) Essl., comb. nov. Basionym: Par­
melia calva Essl., J. Hattori Bot . Lab. 42: 60. 1977. 

Melanelia elegantu~ (Zah1br.) Essl . , comb . nov. 8asionym: 
Parmetia olivacea • P. aspidota var . elegantula Zah1br., 
Verh. Vereins Natur- und Hei1k. Pressburg 8: 39. 
1894. 

Me~nelia exasperata (De Not.) Essl., comb. nov. Basionym: 
Parmelia exasperata De NOt . , Giorn. Bot. Ital . 2: 193. 
1847. 

Me~nelia exasperatula (Ny1.) Ess1. , comb. nov. Basionym: 
P~elia exasperatula Ny1. , Flora 56: 299. 1873. 

Me~nelia fuscosorediata (Essl. ) Essl., comb. nov . Basionym : 
Parmelia fuscosorediata Ess1., J. Hattori Bot. Lab. 42: 
68 . 1977. 

Melanelia glabratula (Lamy) Ess1 ., comb. nov. Basionym : 
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ParmeZia oZivacea a corticoZa a. gZabra Schaer ., Li­
chenum Helveticorum Spicilegiurn : 466 . 1840. 

MeZaneZia gZabratuZa (Lamy ) Essl ., comb . nov. Basionym: 
ParmeZia fuZiginosa • P. gZabratuZa Lamy, Bull. Soc . 
Bot . France 30: 353. 1883. 

MeZaneZia gZabratuZoides (Essl.) Essl. , comb . nov. Basio­
nym: ParmeZia gZabratuZoides Essl . , J. Hattori Bot. 
Lab. 42: 72. 1977 . 

MeZaneZia gZabroides (Essl.) Essl . , comb . nov. Basionym: 
ParmeZia gZabroides Essl., J. Hattori Bot. Lab . 42: 
72. 1977 . 

MeZaneZia haZei (Ahti) Essl . , comb. nov . Basionym: Par­
meZia haZei Ahti, Acta Bot. Fenn. 70: 38 . 1966. 

MeZaneZia huei (Asah.) Essl. , comb. nov. Basionym: Par­
meZia huei Asah., J. Jap. Bot. 26: 194. 1951 . 

MeZaneZia infumata (Nyl . ) Essl . , comb. nov. Basionym: 
ParmeZia infumata Nyl. , Flora 58: 359. 1875. 

MeZaneZia ZaciniatuZa (Flag. ex Oliv.) Essl. comb. nov. 
Basionym: ParmeZia exasperatuZa var. ZaciniatuZa 
Flag. ex Oliv., Rev. Bot . Bull. Mens . 12 : 69. 1894. 

MeZaneZia mu Ztispora (Schneid . ) Essl., comb. nov. Basionym: 
ParmeZia muZtispora Schneid., A Guide to the Study of 
Lichens: 154. 1898 . 

MeZaneZia oZivacea (L . ) Essl., comb. nov. Basionym: Li­
chen oZivaceus L., Spec . Pl.: 1143. 1753. 

MeZaneZia oZivaceoides (Krog) Essl., comb. nov. Basionym: 
ParmeZia oZivaceoides Krog , Norsk Polarinst. Skr . 144: 
109. 1968. 

MeZaneZia piZifereZZa (Essl.) Essl., comb. nov. Basionym: 
ParmeZia piZifereZZa Essl., J. Ha ttori Bot. Lab. 42: 
83. 1977. 

MeZaneZia pseudogZabra (Essl.) Essl., comb . nov. Basionym: 
ParmeZia pseudogZabra Essl., J. Hattori Bot. Lab. 42: 
84 . 1977 . 

MeZaneZia septentrionaZis (Lynge) Essl ., comb . nov. Basio­
nym: ParmeZia oZivacea var. septentrionaZis Lynge, 
Bergens Mus. Rrbok 1912(10): 4. 1912. 

MeZaneZia subargentifera (Nyl.) Essl. , comb. nov . Basionym: 
ParmeZia subargentifera Nyl., Flora 58: 359 . 1875. 

MeZaneZia subaurifera (Nyl.) Essl. , comb. nov . Basionym: 
ParmeZia subaurifera Nyl . , Flora 56: 22. 1873 . 

MeZaneZia subeZegantuZa (Essl.) Essl., comb. nov. Basionym: 
ParmeZia subeZegantuZa Essl., J . Ha ttori Bot. Lab . 42: 
89 . 1977. 

MeZaneZia subgZabra (Ras.) Essl. , comb. nov. Basionym : 
ParmeZia subaurifera var . subgZabra Ras., Ann. Bot. Soc. 
Zool .-Bot. Fenn . "Vanarno 11 2: 19. 1932. 
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Melanelia subolivacea (Nyl.) Essl. , comb. nov. Bas ionym' 
Pcwmelia subolivacea Nyl. in Hasse, Bull. Torrey Bot . 
Club 24' 445. 1897. 

Melanelia trabeculata (Ahti) Essl., comb. nov . Basionym ' 
Parmelia t Pabeculata Ahti, Acta Bot. Fenn. 70' 54 . 
1966. 

Melanelia ushuaiensis (Zahlbr.) Essl ., comb. nov. Basio­
nym' Parmelia ushuaiensis Zahlbr., Kungl. Svenska 
Vetenskapsakad. Hand l . 57, 42. 1917. 

Melanelia villosella (Essl.) Essl. , comb . nov . Basionym, 
PaPmelia villosella Essl ., J. Hattori Bot. Lab . 42' 
95. 1977. 

Melanelia zophePoa (Essl.) Ess l ., comb . nov. Basionym' 
Parmelia zophePoa Es s l., J. Hattori Bot. Lab. 42' 96 . 
1977 . 

NEOFUSCELIA Essl., gen . nov. 
Thallus fo liosus vel interdum subcrustosus vel sub­

fruticosus, laxus vel arctus adnatus , lobis 0.1- 5 mm latis , 
brevibus et rotundatis vel lineari-elongatis, plus minusve 
planis ve l convexis. Superne sor ediis pseudocyphellisque 
destitutus, vulgo isidia tus; persaepe HN03+ aeruginosus vel 
atrovirens , raro HN0

3
+ violaceus vel non reagans. Subtus 

plerumque rhizinosus. 
Type species' Neofuscelia pulla (Ach.) Essl. 
Synonym' PaTmelia subgenus Neofusca (Gye l n.) Essl ., 
J. Hattori Bot. Lab. 42' 97 . 1977. 

subgenus NEOFUSCELIA 
Neofuscelia adpicta (Zahlbr .) Essl., comb . nov . Basionym ' 

Parmelia adpicta Zahlbr., Akad. lhss. Mat h . -Naturwiss. 
Kl. , Denkschr. 104' 351. 1941. 

Neofuscelia ahtii (Ess l.) Essl. , comb . nov. Basionym' Par­
melia ahtii Essl ., J. Hattori Bot . Lab. 42, 99 . 
1977. 

Neofuscelia applicata (Stizenb.) Essl., comb . nov. Basio­
nym' PaTmelia pPoli xa var. applicata Stizenb., Ber. 
Thatigk. St. Gall. Naturwiss . Ges. 1887- 88' 163. 
1889 . 

Neof uscelia attica (Leuckert et a l.) Essl., comb. nov. 
Basionym' Parmelia pPolixa var. attica Leuckert et 
al. in V~zda, Lich . Sel . Exs. 1069 . 1972. 

Neofuscelia atticoides (Ess l . ) Essl., comb . nov. Basionym' 
PaTmelia atticoides Essl ., J. Hattori Bot . Lab. 42 ' 
101. 1977. 

Neofuscelia bPattii (Essl.) Essl . , comb. nov . Basionym' 
Pcwmelia bPattii Essl. in c. F. Culb. & Essl., Bryolo­
gist 79, 42. 1976. 
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Neofusc elia ~nella (Essl . ) Essl., comb. nov. Basionyrn: 
Rarmelia ~nella Essl., J . Hattori Bot . Lab. 42: 103. 
1977 . 

NeofusceZia caffe~ensis (Essl.) Essl., comb. nov. Basionyrn: 
RarmeLia cafferensis Essl., J. Hattori Bot. Lab . 42 : 
104 . 1977 . 

NeofusceZia caZiginosa (Essl . ) Essl., comb. nov. Basionyrn: 
ParmeZia caZiginosa Essl. , J . Hattori Bot. Lab. 42: 
105 . 1977 . 

NeofusceZia contu~bata (MUll. Arg.) Ess l ., comb. nov. Bas­
ionyrn: ParmeZia contur l:a ta ~lUlL Arg . , Flora 71: 9 . 
1888. 

NeofusceZia c~tuZosa (Essl . ) Essl., comb. nov. Basionyrn : 
ParmeZia c~ustuZosa Essl . , J . Hat tori Bot. Lab. 42 . 
106. 1977. 

NeofusceZia deZisei (Duby) Essl., comb. nov. Basionym: 
ParmeLia oZivacea var. deZisei Duby, Botan. Gall. 2: 
602. 1830. 

NeofusceZia dregeana (Hampe ) Essl. , comb. nov . Basionyrn: 
ParmeZia dregeana Hampe in Nyl., Syn. Method. Lichen.: 
398. 1858-60. 

NeofusceZia epheboides (Zahlbr.) Essl . , comb. nov. Basio­
nym: ParmeLia epheb:>ides Zahlbr . , Akad. Wiss. Wien . 
Math.-Naturwiss . Kl., Denkschr. 104 : 353. 1941. 

NeofusceLia eryth~ocardia (MU11. Arg.) Ess1., comb. nov . 
Basionyrn: RarmeZia p~oLixa var. erythrocardia MUll. 
Arg., Flora 62: 290. 1879. 

NeofusceZia fissUPina (Zahlbr . ) Essl . , comb. nov. Bas ionym : 
Pa~eZia fissurina Zahl br ., Ann. Mycol . 34: 172 . 
1936 . 

NeofusceZia foveoZata (Ess1 . ) Essl., comb. nov. Basionym: 
ParmeZia foveolata Essl ., J. Hattori Bot. Lab. 42: 
111. 1977. 

NeofusceZia glal:rans (Nyl.) Essl., comb . nov. Basionyrn: 
ParmeZia gZa l:rans Nyl., Flora 58: 15 . 1875 . 

NeofusceZia imitatrix (Tayl.) Ess1 ., comb . nov. Bas ionym: 
ParmeZia imitatrix Tayl., Lend . J. Bot . 63: 161. 
1847. 

NeofusceZia incantata (Ess l . ) Essl ., comb . nov. Basionym : 
ParmeZia incantata Essl ., J . Hattori Bot . Lab . 42: 
11 5. 1977. 

NeofusceZia incomposita (Essl.) Ess l . , comb. nov. Basio­
nym : ParmeZia incomposita Essl. , J. Hattori Bot . Lab. 
42 : 116. 1977. 

NeofusceZia infrapaLZida (Essl.) Essl., comb. nov. Basio­
nym: Parme Zia infrapaZZida Essl. , J. Hattori Bot . Lab . 
42: 116 . 1977 . 
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NeofusceZia kenyana (Essl.) Essl., comb. nov. Basionym: 
Pa~meZia kenya~A Essl ., J. Hattori Bot . Lab. 42: 117. 
1977. 

Neofus ceZia Zichinoidea (Nyl . ex Crombie) Essl., comb. nov. 
Basionym: Pa~meZia lichinoidea Ny1 . ex Crombie , J . 
Bot. 14: 19 . 1876. 

NeofusceZia ZineeZla (Essl.) Essl ., comb . nov . Basionym: 
Parmelia lineella Essl., J. Hattori Bot. Lab. 42: 118. 
1977. 

NeofusceHa lo~ilob:J (Essl. l Essl., comb . nov. Basionym: 
P=meZia loriloba Essl. , J. Hattori Bot. Lab. 42: 119 . 
1977. 

Neofus celia loxodella (Essl .) Essl ., comb. nov. Basionym: 
Pa~eZia Zoxodella Essl. in C.F . Culb. & Essl. , Bryol­
ogist 79: 43 . 1976 . 

Neofuscelia loxodes (Nyl.) Essl., comb . nov. Basionym : 
Parmelia Zoxodes Nyl., Flora 55: 426 . 1872. 

Neofuscelia luteoP~tata (J. Stein.) Ess l ., comb. nov . Bas­
ionym: Parmelia luteonotata J . Stein., Verh. K. K. 
Zool.-Bot. Ges. Nien 12: 472. 1902. 

NeofusceHa TTIQPtinii (Essl.) Ess l., comb. nov. Basionym : 
Parmelia martinii Essl., J. Hattori Bot. Lab. 42: 
123 . 1977. 

NeofusceZia melancholica (J. Stein. & Zahlbr.l Essl., comb . 
nov. Basionym: Parmelia melanchoZica J. Stein. & 
Zahlbr. in Zahlbr ., Bot. Jahrb. Syst. 60: 507. 1926. 

Neofuscelia melanob~atica (Ess1 . ) Ess1., comb . nov. Bas­
ionym : Parmelia melanob~atica Essl., J . Hattori Bot. 
Lab. 42: 124. 1977. 

Neofuscelia minuta (Essl.) Ess l ., comb. nov. Basionym: 
Pa~elia minuta Essl., J. Hattori Bot. Lab. 42: 125 . 
1977. 

Neofus celia nakuruensis (Essl.) Ess l . comb . nov. Basionym: 
Pa1•melia nakuruensis Essl., J. Hattori Bot. Lab. 42 : 
126. 1977. 

Neofuscelia namaensis (J. Stein. & Zahlbr.) Essl., comb . 
nov. Basionym: Parmelia namaensis J. Stein. & Zahlbr. 
in Zahlbr. Bot. Jahrb. Syst . 60: 508. 1926. 

Neofuscelia occidentaZis (Ess1 . ) Essl., comb. nov. Basio­
nym : Parmelia occidentalis Essl., J . Hattori Bot. Lab. 
42: 128 . 1977. 

Neofuscelia parviloba (Essl .) Essl. , comb . nov. Basionym: 
Parmelia parviloba Essl. , J . Hattori Bot. Lab. 42: 129 . 
1977. 

Neofuscelia peloloba (Essl.) Ess1., comb. nov. Basionym : 
Pa~melia peloZoba Essl., J. Hattori Bot. Lab. 42: 129 . 
1977. 
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NeofuaceZia petr iseda (Zahlbr.) Essl., comb. nov. Basionym' 
ParmeZia petr iseda (Zahlbr., Akad . Wiss. Wien. , Math.­
Naturwiss . Kl. , Denkschr. 104' 352 . 1941. 

lleofuaceZia pictada (Essl.) Essl. , comb . nov . Basionym ' 
ParmeZia pictada Essl. in c. F. Culb. et a l . , Bryol o­
gist 80' 131. 1977. 

NeojUsceZia plana (Essl . ) Essl., comb. nov. Basionym' Par­
melia plana Ess1., J. Hattori Bot. Lab. 42: 132. 1977. 

NeofuaceZia pokor nyi (Essl.) Essl ., comb . nov. Basionym' 
Imlricaria pokornyi Korb. in Pokorny, Verh. K.-K. Zool. · 
Bot. Ges. Wien 10' 285 . 1860. 

NeofusceZia proZixuZa (Nyl. ex Crombie) Essl. , comb. nov. 
Bas ionym' ParmeZia proZixu Za Nyl. ex Cr ombie , J. Bot . 
14, 19. 1876 . 

Neofus ceZia puZla (Ach.) Essl. comb. nov . Basionym' Par ­
meZia puZZa Ach., Synop . Method. Lichen., 206 . 1814 . 

NeofusceZia puZZoi dea (Essl.) Essl., comb. nov. Basionym' 
ParmeZia puZZoidea Essl., J. Hattori Bot. Lab. 42, 
138 . 1977. 

NeofusceZia pustuZoaa (Essl.) Essl . comb . nov. Basionym, 
ParmeZia pustuZoaa Essl. , J . Hattori Bot. Lab. 42' 
1 39 . 1977. 

NeofusceZia pyrenaica (Ess l . ) Ess l ., comb. nov. Basionym' 
ParmeZia py renaica Essl., J. Hattori Bot. Lab. 42' 
140. 1977. 

NeofusceZia ryssoZea (Ach .) Essl. , comb. nov. Basionym' 
Dufourea ryssoZea Ach. , Lichenogr. Univers. ' 525. 
1810. 

NeofusceZia sca lrella (Essl.) Essl. , comb . nov. Basionym' 
ParmeZia scalreZZa Essl. in c. F. Culb. et al. , Bry­
ologist so, 134 . 1977 . 

Neofus ceZia serpuZina (Ess l.) Essl., comb . nov. Basionym' 
ParmeZia serpuZina Essl., J. Ha ttori Bot. Lab. 42, 
143. 1977 . 

Neofusc eZia speaica (Essl.) Essl ., comb. nov . Basionym: Par­
meZia spesica Ess1. , J. Hattori Bo t. Lab. 42: 143. 1977. 

NeofusceZia squamans (Stizenb.) Essl., comb . nov. Basionym' 
ParmeZia squamans Stizenb. , Ber. Thatigk. St. Gall. 
Naturwiss. Ges . 1887-88' 164 . 1889 . 

NeofusceZia s quamariata (Nyl. ex Crombie) Ess l., comb. nov. 
Basionym' ParmeZia squama:riata Nyl. ex Crombie , J. 
Bot. 14, 19. 1876. 

NeofusceZia stygiodea (Nyl. ex Crombie) Essl., comb. nov. 
Basionym' ParmeZia stygiodea Nyl. ex Crombie, J. Bot. 
lJ, 333. 1875. 

NeofusceZia subhosseana (Essl.) Essl ., comb. nov. Basionym: 
ParmeZia subhosseana Essl., J. Hattori Bot . Lab. 42: 
148. 1977 . 
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NeofusceZia su bimitatr'ix (Es s l.) Essl., comb. nov . Basionym: 
PCU'111eZia su l:imitatr'ix Essl. , J. Hattori Bot. Lab. 42: 
149. 1977 . 

NeofusceZia su l:incer'ta (Essl.) Essl., comb. nov. Basionym: 
PCU'111eZia su l:incer'ta Essl ., J. Hattori Bot. Lab. 42: 
150 . 1977 . 

Neofusce Zia subJe"t'r'UceZZa (Essl.) Essl. , comb . nov. Basio­
nym: PCU'111eZia subJer'ruceZZa Essl. in c. F. Culb . e t 
al. , Bryologist 80 : 133 . 1977. 

NeofusceZia tatimir'ix (Essl . ) Essl ., comb. nov . Basionym: 
Par'meZia tatimir'ix Essl . , J. Hattori Bot. Lab. 42: 
151. 1977. 

NeofusceZia tentacuZina (Essl.) Essl., comb . nov . Basionym: 
ParmeZia tentacuZina Essl ., J. Hattori Bot . Lab. 42: 
151. 1977. 

NeofusceZia trochythaZZina (Essl.) Essl. , comb. nov . Basio­
nym : ParmeZia truchythaZZina Essl., J. Hattori Bot. 
Lab . 42: 152 . 1977. 

NeofusceZia ver'isidiosa (Essl.) Essl., comb. nov. Basionym : 
Par'meZia verisidiosa Essl. , J. Hattori Bot. Lab. 42: 
153 . 1977. 

NeofusceZia verruceZZa (Essl.) Essl., comb. nov . Basionym: 
ParmeZia verruceZZa Ess l . in c. F. Culb. e t a l., Bry­
ologis t 42: 154 . 1977. 

NeofusceZia verrucuZifera (Nyl.) Essl., comb . nov. Basio­
nym: ParmeZia verrucuZifera Ny l . , Flora 61: 247 . 
1878. 

NeofusceZia wiporiensis (Hillm . ) Essl. , comb . nov. Basio­
nym: ParmeZia w iporiensis Hillm . , Repert . Spec. Nov. 
Regni Veg . 45 : 173. 1938. 

subgenus ATROVIRIDIS (Essl.) Essl., stat . nov. Bas ionym : 
ParmeZia s ubgenus Neofusca section Atrovir idis Essl., 
J . Hatt ori Bot. Lab. 42: 157 . 1977. Type species: 
NeofusceZia atroviridis (Essl.) Essl. 

NeofusceZia atroviridis (Essl . ) Essl., comb. nov. Basionym: 
ParmeZia atrovir'idis Essl., J . Hattori Bot. Lab. 42 : 
157 . 1977 . 

NeofusceZia chiricahuensis (R. 
comb. Basionym: ParmeZia 
& N. Neb . , Br yologist 65 : 

Anderson & N. Neb .) Essl., 
chiricahuensis R. Anderson 

234 . 1962. 
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A NEW MEXICAN SPECIES I N THE LICHEN GENUS 
EVERNIASTRUM HALE (PARI'IELIACEAE) 

ROBERT S. EGAN 

Department of BioZogy 
Texas A&M University , Col lege Station, TX 77843 

Hale (1976) established the lichen genus Everniastrum 
to include species previously grouped in Parmelia subgenus 
Everniiformes (Hue) Hale & Wirth (Hale & Wirth, 1971). 
Hale's (1976) synopsis of Everniastrum i ncluded 21 species 
of which 12 are known from Hexico . This paper describes a 
new species, Everniastltwn me:z:icanwn Egan, the thirteenth 
Mexican taxon. 

EVERNIASTRUM MEXICAN\J1>1 Egan, sp . nov. 

Thallus (Fig . 1) ut in Evernias trum neocirrhatum (Hale 
& Wirth) Hale sed differt acidum protocetraricum continence. 

Thallus subfruticose, to 15 em broad, mineral gray 
above; lobes linear, 1-2 mm wide, elongate, channeled, with 
a pored epicortex (Fig . 3), lacking soredia and isidia; 
margins of lobes sparsely short ciliate (Fig . 4); lower 
surface smooth and very spar sely rhizinate , colored white 
to tan near the ends of the lobes, turning brown to black 
toward the center of the thallus ; apothecia f requent, up to 
8 mm in diameter, imperforate , subterminal; pycnidia 
common; white maculae inconspicuous or lacking; asci glo­
bose; spores hya line, non-septate, ellipsoid or kidney bean­
shaped, 8 per ascus, 7-10 x 14-18 um. 

Chemistry: cortex K+ yellow, medulla K-, C-, KC-, P+ 
orange-red, atranorin and pro t ocetraric acid. 

Holotype: ~IEXICO. Jalisco: Municipio de Jalpa, Cumbre 
del Tejamanil, pine-oak forest, 2200 m, on trees, 
R. Conzdles , 25 October 1971 (US; isotypes at Texas A&M 
University-Biology Department Herbarium, and MIN). Since 
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Figure 1 : Evernias trum mexi~anum , por tion of the hole­
t ype (US) . Scale in mm . Figur e 2 : E. pa~hydermum , port ion 
of B. Rambo 102 f r om Porto Alegr e , Brazil (US) . Scale i n 
mm . Figure 3: E. mexi~anum , SE~I pho t ogr aph of upper sur face 
showing por ed epicortex (X 2000). Figur e 4 : E. mexi~anum , 
SEH pho t ogr aph of a singl e lobe showing margina l cilia and 
rhizines (X 160) . 



material upon which this species is based was sent in ex­
change from Dr. Gast6n Guzm~n in Mexico City , I assume 
that an additional isotype may also be located at ENCB. 
The material I received was abundant in the packet and 
chemically uni f orm. 
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As in several other Everniastrum species, E. mexicanum 
is morphologically indistinguishable from E. neocirrhatum 
(Hale & Wirth) Hale, the most widespread and abundant 
Everniastrum spec ies in Mexico (Hale, 1976). Chemically it 
is identical to E. Zimaeforme (Tayl.) Hale (Hale , pers. 
comm.), E. arsenei (Hale & Wir th ) Hale, and E. pachydermum 
(Hue) Hale , all producing the medullary depsidone proto­
cetraric acid. However, E. Zimaeforme is isidiate, E. 
arsenei is very densely rhizinate below, and E. pachydeP­
mum is a more robust, coriaceous plant with br0ader lobes, 
longer and more abundant cilia and rhizines, a black lower 
surface, and dis tinct white maculae on the upper surface 
(Fig . 2). It grows on rocks and soil in southern Brazil, 
Argentina, and Uruguay (Hale, 1976). E. neociPrhatum , 
although morphologically identical, produces norstictic, 
salazinic, and protolichesterinic acids. 

I thank Dr. Mason E. Hale, Jr. (US) for the loan of 
material of E. pachydermum for comparison and fo r his 
critical comments on the manuscript. I thank Dr . Gas t6n 
Guzm~n (ENCB) for sending the material of this new species. 
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PEZIZA UMBILICATA KARSTEN, AN OLDER 
BUT UNAVAILABLE NAME FOR PEZIZA OSTRACODERMA, 

APOTHECIAL PEAT MO ULD 

HENRY DI SS ING 

Institut for Spore plante r , K¢benhavns Univexsitet 
~ - Farimagsgade 2D, 1353 K~benhavn, Denmark 

AND 

RICHARD P. KORF 

Plant Pa thology He rbarium, Cornell Universi ty 
Ithaca , NY 14853 USA 

For ma ny year s the junior author avoided proposi ng a now 
species i n th e ·genus Peziza for what he considered to be an 
undescr i bed species wi th the peculiar anamorphic state now 
known as ChromeLosporium fulvum (Link) McGinty, Hennebert & 
Korf in Hennebert & Korf, or as C. olUzre (Pers.) Hennebert. 
This i s the common "peat mould" of gr eenhouses, mushroom beds 
and firesites known a lso under a variety of misapplied names 
(Hennebert & Korf, 1975). When the apothecial (teleomorphic) 
state was described as a new species, Plicaria fulva Schnei­
der (1954), the j unior author was unable to transfer that 
epi thet t o Peziza because of an earli er homonym, P. fulva 
~licheli ex Persoon (1822), and he thus proposed a new name 
fo r Schneider ' s di scomycete , Pezi za ostracodeP-ma Korf (1961). 

One additiona l name was later found (Hennebert & Korf, 
1975) for the apothecia l s tate, Discina cinerophila Sturgis 
in Ellis & Everhar t, publi shed in 1896 , but without a de­
scr iption and henc e not validly published and unusab le. 

The senior author has r ecentl y discover ed that P. A. Kar­
sten described this species from Scandinavia a century ago as 
Pezi za umbilicata Karsten (1868) , with a description on the 
labe l of his Fungi Fenniae E.xsicca t i #729 . We have both com­
par ed Karsten's e.xs iccat i wi th r ecent collections of Pezi za 
ostracodenna, and t here is no doubt that they are synonyms. 
Cooke (1877) fai l ed to illustrate the reticulum (FIG. 1) on 
the ascospores, which wer e shown as warted; Schneider (1954) 



FTG. I. Photomicrographs of ascospores f rom Karsten , 
F . Fenn. Bxs . 729(K) , x2000 . Photos by H.D . 
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ma de th e same error in interpretation of the spore ornamenta­
tion , corrected by Korf ( 1961). We have chosen the Kew Her­
bar ium specimen of Karsten, Fungi Fenniae Exsiccati #729 as 
th e LECTOTYPE fo r thi s name; othe r port ions of t hi s co ll ec­
tion i n other her ba ri a become JSOLECTOTYPES of P. umbilicata . 

Unfortuna t e l y , Karsten ' s name cannot be applied t o the 
apothecial s t ate of peat mould wh en it is treated in Peziza 
si nce it is a later homonym of the much ea rl ier P. umbilica­
ta Persoon ( 1822). [A sti ll l at er homonym , P. umbilicata 
Ber k. & Curt. in Berke ley ( 1875) , does not affect Karsten's 
name . ] Karsten ' s name is sure ly ~<Orthy of note in that it 
pr ovides the earliest avai lab le epithet which can and should 
be used if the apothecial state of peat mou l d is treated in 
another genus ( though in the process it ~<ill l ose direct ref­
erence to Karsten) . As a l ater homonym, Karsten 's name is 
ill egi timat e [Art . 64 , International Code of Botanical Nomen­
c l a ture (S t afl eu , 1972) ]. But when Saccardo (1889) ca t a­
l ogued Karsten's species as "Discirza wnbiZicata Karst.," the 
epi th et t ook on n e~< li fe since there ~<as no earlier homonym 
of it i n that genus ; the correct aut hor ci t ation for it is 
D. umbilicata Sacc . , no t D. umbilicata (Kar st.) Sacc. as one 
might normal Iy assume (Art . 72 , No te, fCBN). Since some au­
t hors do not ci r cumscri be Peziza in the ~<ay we do , but would 
pr e fer to range the species i n Galactinia, PUcar'ia, or some 
other ge nus, Saccardo ' s ep ithet should be used there in a 
new comb i nation, not Schneider ' s (1954) nor Kerf ' s (1961) . 
Th e t ype specimen of Saccardo ' s name is automat i ca ll y Kar­
sten 's t ype spec imen, designated above . 

Hennebert & Kerf ( 1975) provided a fu ll synonymy of both 
the anamo rphic and the te l eomorphic s t a t es of pea t mould. 
The apothecia l (teleomorphic) synonymy should be expanded 
from that ~iven bv them: 
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PE Z! ZA OSTRACO D ER~1A Korf in ~1yco l og i a 52: 650. 1961 
( 

1 1960 1
), a name change . 

P~icaria fu~va Schneider in Zentra lbl. Bakteriol . 
Hyg . 2 Abt . 108: 153 . 1954, non Pezi za fu~va 
(Mich .) Pers. 1822. 

Pezi za umbi ~icata Karst., Fungi Fenn. Exs. 729 . 1868, nom . 
i~~egit . (later homonym), nee P. umbi~icata Pers . 1822 
nee P. umbi~icata Berk . & Curt . in Berk . 1875. 

Discina umbi~icata Sacc ., Sy11 . Fung . 8 : 100. 1889 
(ut "Karst ." ). 

[Discina cinerophi~ Sturgis in El l i s & Everh . , North Am. 
Fungi 3500. 1896, nomen nudum . ] 
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INTRODUCTION 

For sever a l decades t axonomists study i ng many groups 
of organisms have been redefining old terms and def i ning 
new ones i n order to express the principl es of the "New 
Sys tematics ." It appears that the emphas i s has been 
r igh tl y shi f ted from merely naming s t atic forms to under­
standing the interactions of i ndividua l s within populations 
and the r elationships between one population and t he next. 

lihen one compares the taxonomy of the Myxomycetes to 
th e taxonomy of many other groups it appears to be far 
behind. Intrinsic fea tures of the group which make it 
difficult to proceed beyond this a lpha taxonomic l eve l and 
t o apply me thods of biosystematics i nclude: 

1) Large series of specimens are lack ing for many 
species. 

2) The sporophore of the Myxomycetes is morphologi­
cally si mple so that even when a few additional pl asmodial 
char acte r s can be used, the total number of charact er s is 
sti ll small, and the range of variation due t o envi ronmen­
tal or geneti c differ ences i s not well known nor stati sti­
cal l y analyzed. 

3) The fact that myxomycete spor es are wind dissemi ­
nated over wide areas and t he absence of quanti fiab l e 
cha rac t er s adds to th e di fficulty of i nterpr eting any 
information on populations in nature . 
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4) Because of their small size, it i s diffi cult to 
obtai n enough field collected materi a l for use of biochem­
ical techniques. 

5) Although cultural tech niques can overcome some o f 
these problems by providing readily available ma t e rial, 
only about 70 of 450 species have been grown from s pore to 
s pore i n agar culture (Cl ark and Coll i ns, 1977). 

Need l ess to say, myxomycete taxonomy is bound by a 
rigid type concept, a nd a lthough her barium studies a r e 
necessary, oth er approaches are possible a nd shou ld be 
used. This experimental method has been emphas ized by 
Alexopoulos (1969) . The presen t report is a result of a 
search for additional characters whi ch might be use ful in 
assessing interspecific and intraspecific variation in the 
Trichiaceae. 

Pigment analysis has been of great benefit to sys tem­
ntis ts of a number of groups of organisms (Arpj n and 
Fiasson, 1971; flarborne et aZ , 1973). This tech ni que has 
been applied to fou r species of the Trichiaceae and i s r e l i­
able in distinguishing them a l ong es tabl is hed morphological 
lines. In addition, intraspecific variation found in three 
of t he species may be use ful as a populational marker or a n 
environmental indicator depending upon whethe r thes e varia­
tions are genetically or environmentally controlled. It i s 
significant that this t echnique provi de s an additional taxo­
nomic character from small amounts of he rbarium material 
of organisms that we have not been able to grow i n culture. 

MATERIALS AND METHO DS 

Specimens from the Un iver si ty of Texas ~1yxomy cete 
Co ll ection (UT~IC), a personal collection (~1B), and the 
University of ~lichigan He rbarium (mOl) used in this study 
are l isted below. Identifica tion of a ll specimens was mad e 
or verified us ing the keys of l'lartin and Alexopou l os (1969). 

Pi gments of two to four e ntire spo r a ngia fr om each 
collection were ext racted i n 9S% ethanol for one ha lf hour 
at room temperature. The extracts were spo tt ed on Bake r­
flex Sili ca Gel lB thin l aye r chromatography plates (Baker 
Chemical Co., Phillipsburg, N. J.) a nd deve loped in a so l ­
vent des igned for pteridi ne pigments containing 2% ammonium 
acetate: n- propanol (I :1) and 0.25% merca toe thanol for u 
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to ten hours (Descimon and Baria l , 1~66). Even minor tem­
perature or humidity fluc tua tions affect the results and 
care must be taken so that comparisons may be made of 
plates deve l oped at differen t times . On some occasions 
basic fuschin wa s used as a r e ference stand ard. Developed 
chromatographs were examined under UV light. 

Specimens: 

Hemitrichia caZycuZata (Speg.) Farr 
UTMC 265- Iowa, 13 VI 1959, C. J. Alexopoulos 
UTMC 384 - Pe nn s ylvania, 26 VI 1957, C. J. Al e xopoulos, 

Pa- 30 
UT~l: 477 -Texas, VI 1964, C. D. Therrien 
UTMC 891 - Jamaica, 21 I 1966, C. J. Alexopoulos, Jam-62 
~~ 921 - Guade loupe , 24 XII 1965, C. J. Alexopoulos 
UT~1C 1091 - Dominica, 10 I 1966, ~1. L. Farr, 2121 
lJr~1C 1325 - Virginia, 14 VII 1967, C. J. Alexopoulos 
lJI"~1C 14 26- Costa Rica, 1 VI 1963, J. A. Saenz, UCR-31 
UT~IC 1429 - Costa Rica, 24 IX 1964, J. A. Saenz, UCR- 203 
UTMC 1610 - Thail a nd, 19 VIII 1967, D. Reynolds, 1202 
UTIIC 1851 - Florida, 15 VII 1961, D. Creager, 388 

Hemitrichia cZavata (Pers.) Rost. 
UT~~ 259 - Iowa, 25 IX 1958 , C. J. Alexopoulos, Ia-60 
UTI•IC 574 - Arkansas, 1 I 1965, T. E. Brooks, 2733 
UT~IC 658 - Was hington, XII 1912, '!". H. ~lacbride 

UT~IC 1961 - Texas, 30 I 11 1969, H. Henney, Jr. 
mCJI (4) - ~lichigan, I X 1956, V. !'otter, 11 627 
MIQi (5) - ~lichigan, 23 IX 1956, V. Potter, 11580 

Hemitrichia serpuZa (Scop.) Rost. 
UTIIC 17 - Mexico, B. Lowy, M85 
lJI"~IC 225 - l nterAmerican Hwy. Km 135, 13 IX 1964, 

G. C. Carroll 
UTMC 1281 - Tennessee, 21 Ill 1967, R. H. Petersen 
UTMC 1418- Costa Rica, 20 v 1963, J. A. Saenz , UCR20 
lJniC 1419 - Costa Rica , 29 Vll 1963, J. A. Saenz, UCR102 
Unl: 1420 - Costa Rica, 30 VIll 1963, J . A. Saenz, 

UCR108 
UTMC 1998- Cos ta Rica, 22 Ill 1966, E. F. Morris, 982 
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Metatrichia vesparium (Batsch.) Nann. - Bre m. 
~18 (1) - Virginia (?), Go l dman 
~18 (2) - Virginia (?), E. W. Ell iott 
MB (3) -Virgin ia (?) , 1949, R. E. Carrigan 
MICH {6) - ~tichigan, 27 IX 1956, V. Potter, 11617 
MICH (7) - ~lichi gan, 12 VIII 1956, V. Potter, 11063 
MICH (8) - ~lichigan, 8 IX 1931, E. B. ~1a ins, ~1-171 
MICH (9) - Massachusetts, 1902, B. M. Davis 
MICH (10) - New Hampshi re , 1910, W. G. Fa rlow 
MICH {ll) - California, 29 XII 1942, P. and ~1. Rea 
MICH (12) - ~1ichigan, X 1890, V. M. Spaulding 
MICH (13) - Michigan, 16 VII 1946, T. E. Brooks, 1154 
MIOJ {14) - ~1ichigan, 29 X 1931, E. B. ~lains, 31-511 
MICH (IS) - ~1ichigan, l VIII 1956, V. Potter , 10962 

OBSERVATIONS 

Ch r omatogr aphic data from entire sporangia of four 
s pecies of trichiaceous Myxomyce tes are presented i n 
Tab l e l. In vi sible li ght the spots appear pale yellow or 
orange; co lor of UV fluorescence is s hown in Table 1 . 
Although a ll of the spec imens examin ed exhibi t certain 
common spo t s, th er e are interspecific differ ences i n t he 
total patterns. Spots 2 and 4 {Table 1) are present in a ll 
four of the species. Hemitrichia caZycuZata is easily 
detectab l e because it has spot 9 which ha s a grea t er Rf 
value than a ny of the other spots a nd fluor esces purp1 e in 
UV light. The c hromato gra ms of the other species lack 
spo t 9. Hemitrichia serpuZa a nd Metatrichia vespariwn are 
diffe r ent from H. cZavata and H. caZycuZata by the lack of 
spo t 1 . Metatrichia vesparium has s pot 8, but unlike 
spot 7 of oth e r species which has the same Rf va lue, it 
doe s not fluoresce i n UV light. 

Intraspecifi c differences are evident. They cannot be 
correl ated with collect i on locality, known habitat diffe r ­
ences, or specime n age and treatment. Even specimens wh i ch 
appea r ed faded gave ch romatographic result s r ecognizab l e 
for the species; j n these cases since l ess pigment was 
a vailab l e more a lcoholic ext r ac t had to be appl ied to the 
ch r omatogr aphi c plate. 
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DISCUSSION 

PJ asmodial pigments in some physaraceous s lime mo lds may 
act as photoreceptors i n pr esporulation events (Daniel, 1966; 
Rakoczy, 1963 ; Wormington and Neaver , 1977) a nd are r eta in ed 
in the sporangia. The fact that none of these pigments is 
yet chemi ca ll y cha racterized point s to the comp lexity of the 
compo nents. Less is known of the pigments present i n the 
sporangia of triacheaceous species; eve n plasmodia l co lor is 
not known for some of these s pecies , nor is it known whe ther 
these pigments act as photoreceptors during sporulation. 

AI though the species t es t ed appear to contain conunon 
pigmen t components , until the chemica l nature of t hese 
pigments, their possible function , and the environmental 
and genetic influences upon them are known this character 
i s of no phylogenetic use . But, in th e species observed, 
differences in pigment profi l es do correlate with morpho­
logi ca l species and provide an additiona l c haracter at thi s 
l evel . 

Variation within morphological species may indicate 
environmenta l or genetic variation. During routine culture 
of species of PhysaMml, differences in spora ngia ! pigmentrt­
tion may sometimes be correlated with lighti ng conditions. 
This phenomenon was experimentally s tudi ed by Brand za 
(1926a, 1926b) who placed pieces of the same plasmodia i n 
conditions of shade and direct sunlight and found that 
color (intensity) varied in the spo r angia which developed. 
On the other hand, the extreme differences i n plasmodial 
color of certai n isolates of Didymium ir-idis (Ditmar) Fries 
have been s hown to be genetica l ly dete rmined (Collins a nd 
Clark, 1966 ; Collins, 1966) . 

We are continuing this s urvey of trichiaceous species 
to see if others can be cha racteri zed on the basi s of pig­
ment components and ar e looki ng at laboratory cultured 
specimens of physaraceous species in order t o detemine if 
i nfraspecific differences a r e environmentally or genetica ll y 
contro ll ed . 
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A CHECKLIST OF THE OPERCULATE CUP-FUNGI (PEZIZALES) 
OF NORTH AMERICA WEST OF THE GREAT PLAINS 

HAROLD J. LARSEN, JR 

Tree Frui t Research Center , 1100 N. Wes t e rn Ave . , Wena tchee, WA 98801 

AND 

WILLIAM C. DENISON 

Herbarium , Oregon State University. Corvallis, OR 97331 

This checklist is based upon published records and 
upon specimens in several , but by no means all, major 
North American Herbaria. Those Herbaria which have been 
searched wi t h some t horoughness are those at Bureau of 
Plant lndustry , Beltsville (BPI): Cornell Univ. (CUP): 
Oregon State Univ. (OS C); San Francisco State Univ. (SFS); 
Univ. of British Columbia (UBC); Univ. of Washington (WTU): 
and Washington State Univ . (WSP) . Herbar ium abbreviations 
are after Lanjouw and Staffleu (34) with the following two 
addi t ions . (RMD) represents the private herbar ium of Dr . 
R. H. Danielson of the Dep t. of Biology , Univ . of Calgary, 
Calgary , Alberta . (W -K) represents the private herbarium 
of Vir ginia Wells and Phyllis Kempton in Anchorage, Alaska . 

The list consists of 231 species arranged in seven 
fami l ies. The families and, with rare exceptions , the 
genera are those recognized by Korf (31). The inclusion 
of some names and t he exclusion of ochers has involved a 
series of arbitrary decisions by the authors. Where a 
recent monograph is available (e .g. ref . no. 3) t he 
species concepts and synonymies of its authors have been 
fol l owed. The re ferences which f ollow each species 
inc l ude descriptions of the species . Commonly used syno­
nyms are given for species only where the correct s pecies 
epithet differs from that used in the references cited . 
Those s pecies for which occurrence records have not yet 
been verified by either author or by recent mono graphers 
are marked with an asterisk, and additiona l species of 
dubious r ecord are cited by name only at the end of the 
checklist. 

Appended to the list are eight additional species 
whose previous generic placement is unsatisfac t ory 
according to current discomycete taxonomy. Most of these 
are species fo r which transfers should be made in the 
near future . 



Order PEZIZALES 

Suborder SARCOSCYPHINEAE 

Family SARCOSOMATACEAE 

Nannfeldtiella aggregata Eckblad 
D1Str: ALB. 
Herb: OSC, R. P. Korf (?) , · (RMD) 
Re fs: 11 

Neournula pouchetii (Berthet & Riousset) Paden 
Distr: B.C., ID , OR , WA 
Herb: ID. OSC, UBC , WSP 
Refs : 46, 47 

Plectania melastoma (Sow. ex Fr .) Fuckel 
D1str : B.C., CA, CO , ID, OR , WA 
Herb: BPI, CUP , OSC, SFS, UBC, WSP 
Refs: 9, 56 

Plectania mil leri Paden & Tylutki 
Distr : ID, OR 
Herb: ID, OSC, WSP 
Refs : 48 

Plectania nannfeldtii Korf 
Distr : ALB., B. C., CO, ID, OR, WA 
Herb : OSC, (RMD) , SFS, \oSP 
Refs: 30, 42 

Pseudoplectania melaena (Fr . ) Boud . 
Distr : B.C .. ~. WA 
Herb : ID , NY, OSC , UBC , WSP 
Refs : 56 

Pseudoplectania nigrella (Pers . ex Fr.) Fucke l 
D1str : B.C., CA , CO, ID , OR , UT, WA , WY 
Herb : CUP, OSC , SFS, UBC, WSP, WTU 
Refs : 9, 56 

Sarcosoma latahensis Paden & Tylutki 
Distr : ID, OR, WA 
Herb : OSC, WSP 
Refs : 48 

Sarcosoma mexicana (Ellis & Holway) Paden & Tylutki 
D1str: B.C . , ID , OR, WA 
Herb : OSC, UBC , WSP, \ITU 
Refs: 48 

Urnula hiemalis Nannf . ------ors tr : AK , ALB . 
Herb : (RMD) , (W-K) 
Refs : 21 

Family SARCOSCYPHACEAE 

Desma zierella acicola Lib . 
01Str : OR---
Herb : OSC 
Refs : 9 
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Microstoma protracta (Fr . ) Kanouse 
Distr : ALB., CO 
Herb : CUP , NY , OSC , (RMD) 
Refs : 15 

Pith~a cupressina (Fr . ) Fuckel 
D~str : B.C., CA, ID, OR, WA 
Herb : NY, OSC, SFS, UBC, WSP , WTU 
Refs : 56 

Pith~a vulgaris Fuckel 
D~str : B. C., CA, ID , OR, WA 
Herb : NY, OSC, SFS, UBC, WSP 
Refs: 56 

Pseudopithyella minuscula (Boud. & Torrend) Se 
Distr : CA, OR 
Herb : NY, OSC 
Refs : 56 

Sarcoscypha coccinea (Jacq . ex Gray) Lambotte 
Distr: B. C., CA, OR, WA 
Herb : BPI, CUP, NY, OSC, SFS, UBC 
Refs : 56 

Suborder PEZIZINAE 

Family ASCOBOLACEAE 

Ascobolus 
D~str : 
Herb : 
Refs : 

*Ascobolus 
o~str : 
Herb : 
Refs : 

Ascobolus 
D~str : 

Herb : 
Refs : 

Ascobolus 
o~str : 

Herb : 
Refs: 

*Ascobolus 
Distr : 
Herb : 
Refs : 

Ascobolus 
Distr: 
Herb : 
Refs : 

Ascobolus 
D~str : 
Herb : 
Refs : 

albidus Crouan 
AK, WA, WY 
OSC, TRTC, WSP 
3 

boudieri QuH . 
WA 
WTU 
3 

brassicae Crouan 
CA 
FH 
3 

carbonarius Karst. 
ALB . , B. C., CA , OR 
NY , OSC , SFS, UBC , WTU 
3 

crenulatus Karst. 
ID 
WSP 
3 

denudatus Fr . 
CA 
BPI 
3 

doliiformis Kobayasi 
AK 
BPI 
26 



As co bolus 
01.str : 
Herb: 
Refs: 

Ascobolus 
b1.str: 
Herb : 
Refs : 

Ascobolus 
01.str: 
Herb: 
Refs : 

Ascobolus 
Distr: 
Herb: 
Refs: 

Ascobolus 
D1.str: 
Herb: 
Refs: 

foliicola Berk. & Br . 
CA, CO, OR 
BPI , NY, OSC 
3 

furfuraceus Pers. ex Pers . 
B.C . , CA . CO, ID, OR, I~A 
CUP , NY, OSC , WSP 
3 

geoph i lus Seaver 
CO, ID, OR 
BPI, NY 
3 

immersus Pers. ex Pers. 
~ . . co 

NY, USC 
3 

lignatilis Alb. & Schw . ex Pers. 
OR 
osc 
3 

Ascobolus 
Distr: 

michaud ii Boud . 

Herb : 
Refs : 

Ascobolus 
Distr : 
Herb : 
Refs : 

Ascobolus 
D1..str: 
Herb : 
Refs: 

Ascobolus 
01..str : 
Herb: 
Refs: 

Ascobolus 
D1..str : 
Herb : 
Refs : 

Ascobolus 
D1.str: 
Herb : 
Refs: 

Iodo\'hanus 
D1.str : 
Herb : 
Refs : 

Iodo\'hanus 
D1..str : 
Herb : 
Refs: 

B. C. 
CUP, DOAM, UVIC 
3 

nodulosporus van Brumm. 
CA 
FH 
3 

sacciferus van Brumm. 
B.C. , cA , WA 
CUP, UC, UVIC 
3 

scatigenus (Berk.) van Brumm . 
cA 
s 
3 

viridis Currey 
oa-
osc 
3 

xylophilus Seaver 
co 
NY 
3 
carneus (Pers.) Kerf 
CA, CO , ID, WA 
NY , OSC , WSP 
25 , 55, 56 
testaceus (Moug. in Fr.) Kerf 
OR, WA 
OSC, WTU 
25 , 56 

Sacco bolus 
Distr: 

depaugeratus (Berk.& Br . ) Hansen 
AK, C , ID, OR 

Herb : BPI, NY, WSP 
Refs: 3. 27 
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Saccobolus gcBaber (Pers.) Lambotte 
Ol.str : 
Herb: BPI , NY 
Refs : 3 

Saccobolus versicolor (Karst . ) Karst. 
01.str : CA, CO, I D, OR 
Herb : BPI, CUP , NY, OSC, WSP 
Refs: 3 

*Sphaerosoma hesperium (Setch.) Seaver 
Ol.str: CA 
Herb : NY 
Refs : 56, 58 

Thecotheus agranulosus Kimbr . 
Ol.s tr: OR , YUKON 
Herb : MICH, OSC 
Refs : 23, 56 

Thecotheus apiculatus Kimbr. 
Ol.str : OR 
Herb : NY 
Refs: 23 

Thecotheus cinereus (Crouan & H. Crouan) Chenantais 
Ol.str : CA, CO, ID, OR , UT 
Herb : NY, WSP 
Refs: 23 

*Thecotheus pelletieri (Crouan) Boud . 
D1.str : OR , WA 
Herb : NY, WTU 
Refs : 23, 56 

Family PEZIZACEAE 

Pach¥ella adnata (Berk. & Curt.) Pfister 
01.str: ~A, WY 
Herb : BPI, CUP-0, NY, R. P. Korf, WTU 
Refs : 49, 51 

Pach¥ella babingtonii (Berk.) Boud . 
01.str : CO, ID, MT, OR, WA 
Herb : CUP, MICH, NY, OSC 
Refs : 49, 51 

Pach¥ella clypeata (Schw.) LeGal 
D1.str : CA, OR 
Herb: BPI, NY, OSC 
Refs: 49 , 51 

Peziza alaskana Cash 
-oTStr : AK 

Herb : BPI ( ? ) , WSP 
Refs : 5 

Peziza ammophila Our . & Mont. 
-oTStr: CA, OR 

Herb: NY, OSC 
Refs : 9 

Peziza ampliata Pers. 
-oTStr: AZ, OR 

Herb: OSC 
Refs: 9 



Peziza apicu1ata Cooke 
-----riTS t r : AZ 

Herb : OSC 
Refs: 56 

Peziza arvernensis Boud. 
---oritr: ALB., lD, OR , UT 

Herb: OSC, (RMD), WSP 
Refs: 9, 36 

Peziza badia Pers . ex Merat 
---oritr:Al<, ALB., B.C ., CA, CO, ID, NM, OR, WA 

Herb : BPI , CUP, DOAM , NY, OSC, SFS , UBC, WSP, WTU 
Refs: 9, 12 , 56 

Peziza badioconfusa Korf 
-----riTStr: B.C., CA, ID, ~lACK. DIST . , OR, UT, WA 

Herb : DOAM, NY, OSC, WSP 
Refs : 9, 12, 58 , 61 

Peziza badiofusca (Boud.) Dennis 
-----riTS t r : WA 

Herb : WSP 
Refs: 9 

Peziza brunneoatra Desm. 
---oritr: CA, CO, ID, OR, WA 

Herb : BPI, NY, OSC, WSP 
Refs: 9, 56 

*Peziza brunneovinosa Clem. 
-----nT8 t r : OR 

Herb : OSC 
Refs: 56 

Peziza cerea Sow . ex Merat 
---oric;:-;---Nv, OR 

Herb: BPI, OSC 
Refs : 9 

*Peziza concentrica Seaver 
---niStr : CA, OR 

Herb : NY 
Refs: 56 

Peziza domiciliana Cooke 
-----riTStr: B.C., CA, OR, UT, WA 

Herb : BPI , NY, OSC, SFS, UBC, WSP, WTU 
Refs : 56 

Peziza echinospora Karst. 
-----riTStr : AZ, CO, ID , NM, OR, UT 

Herb : OSC, WSP 
Refs : 9 

Peziza eme1eia Cooke 
-----riTSt~ CO , OR, UT 

Herb : BPI, OSC 
Refs : 9 

Peziza fimeti (Fucke1) Seaver 
-----riTS tr:--GO , OR , UT , WA 

Herb : NY, OSC, SFS 
Refs : 56 

*Peziza griseorosea Gerard 
---niB t r : NM 

Herb: NY 
Refs: 56 
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Peziza limnaea Maas G. 
=P. limosa (Grelet) Nannf . 
Dfstr : AK, OR, HA 
Herb: OSC 
Refs : 27, 36 

Peziza michelii (Boud.) Dennis 
---oiStr : OR 

Herb : OSC 
Refs : 9 

Peziza microgus Pers. 
--r>IStr : C 

Herb : OSC 
Refs : 9 

Peziza ostracoderma Korf 
---oiStr : OR, WA 

Herb : OSC, WSP 
Refs : 29 

Peziza paludicola Boud . 
---oTStr : OR 

Herb: OSC 
Refs : 9 

Peziza petersii Berk. & Curt . 
---oiStr : B.C ., OR, WA 

Herb : OSC 
Refs : 9 

Peziza praetervisa Bres. 
D1str : ALB . , CO, ID, OR 
Herb : OSC, (RMD), WSP 
Refs : 9 , 61 

Peziza proteana (Boud . ) Seaver 
Distr : CA, OR, WA 
Herb : BPI, OSC, SFS, WTU 
Refs : 9, 56 , 62 

*Peziza pustulata Pers . 
---oiStr : CA , WA, WY 

Herb : NY, SFS , WSP 
Refs : 56 

Peziza repanda Pers. ex Pers . 
---oiStr : B. C. , CA , CO, ID, MT , OR , \VA, WY 

Herb : BPI, CUP, NY, OSC, SFS, WSP 
Refs: 9, 56 

Peziza sepiatra Cooke 
---oTStr: B.C ., CO 

Herb: BPI , OSC, UVIC 
Refs: 9 

*Peziza spissa Berk . 
Distr : WA 
Herb : NY 
Refs : 56 

Peziza succosa Berk . 
D1str : B. C., CA, OR , WA 
Herb : BPI, NY, OSC, UBC 
Refs : 9, 56 



Peziza steri(matizans Phillips 
----oiStr: 0 , WA 

Herb: OSC 
Refs: 9 

Peziza sylvestris (Boud.) Sacc . & Trott. 
----oiStr: B.C ., CA , ID, OR, UT, WA, WY 

Herb : BPI, NY, OSC, SFS, UBC, WSP, WTU 
Refs: 56, 57 

Pez~~~t~~ri~0 (Hedwig) Fr. 

Herb: WSP 
Refs: 9 

Peziza vesiculosa Bull. ex Fr. 
---nTStr : B.C . , CA, CO, ID, OR, WA 

Herb : BPI, CUP, NY, OSC, SFS, WSP, WTU 
Refs : 9, 56 

Peziza violacea Pers. 
---oiSt~. CA, CO, ID, OR , UT , WA 

Herb : NY , OSC, SFS, UBC, WSP, WTU 
Refs: 9, 56 

Plicaria carbonaria (Fuckel) Fuckel 
~rachycarpa var . muricata Grelet 

Distr: ALB . , OR ----
Herb: OSC , (RMD) 
Refs: 9. 60 

Plicaria endocarpoides (Berk . ) Rifai 
~e1ocarpa (Currey) Boud . 

Oistr : B.C ., CA, ID , MT, OR, WA 
Herb: CUP , NY, OSC, UBC, WSP, WTU 
Refs : 9, 56 

Plicaria trachycarpa (Currey) Boud . 
---oiStr : B.C., CO , ID , OR, WA 

Herb : NY , UBC , WSP , WTU 
Refs: 9, 56 

Sarcosphaera crassa (Santi ex Steudl) Pouzar 
=S. coronarra-\Jacq. ex Cooke) Boud . 
Distr : ALB . , AZ , B. C., CA , CO , ID, NM, OR , UT, WA 
Herb: BPI , CUP, NY , OSC, (RMD), SFS, UBC, WSP 
Refs : 9, 56 

Family MORCHELLACEAE 

Disciotis 
D1str: 
Herb : 
Refs : 

Morchella 
b1.str: 
Herb: 
Refs : 

*Morchella 
b1.str : 
Herb : 
Refs : 

venosa (Pers. ex Fr.) Boud. 
----cA,CO, ID, NH, OR , UT 

BPI, CUP, NY, OSC, SFS, WSP 
9, 56 

aKfusticeps Peck 
B. , CA, CO , ID , UT, WA 

OSC , (RMD) , SFS , WSP 
56 

crassiges (Ventenat) Pers. 
CA , I , WY 
SFS , WSP 
56 
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Morchella elata Fr . 
D1str: ~' CA , ID, OR , WA, WY 
Herb : CUP, NY , OSC, SFS , WSP, WTU 
Refs : 9 , 56 

Morchella esculenta Pers. ex St . -Amans 
D1str : ALB ., CA, CO, ID , MT , OR , UT , WA 
Herb : CUP, NY, OSC, (RMD) , SFS , UBC, WSP, WTU 
Refs: 9 , 56 

Morchella semilibera DC. ex Fr . 
D1str : ID, OR, WA 
Herb : NY, OSC , WSP 
Refs: 9, 56 

Ptychoverpa bohemica (Krombholz) Boud . 
D1str: AK , ALB. , B. C. , CA, ID , OR, WA 
Herb : CUP, NY , OSC , (RMD), SFS, UBC, WSP 
Refs: 9, 62 

Verpa conica Swartz ex Pers . 
D1str: ALB . , B.C. , CA, CO , ID, OR, l<A 
Herb : NY, OSC, (RMD), SFS, UBC, WSP , WTU 
Refs : 9, 56 

Family HELVELLACEAE 

Discina apiculata McKnight 
-----orstr : CA, ID , UT, WY 

Herb : BPI , BRY , FH, MICH 
Refs: 38 

Discina larryi McKnight 
-----orstr : UT 

Herb : BPI 
Refs : 41 

Discina leucoxantha Bres . 
-----or8tr : ID , OR , UT 

Herb : BRY , OSC , WSP 
Refs: 38 

Discina macrospora Bub~k 
-----orstr: B. C. , OR 

Herb : CUP, FH 
Refs : 38 

Discina melaleuca Bres . 
-riiStr : CO, ID, OR, l<A 

Herb: OSC, WSP 
Refs: 56 

Discina olYQpiana Kanouse 
-riiStr : A, tN 

Herb : BPI, MICH 
Refs : 38 

Discina perlKta (Fr.) Fr . 
-riiStr : , ALB . , B.C., CA , CO, ID, MT , OR, UT, WA, WY 

Herb : BPI , BRY, CUP, FH , MICH, NY , OSC, (RMD) , WSP, 

Refs: 
Gyromitra 

oistr: 
Herb : 
Refs : 

WTU 
38 

ambigua (Karst.) Harmaja 
AK , ALB. 
(RI'ID) 
20 



Gyromitra californica (Phil l ips) Raitviir 
Distr: B. C. , CA , CO, ID , NV, OR , WA 
Herb: CUP, NY, OSC, SFS, UBC, WSP, WTU 
Refs : 56 

Gyromitra caroliniana (Bose ex Fr . ) Fr . 
D1str : B. C., CA, CO, OR, WA 
Herb : NY , OSC , UBC, WTU 
Refs : 14, 40 

Gyromitra esculenta Fr . 
D1str: ALB . , B.C., CA , CO , ID, OR, WA, WY 
Herb: CUP , OSC, (RMD), SFS, UBC, WSP, WTU 
Refs: 9 

Gyromitra fastigiata (Krombholz) Rehm 
Distr : ALB 
Herb: (RMD) 
Refs: 42 

Gyromitra ~ (Krombholz ) Qu~l. 
D1str : CA~-CO, ID , OR, UT , WA 
Herb : OSC, SFS, WSP 
Refs : 56 

Gyromitra infu1a (Schaeffer ex Fr.) Qu~l . 
D1str : ~LB., AZ, B. C., CA, CO, ID , OR , UT, WA 
Herb : CUP, NY, OSC, (RMD) , SFS , UBC , WSP 
Refs : 9 

Helvella acetabulum (L. ex St . -Amans) Qu~l. 
---niStr: ALB ., AZ , B. C. , CA, CO , ID, OR, UT , WA 

Herb: CUP, NY, OSC, (Rl>ID), S, SFS , WSP, WTU, UVIC 
Refs: 10, 61 

Helvel1a albella Qu~l . 
---nrstr = "'"""AK,""Co 

Herb: MICH , (W-K) 
Refs : 19, 61 

Helvella al~Spes Fuckel 
----rii'S'tt : 

Herb : NY 
Refs : 56 

Helvella atra Holmskjold 
---niStr:--xK , MT, NM, WA 

Herb : NY, WTU, (W-K) 
Refs : 10, 19 

*Helvella brevi ssima Peck 
---niStr: CA 

Herb : CUP, NY 
Refs : 56 

Helvella connivens Dissing & Lange 
----oi'S'tt: OR , WA 

Herb : OSC 
Ref s : 10 

Helvella corium (Weberbauer) Massee 
----oi'S'tt :~ALB . , AZ, B. C. , CO, ID , OR , \~A 

Herb : NY, OSC , (Rl>ID), SFS, UBC , WSP, WTU , (W-K) 
Ref s : 10 , 19 , 61 

*Helvella costifera Nannf. 
----oi'S'tt : AK, CA 

Herb : SFS, (W-K) 
Refs : 10, 19 
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Helvella crispa Scop. ex Fr . 
----orstr : AK, ALB . , AZ , 8. C. , CA, CO, ID, Nl'!, OR, UT , WA 

Herb: CUP, K, NY, OSC, SFS, UBC, WTU, WSP, (W-K) 
Refs: 10, 19, 61 

Helvella cupuliformis Dissing & Nann£. 
----orstr: AK, NM 

Herb: OSC, (W-K) 
Refs: 10, 19 

Helvella elastica Bull. ex St . -Amans 
----oiStr : AK, ALB ., B. C., CA, CO , ID, Nl'!, OR, UT, WA, WY 

Herb : CUP, NY, OSC, (RMD), SFS, UBC, WSP, WTU , (W-K) 
Refs : 10, 19, 61 

He1vel la ephihpium L~v. 
--.rrstr: AL . , AZ , CA 

Herb : BPI, OSC, (RMD) 
Refs: 10, 61 

He 1ve11a fusca Gi11.sensu Bres. 
----orstr : ~ OR 

Herb : OSC, (W-K) 
Refs : 10, 19 

He1ve11a 1acunosa Afz. ex Fr. 
--.rr&tr :~, B.C., CA, CO , ID , NM, OR, UT, WA 

Herb : BPI, CUP , K, NY, OSC, SFS, WSP, WTU, (W-K) 
Refs : 9, 10, 19 , 61 

Helvella leucomelaena (Pers.) Nannf. 
--.rr&tr : AK, ALB., CA , CO, ID, OR, 

Herb: NY, OSC, (RMD), SFS, WSP, 
Refs : 10, 19 , 61 

Helvella leucopus Pers . 
----oiStr: CA, ID, OR 

Herb : CUP , L, NY , OSC, WSP 
Refs: 10 

in Lundell & Nannf. 
UT, WA 
WTU, (W - K) 

Helve1la maAKopAZ (Pers. 
--.rr&tr : , , B.C ., 

Herb : BPI, NY, UBC, 
Refs : 10 , 19, 61 

Helvel1a macu1ata Weber 

ex Fr.) Karst . 
CO, ID, OR 

--.rr&tr:~ 
Herb : (RMD) 
Refs : 61 

WSP, WTU, (W- K) 

Helvella pezizoides Afz. ex Fr . 
--.rrstr : CA, CO , NM, OR 

Herb: OSC 
Refs: 10 , 61 

Helvella philonotis Dissing 
----orstr : OR 

Herb: OSC 
Refs: 10 

Helvella queletii Bres. 
----oiStr : AK, ALB., B. C., CA, CO, ID, OR, WA , WY 

Herb : CUP, OSC, (RMD), S, WSP, (W-K) 
Refs : 10, 19, 61 

Helvella solitaria (Karst.) Karst . 
----orstr : AK, UT 

Herb : OSC , (W-K) 
Refs : 10, 19 



Helvella stevensii Peck 
-orst'r: OR 

Herb : OSC 
Refs: 10, 61 

Helvella villosa (Hedwig ex Kuntze) Dissing 
-orst'r: ~LB., CA, ID, OR 

Herb : OSC, (RMD), (W-K) 
Refs : 10, 54, 61 

Rhizina undulata Fr. 
-----orstr~ CA, ID, MT, OR, WA 

Herb: CUP, NY, OSC, SFS, UBC , WSP, WTU 
Refs: 9, 56 

Wynn0lla silvicola (Beck ex Sacc.) Nann£. 
= . auricula (Schaeffer ex Cooke) Rehm 
Dist~ALB., B.C., CO , ID, WA 
Herb: NY, OSC, (RMD) , SFS, UVIC , WSP 
Refs: 16, 56 

Family PYRONEMATACEAE 

Aleuria aphanodictyon Kobayasi 
-orst'r: AK 

Herb: BPI 
Refs: 27 

Aleuria aurantia (Pers. ex Hook.) Fuckel 
-orst'r~. C., CA, ID, OR, WA 

Herb : CUP, NY, OSC, SFS, WSP, WTU 
Refs: 9, 56 

Aleuria rhenana Fuckel 
---urs"Er~WA 

Herb : NY, OSC, SFS 
Refs : 56 

Anthracobia macrocystis (Cooke) Boud. 
Distr: B.C., CA , ID , OR 
Herb: OSC , WSP 
Refs : 9, 35, 55 

Anthracobia melaloma (Alb. & Schw . ex Fr.) Boud. 
Distr : 8~ CO, ID, OR, WA 
Herb: BPI, NY, OSC, WSP, WTU 
Refs: 9, 35, 55 

Anthracobia muelleri (Berk.) Rifai 
DLstr: UT 
Herb : CUP, OSC 
Refs: 35, 55 

Anthracobia nitida Boud . 
Dutr: A~A 
Herb : OSC, (RMD), UPS 
Refs: 35 

Byssonectria aggregata (Berk. & Br.) Rogerson & Korf 
Dutr : ALB. 
Herb: OSC , (RMD) 
Refs: ll 

*Byssonectria tetraspora (Fuckel) Korf 
Dl.str: AK 
Herb: BPI 
Refs: 27 , 30 
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Caloscypha ~ (Pers . ) Boud . 
D1str : ~. C ., CA, CO, ID, ~IT. OR, UT, WA , WY 
Herb : CUP , NY, OSC, (RMD), SFS, UBC, WSP , WTU 
Refs : 56 

Cheilymenia coprinaria (Cooke) Boud . 
D1str: B.C., CA , CO , ID, OR , UT, WA 
Herb : NY, OSC, SFS, UBC, WSP, WTU 
Refs : 8, 9, 56 

Cheilymenia crucipila (Cooke & Phillips) LeGal 
D1str : ID, WA 
Herb: NY, WSP 
Refs : 8, 9 

*Cheilymenia pulcherrima (Crouan) Boud . 
D1str: AZ, CA , WA 
Herb : BPI, NY, WSP, WTU 
Refs : 56 

*Cheilymenia raripila (Phillips) Seaver 
Distr: CA 
Herb : CUP, NY 
Refs : 56 

Cheilymenia stercorea (Pers . ex Fr . ) Boud . 
D1str : B.C., CA, CO , ID, OR, NV, WA 
Herb : BPI, CUP , NY, OSC , UBC, WSP, WTU 
Refs: 8, 56 

Cheilymenia theloboloides (Fr . ) Boud . 
D1str : ALB., CA, CO, ID, OR, WA , WY 
Herb : BPI , NY , OSC, (RMD), WSP 
Refs: 8, 9, 56 

Coprobia granulata (Fr . ) Boud . 
Distr : CA, ID, OR, WA 
Herb: OSC, SFS, WSP, WTU 
Refs : 9 

Coprotus aurora (Crouan & H. Crouan) Kimbr., Luck-Allen & 
D1str:~, WY Cain 
Herb : TRTC 
Refs: 26 

Coprotus breviascus (Velen . ) Kimbr., Luck-Allen & Cain 
D1s t r : WY 
Herb : TRTC 
Refs : 26 

Coprotus dextrinoideus Kimbr . , Luck-Allen & Cain 
Distr: WY 
Herb : TRTC 
Refs : 26 

Coprotus glaucel l us (Rehm) Ki mbr . 
D1str: B.C., CO 
Herb : OSC, TRTC 
Refs : 26 

Coprotus granuliformis (Crouan & H. Crouan) Kimbr. 
D1str : CO, OR , WY 
Herb : NY, OSC, TRTC 
Refs : 26, 56 

Coprotus leucopocillum Kimbr ., Luck-Allen & Cain 
D1str : CA, WY 
Herb : OSC, TRTC 
Refs : 26 



~ luteus Kimbr., Luck-Allen & Cain 
------urstr ' -r;rr.-WY 

Herb : TRTC 
Refs: 26 
~ ochraceus (Crouan & H. Crouan) Kimbr. 
-----urstf : CA , ID , OR 

Herb, ~!ICH, NY, WSP 
Refs : 26 
~ sexdecimsporus (Crouan & H. Crouan) Kimbr . 
------urstr : CA . co . WY 

Herb: NY, TRTC 
Refs: 24, 26 , 56 
~ winteri (March.) Kimbr. 
--urstr : co 

Herb: NY 
Refs : 26 

Fimaria cervina (Phillips) van Brumm. 
----ursfr~ 

Herb : OSC 
Refs: 2 

*Fimaria hepatica (Bacsch ex Fr . ) van Brumm. 
---or5tr : CO , OR 

Herb : BPI, NY 
Refs: 2, 9 

*Fimaria porcina Svr~ek & Kubi~ka 
---oLStr : AK 

Herb : BPI 
Refs: 27 

*Geobt~~r~la~L:. (Tul. & Tul.) Burdsall 

Herb: (RMD) 
Refs : 4 

Geopora cooperi Harkn . 
Dtstr: AK, ALB ., CA, CO, ID , OR, TU, WA 
Herb : OSC, (RMD), VPI 
Refs: 4 

Geoptxis carbonaria (Alb. & Schw . ex Pers . ) Sacc . 
D str' ALB . , B.C., CA, CO, ID, MT, OR , UT, WA 
Herb: CUP, OSC, (RMD) , WSP , WTU 
Refs, 9 , 55 , 56 

Geop~xis maj a lis (Fr.) Sacc. 
Dtstr: CA, OR 
Herb: BPI, OSC , WSP 
Refs : 55 

Geohlxis vulcanalis (Peck) Sacc. 
str: ALB ., B. C. , CA, CO, ID, OR , UT, WA , WY 

Herb : BPI, CUP , NY , OSC, (RMD) , SFS , UBC, WSP, WTU 
Refs, 56 

Humaria hemisphaerica (Wigg. ex Fr . ) Fuckel 
---orstr , AK, ALB . , B.C., CA, ID, WA 

Herb , OSC, ( ~~). SFS, UBC, WSP , WTU 
Refs , 9 

Lambrospora crec'hqueraultii (Crouan) Boud . 
tscr , co , to. oR 

Herb , NY , OSC, WSP 
Refs: 9 , 56 
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*Lamprospora crouani (Cooke) Seaver 
Distr : CO, WA 
Herb : NY, WTU 
Refs : 9, 56 

*Lamprospora polytrichina (Rehm) Seaver 
Distr : CO, WA 
Herb : NY, WTU 
Refs: 56 

*Lamprospora spinulosa Seaver 
Distr : ID, OR 
Herb : NY, WSP 
Refs: 56 

Lasiobolus ciliatus (Fr . ) Boud. 
Distr : AK, CA, CO, ID, OR, UT, WA 
Herb : CUP, NY, OSC, SFS, WSP, WTU 
Refs: 9 , 27 

Lasiobolus macrotrichus Rea 
D~str : OR 
Herb : OSC 
Refs : 9 

*Lasiobolus ruber (Quel.) Sacc. 
D~str : CO, OR 
Herb : NY, OSC 
Refs: 9, 56 

Leucoscypha hetieri (Boud.) Rifai 
Distr : B. C. 
Herb : OSC 
Refs : 55 

Leucoscypha rutilans (Fr.) Dennis & Rifai 
Distr : CA, CO , WA 
Herb : CUP, NY, OSC, SFS 
Refs : 9, 55, 56 

Melastiza chateri (W . G. Smith) Boud. 
D~str : ALB . , B. C., CO, ID, OR, WA 
Herb : NY, OSC, (RMD), WSP, WTU 
Refs : 9, 56 

Melastiza rubra (Batra) Maas G. 
D~str: --p:z-­
Herb : OSC 
Refs: 1, 7 

Miladina lechithina (Cooke) Svr~ek 
D~str : ID, OR, UT 
Herb: OSC 
Refs : 53 

Mycoarctium ciliatum Jain & Cain 
Distr : CA , CO 
Herb : TRTC 
Refs : 33 

Octospora leucoloma Gray 
Distr : AK, CA, CO, ID, OR 
Herb: BPI, NY, OSC , UBC, WSP 
Refs: 9, 27 , 55 

*Octospora rubens (Boud . ) Moser 
Distr : CO , WA 
Herb : BPI, NY, WSP 
Refs : 44 



*Otidea abietina (Per s. ex Fr . ) Fucke1 
----,rr5c~CO , OR, WA 

Herb , BPI, NY, OSC , WTU, (W- K) 
Refs, 16 , 37 , 45 , 62 

Otidea alutacea (Pers . ) Mas s ee 
----,rr5c~. CA , ID, WA 

Herb ' MICH, OSC, (RMD) , SFS, WSP 
Refs, 9, 16 

*Otidea bufonia (Pers . ) Boud . 
----,rr5 t r:c7\;" WA 

Herb, WTU 
Refs , 9 

Oti dea concinna (Pers . ) Sacc. 
----,rr5cr, CA, ID, WA 

Herb, BPI, MICH, OSC, SFS, WSP , WTU 
Refs , 9 , 16 

*Otidea grandis (Pers . ) Rehrn 
----,rr5c r , ID, WA 

Herb , BPI , MICH, NY, WSP 
Refs , 16 , 56 

Otidea 1eporina (Bats ch) S . F. Gray 
----,rr5cr , ALB ., AZ, B. C., CA , CO , ID, OR , l'IA , WY 

Herb, CUP , MICH , NY, OSC , SFS, UBC, WSP , WTU 
Refs, 16, 56 

Otidea onotica (Pers.) Fucke1 
----,rr5t~ CO , ID , OR , WA 

Herb , CUP, MICH, OSC , SFS, WSP , WTU 
Refs , 9 , 16 

Otidea smithii Kanous e 
----,rr5 t r:-ll.C . , CA , ID , WA 

Herb , MICH , OSC, WSP 
Refs , 16 

Pseudocol1ema carti1aAineum Kanouse & Smi th 
D1str ' ALB ., co, T, WA 
Herb ' MICH , OSC, (RJ-!D) , WSP 
Refs , 18 

*Psilopezia nummularia Berk . 
D1str , ID, IIA 
Herb, BPI, WSP 
Refs , 9 , 49, 50, 56 
~ persoonia (Crouan) Korf , Pfis ter & Roger s 
~' AK 

Herb ' WSP 
Refs, 9 , 30 
~ p1achoni s (Dun . ) Kerf, Pfister & Rogers 
~' WA 

Herb , WSP 
Refs , 30 , 55 , 56 

Pu1vinu1a archeri (Berk . in Hook. ) Rifai 
Dis t r , s.c:-;-Io, OR, I'IA 
Herb , BPI , NY , OSC, WSP 
Refs, 52, 55 

Pulvinu1a carbonar ia (Fucke l) Boud . 
D1s tr , CA , MT , OR 
Herb , BPI , NY , OSC 
Refs, 52 , 55 
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Pulvinula convexula (Karst.) Pfister 
P. constellatio (Berk . & Br.) Rehm 

Distr: AK, CO, MT, OR, CA 
Herb : BPI, CUP , NY , OSC , WSP 
Refs: 9, 52, 55 

Pulvinula globifera (Berk. & Curt . ) LeGal 
D1s tr: AZ 
Herb : OSC 
Refs : 52 

Pulvinula laeterubra (Rehm) Pfister 
D1str : ALB., B.C. 
Herb: OSC 
Refs: 52 

Pyronema omphalodes (Bull . ex St . -Amans) Fuckel 
Distr : ALB., B.C . , CA, ID , UT , WA 
Herb: OSC, (R}ID), UBC, WSP, WTU 
Refs: 9, 43, 56 

Scutellinia erinaceus (Schw . ) Kunt ze 
D1str : ID, UT 
Herb: OSC, WSP 
Refs : 6 

Scutellinia scutellata (L . ex Fr.) Lambotte 
D1str: AK, ALB., B.C., CA , CO, ID, NM , OR, WA 
Herb : CUP, NY, OSC , (R}ID), SFS, UBC, WSP, WTU 
Refs : 6, 9, 55 , 56 

*Scutellinia setosa (Nees) Seaver 
D1str : B~O, WA 
Herb : CUP , NY, UBC, WSP 
Refs : 56 

*Scutellinia trechispora (Berk . & Br.) Lambotte 
D1s tr: AK, CO 
Herb: BPI, NY 
Refs: 6, 27, 56 

Scutellinia umbrarum (Fr . ) Lambotte 
D1str : AK , AZ, B. C. , CA, CO, ID , NM , WA 
Herb : NY, OSC, UBC, l-ISP, WTU 
Refs : 6, 56 

Scutellinia verrucipolaris Denison 
D1str : WA 
Herb : WSP 
Refs : 6 

Sepultaria arenicola (L~v . ) Massee 
D1str: CO 
Herb: WSP 
Refs : 9 , 56 

Sepultaria arenosa (Fuckel) Baud . 
Distr : CO, OR 
Herb: NY, OSC 
Refs : 9, 56 

*Sepul taria ~oAngii Seaver 
D1str: 
Herb: WTU 
Refs: 56 



*Sepu1taria pe11ita (Cooke & Peck) Seaver 
Distr : AK 
Herb : (W- K) 
Refs: 56, 62 

*Sepu1taria semiimmersa (Karst . ) Massee 
Distr: CA , OR, WA 
Herb: BPI , NY, OSC , WSP 
Refs: 56 

*Sepu1taria ~(Fr . ) Boud . 
Distr: CJ\,cO­
Herb: CUP 
Refs : 4, 56 

*Tarzetta broncs (Peck) Korf & Rogers 
----orstr: ---co 

Herb : NY 
Refs : 56 

Tarzetta catinus (Pers . ) Korf & Rogers 
-----orsti'" : ----cx-;-co , OR , WA 

Herb : OSC, SFS. WTU 
Refs : 9, 30 

Tarzetta cupu1aris (L . ex Fr.) Lambotte 
---or8tr: B. C., CA, CO, ID, OR, WA 

Herb : BPI, CUP, NY, OSC, SFS , USC, WSP, WTU 
Refs: 9, 56 

*The1ebo1us crustaceus (Fucke1) Kimbr. 
Distr: AK 
Herb: BPI 
Refs: 27 

*The1ebo1us microsporus (Berk. & Sr . ) Kimbr . 
Distr : AK, CO 
Herb: BPI , NY 
Refs: 27 

*The1ebo1us stercorius (Pers.) Fr. 
D~str: B.C. , CA , WY 
Herb: CUP 
Refs : 22 

Tricharina gi1va (Boud . in Cooke) Eckb1ad 
Distr: ID , OR 
Herb : OSC, WTU 
Refs: ll, 56 

Trichobolus octosporus Krug 
D~str: wY 
Herb : BPI, TRTC 
Refs : 32 

Trichobo1us zuka1ii (Hermer1) Kimbr. & Korf 
D~str : B~ 
Herb : CUP 
Refs : 22, 24 

Trichophaea abundans (Karst . ) Boud. 
Distr : C~D, OR 
Herb: BPI, CUP, OSC, SFS 
Refs : 17 

*Trichophaea boudierii Grelet 
Dutr: ID 
Herb: WSP 
Refs: 13 

~5 
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Trichophaea brunnea (Alb . & Schw . ex Fr . ) Batra & Batra 
Distr: AL~ 
Herb: OSC 
Refs: 9, 55, 56 

*Trichophaea bullata Kanouse 
Distr : co;-or,wA, WY 
Herb: BPI, NY, OSC, WTU 
Refs : 17 

*Trichophaea gre~aria (Rehm) Boud. 
D1str: co, R, WY 
Herb : BPI , MICH 
Refs : 17 

Trichophaea hemisphaerioides (Mont . ) Graddon 
D1str : OR 
Herb: OSC 
Refs: 9 

Trichophaea woolhopiea (Cooke & Phillips) Boud. 
Distr : CO 
Herb: OSC 
Refs : 9 

QUESTIONABLE RECORDS 

Family SARCOSOMATACEAE 

Plectania rimosa Peck 
Sarcosoma globosa Caspary 
Urnula crater1um (Schw . ) Fr. 

Family ASCOBOLACEAE 
Boudiera mar~inata Phillips & Harkn . 
Saccobolus o scurus (Cooke) Phillips 

Family PEZIZACEAE 
Peziza atrovinosa Cooke 
Pez1za chlorophysa Sacc. 
Pez1za convoluta Peck 
Pez1za rubr1cosa Fr. 
Peziza secreta Phillips 

Family MORCHELLACEAE 

Morchella smithii Cooke 

Family HELVELLACEAE 
Gyromitra brunnea L. ex Underwood 
Helvella oregonensis Ellis & Everh. 

Family PYRONEMATACEAE 
Cubonia bulbifera Hotson 
~ macros~ora (Wallr . ) Fuckel 
Humar1a saccar 01 Cavara 
Humar1a turb1nata Snyder 
HUrnarina ax1llar1s (Nees) Seaver 
Humar1na cocc1nea (Crouan) Seaver 



QUESTIONABLE RECORDS: PYRONEMATACEAE (Cont'd.) 
Humarina orthotricha (Cooke & Ellis) Seaver 
Humar1na purrlrea Seaver 
LaSIOCOrus ~o~u~ (Fr . ) Sacc . 
NeotLopezJ.s-screrothrix Clem . 
Patella irregularLs (Clem . ) Seaver 
Pate1Til pLhseta (Clem.) Seaver 
Patella seguoLhe (Phillips) Seaver 
RyparODius pac yascus Zukal 
ScutellLnLa chaetoloma Clem . 

ADDITIONAL SPECIES WITH UNSATISFACTORY NAMES 

Pachyella- affinities 
"Pezl.za" melaleucoides Seaver 
--ofStr: B.C., ID, OR, WA 

Herb: OSC, UVIC, WSP 
Refs: 56 

"Paxina" recurva Snyder 
--ofStr :~, ID, MT, WA 

Herb: CUP, NY, OSC, SFS, UVIC, WSP , WTU 
Refs: 56, 59 

Helvella-aff i nities 
~na" compressa Sny der 

--ofStr : CA, OR, WA 
Herb: NY, OSC , SFS, WTU 
Refs: 56, 59 

Leuco s cy!ha-affinities 
"Pate la" maculosa (Phillips) Seaver 
~: CA 

Herb: CUP 
Refs: 54, 56 

••Humarina '' ochroleuca (Clem.) Seaver 
Distr : CO, OR 
Herb : NY, OSC 
Refs : 56 

Tarzetta-affinities 
"Pus tularia" rosea Rea 

Ol.Str: B~ 
Herb : OSC 
Refs: 9 

Trichophaea-affinities 
"Patella11 contradicts Seaver 

DLstr : B.C. 
Herb: OSC 
Refs : 57 

"Sphaerospora" hinnulea (Berk. & Br.) Mas see 
Distr : CA ,~ 
Herb : BPI, WSP 
Refs : 9, 55, 56 
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A NEW SPECIES OF MICROASCUS AND ITS PECULIAR 
CONIDIAL STATE 

SHUN-ICHI UDAGAWA AND KOUHEI FURUYA 

National Institute of Hygienic Sci.ences, JCamiyoga 1- chome , 
Setagaya- ku, Tokyo 158, .]a~n & Fermentation Research La­
boratories, sankyo co., Ltd., Hiro-machi 1-chome, Shinagawa­
ku, Tokyo 140, Japan 

During a taxonomical s t udy of soil fungi in Thailand, 
a new ascomycete belonging to the genus Microascus was en­
countered. The conidial state of this spec~es ~s charac­
terized by short annellophores and dark, globose , thick­
walled , catenate conidia with a germ slit , suggestive of 
the genus Wardomyces, from which it differs in several 
significant characteristics. It cannot be accommodated in 
any known genus, and is , besides the ascosporic state, de­
scribed here as new genus . 

Microascus inopinatus Udagawa & Furuya, sp .nov. (Figs . 
1, 2) 

Status conidialis: Wardomycopsis inopinata Udagawa & 
Furuya, st . nov . (vide infra) 

Coloniae in agaro farina avenae mixto vel agaro cum 
decocta tuberorum et carota restrictae, tenues et partim 
submersae, plus minusve floccosae; fructificationes coni­
diorum abunde efferentes, atrocine r eae vel fe r e n igrae; 
ascocarpae tarae effectae: reversum valde brunneo-cinereum. 

Ascocarpae dispersae vel irregulariter aggregatae, 
superficiales vel partim immersae , nigrae , opacae , subglo­
bosae , 160-350 urn diam, pilosae , postea longirostrae, 
ostiolatae ; rostra atra , cylindr acea, 550- 1,000 ~m longa, 
ad basim 18-25(-28) urn diam, pilosa , saepe distorta: peri­
dium 20-40 ~m crassum, valde olivaceo-brunneum, membrana­
cern vel carbonaceum, e usque 8 stratis cellularum composi­
te. Pili ascocarparum (et collorum) numerosi, recti vel 
flexuosi, septati , laeves, olivaceo-brunnei , usque 130-250 
~m longi, prope basin 3.0-3.5 ~m diam, in fasciculis saepe 
dispositi. Asci octospori , globosi vel ovoidei, 6-9 x S-7 
~m, tenues, nonstipitati, irregulariter dispositi , evanes­
centes. Ascosporae primum dextrinoideae , hyalinae vel 
dilute stramineae , triangulares vel reniformes, 3.0-3.5 x 
2 . 5- 3 . 0 urn , laeves, pore germinationis basilari praeditae. 
Status conidialis Wardomycopsis. 

Typus No . 2767 , NHL , ~solatus e solo in thailandensis. 
Etym. Refers to the unexpected morphology of the coni­

dial structures. 
Colonie~ on oat-meal agar or potato-carrot agar grow-
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ing restrictedly, thin, vegetative mycelium submerged , with 
more or less floccose surface; conidial structures abun­
dantl y produced, dark grey to nearly black (Leaden Grey to 
Black; Rayner, 1970); ascocarps later developed within aer­
ial growth or into the agar; r everse dark brownish grey. 

Ascocarps scattered or i rregul arly aggregated, super­
ficial to semi- immersed, black, opaque, subglobose, 160-350 
~m in diam, later with a long neck , hairy , ostiolate; necks 
dark - colored, cylindrical, 550-1,000 x 18-25(-28) ~m, hairy , 
often distorted; peridium 20-40 ~m thick, dark olivaceous 
brown, membranaceous to carbonaceous , up to 8 cells deep in 
radial section, consisting of outer layers of thick- walled 
angular dark cells and inner layer of hyaline cells. Asco­
carp hairs numerous , stra i ght to flexuous, septate, smooth­
walled , olivaceous brown, up to 130-250 ~m l ong, 3.0-3 . 5 
~m wide near the base, o f ten adhe ring in fascicl es, covering 
the exposed upper part of the ascocarp and the neck. Asci 
8- spored , globose to ovoid, 6-9 x 5-7 urn, thin - walled, non­
stipitate, irregularly disposed , evanescent. Ascospores 
dextrinoid when young , hyaline to pale straw- colored, pale 
reddish brown in mass, triangular to reniform, 3.0-3 . 5 x 
2 . 5-3.0 urn , smooth-walled, with an indistinct germ pore at 
base. Conidial state present , Wardomycopsis. 

Holotype - No. 2767, NH I., 1solated from soil, Bangkhen 
near Bangkok, Thailand, February 25, 1974. Isotype - SANK 
10777. 

Wardomycopsis inopinata Udagawa & Furuya, gen. et sp. 
nov. (F~gs. 1, 2T 

Deuteromycotina , hyphornycetes. Coloniae restrictae, 
f uscae. Mycelium sparsum, partim superficiale, partim i n 
substrate immersum, hyalinum vel dilute flavo- brunneum, ex 
hyphis vulgo flexuosis , ramosis, septatis , laevibus, 1.5-
3.0 urn diam , saepe funiculos i s cornpositum. Structurae 
conidicae simplices, annellophoris solitaris vel catervis 
annellophororum parvis acrogenis in conidiophoris brevibus. 
Conidiophora semi-macronemata, mononemata , septata, laevia, 
hyalina vel subhyalina , raro ramosa, 3.5-6.0(-12.0) x 2.0-
3 . 0(-4.0) urn . Cellulae conidiogenae monoblasticae, in 
conidiophoris incorporatae, terminales , sed interdum dis­
cretae, percurrentes , hyalinae vel leviter coloratae , 
simplices vel septatae , laeves , ampulliformes vel cylind­
ricae, 3.5-5 . 0 x 2.5- 3.0 urn, saepe superne inflatae , cum 
annellationibus terminalibus distinctis. Conidia sicca, 
acrogena, basipetalia et breve catenulata, simplicia, pri ­
murn pallida et pyriformia, deinde olivaceo- brunnea, in 
massa nigra, globosa vel subglobosa , 4.0- 5.5 urn diam, 
parietibus crassis, laeves, cum fissura mediana (plerumque 
transversali) . 

Typus No. 2767, NHL, cum forma ascosporae (lac. cit.). 
Etym . of generic name. Refers to position intermediate 

between Scopulariopsis and Wardomyces. 
Colon~es restr~cted, dark-colored. Mycelium sparse , 

superficial or immersed, hyaline to pale yellowish brown, 
composed of mostly flexuous, branched , septate , smooth­
walled hyphae , 1.5-3 . 0 urn in diam, often forming funicles. 
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J~ 

Fig . 1 . Microascus inopinatus Udagawa & Furuya . A. Asco­
carp . B. A port~on of ascocarp hairs. c. Asci and asco­
spores. D. Conidial st r uctures of Wardomycopsis state. 
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Conidial structures as annellophore borne singly along the 
aerial or prostrate hyphae, or in small divergent gr oups on 
short conidiophores. Conidiophores semi-macronematous, 
mononematous, septate, smooth-walled, hyaline to subhya­
line, rarely branched, 3 . 5-6.0(-12.0) x 2.0-3 . 0(-4.0) ~m . 
Conidiogenous cells monoblastic, integrated, terminal but 
sometimes separated, percurrent, hyaline to s lightly col­
ored, simple or septate, smooth-walled, flask-shaped to 
cylindrical, 3.5-5.0 x 2.5-3 . 0 ~rn , often swollen above, 
with distinct terminal annellations. Conidia dry, aeroge­
nous, borne in basipetal succession as a curved short 
chain, 1- celled, pale-colored and pyriform when young, then 
becoming olivaceous brown, black in mass, globose to sub­
globose, 4.0-5 . 5 ~min diam , with walls thick and smooth, 
with a median germ slit running the entire length of one 
side (mostly transverse). 

Holotype- No. 2767, NHL, with the ascosporic state 
(loc. cit.). Isotype - SANK 10777. 

Specimens cited are deposited as follows : No. 2767 
(holotype) in the Mycological Herbarium, National Institute 
of Hygienic Sciences (NHL), Tokyo, Japan, and No . 10777 
(isotype ) in the Mycological Herbarium, Fermentation Re­
search Laboratories, Sankyo Co., Ltd . (SANK), Tokyo, Japan. 

Upon most substrata containing vegetable extracts such 
as PDA, PCA or oat-meal agar, the ascocarps are produced 
fairly abundantly and ripen within about 1 month , and are 
usually cleistocarpic. Plate cultures are often not in 
good condition to show the ostiolate characteristic of the 
ascocarp . The long-beaked neck of the ascocarps is very 
slow to form and is ultimately seen on the agar slants 
after 18 months incubation . The development was so slow 
that it was difficult to establish the proper placement of 
the new species in the Microascaceae. When young the asco­
carps a r e rather s uggestive of Kernia (Malloch and Cain, 
1971) , but as these develop they assume a clearly differ­
e nt. 

This species is somewhat similar to ~· giganteus 
Malloch (1970) which is, among pr evious members of the 
genus, also unique in possessing a Wa_rdomyces conidial 
state. Both species produce long-beaked setose ascocarps. 
However the present species has smaller perithecia, smaller 
and triangular ascospores, and globose conidia that are in 
chains . 

The triangular pattern of the ascospores i n M. inopi­
natus is st r ongly reminiscent of those seen in some spec~es 
or-Ene genus, viz. M. trigonosporus Emmons & B.D. Dodge and 
M. iyramidus Barron-& G~lman (Arx, 197 5; Barron et al . , 
I96 ; Morton a nd Smi th , 1963 ; Udagawa , 1962). Tne new 
s pecies is easily distinguished from these similar species 
in the above mentioned appearance of the ascoca r ps, as well 
as in association with a conidial state of the 'Wardornycop­
sis' type. 
--- The Wardornycopsis state i n this species is very char­
acteristic. Although this sta t e could not be identified 



Fig . 2 . ~- inopinatus . A. Section of ascocarp . x400 . B. 
Asci and ascospores . x?SO . c . Conidia . x2 , 000 . 0 . Coni­
dial structures {arrow : pyriform, young conidium) . x l , SOO . 
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with any described genus , the ontogeny of conidial forma­
tion may be analogous to that in Scopulariopsis (Morton and 
Smith, 1963) . Of particular resemblances are the produc­
tion of annellophores and pyriform conidia with a truncate 
base (when young) . Wardomycopsis belongs in the complex of 
several imperfect genera connected with the Microascaceae 
(Malloch , 1970) a nd occupies a position intermediate be­
tween Scopu lariopsis and Wardomyces. It differs from the 
former ~n the globose , th1ck-walled conidia with a ger m 
slit (when matured) and the latter in annellated conidio­
genous cells a.nd cate nate, globose conidia. 

There are at leas t two Scopulariopsis species to be 
transfered to the new genus: Wardomycops~s humicola 
(Barron) Udagawa & Furuya comb.nov. (Syn. s~o~sis 
humicola Barron, Antonie van Leeuwenhoek 32: 94 . 19 6) and 
waraomycops is state (= Scopulariopsis state) of Microascus 
s~ngular~s (Sacc . ) Malloch & ca~n . A comparison of our 
organ~sm with the type collection of S. humicola Barron 
(CBS 48 7 .66 = ATCC 16691) showed them- to:oe-ar5tinct from 
each other because of the difference in shape of conidia . 
The conidia of the additional two species are normally 
long- ovate to short- cylindric or elliptical- ovate. M. sin­
~ also differs from this fungus in having neariy 
graorous ascocarps and larger , heart-shaped ascospores 
(Barron~~·, 1961; Malloch a nd Cain , 1971). 
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TYPE STUDIES IN THE GENUS PEZIZA . II. 
OPERCULATE DISCOMYCETES DESCRIBED 

BY J. B. ELLIS AND CO-AUTHORS 

Donald H. Pfister 

FarLow Reference Library and Herbarium of Cryptogamia 
Botany , Harvard University, Cambridge, Mass . 021 38 

In my continui ng study of the genus Peziza I have 
examined the species described by J . B. Ellis and his co­
authors. My task was facilitated by the use of A Reaord of 
t he Fungi Named by J . B. ELLis by Edith Cash (1953) . 
Species of Peziza referred to genera of inoperculate Disco­
mycetes by Cash are lis t ed at the end of this article. 
More detailed comments on the opercula t e Discomycetes fol ­
low. Type specimens from the New York Botanical Garden 
have been examined where there have been no recently pub­
lished comments. 

Peziza aurantiopsis Ell., Bull. Torrey Bot. Club 9: 
18. 1882. 

= Laahnea aurantiopsi s (El l.) Sacc., Syll . Fung . 8 : 
180. 1889 . 

= WoZf ina aurantiopsis (Ell.) Seav., Mycologia 29 : 
680. 1937 . 

This is the type species of WoLfina Seav. ex Eckblad. 
Eckblad (1968) provides an accurate description of this 
species . The genus is placed in the Sarcosomataceae of 
the Sarcoscyphineae by Korf (1972). 

Pezi za brachypus Ell. & Ev., J . Mycol. 4 : 55 . 1888. 
= Geopyxis braahypus (Ell. & Ev . ) Sacc., Syll. Fung. 

8 : 68. 1889. 
The fungus should be referred to HelveZLa section 

Uaaropodes . Seaver (1928) treated the species as a synonym 
of Paxina subalavipes (Phill . & Ell.) Seaver. 

Pezi za ces triaa Ell . & Ev . , J. Mycol. 7 : 152. 1885 . 
= Humaria aestriaa (Ell . & Ev.) Sacc., Syll. Fung . 8 : 

133. 1889. 
: Aleuria estrica (Ell . & Ev.) Seav ., Nor t h American 

cup- fungi (operculates) p. 28. 1928 
The spec ies i s properly referred to Aleuria as wa s 
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done by Seaver. 

Pezi za chl.a;nydosporoa Ell. & Ev., Bull. Torrey Bot. 
Club 10 : 98. 1883 . 

Authenic material i n the Farlow Herbarium general col­
lec tion from the t ype locality, and the t ype collection 
(NY!), s how this to be close to, if not identical with, 
Peziza atrovinosa Cooke. Seaver (1928) first listed this 
synonymy . 

Peziza hainesii Ell ., Bull. To rrey Bot. Club 8 : 65. 
1881; North American Fungi no. 562. 

: Lachnea hainesii (Ell.) Sacc., Syll. Fung. 8 : 186 . 
1889 . 

Seaver (1928) trea ted this as a synonym of Paxina 
eemitosta (Berk. & Curt.) Seaver. Korf (1960) treated it 
as a synonym of Jafnea semitosta (Berk. & Curt.) Korf . ~ly 
study of number 562 in Nor th American Fungi (FH) bears out 
this opinion. 

Peziza olivatroa Ell. & Holw. in Arth. et al., Bull. 
Minnesota Geol. and Nat. Hist. Surv. 3 : 36. 1887. 

: Humaria olivatra (Ell. & Holw.) Sacc., Syll. Fung. 
8 : 148. 1889. 

Seaver (1928) reported this as an inoperculate Disco­
mycete. The species seems best refer red to the Dermate­
aceae because of its dark ectal excipulum . The holotype 
(NY) has been s tudied. 

Peziza orthotr icha Cke. & Ell . Grevillea 6 : 7. 1877. 
: Humaria orthotricha (Cke. & Ell . ) Sacc . , Syll . Fung. 

8 : 119. 1889. 
: Humarina orthotricha (Cke . & Ell. ) Seav., North 

American cup-fungi (operculates) p . 127 . 1928 . 
This f ungus has large operculate asci, globose or sub­

globose warted ascospres, and occurs on a moss. It appears 
to develop cleistohymenially . I t is a member of the genus 
Octospora and should be compared with 0. meelinii (Le Cal) 
Svrcek & Kubicka which occurs on the same moss (Benkert 
1976). 

Peziza rhizomorphae Ell . & Ev. , J. My col. 4 : 98. 1888. 
: Plectania rhizomorphae (Ell. & Ev.) Sacc., Syll. 

Fung. 8 : 164. 1889. 
= Scutellinia rhizomorphae (Ell. & Ev.) Kuntze, Rev. 

Gen. Pl. 3 : 520. 1898 . 
This species, based on the specimens in NY, is 

Plectania melas toma (Sow. ex Fr.) Fuckel. This accords 
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with Seaver's (1928) synonymy. 

Peziza scutelloides Ell., Bull. Torrey Bot. Club 9 : 
18. 1882; North American Fungi no. 838. 

= 8phaerospora scutelloides (Ell.) Sacc., Syll. Fung. 
8 : 188. 1889. 

Rifai (1968) suggested that this species is one of the 
synonyms of sphaerosporella hinnulea (Berk. & Br.) Rifai. 
Certainly the description given by Ellis c losely matches 
the concept Rifai presents. Ellis's specimen has a bright 
orange hymenium and occurs on soil. These fea tures distin­
guish i t from S. brunnea . There is confusion on several 
points over the distinction between Sphaerosporella and 
Pyronemella . Tewari and Pant (1968) would use the name 
Pyronemella for hairy spherical- spored Discomycetes on 
burned a reas. This is essentially the cirumscription of 
8phaerosporella. A study of P. arenosa Speg., t ype species 
of the genus Pyronemella, might r esolve the problem. Korf 
(1972) treated 8phaerosporella as a synonym of Trichophaea . 

Peziza stephensoniana Ell. in Rehm, Ascom. Lojk . p.3. 
1882. Invalid, published in synonymy. 

= Discina repanda (Wahl. ex Fr.) Sacc. subsp . stephen­
soniana Ell . in Rehm ex Sacc . , Sy ll. Fung. 8: 100. 1889 . 

Pfister (1973) gave a complete synonymy and i ndicated 
that the species was indis tinguishable from Peziza repanda . 
As for Ellis's opinion on the t axon, it is apparent f rom 
studying specimens identified by hi m that he had no clear 
concept of it. Among those collec t ions i n the Farlow Her­
barium identified by Ellis are specimens of Peziza badio­
confusa Korf, P. sylvestris Boud., P. ampliata Pers. ex 
Fr., and an Otidea. 

Peziza striispora Ell. & Ev. , Bull. Iowa Lab. Nat. 
Hist . 4: 69. 1896 . 

= Sarcoscypha striispora (Ell. & Ev .) Sacc. & Syd., 
Syll . Fung. 14 : 754. 1899. 

The holotype of Peziza striisporo is a specimen of 
Cookeina tricholoma (Mont.) Kunze. This was suggested by 
Seaver (1928). 

Peziza trochyderma El l . & Ev., Amer. Naturalist 31: 
426. 1897. 

: Humaria trachyderma (Ell. & Ev.) Sacc. & Syd., Syll. 
Fung . 14 : 752. 1899 . 

: Humarina trachyderma (Ell. & Ev.) Seav., North Amer­
ican cup-fungi (operculates) p. 139 . 1928 . 
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This seems bes t refe rred to Peziza vesiculosa Bull. 
ex S. F. Gray . Among collections referred to P. vesicuZosa 
this is one of the smallest. Peziza vesicuZosa has predom­
inantly globose cells in the ectal excipulum, l a rge, smooth 
ascospores (up to 24 urn long) and apothecia which a lways 
occur on dung or manured soil. 

EXCLUDED SPECIES 
The following species which were or iginally desc ribed 

in the genus Peziza are members of the He lot iales. For 
synonyms, the reader is re ferred to Cash (1953) . 

Pezi za abdita Ell . , P. acerina Cke. & Ell., P. aqui­
foZiae Cke & Ell . , P. astericoZa Cke. & Ell., P. borealis 
Ell. & Holw., P. caZZochaetes Ell. & Ev. , P. campanuZa 
Ell., P. carneorubra Ell. i n Cke., P. cazenoviae Ell. & 
Ev., P. cenangioides Ell., P. cZavigera Ell. & Ev., P. 
conorum Ell., P. cornuta Ell . , P. craginiana Ell. & Ev. in 
Cragin, P. crineZZa Ell. & Ev., P. crossota Ell ., P. cuZ­
citeZZa Cke. & Ell., P. cypheZZoides Ell. & Ev., P. 
dinemasporioides Ell. & Ev., P. doratophora Ell. & Ev., P. 
earina Ell ., P. earZiana Ell . & Ev. , P. eZongata Ell. & Ev. 
in Rehm, P. fai~nii Ell. & Ev. , P. frondicoZa Ell. & Ev., 
P. fumigata Ell . & Ev., P. fumoseZZa Cke. & Ell ., P. fus ­
ciduZa Cke. & Ell ., P. fuscocarpa Ell . & Holw., P. gauZ­
theriae Ell . & Ev., P. geZatinosa Ell. & G. Hartin, P. 
gZagosa Ell. & Ev . , P. gZenospora Ell. & Ev ., P. hetero­
carpa Ell . , P. heteromorpha Ell & Ev., P. hypnicoZa Ell ., 
P. hystricuZa Ell. & Ev. , P. i ncondita Ell., P. incrustata 
Ell., P. introviridis Cke. & Ell., P. Zatebrosa Ell., P. 
mauriatra Cke. & Ell. , P. me Zeagris Ell. , P. miniopsis Ell., 
P. mycogena Ell., P. nyssaegena Ell . , P. oenotherae Cke. & 
Ell., P. oZeosa Ell., P. osmundae Cke. & Ell., P. paulo­
puncta Cke. & Ell., P. phZegmacea Ell ., P. prinicoZa Ell. 
& Ev., P. proZifica Ell., P. regaZis Cke. & Ell., P. rhab­
docarpa Ell., P. rhaphidospora Ell., P. simuZata Ell. , P. 
soZeniaeformis Ell. & Ev., P. soZfatara Cke. & Ell., P. 
stictoidea Cke. & Ell . , P. subgibbosa Ell . , P. teneZZa Cke. 
& Ell., P. theioidea Cke. & Ell. , P. venturioides Ell. & 
Ev . , P. yogoensis Ell. & Gall. 
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SUMMARY 

Fourteen species belonging to zygopleurage, 
Tripterosporella and Podospora are d1scussed and 
diagnostic keys are composed for the species known 
from Iraq. Out of these , z. multicaudata, Z. fai­
yumensis, !· coprophila, f~ fimbr1ata, P. bicornTs 
and f· miniglutinans are new records for I raq. 

Contributions to the study of coprophilous fungi from 
Iraq were made by Abdullah et al. (1976), Ahmed et al. (1970 , 
71) and Ismail and Ahmed (1970). A total of 48 species have 
been recorded so far . This paper records six more species 
from Iraq and their illustrated descriptions are provided. 
Diagnostic keys are provided for all known species of 
Zygopleurage and Podosp~ from Iraq. New distribution 
data and substratum relationships are added for the previ­
ously known spectes. 

ZYGOPLEURAGE 

Boed. , Persoonia 2: 316. 1962. 

This genus "''as proposed by Boedijn (1962) to accomodate 
Sordaria zygospora Speg. The chief basis was the morphology 
and developmen t of ascospores. In the young asci, the asco ­
spores are subhyaline, single - celled and more or less elong­
ated. These may or may not be coiled around each other . 
During maturation t,.~ septa are laid down, forming three 
cells. The end cells develp thick walls and become strongly 
pigmented ·~hile the intermediate cell remains subhyaline and 
cylindrical. In the mature ascus the intermediate cell of 
the ascospore tends to collapse leaving separate end cells. 
Such asci apparently appear 16- spored but a careful search, 
especially of younger asci, reveals the ramnants of the 
intermediate cells. The gelatinous caudae are present in 
all the known species and are best seen i n fresh material. 
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Perithecia subglobose to pyriform with slender necK, 
ostiolate. Peridium membranous, 3-layered; outer layer 
pigmented and angular; middle layer of vertically elongated 
cells and inner layer of irregularly swollen, subhyaline 
cell's . Asci clavate to subcyl i ndrical , unitunicate, 8 - spo­
red. Ascospores subhyaline, single-celled and cylindrical 
when young but become three- celled a t maturity. The end 
cells become strongly pigmented and thick walled while the 
middle cell remains subhyaline and t hin walled. Gelatinous 
caudae present. 

Type speciest Zygopleurage zygospora (Speg .) Boed. 

KEY TO THE SP ECIES 

A. Gela tinous caudae present all around 
t he ascospores (end cells as "'ell as 
intercalary cell). 

• . B 

A. Gelatinous caudae confined to the end 
cells; end cells 28-33 x 17-20 ~· 
e llipsoid; intercalary cell 75-90 x 
4-5 ~~ cylindrical. 1 . ~ - multicaudata 

B. Intercalary cel l 120-175 ~m long, 
cylindrical; end cells 30-36 x 
18- 22 ~m. el l ipsoid, covered with 
4 distinct gelatinous caudae. 

2. ~· zyqosoora 
B. Intercalary cell 60-80 ~m long , 

cyl indrical but sometimes inflated 
in the mi ddle; end cells 40-45 x 
22-26 pro, ellipsoid, covered with 
irregular gelatinous sheath. 3 , ~· faiyumensis 

1. Zvgopleurage multicaudata Mirza 
in Mirza and Nasir, Nova Hedwigia 16: 286. 1968. 

Perithecia scattered to partially immersed, pyriform , 
yellowish brown to light b rown , 750-1000 x 450-650 ~· with 
a short cylindrical neck, often darker to almost brownish 
black in the neck area , covered all over with long (up to 
25 ~m long and 2-2.5 pm broad), flexuous, light brown , 
septate, thin to moderately thick walled hairs. Peridium 
translucent to somewhat opaque, thin and membranous, 3-lay­
ered : oute r layer with angular to somewhat irregular cells 
( 6- 15 ~across); middle layer of vertically elongated cells 
and inner layer of irregularly globose , subhyaline cells . 
Paraphyses eva_nescent. Asci 240-280 x 45-55 J.Ull • clavate to 
subcylindrical, 8-spored, the walls thin, subhyaline and 
often collapsing at maturity . Ascospores 2 (4) seriate , 
3- celled, end cells 28-33 x 17-20 pro, ellipsoid , greenish 
brown t o dark brown: inte rcalary cell 75-90 x 4- 5 ~· 
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subhyaline, cylindrical but often collapsing io dry spec~­
mens and difficult to discern. Gelatinous c~udae occurr1ng 
as s l ende r processes all around the end cell~ but absent 
on the intercalary cell. · 

COLLECTIONS EXAMINED; on cow dung, Basrah, Feb. 2, 
1977, SKA 237 ; on buffalo dung, Bas rah, Fe b. 2 , 1977, 
SKA 238. 

This species was first noticed by Ahme d and Asad (1 968 ) 
from Karachi (Paki stan) and they reported it under £. ~­
~ as an abnormal speci men. Later , Mirza and Nasir 
(1 968) again found it from Lyallpur (Pakistan) and described 
it as a new species. They also observed that the species 
seems to be widely distributed in West Pakistan. We have 
noticed two collections of this speci es from Iraq (Basrah 
area) and perhaps the species is widely distributed in this 
part of Asia. The Iraqi collections are typical of the 
species but the size of ascospores and asci appears slightly 
larger . 

2. Zygopleurage zygospora (Speg.) Baed. 
Persoon1a 21 316. 1962. 

Perithecia scattered, semi-immersed, pyriform , o liva ­
ceous brown, 800 -1000 x 500- 800 pmJ neck cylindrical (300-
400 x 150- 200 pm) and usually covered with long flexuous 
hairs . Peridium thin. membranous , semi-translucent, 
)-layered. Asci 250-350 X 45-55 ~· clavate, a-spored, the 
walls thin, subhyaline and collapsing at maturity . Para ­
physes evanescent. Ascospores biseriate, 3-celled; end 
cells ellipsoid , 30 - 36 x 18-22 ~m, dark brown, with 4 
distinct gelatinous processes; intercalary cell 120-175 pm 
long and 5- 6 pm broad, cylindrical, subhyaline. 

COLLECTIONS EXAMINED • on cow dung , Shaqlawa (Arbil ) , 
July 20 , 1970 , SKA 113; on cow dung, Sulaimania, July 20, 
1970 , SKA 117; on sheep droppings, Basrah, March 25 , 1975 , 
SKA 239; on sheep droppings, Nasriah , Sept. 1 , 1974, SKA 
240; on horse dung, Kerbala, Sept. 3, 1974, SKA 241. 

This species is widely distributed and has been recor­
ded from Eu rope, Asia and North America. From Iraq, it 
was fi rst reported by Ahmed et al. (1971) on cow dung 
gathered from Shaqlawa (Arbil). Since then we have examined 
several collections of this species from various parts of 
Iraq. 

3. Zygopleurage faiyumens is Lundq. 
Bot. Not . 122: 354. 1969. 

Perithecia scattered and few, semi - immersed to a lmost 
superficial, yellowish brown, 900-1200 x 600-850 ~· pyri ­
form with a short cylindrical neck up to 200 ~ long a nd 
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Figs . 1-3 . Mature ascospores of Zygo~leurage fai yumensis 
( fig . 1) , ~ · multicaudata ( fig . 2) a n ~ · z ygospora ( fig . 3) . 
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120-140 ~ broad , neck darker to almost brownish black. 
Ha i rs occurring all over the perithecium, up to 2 ~ wide, 
yellow to yellowish brown, thin walled , septate, flexuous. 
Peri dium translucent to almost opaque , membranous, 
3-laye r ed ; outer layer composed o f an~ular to somewhat 
irregular cel l s , 4-7 ~m across , with sl ~ghtly thick and 
uneven walls; middle layer of vertically elongated cells 
appea ring like short h yphaei inner layer of subhyaline, 
l a r ge and irregular cells . Paraphyses evanescent. Asci 
250-400 x 50-60 ~m, subcylindrical to clavate , unitunicate, 
the walls thin, hyaline and scarcely visible, 8-spored but 
some e vidently 4- 6 spored . Ascospores 2-4 seriate, 3-cell~ 
end cells 40-45 x 22-26 ~· ellipsoid with rounded apex a nd 
somewhat truncate base, d ar·k. brown, smooth , uniguttulate ; 
intercalary cell 60 -BO pm l ong and 6 - 8 pro broad, cylindri­
cal but occasionally i nflated in the middle , hyaline, often 
coll apsi ng in the mature a sci and diff i cult to discern . 
Gelatinous c audae all over, covering the e nd cells as well 
as the intercalary cell uneven to drawn out in to irregu­
lar processes . 

COLLECTIONS EXAMINED a on horse dung , Kerbala , Sept. 3, 
1974, SKA 242; on cow dung, Bas r ah , Ap ril 2, 1972 , SKA 243 . 

Thi s species i s known only from the type specimen 
which was collec t ed from Fa iyum in Egypt (Lundqvist , 1969). 
This is perhaps the second r epo r t of th is species. The 
Iraqi collections a r e cha r acteristic of t he species but 
possess slightl y smalle r ascospores , however , these come 
well within the range of the species. 

TRIPTEROSPORELLA 

Subr. & Lodh ., Curr. Sci . 37 : 245. 1968 . 

This genus was proposed for a single species marked by 
nonostiolate ascocarps ( c l eistothecia) and the na t ure o f 
ascospores. During the ea r ly stages of development the 
ascospores are subhyaline, l ong and cylindrical but soon 
become segmented in to tw~ cells . The uppe r c e ll (head 
cel l ) becomes pigmented and develops a thick wall while the 
lower cell (tail cell ) remains thin wal led and subhyaline. 
The tai l cell is alwa ys longer than the head cell. Gelati ­
nous caudae a r e absent. Tripterospora Cain i s very c l ose 
to but differs from Tripterosporella 1n the shape o f young 
ascospores which are ovoid to clavate. Mo r e over, i n mature 
ascospores the tail cell is always shor te r than the head 
cell. 

Tripterosoore lla coprophila Subr. & Lodh. 
Curr. Sci . 37: 245 . 1968 . 

Cle i stothecia scattered, superficial, subglobose , 275-
350 ~ across, brownish black to almos t black , hairy . Hairs 
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long, flexuous, 2-3 . 5 ~wide, slightly thick walled, bra~~ 
to almost subhyaline near the apices . Peridiurn semi ­
trans l ucent to almost opaque , membranous. Paraphyses 
evanescent. Asci 1 65-225 x 16- 20 ~· subcylindrical to 
c l avate-cylindrical, a - spored , iodine test negative, the 
walls thin, subhyaline and collapsing at maturity. Asco­
spores 2 ( 3) seriate, occasionally uniseriate at maturity , 
2-celled ; head cell, 21 - 24 x 12- 13.5 ~m , ellipsoid t o sub­
globose, the walls moderately thick , olivaceous brown, germ 
pore apical; basal cell ( tail cell) 30- 32 x 5- 6 pm. sub­
hyaline , cylindrical, straight to slightly curved near the 
base, thin wal led. 

COLLECTION EXAMINED • on horse dung , March 3 , 1975 , 
SKA 266. 

This species was first reported on dung from India 
(Uttar Pradesh and Rajasthan) by Subramanian and Lodha 
(1968). It is marked by the morphol ogy and development of 
the ascospores. The Iraq i collection is typical of the 
species and appears to be the second r eport fo r the species. 

PO OOSPORA 

Cesati in Raben., Klotzsch Herb. Viv. Mycol. ed.2, No . 
259. 1856. 

It is a large and unnatural genus but recently it has 
been revised and circumscribed (Lundqvist, 1972 : Mirza and 
Cain , 1969). As defined here it incl udes those species only 
which have pedicel late brown spores with or without gelati ­
nous caudae at each end. 

Perithecia nonstromatic, ostiolate. Perid ium membran ­
o us to coriaceOUs, 3-4 l ayered , light brown to almost bl ack . 
Asci 4 to multispored, clavate to cyl indrical o r saccate, 
unitunicate. Ascospores ellipsoid, dark br own to almost 
bl ack; primary appendage basal, cylindrical to clavate, sub­
hyaline: secondary appendage present o r absent ; germ pore 
apical. 

Type species• Podospora fimicola Ces ati 

KEY TO THE SPECIES 

A. Asci 4-spored . • . B 

A. Asci 8-spored . . .c 

B. Ascospores 19- 22 x 10 . 5- 12 ~m , 
ellipsoid in face view but inae­
quilateral i n side view with one 
side almost flat; primary appendage 
slender and fugacio us ; secondary 
append age absent. 1. ~· i naegualis 
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c. 

c. 

c. 

B. Ascospores 33-39 x 18-20 ~· ellipsoid; 
primary appendage cylindrical, 
24- 28 x 4-4.5 pro; secondary 
appendage 60 - 80 x 8 pm. lash-
like. 2. E· anserina 

Ascospores comparatively small, 
15-22 Mm in length. 

Ascospores medium sized, 25-35 ~m 
in length . 

Ascospores large si zed , 35- 45 
(55) ~m in length. 

D. Primary appendage clavate; 
secondary appendage absent; 
ascospores 17-20 x 8.5- 10 pro, 

• . D 

. .F 

• .H 

boat-shaped with one side flat. 3. E· fimbriata 

D. Primary appendage cylindrical; 
secondary appendage present. . .E 

E. Perithecia with agglutinated hairs 
only; ascospores 17-21.6 x 11 - 14 ~m, 
ellipsoid. 4. E· vesticola 

E. Perithecia with agglutinated as 
well as flexuous hairs al so; asco­
spores 21-22.5 x 12-13.5 ~m, broadly 
ellipsoid to ovoid. 5. E· min i qlutinans 

F. Secondary appendages covered with 
a diffuse gelatinous sheath which 
may extend to cover the primary 
appendage as well; ascospores 
27 -30 x 16-18 ~· ellipsoid. 6. E· bicornis 

F. Secondary appendages not covered 
as above . . .G 

G. Ascospores 28-34 x 18.5-20 ~. ellipsoid; 
primary appendage 26-33 x 5- 6 ~m, 
cylindrical; secondary appendage 
short, crown-like, occurring near 
the apex of the ascospore as well 
as near the distal end of the 
primary appendage. 7. E· communis 

G. Ascospores 28- 45 x 16-22 ~. ellip­
soid; primary appendage 17-35 x 
6-8 ~· cylindrical but swollen 
slightly in the middle and at the 
end ; secondary appendage 20-40 x 
5-9 ~· lash-like, present at the 
apex of the asco spore as well as 



near the distal end of the primary 
appendage. e. ~· prethopodalis 

H. Ascospores 34-45 x 19.5-22.5 ~m, 
ellipsoid; primary appendage 45-60 x 
7-7.5 ~m, cyl indrical; secondary 
appendage 19- 21 x 12-13 pro, cylind ­
rical . occu r ring in a cluster or tuft 
near the junction of primary appendage 
and spore as well as at the apex of 
the spore . 9. ~· decipiens 

H. Ascospores 39-50 x 20-27 ~m, ellipsoid ; 
primary appendage 28-40 x 6 - 7 ~m, 
c laV'ate; secondary appendages numer­
ous, present all over t he asco-
spores. 10. ~ · longicaudata 

1. Podospora inaegualis (Cain) Cain 
Can. J, Bot. 401 460. 1962 . 
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Perithecia scattered, pyriform to ovoid, 175- 200 x 120-
150 ~. dark brown to brownish black; neck absent or rudi­
mentary. Pe r idium membranous, thin (5-7 . 5 pm thick), semi ­
translucent. Paraphyses evanescent. Asci 80-100 x 12 - 15 ~~ 
cylindrical , 4-spored. Ascospores 19-22 x 10.5-12 ~· uni­
seriate, e llipsoid with flattened side and thus appear 
inaequilateral in side view , thin walled, smooth, brownJ 
pr imary appendage clavate, 4-5 x 1-1 .2 ~. subhyaline; sec­
ondary appendage not observed. 

COLLECTION EXAMI NED 1 on sheep droppings, Diwania, 
Jan. 15, 1974, SKA 210; SKA 211; SKA 212. 

This species was reported earl ier from Iraq by Abdull­
ah et al. ( 1976). The chief diagnostic features are 
4- spored asci, inaequilateral ascospOres and presence of 
primary appendages. 

2. Poclospora anserina (Rabenh.)Niessl. 
Hedwigia 22 1 156. 1883. 

Perithecia dark brown to almost black , 400-560 x 300-
330 ~. pyriform to subglobose with a short, conical neck ; 
usually covered with few tufts of hairs especially in the 
basal pa rt; hairs up to 200 rm long and 2.5-3 ~m broad , 
stra ight, nonseptate . Asci cylindrical to subcylindrical, 
225- 250 x 20-30 ~m, 4 - spored. Ascospores 33-39 x 18-20 ~m, 
ellipsoid , uniseriate, thick walled, brownish black; pri­
mary appendage cylindrical , 24-28 x 4-4.5 J.Un, s e condary 
appendage 60-80 x 8 ~· lash-l ike , upper one eccentrically 
attached to the apex of the spore while the lower one to 
the distal end of the primary appendage , sometimes two 
evanescent secondary appendages are al~o a t tached at the 
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Figs . 4-10 . Mature ascospores of Podospora inaegualis (fig . 
4) , ~ - mini g lutinans ( fig . 5) , Tripterosporella coprophila 
( fig . 6) , P . bicornis (fig . ?) , E· fimbriata (fig . 8) , E· 
vesticola \fig . 9) and E· decipiens (f~g . 10) . 

base of primary appendage . 

COLLECTIONS EXAMINED • on cow dung , Shaqlawa (Arbil) , 
July 4, 1970 , SKA 9l i on sheep droppings , Hilla , Jan . 15 , 
1974 , SKA 244 ; on cow dung , Abu Ghraib (Baghdad) , June 6 , 
1974 , SKA 245 ; on camel dung , Al-Madain , June 6 , 1974 , SKA 
246 ; on horse dung , Hilla, Jan . 12 , 1974, SKA 247 . 

This species wa s recorde d from I r aq by Ahmed et al . 
( 1971) but since then we h ave noticed several collections 



from different localities. It is marked by 4-spored asci 
large ascospores and presence of a lash- like secondary 
appendage. 

3 . Podospora fimbriata ( Bayer) Cain 
Can. J, Bot. 40t 459. 1962. 

Perithecia scattered, partially immersed, dark brown 
to brownish black, 300- 600 x 300-400 ~, pyriform to more 
less ovoid , with a short subconical neck; usually covered 
with agglutinated hairs especially in the apical half of 
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the perithecium. Peridium semitranslucent to almost opaque , 
thin and membranous. Paraphyses filiform but usually coll­
apsing at maturity. Asci 110-140 x 12- 14 pro, cylindrical 
( spore bearing part) but usually with a long drawn out base , 
8 - spored, thin walled. Ascospores 17- 20 X 8.5- 10 pm , uni­
seriate with usually convex side facing each other, boat­
shaped with one side almost flat, the walls thin , darK bro­
wn; primary appendage basal, 3-5 x 1-1 . 5 ~m, clavate, hyal­
ine . Secondary appendage absent. Germ pore apical. 

COLLECTIONS E~IINED 1 on cow dung, Basrah , March 3 , 
1975 , SKA 267; on sheep droppings, Basrah, March 3 , 1975, 
SKA 268. 

This species is characterised by the presence of fimb­
riate hairs in the apical half of the perithecia and by the 
morpholog-y of ascospores. E· inaequal.is possesses similar 
ascospores but the asci in that spec~es are 4-spored. 
Moreover, the ascospores are also slightly larger in size. 

4. Podospora vesticola (BerK. & Br.) Cain & Mirza 
ex Kobayas~ ~n Kobayasi et al . Bull. Nat. Sci. Mus. 
ToKyo 12 : 332. 1969. 

Perithecia 600 - 800 x 220-350 pm, light olivaceous bro­
wn , ovoid with a short papillate neck; sparsely covered 
with short agglutinated hairs. Asci cylindrical , 120- 150 x 
14-16 pm, 8 - spored. Ascospores 17-21 . 6 x 11-14 pro , ellip­
soid , uniseriate , thick walled, dark brown; primary appen ­
dage cylindrical , subhyaline, 6 - 8 J.UO long and up to 1. 5 pm 
broad; secondary appendage lash-like, upper one slightly 
eccentric, lower one similar but attached to the distal end 
o f the primary appendage. 

COLLECTIONS EXAMINED• on cow dung, Shaqlawa (Arbil) , 
July 20 , 1970, SKA 94; on cow dung , Sulaimania , July 2, 
1970 , SKA 92; on cow dung, Zawita, April 13 , 1977, SKA 248. 

This species was recorded from Iraq by Ahmed et al. 
(1971). It comes very near E· miniglutinans but differs 
in lacking simple , flexuous h a i r s o n the perithecia. 
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s. Podospora miniglutinans Mirza & Cain 
Can. J. Bot. 47• 230-231. 1969. 

Perithecia scattered, superficial to partially immerse~ 
dark brown to brownish black or almost black especially in 
the basal part, averaging 500 x 250 ~m, pyriform to sub­
conical with a short neck ; usually covered with agglutina­
ted haris (especially in the apical half) as well as discr­
eet , long flexuous brown hairs. These are often mixed with 
short tubercles each consisting of an elongated apical cell 
and few globose basal cells . Peridium membranous, semi­
translucent. Paraphyses evanescent. Asci 200-225 x 17-
19 pm, cylindr i cal to subclavate , 8- spored , thin-walled, 
amyloid test negative. Ascospores 21 - 22.5 x 12-13.5 ~m, 
uniseriate but may become biseriate at maturity, broadly 
e llipsoid to ovoid, the walls moderately thick, greenish 
brown to brownish black; primary appendage 7-8 x 1.5-2 pro, 
cylindrical, attached to the base of ascospores, subhyaline . 
Upper secondary appendage ca. 20 x 5 ~' l ash-like; lower 
secondary appendage narrower, lash-like and attached to the 
distal end of primary appendage; germ pore apical. 

COLLECTIONS EXAMINED • on s heep droppings, Abu Ghraib 
( Baghdad ), June 5 , 1974 , SKA 264; on cow dung, Zawita , 
April 13 , 1977, SKA 265. 

This species is marked by the presence of agglutinated 
as well as flexuous ha irs interspersed with short tubercles, 
cylindrica l primary appendage , lash- like secondary append ­
ages and shape and size of ascospores. E· glutinans (Cain) 
Cain is very similar but has larger ascospores . 

6. Podospora bicornis Lundq. 
Svensk Bot. Tidskr. 64 • 412. 1970. 

Perithecia usually aggregated in small groups, semi ­
immersed, gr~enish brown to almost brownish black, 500-
600 x 400-450 ~m, pyriform with a short cylindrical neck, 
usually covered with long, flexuous hairs. These may remain 
discreet or agglutinate forming tufts especially in the neck 
area . Peridium semi - translucent , membranous. Paraphyses 
evanescent. Asci 175-225 (275) x 28 - 32 pm, clavate, with a 
long tapering base and rounded apex , a - spored, thin walled , 
amyloid test negative. Ascospores 27-30 x 16-18 ~· biseri­
ate, e llipsoid, the walls moderately thick, dark brown or 
olivaceous brown, smooth; primary appendage 12 - 15 x 6-7 pro, 
clavate to cylindrical , subhyaline, basal ; secondary appen ­
dage occurring as upper and lower caudae . Upper caudae 2 , 
separate but more often fused and irregular, surrounded by 
a diffuse sheath visible in Indian ink mounts only . Lower 
caudae 3- 5, usually fused and irregular, occurring at the 
junction of spore base and primary appendage , enveloped in 
a diffuse sheath which ext ends and covers the primary appen ­
dage as well. 
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Figs. 11 - 14 . Mature ascospores of Podospora anserina ( fig . 
11) , E· communis (fig . 12) , E· prethopodalls ~) and 
f . longicaudala (fig . 14) . 
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COLLECTIONS EXAMINED! on cow dung, Hilla, June 5, 
1974 , SKA 269; on horse dung, Hilla, June 5, 1974, SKA 
270; on horse dung, Baghdad, June 4, 1974, SKA 271. 

This species is marked by the nature of secondary 
appendages as we~l as shape and size of ascospo res. Podo­
spora caligata Khan & Ca in (1 972 ) appears very similar-bUt 
differs in having slightly narrower (13-17 ~m) ascospore s 
and by the nature of secondary appendages. Lundqvist (1973) 
has suggested that perhaps E· caligata is a synonym of ~· 
bi=mis. 

7. Podos09ra communis (Speg.) Niess! . 
Hedw>g>a~. 1883. 

Perithecia 700-900 x 350-450 ~· olivaceous brown to 
brownish black , pyri form with a conical to cylind r ical neck ; 
smooth or occasionally covered with long, flexuous and sep­
tate hairs. Asci 170-200 X 26-32 ~m, clavate , a-spored. 
Ascospore s 28-34 x 18.5- 20 pm, ellipsoid ; primary appendage 
26-33 x 5-6 ~m , cylindrical ; secondary appendage short, 
four, crown - like, occurring at the apex of the ascospore 
and near the distal end of primary appendage. 

COLLECTIONS EXANINED 1 on cow dung , Kirkuk, July 3 , 
1970, SKA 98; on cow dung , Baghdad, June 6 , 1974, SKA 249 . 

This species was recorded by Ahmed et al . (1971) and 
since then we have examined anothe r collection from Baghdad 
area. The chief diagnostic features are medium- sized asco­
spores and presence of c rown-like secondary appendages. 

8. Podospora prethopodalis Cain 
Can. J. Bot . 40• 458 - 459. 1962. 

Perithecia 500-800 x 300-400 ~· dark brown to almost 
black , subglobose to pyriform ; neck short, papilliform to 
long and cylindrical; covered with brown, septate hairs 
occurring in tufts. Asci 180-250 x 40-45 pm, broadly clav­
ate , 8-spored. Ascospo r es 28-45 X 16-22 pm, ellipsoid , 
dark brown; primary appendage 17-35 x 6-8 pm, cylindrical 
but slightly swollen in the middle and near the distal end ; 
secondary appendages 20-40 x 5-9 ~~ !ish-like , present on 
one end of the ascospore as well as at the distal end of 
the primary appendage. 

COLLECTIONS EXAMINED ! on goat droppi ngs, Hamdan (Bas­
rah), Sept . 23, 1969 , SKA 7 ; on sheep droppings , Brathaia 
(Basrah) , Sept . 23 , 1969, SKA 20; on sheep droppings , Hilla , 
Jan. 15 , 1974 , SKA 250 ; on sheep droppings , Diwania , Jan. 
15, 1974 , SKA 251; on cow dung , Basrah , Sept. 29, 1971, 
SKA 252; on goat droppings, Basrah, Sept . 29, 1971, SKA 
253; on cow dung, Nasirah , Sept . 6, 1974, SKA 254 ; on 
sheep d roppings , Kadisia, Jan . 15, 1974, SK A 255. 
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This species was r ecorded from Iraq by Ismail and 
Ahmed (1970) and since then we have recorded several coll ­
ections from different localities. It comes very near p, 
communis but differs in the shape of primary and secondiry 
appendages on ascospores . 

9 . Podospora decipiens (Winter) Niess! . 
He dwigia 221 156 . 1663 . 

Perithecia 600 -780 x 330- 420 ~· p yriform with a short 
neck, olivaceous brown to almost black ; usually covered with 
flexuous septate and brown hairs especially in the basal 
part. Asci 190 - 225 X 40- 50 ~~ Clavate, 8- spored. Asco­
spores biserriate, 34-45 x 19.5-22.5 ~m, ellipsoid , dark 
brown; primary appendage subhyaline, cylindrical, 45-60 x 
7-7.5 ~m; secondary appendages 19-21 x 12-13 ~· cylindri ­
cal, occu rring in clusters or tufts near th~ junction of 
primary appendage and spore as well as at the apex of the 
spore. 

COLLECTIONS EXAMINED 1 on cow dung , Sulaimania, July 3, 
1970, SKA 99; on horse dung, Hilla, Jan. 15, 1974, SKA 256; 
on sheep droppings, Hilla, June 5, 1974, SKA 257 ; on cow 
dung, Diwania, Jan. 15, 1974, SKA 256; on donkey dung, 
Hilla, Jan . 15 , 1974, SKA 259 : on cow dung, Hilla, June 5, 
1974, SKA 260; on horse dung, Baghdad, June 4 , 1974 , SKA 
261; on c ow dung, Diwania , Jan. 15, 1974, SKA 262; on horse 
dung, Hilla, Jan. 12, 1974, SKA 263. 

This species was r e ported from Iraq by Ahmed et al. 
(1971) and since then we have examined several collections 
of this species from different parts of Iraq . It is ma rked 
by the large size of the ascospores and characteristic 
secondary appendages. 

10. Podospora longicaudata (Gr i ff,) Cain 
Can. J. Sot. 40• 460 . 1962. 

Perithecia 600 - 600 x 470-600 ~m, globose to pyriform 
with a small rudimentary neck, dark brown to olivaceous; 
semi-immersed , exposed part smooth (without hairs) but imm­
ersed part covered with dark brown septate, branched hairs 
or myce lium. Asci 270 - 290 X 35- 40 ~m, clavate, 6 - spored . 
Ascospores uniserriate, e llipsoid , 39-50 x 20-27 ~· dark 
brown; primary appendage 26 - 40 x 6 - 7 ~· subhyaline, clava­
te: secondary appendages nume rous, present all over the asc­
ospores but very long and prominent at the upper end, compa­
ratively smaller at the distal end o f the primary a ppe ndage , 
reduced to a mere covering on the sides of spore. 

COLLECTION EXAMINED • on horse dung, Shaqlawa(Arbil), 
July 6 , 1970, SKA 100. 

This species was recorded from Iraq by Ahmed et a l. 
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{1971). We have not noticed this species again. 
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A new genus Brevicellicium is proposed with Corticium 
exile Jacks . as t)~e species. Two new speci es are described 
vi z. Hyphoderma subclaviger um and Tubulicrinis globisporus . 
n;o combinations are made viz . Brevicellicium olivascens 
(an earlier name for Odontia mutabiZis (Pers. ) Bres .) and 
B. viridu l um. 

BreviceZZicium K-H Larss .& Hjortst. nov . gen. 

Pructificatio resupinata, ef fusa , tenuis , hymenio plus 
minusve pruinoso vel reticulato, membranaceo, levi vel gra­
nulato; systemate hyphali monomitico; hyphis basalibus dis­
tinctis, cellulis mediocriter prolatis, parietibus fere 
parallelis, hyphis subhymenialibus item distinctis sed cellu­
lis brevibus, parietibus isodiametris; basidiis Trechisporae 
similibus; aporia subglobosis vel asyrrunetricis, non- Cfiii!JZoi­
deis . 

GENER!TYPUS: Corticium exile Jacks. 

Fruitbody resupinate, effused, thin or slightly thickened, 
hymenium more or less pruinose, wi th age reticulate to mem­
branaceous, smooth or granulose. Hyphal system monomitic, 
basal hyphae distinct, wi th nearly parallel walls, propor­
tionately longcelled, subhymenial hyphae of short, broad, 
distinctly isodiarnetric cells. Basidia short, subclavate , 
somewhat constricted and with 4 sterigmata. Spores subglo­
bose to ell ipsoid or lacrimiform, with distinct apiculus, 
neither cyanophilous nor amyloid. 
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REI-lARKS : Eriksson and Ryvarden (1975, p. 453), when descri­
bing Hyphoderma albocremeum (Hohn.& Litsch. )Erikss.& Strid, 
briefly discussed another species with similar hypha! struc­
ture. They were of the opinion that this species could be 
more related to Trechiapora than to Hyphoderma. It was later 
identified as Corticium exile Jacks. by Eriksson and Hjort­
stam. 

The genus Conohypha with the t ype species Cor ticium 
aZbocr emeum was described by JUlich (1975) and primarily 
delimited by its isodiametric subhymenial hyphae. The spe­
cies treated belm;, Cor ticium exile, Odontia otivascens and 
Athelopsia viridula correspond with JUlich' s description of 
Conohypha in having the same kind of subhymenial hyphae . 
However , the bas idia as well as the spores and hyphae are of 
much larger dimension in the type of Conohypha . The new genus 
BreviceUiciwn i s in our opinion mor e related t o Trechispora 
but seperated for example by its smooth basidiospores. 

Some other species with smooth basidiospores generally 
treated i n Trechispora are T. confinis, T. amianthina and 
T. byssinella. TI1e first one is with some doubt delimited 
from BreviceZlicium but has a fragile structure and thus 
resembles Trechispora f arinacea. The spores of T. conf inis 
are, unl ike those of BreviceZliciwn, slightly cyanophilous . 
T. amianthina and T. byssinella are rat her well seperated i n 
their hyphal layer which reminds of Athelia sensu l at o. 

Key to the species of Br evicellicium 

1 Hymeniurn grandinioid, spores globose to subglobose . . . ... 2 
1 Hymeniurn smooth , spores elliptical to t earshaped . ... . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . B. exile 

Frui tbody sulphur yellow to light greenish . B. viridulzun 

2 Fruit body whi tish to cream-coloured .. .... .. B. olivascens 

BreviceUiciwn exile (Jacks.)K-H Larss .& Hjortst. nov. comb . 
BASIONYM: Cor ticium exile Jacks., Can . Journ . Res . 28 : 721, 
1950. 

Fruitbody resupinat e , effused, thin but not inconspi­
cuous, whitish to cream-coloured , hymeniurn smooth, under a 
lens slightly pruinose, margin indistinct. Hyphal system 
monomi tic , basal hyphae thi nwalled , 2-3 urn wide, with clamps , 
subhymenial hyphae broad, isodiametric , reachi ng 8-10 urn 
across , with cl s . s t idia or c stidial or ans lackin . 
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Basidia short, subclavat e , slightly constricted, 10-15 x 5-6 
urn, with a small clamp at the base and 1vith rather thin, 
curved st er igmat a . Spores smooth , short-ellipsoid , somewhat 
lacrimiform, 5-6 x 3,5-4 urn, with distinct apiculus , non­
amyloid . 

HABITAT: All Swedish finds from decorticated deciduous I<Ood. 
DISTRIBUrro, : A few collections f r om Sweden, Non;ay, Denmark , 
Canary Islands and Canada 
~~S: BreviceZZiaium exiZe is usually well recognized by 
its isodiametric hyphal cel ls and by its small, drop- shaped 
basidiospores. All material that we studied was identical 
with the type . The spor es vary slightly from 4-6 urn in 
length. 

SPECJ.!.1ENS STIJDI ED : CANARY ISLANDS. Tenerife , Cruce de la 
Rosas, 3 km S of la Esperanza , 1974-01-08. Ryvarden 12342. 
D~vutK . Sjaelland, Korsor skov, on old stump, 1974-ll-16. 
Hauerslev 4938 . NORWAY. Oppland, Gausdal, Onntj ernkampen 
nasj. park , on Picea , 1975-09- 21. I. Johansen 1224/75; 
Nordland, Hamar0j, V. Kilvatnet, on conife rous I<Ood, 1975-
09- 29. K. Bj0rgum 675 ; ordland, Bangsund. A. St rid 11431. 
SIYEDE . Vastergotland. Skepplanda par., N of Skantas , on 
deciduous wood, 1967-09- 25. Hjortst . s. n.; Langared par., 
II' side of lake Anten, on decayed Alnus glutinosa , 1976-06- 07 . 
Hjortst. 6701; ~ledelplana par., Kinnekulle , Rflback, on deci­
duous wood, 1976-10-30. K-H Larss . & Hjortst. 7536 . CANADA. 
Ontario, woods W of Maple , on coniferous knot (Tsuga or 
Pinus) , 194 2-10-12. Jackson 18831 (TYPE); Bear Island, Tima­
gami, on bark of Thuja occidentalis, 1939- 08- 24. Jackson 
16686 . 

BreviceZZicium oZivascens (Bres.)K-H Lar ss . & Hjortst . nov. 
comb . 

BAS IONYM : Odontia oZi vascens Bres., Fungi Trid . 2:36 , 1892. 
Hydnum granu Zosum Pers . var rm< tabi Ze Pers., Mycol . Europ. 
2: 184' 1825. 
Odontia mutabiZis (Per s . ) Bres . , Ann . ~zycol. 9:426 , 1911. 
Grandinia rm<tabi Zi s (Pers. )Bourd. & Galz., Bull. Soc . Mycol. 
France 30 :250, 1914 . 
Cri s teZZa mu tabiZis (Pers. )Parm., Eesti NSV Tead. Akad . 
Toim. Biol . Seer. 14:223, 1965. 
Trechispora mutabiZis (Pers . ) Liberta, Taxon 15: 319, 1966. 
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Fruitbody resupinate, effused, thin to becoming thicke­
ned, grandinioid, whitish to cream-coloured, margin indis­
tinct. Hyphal system monomitic , basal hyphae thin, ab. 5 um 
wide, subhymenial hyphae short-celled, isodiametric, 7,5-8-
10 um 1~ide, all hyphae with clamps. Cystidia lacking . Basidia 
subcylindrical, slightly constricted , 15- 20 x 6-8 um, 1dth a 
clamp at the base and with 4 sterigmata. Spores smooth, 
subglobose and somewhat asymmetric, 4, 5- 5 um across, with 
distinc t apiculus, neither cyanophilous nor amyloid. 

HABITAT: In Sweden only collected on deciduous wood. 

OISTRllll.JflOi : Not w1corrmon in the south part of Sl;eden but 
rare in the northern part (Strid 1975). 

REMARKS : Br>evice l Ziaium o Zi vascens is well recognized by its 
grandinioid hymenium and subglobose, slightly asymmetric 
spores. I t is similar to B. exi le in having isodiametric 
subh)'lllenial cells . 

1YPE SPECIMEN STUDIED: Ad truncos Rosae caninae - "Ortise" 
VII I 1890 (the protologue says Aestate- Autumno, ad ramos 
Rosae caninae "Val di Sole") . Herb S. 

Br>evicelliaium vir>idul um (Parm.)K-H Larss.& Hjortst. nov. 
comb. 

BASIONYM: Athelopsi s vir>idula Parm . , Consp . Syst . Cart . 
p 203 , 1968. 

Cor> tiaium sulphur>el lum HOlm.& Litsch., l~iesner Festschr., p 
66, 1908. 'ot Cor>tiaium sulphur>eZlwn Cke & Massee, Grevillea 
20 : 35' 1891. 

Microscopically it is not possible to seperate B. 
vir>idulum f rom B. oZivascens but in our concept of the spe­
cies the sulphur-yellow colour is satisfactory to establish 
B. viri du l um as a species of its own. B. olivascens , 1~hich 
1;e have collected and studied for several years, is in most 
cases whitish to c ream-coloured, never bright yellow . We 
have not been able to discern any intermediate stages. 

HABITAT: On deciduous 1;ood. 

DISTRIBlJflON: A little known species and probably very rare 
in S1;eden as well as in the whole of Northern Europe . 

REMt\RKS: Easily recognized species thanks to its colour and 
to its similarity to B. oJivascens . 

SPECIMENS STUDIED: ES1l10J IA . Ji:igeva, Vooze, on Alnus, 1970-
09-16. E. Parmasto; Juudi AO. Oblutsenski r . , Bel. Sololi 
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400-600 m, 1061- 08- 08. E. Parmasto (TYPE of AtheLopsis v~~­
dula) . POLAND. The Carpathians, distr. Gorlice, on Quercus, 
1963-08-18. St. Domanski. S\I'EDEN . Uppland . Uppsala, Viird­
satra naturpark, on Fraxinus, 1937- 10- 28. S. Lundell, det. 
Jolm Erikss. 

Hyphodemta subclavigerwn K-H Larss.& Hjortst nov. spec . 

Fructi f icatio resupinata, effusa adhaerans; hymenio 
continuo, aLbo vel cremeo; margine plus minusve indistincto; 
hyphis indistinctis, tenuitunicatis, 2, 5- 3, 5 wn latia, f ibu­
latia ; cyatidiis bi f ormibus , 1. cy Zindricia vel subclavatis , 
projectia, 90- 120 x 10- 12 wn, 2. clavatis, inclusis , 50- 80 x 
4- 6 urn; baaidiis clavatia veL aubclavatia, 2~-40 x 5- 6 urn, 
4 aterigmatibus; sporis suballantoideia, tenuitunicatia , 
10- 14 x 4- 5 wn, nonamyloideis. 

HOLOTYPUS: SII'EDEi . Vastergotland. Medel plana par., Kinne­
kulle, Raback , on branch of deciduous '"ood, 1976-10- 03. 
KHL & Hjortst. 7293. 

PARATYPI: KHL & Hjortst. 7264, 7288 and 7290. 

Fruitbody res upinate, effused , adnate, ~;hitish to dark 
cream-coloured, margin indistinct . Hyphae thim"alled, 
branched and ~;i th clamps, 2, 5-3, 5 urn 1vide . Cys tidia of t~;o 
kinds 1. cylindrical to subclavate , projecting, with thin or 
some~;hat thickened ~;all s , 90-150 x 10-12 urn, 2. clavate, 
thinwalled , more or less imbedded , 50-80 x 4-6 urn. Both 
kinds of cystidia sometimes with one or mo re adventitious 
septa IVithout clamps. Basidia terminal, subclavate, some~;hat 
constricted, 25-40 x 5-6 urn with 4 sterigmata . Spores sub­
allantoid , thimvalled, with oildraplets in the protoplasm, 
10-14 x 4,5-5 urn, non-amyloid. 

HABITAT: On decayed branches and trunks of deciduous trees 
in herb-rich deciduous 1vood. 

DISTRJ!lUTION: Only kno1vn from ~It Ki rmekulle, SW part of 
Sweden. 

ffi1ARKS: \Yell recognized species by its large cystidia and 
allantoid spores lvhich measure 12- 14 urn in length. H. sub­
clavigerwn is related to H. clavigerwn (Bres. ) Donk in the 
shape of the cystidia and spores but differs from this 
species b)' having larger spores and tlvO kinds of cystidia . 
The cylindric cystidia of H. ubclavigerwn are also consi­
derably longer and l ack the excreted r esinous matte r of 
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H. cLavigerum. It is also related to H. setigePum (Fr. )Donk 
but seems to be well distinguished by its non-septate cys­
tidia and l arger spores. 

TubuZicPinis gZobispoPUB K-H Lar ss.& Hjortst. nov. spec. 
FPuctificatio Pesupinata, effusa, tenuis , saepe incon­

spicua, hymenio pPimum aZbido deinde Pavido; maPgine in­
determinato; hyphis tenuitunicatis post cPassiuscuZis , f ibu­
Zatis , 2, 5- 4 um Zatis , non- amyZoideis; cys tidiis biPadicatis, 
pPojectis , subcyZindPicis, intpa medium cPassitunicatis, 
sUPsum tenuitunicatis , numquam diZatatis, vaZde amyZoideis, 
ciPciteP 90- 120 x 5- 7 um; basidiis subcZavatis , in[Pa cPassi ­
tunicatis , 13- 15 x 5- 7 um, 4 stePigmatibus , nonamyZoideis; 
spoPis tenuitunicatis, gZobosis veZ subgZobosis, ciPciteP 
4 um diametPo, nonamyZoideis . 

HOI.mYPUS: SWEDEN . Angermanland. Jw1sele par., Akerbranna, 
on Pinus silvestris, 1970-09-20, Stig Jacobsson & Hjortst . 
Hjm. 4187 . 

Fruitbody resupinate, effused, when young very thin and 
somewhat inconspicuous, with age thickening, whitish to 
greyish white, under a l ens slightly pilose due to the pro­
jecting cyst idia , margin indistinct . Hyphal system monomi­
tic, individual hyphae thin- to slightly thickwalled, 2,5-4 
urn wide , with clamps, non-amyloid . Cystidia frequent, 
strongly amyloid, subcyl i ndric , bi-rooted, thickwalled in 
lower part, the wall gradually t.hinning out towards the 
apex, upper part not expanded, 90-120 x 5-7 urn. Basidia cla­
vate, basal wall thickening, with 4 sterigmata , 13-15 x 5-7 
urn, non-amyloid. Spores nearly globose, about 4 urn across, 
non-amyloid . 
HABITAT: On fallen branches and trWlks of coniferous wood. 
~bstly on Pinus but also on Picea and Abies 
DISTRIBUTION: Hitherto collected a few times i n different 
parts of Sweden. One record by John Eriksson from Canada, 

Figure . Hyphode:rma subcZavigerum. Type specimen . John 
Eriksson del. 1977. a) schema tical section through 
frui tbody b) section through h)~enium and part of sub­
iculum c ,g) spores d,i ) proj ecting cystidia e) enclo­
sed cystidium f,h) basidia . a-e from 2\ KOi prep., 
f - i from cottonblue prep. 
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British Columbia . According to Obe1~inkler (1965) the 
species is not uncommon in the Alps e.g. Germany, France 
and Italy. 
REMARKS: This species is according to description and figure 
the same one as Oberuinkler (1965) has treated as TubuZicPi ­
nis cf. caZZosus Cunningham . The real caZZosus , the type of 
which has been studied by us, does not belong to the genus 
TubuZicrinis , but rather to Hypochnicium as the basidia­
spores are thickwalled and cyanophilous and the cystidia 
not bi-rooted. TubuZicPinis gZobispoPus is easily recognized 
by its thin fructifications, strongly amyloid cys tidia, and 
by its globose to subglobose basidiospores . 
ADDITIONAL SPECIMENS STUDIED: S\~DEN. Halland. Saro, 1970-
10-06. John Erikss.; Vastergotland. Os tad par . , E of lake 
Valsjon, on decayed trunk of Pinus silvestris , 1970-10-02. 
Hjortst. 5006, 5041, 5054; Jamtland. Kall par., Kolasen, 
Storvallen, on branch of Picea abies on the ground, 1951- 08-
21. Berit & John Eriksson 5160. CANADA . British Columbia. 
Revelstoke Park, 6000-6500 f t, on fallen trunk of Abies 
lasiocarpa, 1969-07- 31. Berit & Jolm Eriksson 13184 . 

REFERENCES: 

Eriksson, John & Ryvarden , Leif. 1975. The Cortici aceae of 
North Europe . Vol 3. 

JUlich, \~. 1975 . Studies in Resupinate Basidiomycetes - III. 
Persoonia Vol. 8:3 pp 291-305. 

Oberwinkler , F. 1965. Die Gattung Tubulicrinis Donk s.l. 
(Corticiaceae) . Zeitschrift fOr Pil zkunde 31:12- 48 . 

Strid, Ake. 1975 . Nood-inhabiting Fungi of Alder Forests in 
North-Central Scandinavia . 1. Aphyllophorales (Basidio­
mycetes). Taxonomy, Ecology and Distribution. Wahlen­
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DIDYMIUM FLEXUOSUM : AN SEM STUDY 

INDIRA KAL Y ANASUNDARAM 
1 

Deportment of Botany. University of Bristol, 
Bristol ssa 1 UG 

SUMMARY 

An SEM study of the copillitium and sporelike vesicles of Didymium flexuo­
~ confirms earlier observations w ith the l igh t microscope which sugges~ 
the vesicles are indeed a part of the copillitium. 

INTRODUCTION 

Didymi um flexuosum Yamashiro, first described from Japan in 1936 and sub­
sequently from the U.S.A. and other parts of the world, is a very interesting 
myxomycete. Its special features ore (a) the presence of a wol l-1 ike columella 
extending throughout the length of the laterally compressed plosmodiocarps and 
(b) even more interesting, the presence wi thin the spore moss of large vesicular 
bodies, similar to the spores in colour and ornamentation but severo! times larger 
in size and oFten irregular in shape . The present study is aimed mainly a t inves­
tigating the nature of these vesicles, as it is uncertain whethe r they ore giant 
spores or part of the copillitium. 

MATERIALS AN D METHODS 

The material used in this study was collected by the author on dead leaves 
of CoHea arabica L. in Pollibetta , Coorg, Indio (Herbarium of the N\odras Uni­
versity Botany Laboratory No. 2267), and is described in an earlier poper (Kaly­
onosundaram, 1975). 

Since myxomyce te spores usually collapse in vacuum, the material was sub­
jected to critical point drying (Anderson, 1951) before being coated for SEM 
study. The fructifications were first immersed in a drop of Tween 20 solution to 
wet them and teased with dissection needles to liberate the contents, which were 
then diluted down w ith distilled water. The material was washed twice in dis­
ti l led water, fixed in 1% 0s0

4 
in 0.1 M sodium cacodylate buffer at pH 7.2 

for P, hours at room tempera ture, washed in two changes of d istilled wa ter and 
dehydrated in a graded ethanol series; the alcohol was replaced by amyl acetate 
in a graded se ries and the material dried in C02 in a critical point drying appa­
ratus on 5mm square glass .slips . The gloss slips we re mounted on aluminum stubs 
using double-sided adhesive tape, coated first wi th carbon followed by gold­
pa lladium in on Edwards 12E6 cooting unit, and examined with a Cambridge 
Stereoscon S4 scanning electron microscope . 

1 Present address: Botany l aboratory, University of Madras, Madras 600005, 
Indio. 
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RESULTS 

Unlike the spores, the vesicular bodies were seen to be definitely attached 
to the copillit iol threads (Figs. I, 2). The vesicles ore several times larger than 
the spores. The ornamentation is similar to that of the spores and consists of 
irregularly shaped spines which ore often confluent (figs . 2, 3). However, while 
the wa ll of the vesicles is even, that of the spore appears highly corrugated, 
which gives it a somewhat reticulate appearance (Fig. 3). Moreover the vesicles 
ore hollow, as seen from o ruptu red vesicles in Fig. I. The capillitial threads 
show a high degree of branching and anastomosis. 

The calcareous crystals on the peridium ore seen as dense, needlelike 
crystals forming stella te aggregates {Fig. 4) , whe reas on the columella they ore 
seen as laminate crystals in cupulate formation (Fig. 5). 

The above observations confirm the author's suggestion, mode earlier on the 
basis of light microscopial studies (Kolyanasundorom , 1975), that the large spore-
1 ike vesicles of Q. flexuosum ore on essential port of the capill ilium. 

DISCUSSION 

Martin and Alexopoulos (1969) , in their description of this species, refer to 
these vesicles as" .•••. • vesicular bodies colored I ike the spores but paler, 
larger and more irregular in shape • 11 They state that Yamashiro speaks of the 
vesicular bodies as borne on the copillitium, but thot it is not clear in their mate­
rial. However, Yamashiro (1936) actuoll y neither speaks of, nor illustrates them 
as being borne on the copillitium. On the contrary he speaks of them as" .. • ••. 
giant spores, averaging 14-20 1J in diameter, some oval, some elliptical or 
cocoon- shaped , etc." He describes the capillitium as having calyciform or 
ves icular-form thickenings, but these refer to the rather insignificant thickenings 
illustrated by him. !Vtortin and Brooks (1938) in their original description of 
~~later cons idered synonymous with .Q. nexuosum, sta te that 
the vesicular bodies are not intimately associated with the cap ill itium. 

In the first report of Q. ~from Indio, Lokhonpol (1971 ), merely 
described the vesicles as spore I ike bodies. 

Thus the connection of the vesic les with the capillitium, illustrated in the 
photographs shown here, seems to hove been missed in most I ight microscopical 
studies, probably because the vesicles get detached from the threads under pres­
sure from the coverslip. These bodies may not be very different from the small 
vesicular expansions commonly seen in copillitia of several Didymium species, 
and are perhaps identical with those of .Q •

1
serpula Fries (M::utin and Alexopoulos, 

1969) . What is remarkable here is the simi arity of these vesicles to the spores. 
It is possible that the walls of the vesicle and the spore are ontogenetically 
similar. During subsequent development, however, the spore wall has to shrink 
or convolute to fit the protoplast that it covers, bringing the surface markings 
closer together to form a reticulate pattern; whereas the vesicle wall remains 
intact and hallow, so the markings remain distinct. 

The calcareous crystals on t he peridium differ from those of the columella , 
as do those of most Did("ium species. In the light microscope, those of the 
columella appear angu or and rhomboidal, as shown in the illustrations (Yama­
shiro, 1936; Martin and Brooks , 1938) . 



Figs . 1-2 . Didymium f1exuosum. Fig. 1. Copilli­
tium with network of threads attached to vesi­
cles (arrows point to attachment areas); note 
spores and a ruptured vesicle in the foreground, 
X co. 700 . Fig . 2. Port of o vesicle showing 
attachment of copil1itial threads. X co . 4000. 
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Figs. 3-5 . Did ymium flexuosum. Fig. 3. Spore. X oo. 
5000. Fig. 4. Calcareous crystals from columella . 
X co. 3000. Fig. 5 . Peridiol calcareous crystals. X 
co. 2000 . 
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NOTES ON HYPHOMYCETES. XXII. 
PHAEOI SAR I OPSIS BANBUSICOLA SP. NOV. 

G. Morgan -Jones 

Department of Botany and Mic robiology 
Auburn University Agricultur al Experiment Station 

Auburn, Alabama 36830, U.S.A. 

ABSTRACT 

Phaeoisariopsis bambusicola Morgan - Jones, a new 
species , is described and illustrated from a collection 
mad e on leaves of Bambusa sp. in Alabama. 

INTRODUCTION 

A ~ungus collected on leaves of Bambusa sp. in 
Alabama has been determined to be an undescribed species 
of Phaeoisariopsis Saccardo. It resembles Phaeoisariopois 
bambusa e (Cooke) Deighton which is known from a single 
collection made in Assam, India during the latte r part of 
the la s t century . The new taxo n differs from P. bambu sae 
by possession of much small er and more slender conidia. 
Its conidiophores are also narrower. 

TAXONOM IC PART 

Phaeoisa~iopsis bambusicoLa sp. nov. (Fig. 1). 

Colonise effusae , fuscae , velutinae. Mycelium partim 
super fi cia le, partim in substrata immers um, ex hyphis 
ramosis, sep toti s , subhyalinis vel pallide brunneis, 
levibus, 2 - 3p crassis compositum. Stromata in s ub strato 
immersa, pseudoparenchymatica . Conidiophora macronemata, 
mononemata, fasci culata, ex stromatibus oriu nda , simplicia, 
recta vel f l exuosa , laevia, septata, subhyalina vel pallide 
brunnea , apicem versus pallidiora , usque ad 120 - 240p 
longa , 3- 4~ crassa. Co nidia singul a, fusi formia vel 
obclavata, subhyalina vel pallide brunnea, laevia, recta 
ve l leniter curvata, 3-septata, 37 - 56~ longa, 4 - Sp 
cra ssa, basi truncata. 

In foliis vivis Bambusae, Chewacla State Park, Lee 
Co unty, Alabama, April 1976, G.W. Karr Jr ., BPI, holotypus. 
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FIGURE 1 . Phaeoisa~iopsis bambus icoLa. 
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Colonies effuse, dark brown, velutlnous. Mycelium 
immersed in the subst r atum or partly superficial, composed 
of branched, septate, s ubhya line to pa l e brown , 2 - 3" 
\Vide hyphae. Stromata at f irst immersed, later becoming 
partly erumpent, lar ge , elongate, brown, pseudoparenchy­
matic. Conidiophores macronematous, mononematou s , 
caespitose, arising f rom the upper cells of the stromata, 
simp le, straig ht , or more f requently flexuous, smoot h, 
multiseptate, subhyaline to pale brown, paler towards the 
tip, proliferating sympodially , sca r s thin, 120 - 240 X 
3- 4 ". Conidiogenous cells monoblastic or polyblastic, 
cylindrical, integrated, terminal or intercalary . Conidia 
holob lastic, solitary, dry, acrople urogenous, straight 
or s l i ghtly curved, fusiform to obclavatc, s ubhya line to 
very pale brown, at first appearing roughened , l a ter 
smooth, 3-septate, apex obtuse, base somewhat truncate at 
a thin sca r, 37 · 56 X 4 - 5", 2" 1dde at the tip, 3 " 
wide at the base. 

On living leaves of Bambuaa sp.; North America. 

Collection examined : on Bambusa sp., Chewac l a State 
Park, Lee Count y , Ala bama, April 19 76, G.W. Karr Jr . , BPI , 
AUA, type. 

Although both P. bambusicola and P . bambusae bear 
caespitose conidiophores from large stromata on l eaves of 
Bambusa they can be distinguis hed by conidium dimensions. 
Subramanian (1956, 1971) and Ellis (1976) give conidium 
dimensions of 35- 91 X 11.2- 14 and 45- 120 X 11- 19 
respectively for P. bambusae. P. bambusae also resemb l es 
Phaeoisa~iopsis magnoliae (Ell. and Harkn . ) Jong and 
Morris which was described in a previous paper in this 
series (Morgan - Jones and Brown, 1976). It differs from P. 
magnoZiae in its sllgl1tl y narrower and longer conidia as 
well as host relationship. The conidia of P. magnoliae 
are also different i n being predominantl y two-septate. 
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ABSTRACT 

Paraphaeoisa~ia alabamensis de Hoog and Morgan-Jones, 
a new genus and species, is described and illustrated from 
isolates f rom galls caused by CJ>onartium que r>cuum on Pinus 
taeda in Alabama. 

INTRODUCTION 

A survey of mic r ofungi associated with aecial galls 
of C~onaPtium quercuum f.sp. fusiforme, the southern fu s i­
fo rm rust, on t runk s of Pinus taeda in Alabama, yielded two 
isolates of a dematiaceous hyphomyce t e possessing character­
isti cs unlike t hose of any known genus. In respect of its 
semi-macronematous, dark conidiophores the f un gus bears 
similarity to the black yeast-like fu ngi, particularly 
Exophiala Carmichael, but we know of no exist ing ge nus in 
wh ich it can be satisfactorily classified. A new taxon is 
therefore proposed he r ein to accommodate it. 

TAXONOmC PART 

Paraphaeoisaria gen. nov. 

Deuteromycotina, Hyp homycetes. 

(Etym. Phaeoisa•ia e t Gr. pa•a , near). 

Coloniae lente cres cunt, leves vel floccosae , virides 
ad olivaceo-nigrae . Hyphae submersae crebro ramosae , leves, 
crassitunicatae, maturit at e olivaceae; hyphae aeriae fas­
ciculatae, pigmento incrustato asperatae . Cellulae con­
idiogenae intercalares in hyphis indistinctis, unum vel 
compluria ros tr a conidiifera proferentes, subinde incon­
spicue sympodialiter e longascentes . Conidia hyalina, l ev i a , 
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tenu i tunicata, breviter c yl indrica vel fusiformia. 

Species t ypica : PaPaphaeoisar i a a~abamensis de 
Haag and ~torgan-Jones. 

Colonies growing slowly , appearing smooth or floccose, 
green to olivaceous-black. Submerged hyphae profusely 
branched, smooth, thic k-wall ed at maturity, olivaceous; 
aerial hyphae fascicula te, rou gh - walled due to encrusted 
pigment. Conidiogenous cells intercalary on undifferentiated 
hyphae, each with one or seve r a l conidii f erous pegs which 
may later branch in an inconspicuously sympodia l manner. 
Conidia hyaline, smooth, thin- walled, s hort -cylindr ical 
to fusiform. 

Parapha eoisaria atabamensis sp. nov . (Figs. 1 and 2). 
Colonis e in agaro fa rina avenacea decocta post 14 dies 20 -
220C ad 14mm diametro, primo leves, planae, grisea-albae, 
margine regulari et acuta delimita t ae; subinde f locculosac 
in medio, olivaceo-virides, myce lia aerie virid i-gr is eo, 
ad 2mm al to obtectac. Coloniae in agaro extr acto malti 
decocta ad lmm altae, l eves, lucidae, olivacco- nigrae 
margine 1 - Zmm lata hyalina ci r cumdatae, partim floccos 
myce liales aeries ad 2mm altos formant. Hyp hae submersae 
compactae, pr imum leve s at hya linae, (0.6-) l. S - 2.5~ 
latae , radiantes , saepe anastomosantes, deinde inspissatae , 
olivaceae, saepius ramosae, ad 3~ l atae, cellulis 8 - 12 
~ longis saepe fertilibus; in agar o fa rina avenacea de ­
cocta saepe hypha e ad 3.8~ latae, dense sep tatae, e cell­
ulis latioribus qu am longis constantes; hyphae aeriae 
fa sciculatae, parce ramosae, plerumque 2 - 3.5~ latae, 
olivaceae, modice crassitunicatae, asperulatae, cellulis 
(4- ) 8 - 12~ longis saepe ferti l ibus. Cellulae conidio­
ge nae in tercalares in hyphi s indistinctis , rostris conidii­
feris singulis vel complur ibus, ci r ca 1.2~ latis and 0 . 6~ 
s ur sum a ngus tatis, 2 - 3um longis, elongatione sympodiali 
1 - 2 (- 10) rostra formant e cellula laterali ad 10 ( -15) 
~ longa nonnumquam sep ta basi l ari delimitata. Conidia 
hya lina , levia , tenuitunicata, el l ipsoidea, latissima 
paulo supra medium, vel fusifo r mes, (2.6 - ) 3 . 2 · 5 X 1 -
1 .6~ , basi acutata ve l rotundata. 

lsolatus ex aecidiis Cronartii, Auburn, Lee County, 
Alabama, July 15, 1976, W.O. Kelley, CBS 101.778, 
holotypus . 

Colonies on oatmea l agar a t 20 - 22°C attaining a 
diameter of 14mm in 14 days , appearing smooth when young, 
flat, greyish white , with a rather straight and s harp 
margin; s oon becoming flocculose at the cente r , olivaceous­
green with gr eenish -grey aerial mycelium up to Zmm high, 
tlte marginal part remaining smooth or nearly smooth, 
finally becoming somewhat lobed. Colonies on malt agar 
consisting of a lmm high, e l eva t ed , smooth, glistening, 
olivaceous-black submerged mycelium with a 1 - Zmrn wide 
hyaline margin, with local, pale greyis h-olivaceous tufts 
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FIGURE 1. Pa ~aphaeoisa~ia aZabamensis. 
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of aeria l myce l ium up to Zmm high and locall y formi ng a 
color l ess ex ud a t e. Submerg ed mycelium compact, very 
to ugh, init i ally consisting of smoot h , hya l ine, r egular 
hyphae , (0.6-) 1 .5 - 2.5~ wide , runn ing rad ially, with 
numerous anastomoses, Later becoming thick-walled , oliva­
ceo us , pr ofuse l y branched, up t o 3~ wide hyphae, wit h 
usually 8 - 1 2~ long cel l s , nearl y all conidiogenous; 
su bmerged hyp hae on oatmeal aga r locally intermingl ed \-lit h 
up to 3.8\lll wide hypha e which later become strong l y 
sep t a t e , the ce ll s often bei ng wider than long . Aerial 
hyp hae s trongl y fasc i cul ate, l i ttle branched, regul ar , 
us ually 2 - 3.5JITI wide, o livaceous, some .... •hat t h ick-walled, 
becoming r oug h-walled due to encrusted pigment, cel l s (4- ) 
8 - 12pm l ong, f r equent ly co nidioge no us. Co nidiogeno us 
ce ll s i nterca l ary on undi fferen t ia t ed hyp hae, each one 
with one or seve r al conidiife rou s pegs which are us ua ll y 
about l. Zlf!l wide at the base, t aper i ng to 0.6\111 at the 
apex, Z - 3um l ong when monoblastic , f requentl y with 1 -
2 ( -10) successive conidiogenou s loc i being formed in a 
sympodial manner , th e peg often growing out to fo r m an 
irregularly subu l ate lateral cell with scat t er ed, occasion­
al l y branched pegs which a ri se at acute angles~ l ater a l 
ce ll up to 10 (-15)"" long. Conidia hya l ine, smooth, 
th i n-walled, s hort cylindrical with the widest part some ­
wha t above the midd l e , or fusiform, (2.6 -) 3.2 - 5 X 1 -
1.6 ~, with a rounded or pointed base . 

On aecia l ga ll s of c~onaPtium que~cuum (Berk.) Miyabe 
ex Shirai f .sp. fuaifot'me on Pinus taeda L. ~ No r th America. 

Collections examined ~ two isolates f rom P. taeda ~ 
Auburn, Lee Count y , Al abama, J ul y 15, 1976 , W. D. Kel l ey, 
CBS 101. 778 ( t ype), CBS 101. 77 A. 

DI SCUSS ION 

The process of conidium i n itiation in ? . alabamensia 
is not fu lly clear. On t he apex of th e co11i di i ferous peg 
a short f r il l, which re semb les a phial id i c cellarette, 
often remai ns ( Fig. 2). No pe r cu r rent proliferation has 
bee n obser ved. The st ructure of the conidiogenous ce ll s 
point to a possible relationship wi th Ex ophiala Ca rmic hael 
a nd Sal~cinomycea Lindner . The 1 oca l occurrence of broad, 
s trongl y septate hyphae is also r eminiscent of the l a t te r 
genus where they a r e commo n (Hermanides-Nijhof , 1977). 
Paraphaeoiaa'l'ia differs from the se tl<.'O genera , wher e the 
conidia are pr oduced in basipetal s ucc ession and br anched 
conidiiferous pegs ar e but ra r el y produced, by bea ring 
solitary conidia. The conid iogeno us cells of 8xophiala 
a r e flask-s haped with at t e nuat e an 1t e ll ated tips. I n 
addition, torulose hyp hae and budding cells are common in 
young c ul tures o( Exophia"La (de Hoog , 1977) and Sa J• ci"omy ­
ces s pecies but ar e ab sent in Pa 'l'aphasoisavia. The l a t e ral, 
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FIGURE 2 . PaPaphaeoisaria aZabamensis . 
Sca nning e lect J·on micrograph s . 
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more or less sympodially branched, conidiogenous cells 
are similar to those of Phaeoiaaria gZauca (Ellis and 
Everhart) de Hoog and Papendorf, but species of 
Phaeoiaaria Hohnel have considerably different cultural 
characteristics and nearly all their conidiogenous cells 
are lateral or terminal (de Hoog and Papendrof, 1976). 
Single pegs on i ntercalary cells are unknown in 
Phaeoi saria. 
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1. Dasyscypha Fuckel 

This name is now generally taken as a mere orthographic va ­
riant of Dasyscyphus Gray. As pointed out by me (19 76) this 
practice is in fact illegal, Dasyscypha Fckl being an inde ­
pedent name. In a recen t paper Korf (1977) has argued in 
favour of the current view. He thinks that Fuckel, when pub­
lishing the name, gave an indirect reference to Peziza tri ­
bus Dasyscyphae Fr., the correct author citation then being 
Dasyscypha (Fr.) Fckl, not Dasyscypha Fckl . This interpre­
tation will make Dasyscypha an ob l igate synonym of Dasyscy­
phu.s. 

Dr. Kerf's remark is very interesting and worthy of serious 
consideration. I am sorry that I cannot ag ree with him; it 
would have made things easier. It is true that an "indirect 
reference" can be sufficient to validate a name (Art . 32) ; 
unfortunately it is also true that the precise meaning of 
the term is not defined in the Code. However, even with a 
very l iberal interpretation it ca nnot reasonably be invoked 
here; the examp l es given in Art. 32 are widel y different 
from the present case. It is indisputable that Fuckel de­
scribed Dasyscypha with a new generic description, credi­
ting solely himsel f with the authorship. Of course he was 
aware of the Friesian tribe Dasyscyphae , but knowledge of 
it is not synonymous to reference to it. On the other hand 
I may have exaggerated the dif f iculties which will be the 
consequence of treating Dasyscypha Fckl as an illegitimate 
homonym of Dasyscyphus Gray. I suggested that epithe ts can­
not be transferred from Dasyscypha to Dasyscyphus "as this 
would crea t e new illegitimate names: e.g. Dasyscyphus ceri­
neus woul d be antedated by Dasyscypha cerinean. As pointed 
out to me by t-1r. E. Gunnerbeck those names are not homonyms, 
being based on the same type (cfr Art. 64). 

Z. The typif ication of Rutst r oemia Karst. 

"In choosi ng a l ectotype, any indication of intent by the 
author of a name s houl d be given preference, unless such i~ 
dication is contrary to the protologue" (Seatt l e Code, Gui­
de for the determination of types , p. 76) . Conforming to 
this prescription I have analyzed Karsten's own treatmen t of 
Rutstroemia, in different publications, in o rde r to get some 
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clue for the t yp i f ication of the name (Holm, l976). I rea­
ched the conclusion that R. amentacea would be the appro­
priate choice f or a lectotype. 

Korf and Dumont (197 7) have disagreed, feeling themselve s 
bound by the first lectotypification, viz. Honey's (19 28) . 
These authors do not believe ''that it ca n be proved that 
Honey used only the 'simple first s pecies rule' that Holm 
claims to have been the basis of his choi ce". On the con­
trary they hold the view th at ''Honey weighed other elements 
in making hi s lectotypifications, and that therefore the 
c hoice may not be s upe rceded under Art ic le 8 of the Code un­
der th e rubric of a choice 'made arb it rari ly'". 

I must persist in a dissentient opinion. There is no i ndi­
cation whatsoever that Honey "weighed other elements 11 when 
typ ifying Ru tst ~oemia . On t he contrary it is apparent that 
he was guided by the first species rule only. In his artic­
le (1928) Hone y lectotypified 4 generic names (Cibo Pia, 
Rutst r oemia J Scterotini aJ and Stromatinia) and in atl cases 
he c hoose the fi rst s pecies. 
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SUMMARY 

Two undescribed inopercu late discomycet es with an outer­
most apothecial gel layer are described as new and as­
asigned to a new genus of t he Leotiaceae, Geocoryne 
Korf. The type species, G. variispora Korf, occurs i n 
the Canary Isl ands and has l ar ge apothecia easily mis­
taken for an operculate discomycete. An Indian species, 
G. exogloea Singh & Tewari, has smaller apothecia and 
ascospores, and dif fer ent paraphyses. Both occur on 
bare soil. The c l osest r elatives of the new genus are 
Ascocoryne wi th wood and bark-inhabiting species, and 
Pezoloma with species on watersoaked wood, stems and 
decaying leaves, both of which differ in tissue struc­
ture from Geocoryne . 

A r e lativel y common , large, soil- inhabi ting discomycete in 
the Canary Islands i n one region on Tener ife (and a l so known 
from two col l ections on Gomera) was assumed by the senior 
author in the fie l d to be an operculate discomycete belong­
ing to the genus Peziza St.-Amans, though the trans lucent 
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outer surface also brought to mind another operculate disco­
mycete genus, Discina Fries. It proves instead to be an i no­
perculate species with the outer l ayer of the apothecium 
composed of hyphae immersed i n a copious ge l atinous matrix. 
There are few, large, soil-inhabiting inoperculate species 
of discomycetes, and no appropriate genus apparently exists 
for this fungus. It must clearly be assigned to the tribe 
Leotieae of the Leotiaceae (Helotiales) in Kerf ' s (1973) 
classification . 

A second, congeneric species from India was called to 
Kerf' s attention by Singh and Tewari. Their proposed new 
species differs from the Macaronesian mat erial in having 
smaller ascospores, smaller apothecia, and different para­
physes, but like it, occurs on bare soil. They originally 
assigned their species to Pezoloma Clements (= SphagnicoLa 
Vel., = CiliatuLa Vel., = PseudodisainelLa Dennis). That 
is clearly an allied genus, with apothecia on watersoaked 
wood, stems and decaying leaves, which differs in having a 
more restricted basal pad of gel tissues and an inner ectal 
excipulum with large, brick-shaped or isodiametric cells. 

The two species constitute a new genus, Geocoryne, a name 
coined from the habitat and the gross similarity, particu­
larly of the developing apothecia, to Ascocoryne Groves & 
Wilson. ~!embers of that genus have apothecia on wood, with 
the outermost layer of the excipulum composed of angular 
cells, enclosing the gelatinized medullary excipulum. In 
Geocoryne there are no angular or brick-shaped cells, but 
a ll apothecial tissues are composed of long-celled hyphae. 
The ectal excipulum is two-layered, the outermost composed 
of hyphae widely dispersed in a gelatinous matrix, often 
not quite reaching the margin, and an inner ectal layer of 
non- gelatinized textura porrecta . The medulla is composed 
of textura intricata immersed in a not particularly evident 
gel matrix . 

GEOCORYNE Korf, gen. nov. 
Apothech terrae nudae insidentia, parva vel modtce magna. Excipul ura ectale e duobus 
strat ts constans: stra tum interius e textura porrecta non ge latinosa et ma rginm et 
hypharum zona111 exctpulo medullart gelatinoso contt guam formante conststens ; s trat ... 
extertus e tex tura intrica.ta consistens , hyphis dispersts et i n matrice ge latinosa 
imnersis. Asci porus per KOH affec tus tn todo caerulescens . Genus Ascocoroyr&il 
Groves & Wil son affine sed texturae a ngul aris/pri s~~at icae strata ectali exteriore 
carens , itiden~ Puotcmati C l en~ents affine sed texturae angularis/prismaticae strato 
excfpular1 inter1ore carens. 

Spec i es typi ca: Geocoryru~ ua:ri.iapora Korf. 

Apothecia on bare soi l, smal l to moderate in size. EctaL 
excipulum of two l ayer s, i nnermost of textura porrecta Jack­
i ng a gelatinous matrix that form s both the margin and a 
band of hyphae adjacent to the ge l atini zed medullary excipu-
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lum; outermost excipular layer of widely spaced hyphae im­
mersed in a ge latinous matrix. Ascus pore blueing in iodine 
after KOH pretreatment. Differs from Ascocoryne in the ab­
sence of an outermost ec tal l ayer of textura angularis/pris­
mati ca, and differs from PezoLoma in lacking an i nner exci­
pular layer of textura angularis/prismatica. Holotype spe­
cies : Geocoryne va.riispora Korf. 

ETY~~LOGY: Geo-, from the Greek, earth, + - coryne, from 
the generic name Ascocoryne. 

1. Geocoryne exog 1 oea Singh & Tewari, sp. nov. 

(PLATES 1 & 2) 

Apothecia 3-1 2m dtam, 2-5 rrm alta, substipi tata, tenue cupula ta infundibuHfonnia, 
flavtduh, i n sicco rufo-brunnea; excipuhn llledullosUill textura tntri cau const1tut1.111, 
hyphis 5.0-6 .5 11 11 lath, excipuh.m ectale etiam textura intricata, hyphis laxe dts­
pos1tis i n Datrtcem ge latinosara non ad marg tnem extensa10 tnmersts , ci rca 3.5-5.0 11m 
lat is ; asci ope jodi caerul escentes , octospori, cyli ndri ci , 84- 101. 5 • 5.0-10. 5 11111 0 
ascosporae e>c ova l e elll psotdeu , 1-2-gut tulatae . oblique un tser1atae vel trregula­
rtter biserta tae, 6.5-11.5 11 3.5-4. 5 IJl'IIO paraphyses 2-3-septatae, prope basi111 ramo­
sae, filiformes. ca . 105 w 2.0- 3.0 IJII . Typus: SHUPP 907. 

Apothecia substipitate, 3-12 mm i n diam and 2-5 mm in height 
(inc luding stipe), scattered; hymenium flat, pale yellow, 
turning reddish brown on drying; receptacle shallow cupulate 
to funnel-shaped, concolorous with the hymenium; margin 
smooth, s l ightly recurved on drying; stipe very short, taper­
ing towards the base. In section: hymenium 82-205 vm thick; 
subhymenium 12-65 vm thick; meduL~y excipuLum 164-656 vm 
thick, of textura intricata, hyphae 5.0-6.5 vm wide; ectaL 
excipulum 41-389 vm thick, of textura intricata with widely 
spaced hyphae embedded in a gelatinous matrix, but the gel 
layer not extending a ll the way to the margin, hyphae 3.5-5.0 
vm wide and not blued by iodine; stipe similar to receptacle 
in tissue s tructure ; asci with J+ pore, 8-spored, cylindri­
cal, 84-101.5 x 5.0-10.5 ~m; ascospores ellipsoidal to oval, 
1-2-guttulate, the guttae often unequal and separated by l or 
2 protoplasmic bands, obliquely uniseriate or biseriately ar­
ranged, 6.5- 11.5 x 3. 5-4.5 ~m ; paraphyses 2-3-septate, 
branched 2 or 3 times in the lower half, filiform, equal in 
length to the asci. 

ETY~~LOGY : Refers to the sticky and gelatinous nature of the 
receptacle. 

HABITAT: On soil . 
TYPE LOCALITY: INDIA: ~~jhkhali (Ranikhet), Almora, U.P. 
HOLOTYPE: BHUPP 907, K. B. Khare, October 7, 1968; ISOTYPE, 

CUP-IN 565. 
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PLATE 1. Geoaocyne exogloea . 1. Apo1:hecia on so i I, x 1. 4. 
2. Vertical section of apothccium showing margina l 1:issue, 
subhymenium and hymenium, x 130. 3. Ver1:ical section of apo­
thecium showing tissues, x SO . 4 . Part of ectal and medulla­
ry excipulum, x SO . S. Asci and paraphyses, x 400. 6. Asci 
showing pores, x 800 . 7. Ascospores, x 1000 . 
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PLATE 2. Geocoryne exogZoea . 8. Apothecium (diagrammatic). 
9. Vertical sect ion of apothecium showing tissue s tructur e, 
gelatinized layer j us t beginning at lower right. 10. Asci 
with ascospores. 11 . Ascospores. 12. Paraphysis. Scale 
line A for fig. 9; B for figs. 10-12. 
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2. Geocoryne variispora Korf , sp. nov. 

(PLATES 3 - 5) 

Apothecta ochracea vel brunneo l o-vinacea, extus t ranslucentia, profunde cupulata vel 
applanata. Excfpult ectalts stratUII exterius gela t i nosun 20- 250 (-600) ~ra crassllrl , e 
textura t ntr1cata cons tans; stratum i nteri us non gelati nosu11 e textura porrecta con­
s tans . Asc175- 90 • 6.6 -10.2 1o111 . Ascosporae llya li nae, (8- ) 9.5-16. 1 (-18 . 3) x 5. 1-
6.6 (-7.3) \1m , cnagnitudine et forw intra queDque collectioncn valde va r"iabiles. Pa ­
raphyses f111fonnes, infra non raaosae. non septatae, apicibus saepe deformibus et 
brevissfme r-amosis . Typus: CUP- HH 3. 

Apotheaia ochraceous to brown to brownish vio laceous, exdple 
pa l er and mor e or Jess t r ans lucent, turbinat e when young, 
deep cupula te to nearly app lanate at maturi t y, up to 1. 5 
(r arely to 3) em diam, constrict ed below into a short, stem­
li ke base, separate or gregarious, somet imes fused together 
a long the sides or edges where they meet. Ectat exciputum 
of two major layer s , the outer of hyphae immer sed i n a ge l, 
the inner of hyphae without gel; outer la yer oft en not 
reachi ng the mar gin, usually beginni ng 100-2 50 ~m be low the 
margin, becoming 20- 250 (-600) ~m broad as it appr oaches the 
base, thickness varyi ng grea tl)' between col l ections (appar­
entl y based on moisture cond i tions), consisting of moderatel y 
thi n-wa ll ed hyphae wide l y spaced i n a gela tinous matrix, in­
dividual hyphae s traight or spir al l y coiled, 1.5-5.0 urn diam, 
forming a loose to fa i rl y tight textura i ntr icata, usual l y 
with an outer cortex-like zone of more densel y packed, 
up to 8.8 ~m br oad, mor e dense l y s t aining and thicker-walled 
hyphae i rregularly arranged or somet imes parallel to the out­
side or frequentl y turning outwards to form a ge l atinized 
tr ichodermium (soil a l gae a re sometimes trapped in the outer­
mo s t gel s); in ne r l ayer of the ect al excipulum of densely 
staining hyphae, forming a t extura porrecta i n an irregul ar 
and rather narrow band (ca. 20 ~m broad) paralle l to the out­
er surface and separ at i ng the ecta l excipulum from the medul­
l ary excipulum, but f l aring outward to form t he who l e mar gin 
at the point where t he outer layer tapers down and ceases to 
exist . Medullary excipulum of a fair l y tight t extura intri­
cata , cell s not s trongly staining, immersed i n a ge l atinous 
ma trix but the ge l usua ll y not particularl y noticable, hyphae 
very variable i n s i ze , 2.0-14 ~m broad, sometimes con stricted 
at the septa. Subhymenium scarce l y different iat ed from the 
medul l ary excipulum, but sometimes forming a more dense l y 
s taining zone about 20 ~m thick below the hymenium, of a 
tight t extura in~ricata to a ver tical textura porrecta. Asci 
c lavate- cy l i ndric, 75-90 x 6 .6-10. 2 ~m. wi th a th ick apex, 
pore not reacti ng t o iodine unl ess pr etrea ted with KOH and 
then di s tinctl y J+, 8- spored, not i nfrequent ly wi th some asci 
with 4 or fewer spor es . AscospoPes except iona lly vari ab le 
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within coll ections (and sometimes between collections), both 
in size a nd in shape, hyaline, el l ipsoid to fusoid to a ll an­
toid, with 1, 2 or more guttulae, (8-) 9.5-16.1 (-18.3) x 
(4.4-) 5.1-6.6 (-7.3) ~m. Paraphyses filiform, aseptate, a­
bout 1.5 ~m broad and unhra.nched below, s l ightly en l arged and 
often deformed or irregularly branching at the very apex, e­
qualling or slighUy exc~eding the a sci. 

E~~LOGY: Refers to the great variability in spore shape and 
size within each col lection. 

HABITAT: On bare soil, sometimes among mosses. 
TYPE LOCALITY: SPAIN, CANARY ISLANDS, Te ne rife : on soil, 

Las ~1ercedes, 2 .5 km toward El ~1oquinal on road from La 
Laguna t o Pico del Ingles. 

HOLOTYPE: CUP - MM 3, R. P. Korf, W. C. Denison, L. ~1. Kohn 
~1. A. Sherwood, 4. r. 1976; ISOTYPES, FH, K, OSC, TH1C. 

PARATYPES: SPAIN, CANARY ISLANDS, Gome r-a: In footpath, Lomo 
de Cerpa, s.w. of Agulo, ca 1030 ma l t ., G. Gulden 101/?3 , 
9. 1. 1973 (CUP-~1 1161, 0). On nak ed soil, same data, G. 
Gu lden 105/?3 (CUP-~1.\1 1163, 0 ) . 

Te n erife: On soi I , ~1ont e Cruz de Tal>orno i n Laurus/Eri­
ca forest, A. - E. Torkelsen 144/?4, 9. t. 1974 (CUP-~lM 1139, 
0). On soil, ~1onte de l as ~1ercedes in Laurus forest, A.-E. 
Torke l sen 451/?4, 18 . l. 1974 (CUP- ~t'1 11 45, 0). Same data, 
A.-E. Torkelsen 4?8/?4 (CUP -~lM 114 9, 0) . On soil, Las ~1er­
cedes, 2.5 km toward El ~loquinal on road from La Laguna to 
Pico del Ingles (topot ype ), R. P. Korf, W. C. Denison, L. 
~1. Kohn & ~1. A. Sherwood, 4. r. 1976 (CUP-~1:11 5). On soil, 
Las ~1ercedes, 3 km south west of Bailadero, same collec­
tors, 4. I. 1976 (CUP-~1.\1 20). On soil , Las ~1erced es, 1 . 5 
km toward El ~1oquinal on road from La Laguna to Pico del 
Ing l es, same co ll ectors, 4. 1. 1976 (CUP-~1.\1 43, OSC, THIC). 
On soil , 0.5 km toward Orilla from c. f . 9, 4.2 km from Ped­
ro Alvarez, ~1onte de las ~1ercedes , same collectors, 5. I. 
1976 (CUP-~11-1 129, OSC, THIC). On soil, Las ~lercedes, 2.5 
km toward El ~loquinal on road from La Laguna to Pico del 
Ingles ( t opotype), same co li ectors, 7. I. 1976 (CUP-~l\ 1 
~ 1 4) . Same data (topotype ) (CUP-~1.\1 215). On soil, Fayal­
Bresal near Rogne de los Passos on road from Taganana to 
Valle Jiminez, Anaga, R. P. Korf, 1~. C. Denison , L. ~1. 
Kohn, M. A. Sherwood , W. Wildpret, E. Beltran & A. BeHares, 
10. I. 1976 (CUP- ~11-1 419, OSC, THIC). Same data (CUP-~1~1 
420) . Same data (CUP-~1.\1 426 ) . Same dat a (CUP-~1.\1 427). 
Same data (CUP-~1.\1 436). On so i 1 , just below we s t entrance , 
~1onte de l as ~1ercedes, R. P. Kor f, W. C. Denison , L. ~1. 

Kohn & ~1. A. Sherwood. 10. I. 1976 (CUP-~t'1 453). On mo ssy 
soil a long trai l , "es t of Fuente de las Pulgas, Las Yedras, 
Monte de l as ~le rcedes , sa me co ll ectors , 12. I. 1976 (CUP-~11-1 
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PLATE 3. GeocOMJne var~~spoPa . Left, deep cupu l ate , sub­
otideoid apothecium. Right, clusters of turbinate, immature 
apothecia and cupulate, mature apothecia , fused at base or 
margin. CUP-~1.\1 1208, x 1.86. 

548). On soil, 3 . 5 km toward El ~1oquinal f rom intersection 
of road from Las Mercedes to Pico del Ingles, R. P. Korf, 
R. Fogel, G. L. Hennebert & L. M. Kohn, 28 . XII. 1976 (CUP­
~1.\1 1208) . On mo ssy soil, 1 km west of Fuente de las Pu l ­
gas , La s Yedras, same col lectors, 30 . XII. 1976 (CUP-~L\1 
1282, THIC) . 

NOTES: The very local ized distribution of this species is 
noteworthy . Two specimens in the Oslo Herbarium were collec­
ted from one l ocality on t he island of Gomera. Three coll ec­
tions from the Oslo Herbarium and 16 coll ections by the Cor­
nell group were all t aken on Tenerife in the Nonte de las 
~1ercedes region within a radius of 4 km. The Cornell groups 
never found the species on any other part of Tenerife, nor 
on th e islands of Gomera, Hierro, Gran Canaria or La Palma, 
nor in their exp loration of another Macaronesian island, 
~1adeira. Jn December and January, when all knmm collections 
wer e made~ this species was certainly the domi nant soi l in­
habiting discomycete in the ~lonte de l as Mercedes region. 

The ascus pore of this species does not blue in iodine when 
the material i s merely rehydrated in water and mounted in 

PI.ATE 4 . Ceo oryne variispoPa . Top, cross sect i on of apo­
thedum, CUP-~1.\1 419. x 250 . Below , CUP-~L\1 548 . x 500 ; left, 
part of ecta l excipular laye r and trichodermium; r igh t, part 
of outer exc j pul ar layer, i nner la yer , and part of medul l ary 
excipul um. h = hymenium, ie = in ne r ectal exc ipulum. me= 
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medull ary excipulum, oe =outer ecta l excipulurn , sh = subh y­
menium, tr = trichodermi um . Arrow i ndic3tes point at \"'hich 
the outer ec t a l exc ipul ar laye r begins and above ~<hich the 
i nner ec t a l excipulurn flares out to form th e margin. 
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PLATE 5. Geocoryne variispora. Section of apothecium x 100; 
paraphysis apices, loose ascospores, ascus, and ascus apices 
all x 1000. Ascus and two ascus apices at l e ft rehydrated 
in water and mounted in ~lelzer ' s Reagent; four ascus apices 
at right rehydrated in 2% KOH mounted in ~1elzer's Reagent . 
Numbers refer to collections from which drawings were made : 
1 =CUP-~~1 3; 2=~~1 5; 3=~L\1 20 ; 4=~L'1 43; 5=~t'l 129; 6=~L\1 419; 7= 
~I 548; 8= ~~~ 1139; 9=~1M 1163; JO=~IM 1208; ll=~b\1 1282. 
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~telzer' s Reagent , but does blue when r ehydrated i n 2% or 10% 
aqueous KOH and then mounted "in ~telzer ' s Reagent , a phenome­
non di scussed ear l ier for a f ew other gener a by Kohn and Korf 
(1975) and by Nannfe ldt ( 1976). In t he paratype speci es, G. 
e:r:ogZoea, the pore blues faint l y without KOI·I pr et rea tment, 
but the r eact ion i s markedly enhanced by pretreatment with 
10% KOH. 
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Abotra ot 

Taxonomic and nomenclatural revisions of 
the supraspecific taxa of Porphyrollus are 
presented in view of new data obtained f r om 
scanning electron mic ro scopy studies of spores 
of the various type specimens . One new combi ­
nation is proposed . 

Po rphyrsllus was proposed a s a genus by Gilbert (1931) 
and has since r eceived summary t r eatments by Singe r (1945 , 
1951 , 1962, 1975) . Smith & Thiers (1971) accepted Po r phy ­
rellu s as a s ub genus of Tylopilus. The pu rpose of this 
paper , however , is to examine taxonomically and nomencla­
turally the supraspecific taxa within Porphyr ellus rather 
than to present arguments in favor o f either of t he proposed 
ranks of the taxon . 

When described by Gilbert (1931) , Por pl•y rellus was dia­
gnosed by smooth , red- brown to purple-brown spores . Singer 
(1945) later expanded the generic concept to include those 
taxa with "perforate- punctate " spores , i.e. section Cracites, 
typified by P. graciLis (Peck) Singer . Simultaneously , he 
described section Tr istes with P. t r istis (Patouillard & 
Baker) Singer as the nomenclatural ty pe for the smooth spor ed 
taxa ; this section included the type species of the genus , 
P . po r phyrospo ru s (Fries in Fries & Hok) Gilbert . Si nger 
(1962) later recognized that section Tr istes was nomencla ­
turally superfluous to and taxonomically synonymous '""ith the 
understood type section Porphy r eHus . 14cNabb (1968) de ­
scr ibed a smooth - spor ed taxon , P. viscidus , from New Zealand , 
considering it intermediate between Tylopilus and Po Pphyrel ­
lus . It did not fi t well into any of the sections available 
in Po r phyrel.lus, however, so he proposed section Pseudotylo ­
pili with P. viscidus as the nomenclatural type . Singer 
(1962) described and validated (Singer , 1970) t wo subsections 
of Craciles , subsection GJ'acilini typified by P. gracilis 

1This paper repr esents contribut ion no. 489 from the 
Botanical Laboratories , Univer sity of Tenness ee . 
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(Peck) Singer and subsection Subflavidini typified by P. 
subfZavidus (Murrill) Singer . He also described as new 
(Singer , 1970) two subsections of section Pseudotylopili , 
subsection Viscidini typified by P. viscidus McNabb and 
subsection Niveini typified by P. niveus (G . Stevenson) 
rtcNabb . A summary of all these taxa is pr·esented in Table I . 

TABLE I 

Infrageneric taxa of Pol•p1Jyret.tus as 
summarized by Singer (1975) 

Porphyrellus Gilbert T: P . porphyrosporus (Fries 
in Fries & H5k) Gilbert 

Section Porphyrellus * 

= Section Tristesl T: P. tristis (Pat . & Baker) 
Singer 

Section Pseudotylopili2 T: P . viscidus McNabb 

Subsection Viscidini3 T : P. viscidus lo1cNabb 

Subsection Nivoini 4 T: P. nivaus (G . Steven­
son) McNabb 

Section Scrobioulati5 T: P . conicus (Rav . apud 
Berk . & Curtis) Singer 

Section Graciles6 T: P. gracilis (Peck) Singer 

[= Boletus Subgenus Austroboae~us Corner T: 
dictyotus (Boedijn) Corner ] 

8 . 

Subsection GPacilini * T: P. g'l'acit.is (Peck) 
Singer 

Subsection Sub flavidini7T : P. subflavidus 
(Murr . ) Singer 

Recent studies (by CBW) using scanning electron micro­
scopy have elucidated external spore morphology of the type 
specimen of the type species o f some supraspecific axa of 
Porphy r ellus. As a result a reallignment of the taxor,omy of 
the supraspecific taxa can be presented . 

*Taxa accepted without discussion. 

1- Ssupcrscripts refer to the order in which the taxa are 
discussed in the text . 
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Because Singer (1975) has presented the most comprehen­
sive summary of these t a xa, with aut horities, the reader 
should refer to that publication during examination of the 
data below. It must be made perfectly clear that because 
light microscopy cannot resolve the detail of s truc t ure shown 
on SEM photomicrographs, previous reports a nd summaries or 
the t axa discuss ed here cannot be Judged on data unobservable 
to their authors. Nevertheless , t hes e taxa must be scruti ­
nized for the sake of taxonomic accuracy and nomen c l atur a l 
stability . Due to various methods of preservation and age 
of the specimens examined , spore quality may differ in the 
SEM 1 s presented i n this paper. 

All specimens cited are listed at the clos e o f the paper; 
herbaria abbreviations used in this paper are from Holmgren 
and Keuken (197~ ) . 

OBSERVATIONS 

1. As origi nally proposed (Singer , 19~5) section 
TPistes contained the type species or PoPphyPollus (P . po~­
phyPos po Pus), but its type species was designated asP . 
tPistia (Pat. & Bake r ) Singer, the spores of which Singer 
descr ibed as " ... slightly cloudy- punctulate with paler and 
darker brown zones ... 11 SEr~ ' s of the spores o f the type 
specimen of P. tristis ( Fig . 1 ) show the spore wall clearly 
to be ornament ed with comp l e x r·idges and s hallow pits , 
probab l y the 11 pa ler and da rker brown zones " of Singer. 
Corner (1972) in his r edescription of Bolotuo longipeo f.1assee 
indicated that it was an ear l i e r synonym of P . tristis, with 
which we concur, based on spore morphology (Fig ' s. 2, ~) and 
other characters . Basionym of the corr ect name f o r the type 
s pecies of the section TPis tes therefore is Boletus longip s s 
J.tassee . 

2 . The limits of section Pseudoty!opi!i as proposed by 
~lcNa bb (1968) are acceoted. Scores of the type s pecimen of 
P. uiscidus are smooth (Fig. 3). 

3 . Subsection Visoidini i s diagnosed from the following 
s ubsection by having a smooth stipe (Singer, 1975) 

~ . Subsection Nivcini was circums cribed by Singer (1970 ) 
as showing viscid pileus, smooth spores, and "costate-retlcu­
late - lacunose" stipe . SEM 's of the spores of the t ype speci­
men of P. niueus (Fig's. 12, 13) show a punctulat e , wart ed , 
spor e surface with meandering ridges. The subsectional type 
species, therefore, violates the sectional circumscript i on; 
consequently t he subsection must be r emoved f r om the section . 
See no. 7 be low. 

5 . Section Sc ~ob i cula ti ·..:as original ly described by 
Singer (19~5) within TyLopilus , but later (Singer , 1975 ) was 
transferred to Porphy~ollus. Studies o f the type specimen 
of P. co nicus reveal the pileus cuticle as a gelatinizing 
t r ichodermium (Fig's. 6 , 7, 8, ) and the spores (Fig. 9) as 
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Fig's . 1-5 . 5EM' s of E'orphyreL!us spores . 

Fig. 1. P. tristis , X5640 . Fig's. 2, 4. E'. Zongipes, X6040 . 
Fig. 3 . E'. viscidus X6000 . Fig . 5. B. dictyotus , X5934 . 
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Fig's. 6-9. Photomi crographs and an SEM of Porophy:rellzm . 

Fig's . 6, 7, 8. P. conicus trichodermium; gel atinizing elenents 
(a rrow) : a= nontrichodennial areas; all X200 . Fig . 9 . P. 
conictaJ spore , X3144. 



Fig's. 10- 13 . SEM's of PorpltyreHus spores . 

Fig's. 10, 11. P. grucilis , X5460 , X3726. Fig's . 12 , 13. 
P. niveus , X5600, X5360. 

157 
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smooth . According to Singer (1945) , the context reacts 
strongly to KOH . 

6. The circumscription of section Graaites as proposed 
by Singer (1945) is accepted as including the "perforate­
punctate" spore surface, and SEM's of the type specimen of 
P. gPaoi~is (Fig ' s . 10. ll) show the spore ornamentation to 
be exactly so. 

7 . We accept the limits of subsection SubflaiJidini E'.S 
established by Singer (1962 , 1970, 1975). SEM's from an 
authentic Murrill specimen of P. subf~avidus (Fig ' s. 14, 
15, 16) show spores that are heavily punctate with broad 
meande r ing ridges. Orand & Moore (19 71) presented data on 
P. subflavidus showing the same ornamentation patter n as 
presented here. 

8. In describing Boletus subgenus Austrobotetus , 
Corner (1972) indicated that i t was taxonomically synonymous 
with Porphy1'el.lus section Gr aciles. SEM ' s of the spores of 
the type specimen of B. dictyotus (Pig . 5) show the spores 
to be punctate with broad meandering r idges. Singer (1975) 
considered Bolatus s ubgenus Aust r obolotus synonymous with the 
genus Porphyr ellus. 

DISCUSSION 

S84 studies of spore morphology of type specimens of the 
several type species of these supraspecific taxa have fur ­
nished data previously unreported . These data make some 
taxonomic and nomenclatural revisions necessary. 

Sect ion Pseudotylopiti and i ts subsection Viscidini are 
ta xonomically and nomenc laturally acceptable taxa as 
described by l1cNabb (1968) and Singer (1975). Typification 
or section Pseudotytopili subsection Niveini with P. niveus 
(which has warted , punctulate spores) violates the circum­
scription (smooth spores) of the section. Porphyre~~us 
nivsus belongs in section Craoitss s ubsection Subflavidini 
on the basis of spore and fruitbody characters , and such a 
transfer of a type species renders subsection Niveini synony­
mous with section Craciles_ subsection Subflavidini. 

Section Tl' istes t<Jould be synonymous with (and the name 
superfluous to) section PorphyreZl.us were it not f o r the 
rugulose-punctate nature of the spor e surface. Because the 
spore and stipe characters of P. tristis fit the circum­
scr iption o f section Craailis subsection Craoilini , these two 
taxa ar e considered sy nonymous . Boletus Zongipes Massee is 
the basionym of the correct name of the type species of 
section Tristes (see above) and we propose the following new 
combina tion. 
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Fi g's . 14-1 6 . SEM' s of Po1'plly1'eZZus spores . 

Fig ' s . 14 , 15 , 16 . P. sub{lavidus , X6440 , X5240, X3640. 
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Po t'phyreZ.lus longipes (Nassee) Wolfe & Petersen , comb . 
nov. 

Basionym : Boletus longipes 11assee . 1909 . Kew Bull . 
(1909) : 207 . 

= Porphy r ellus tri s tis (Pat . & Bake r ) Singer . 19~5 . 
Farlowia 2 : 118 . 

BoZetus tristis Patouillard & Baker . 1918. J . 
Straits Branch Roy. Asiatic Soc . 78 : 70. 

The nature o f the cuticle and smooth spores of the type 
species of section Scrobiculati indicate this section as 
being closely related to section Pseudotylopili . The context 
r eactivity to KOH and pileus surface a r e nevertheless 
sufficient to separate these two sections . 

Because the sectional diagnostic characters of the type 
species of Bolstus subgenus Austr oboletu s Corne r and Por phy ­
Pellus section Gracil.es Singe r are contaxic , we consi der 
these supraspecific taxa to be synonymous. 

A r ealli gned taxonomic scheme is now proposed in light 
of the new data obtained fr om our studies of t he types of 
supraspecific taxa of Po r phyreZZus , and is summarized in 
Table II . 

SPECIMENS EXAMINED 

P. oonicuc (Rav. apud Berk. & Curtis) Singer: FH - "(292g); Boletus 
conicus ; ad terram humidi in Pinetis, Julio 1849; Santee Canal, 
S.C. ; Ravenel (1024)" Hol otype . 

B. dictyotus (Boedijn) Corner: BO- "Herb. Hort. Bot . Bog. ; no . 15054; 
Boletaceae, Boletus , Vindplaats: Eiland, Java; Plaatsi 
Tji seureuh; 2g. i x. 1g35" Holotype . 

P. grocilis (Peck) Singer: NYS- "Ce ll . N. Y. St ate. Garrisons, 
Thurman, and Greig; Leg. C. H. Peck" Holotype. 

P. Zongipes (Massee) Wolfe & Petersen: K- "Ex. Herb. Hort. Bot . Reg. 
Kew.; Ridl ey 81; Singapore" Herbarium sheet H345/77 .1. Holotype . 

P. niveus (G. Stevenson) McNabb: K - "Herb. Bot. Reg. Kew; Totaranui 
headland, New Zea l and ; 12.4. 1955. G. Cone g78" He rbarium Greta 
Stevenson Cone. K. Herbarium sheet no. H2018. 76. 3. Hol otype. 

P. aubflavidua (Murrill) Singer . NY- "Gainesvi ll e, Fla.; 7-11-38 ; 
Cell. & Det. West, Arnold, & 1·1urrill" Authentic specimen; 
hole type specimen misplaced at ·FLAS . 

P. tristia (Pat. & Baker) Singer: FH - "4995; BoZetus tristis ; Botanic 
Gardens, Singapore. Soli tary among decaying l eaves in jungle. 
C. F. Baker; Aug. '17" Holotype. 



TABLE II 

Proposed taxonomic scheme 
within PorphyreZ Zus 

Porphy r oZZuo Gilbert . 1931. Les Bolets . Paris . 
p . 99 . T : P. po>•phyrosporus (Fries in Fries 
& Ho.) Gilbert . 

Section PorphyreZZus . T: P. porphyrosporus 
(Fries in Fries & Hok) Gilbert . 

Sec ion PseudotyZopiZi folcNabb . 
Zealand J . Bot . 5 : 5~6 . T: 
1-lcNabb . 

1968 . N. 
P . vis idu.a 

Subsection Vis idini Singer . 1970 . 
Fl. Neotropica Monog. 5: 19 . T : P . 
viscidus McNabb . 

Section Sc robi uZati (Singer) Singer . 1975 . 
Agaricales in ~~odern Taxonomy p . 7lt8. T: 
P. conicus (Rav . apud Bcrk . & Curtis) Singer . 

Section GraciZes Singer . 19~5 - Farlowia 
2 : 119 . T : P. gra iZi• (Peck) Sinp:er . 

Boletus subgenus Auscroboletus Corner . 
1972 . Boletus in Malaysia p . 76 . T : B. 
dictyotus (Boedijn) Corner . 

Subsection Gr acilini Singer . 1970 . 
F1 . Neotroplca Monog . 5 : 22 . T: 
P. graciZis (Peck) Singer. 

Section Tristes Singer . 1945 . Fa r lowia 
2 : 115 . T : P. Zongipes (Massee) Wolfe 
& Petersen . ( = P. t r istis (Pat . & 
Baker) Singer) . 

Sub5ection SubfZavidini Singer . 1970 . 
Fl. Neotropica Monog . 5 : 20 . T : P . 
sub[lavidus (~lurr . ) Singer . 

Section PseudotyZopiZi 
lliveini Singer. 1970 . 
t r opica ~1onog. 5 : 20. 
(G . StevenMn) •·lcNahb . 

subsection 
Pl . Neo-

T: P. niveua 

I 61 
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P. viscidus McN•bb : POD - "25185; scdttered under Leptoepenmmr ocopar­
iwr/oM.coidee ; Auc kland, Kerikeri, Opito Bay; 16.v. l 966; R. F. R. 
McNabb" Holotype. 

Corner, E. J. H. 
Singapore. 

1972. 
263 p. 
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PODONECTRIA, A GENUS IN THE PLEOSPORALES 
ON SCALE INSECTS 

f>J.fi y • ROSSI-1ANl 

Plant Pathology Herbarium, Cornell University 
Ithaca, NY 14853 USA 

SUMMARY 

The genus Podonectria occurs on sca l e insects and 
is characterized by f l eshy, uniloculate ascocarps , 
abundant pseudoparaphyses, bitunicate asci and long, 
multiseptate ascospores. At present, eight species 
are included of which the type species , P. coccicola, 
is the most common . The associated anamorphic species 
have holoblaHic staurospores and are pl aced i n the 
~porodochia l genus Tetracrium and the pycnidial genus 
Te tranacrium . 

The genus Podonectria was er ected by Petch (1921) and de­
scribed as being nect riaceous, that is, like Nectria. 
Nectria be longs in the Euascomycetes, Hypoc r ea l es, character­
ized by bright-co lored fruiting bodi es and unitunicate asci. 
Although the ascocarps are light-colored, the lectotype spe­
cies, Podonectria coccicola, ha s bitunicate asci and this 
genus belongs in the Pleosporales, Pleosporaceae, bearing 
only a superficial resemb lance to members of the Hypocreal es. 

Petch (1921) included three species in Podonectria' Podo­
nectria coccicola, P. aurantii and P. echinata, all occurring 
on scale insects. Dingley (1954) described P. novae-zealan­
dica and P. gahnia on scale i nsects, including the genus in 
the Clavicipitaceae. Podonectria tenuispora was described by 
Denni s ( 1958) from England, also on scale insects. Petch 
( 1927) described Ophionectria coccorum ~;hich was tr3nsferred 
to Podonectria by Rossman (1977). She also transferred Lasio­
sphaecia larvaespora to Podonectria . The genus currently 
contains eight species and is characteri zed by fle shy, ~<hite 
to brown, uniloculate ascocarps with bitunicate asci and long, 
mult iseptate ascospores, occurring on sca le insects. 

1Presently Anna E. Jenkins Postdoctoral Fellow. 
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PODONECTRIA Petch, Trans. Brit. Mycol. Soc. 7: 146. 1921. 

Ascocarps superficial i n or on a scant t o well-developed 
stroma, fles hy, white to brown, smooth, scurfy, with hairs 
or covered with an outer s troma, ostiolate, hairs, if present, 
deve loping as extensions of out er cell s of ascocarp wall . 
Pseudoparaphyses numerous, reticulate, filiform. Asci bitu­
nicate, long-c l avate to cylindric, 8-spored. Ascospores long­
c lavat e to cylindric, hyaline, mu ltiseptate. Associated ana­
morphs : Tetracrium and Te t:ranacrium having holoblas tic 
staur ospores. On scale insects in tropical, rarely mild tem­
perate , regions. 

LECTOTYPE: Podonectria coccicola (E ll is & Everh .) Petch 
designated by Clements & Shear (1931) (as "Podonectria cocco­
phila (Ellis & Everh.) Petch"]. 

Podonectria is related to Puttemansia P. Henn . and Tubeufia 
Penzig & Sacc., all having light - colored, f l eshy ascocarps, 
bitunicate asci and mu l ti septate ascospores. Podonectria 
species occur on scale insects while species of Puttemansia 
are found on foliicolous f ungi and have shorter ascospores 
which become only short- c l avate to fusiform. Species of 
Tubeufia have long- clavate ascospores and are saprophytes on 
carbonous pyrenomycetes or \.,.ell-rotted debris. 

All the species included in Podonectria appear to be c losely 
related, va ryi ng primarily in ascocarp ornamentation and 
ascospore length, with the exception of Podonectria coccorum 
and P. gahnia. These two species have brown ascocarps which 
form i n or on a brown stroma and have narrow, cylindric asco­
spores. 

Several Tetracrium specie• ~<er0 described by Petch (1921) a r. 
the imper fect states of his Podonectria species. Although 
these anamorphs and the ascocar ps ar e repeated l y collected 
together, Petch' s claim has not been proven using pure culture 
iso l ation. These Tetrac rium species and t he re l ated Tetrana ­
crium pycnid ia associated with Podonectria gahnia are regarded 
here onl y as associated anamorphic f ungi. 

~! embers of the genus Podonectria, part icu l arly P. coccicola, 
ma y be important in the biologica l control of destructive 
scale i nsects on citrus trees . In their bulletin, Rolfs & 
Fa~<c ett (1908, revised 1913) present a method for spreading 
several fungi throughout citrus orchards to control scale 
insects. The three species mentioned in the bulletin oft en 
occur together : Ophionectria coccicola C=Podonectria cocci­
cola), the white-headed fungus; Sphaerostilbe coccophila 
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(=Nectria Elammea), the red-h eaded fun gus; and Myriangium 
duriaei, the bl ack fungus. In recent times this r o le has un­
doubtedl y been usurped by chemical sprays. 

Key to Species of Podonectria 

l. Ascocarps l ight-colored, fleshy, with pi gme nted outer wall 
or covered wHh superficia l , pigmented scurf, which may be 
yellow to br01m, rare l y reddish, or covered ,;ith hail."s ; 
if present, stroma not brown; ascospores greater than 
5 um wide or, if Jess, then longer than 125 um. 

l. Ascocarps bro~~ to dark-brown; stroma brown; ascospores 
genera ll y less than 5 um wide; if present, associated 
anamorph Tetranacrium with holoblastic staurospores 
enc losed in a pycnidium. 

2. Ascocal."ps smooth, a t mos t covered with scurfy, pig­
ment ed gTanules which may be yel low to brown, rarely 
red; r are l y with a few thick-wal l ed hairs around 
ostiole; associated wi th sporodochial staurospores 
of Tetracrium coccicolum. 1 . Podonectri a coccicola 

2. Ascocarps with numer ous hairs or hypha! covering. 3 

3. Ascocarps subtended and covered wit h byssoid hyphae en-
crusted with bright-yellow granu l es. 2. P. larvaespora 

3. Ascocarps with hyaline hairs or hypha! cover i ng. 4 

4. Ascocarps cover ed with straight, hyaline hairs. 
3 . P . novae-zealandica 

4. Ascocarps covered ••i th hyaline, f l exuous ha i r s o-r 
with deltoid fascicles of hairs. 5 

5. Ascocarps with deltoid fascicles of hyaline hai-rs ; associ­
a ted with spo-rodochial stau-rospores of Tetracrium echinata. 

4. P. echina tum. 
5. Ascocarps covered with flexuous hyphae , not aggregated 

into fascic l es . 6 

6. Ascospores 55-85 x 7.5-12 um; associated with 
Tetracrium aurantii; tropical. S. P. au.ranti i 

6. Ascospores 125-1 50 x 3-7 um ; no known associated 
anamorph; temperate. n. P. t e nuispora 

7. Ascocarps smooth or with a few, thick-wal l ed. s t ra ight 
hai r s around ostio l e; ascospo-res 55- 95 x I . 5-3 urn . 

7. r. coccorum 
7. t.scocJ. rp~ cncl o!'cd in a ""'c l t-deve l oped 1 out e1• :-:. troma wi rh 

a layer of reddish-brown granul es; ascospores 90-130 x 
3.5-6 um ; associated pycnidia l staurospor es be longing 
to Tetrcnacri um . 8. P. ga hnia 
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Pig . 1. A. Podonectria coccicola ascocarps and conidia of 
associated Tetracrium coccicolum . xlOO . B. Podonectr ia 
novae-zealandica hairs on ascocarp Holo t ype (POD 10942) . 
xSSO . 



Fig. 2. Asco­
spores of P. 
coccicola x500. 

I. Podonectria coccicola (E ll is & Everh. ) 
Pet ch, Trans. Br it. Mycol . Soc. 7:146. 
1921. (Figs . lA, 2, 3A-C) 

Nectria coccicola Ell is & Everh., 
J . ~lycol. 2:39. 1886 . 
Ophionectria cocci cola (E ll is & 
Everh.} Berl. & Vogl ., Add. Sy ll . 
Fung . p. 218. 1886. 
Dialonectria coccicola (E ll is & 
Everh.) ellis & Everh. , J . ~lyco l. 
2: 137. 1886. 
Scoleconectria coccicola (El l is & 
Everh. ) Seaver, ~lyco l ogia 1:198. 
1909. 
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- Puttemansia coccicola (Ellis & 
Everh.} H~hn., Sit zungsber. Kaiser! . 
Akad. !Hss. , ~lath. -Naturwiss. Kl., 
Abt. 1, 120:408. 1911. 

Scleroderris gigaspora ~1as see , Kew 
Bull. 1910:3. 1910. 

Fruiting bodies so l i tary to densely gr eear- · 
i ous, superficial on a white, byssoid stroma 
which often compl etely o.bscures the scale 

insect. Ascocarps obovate or globose to subglobose, 300-
650 ~m t all x 300-600 ~m wide , fl attened apica ll y, smooth to 
scurfy, dirty-whi te to l ight - brown , often appeari ng darker 
due to patchy , granular scur f which may be ye llow to brown , 
rarely red; rarel y with thick-walled, hyaline hair s 25-60 x 
10 urn, tips rounded , wall s 1. 5-2.5 um thick ; ostiole delimi­
ted by absence of granules, often depressed when dry, some­
times broad, up to 200 um diam when ascocarp apex worn away; 
ascocarp wall 45- 70 um wide, composed of globose cell s 6- 10 
~m diam forming textura angularis, ce ll walls l-1 .5 urn thick, 
ce l ls of outer layer l arger wi th thicker walls, sometimes 
pigmented . Pseudoparaphyses numerous, reticulate, filiform, 
1-2 um diam. Asci bituni cate, cylindric, 180-290 x 17- 30 
um, ascospores parallel to spirally twisted t oward base. 
Ascospores long-cl avate, 110-190 x 7.5-9 urn, rounded apex 
taper i ng to a narrowly rounded base, vermi form, multiseptate , 
13-21 septa per ascospore, forming cuboida l or subcuboidal 
to rectangular cells toward base, surface faintly verrucose. 

Associated anamorph : Te txacrium coccicolum Hohn., Si tzungs­
ber . Kaiser!. Akad . Wiss ., ~lath . -Naturwiss . Kl. , Abt. l , 120 : 
408. 1911 . 
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Sporodochia l stroma white to cream, tough to cartilaginous, 
pu l vina te, up to 800 um wide and 500 urn ta ll , composed o f hya­
line ce ll s, 5-20 urn diam formi ng textura epider moidea in bas­
al and c entra l region but becomi ng text.ura angul ari s tOl"a rd 
the margi n; conidiophores moni li form, 20-30 x 4-7 urn , dilutr 
ye ll ow, spar se l y branch ed , densel y crowd ed on s urface of 
stroma; conidia ho l obl astic staurospores, hya l ine, 3- armed, 
r a r ely 4-5-ar med; each arm long-fusiform with acut e apex, 
75-215 x 6-7.5 um, rnul tiseptate, 9-25 septa per arm, t he mid­
dl e arm usual l y longest; a rms united at base by a g l obose 
cell , 2.5-5 urn d iam, with truncate ba se where s taurospo r es 
break off f r om conidiophore. The ho l otype spec imen is the 
same as that of Podonectria ooccicola. 

SUBSTRATE: On sca l e insects , known from Aspidiotus ficus , 
A. perniciosus, Chionaspis citri , Lepidosaphes beckii , L. 
gloverii , Leucapsis sp., Mytilaspis citricola , M. gloverii , 
Parlatoria pergandii and P. zizyphi, i nhabiting c i trus trees, 
Citrus aurantii , c . nobilis , C. pomelanus and c . sinensis , 
and other higher plants , Brachyglottis r epanda, Coprosma 
australis and Melicytus ramiflorus. 

Ol STRIBUTfON: Cosmopolitan in tropical and subtropical 
regions . 

ll.LUSTRATlONS: Dingley, Tr ans. & Proc. Roy. Soc. New Zea l and 
81:497 f. 3-5, 1954 ; ~tassee, Kew Bull. 1910 : 1 f . 1-5, 1910; 
Mi yabe & Sawada, .J. Coli. Agric . Tohoku Imp. Univ . 5 : pl. 7 
f. 11- 16, 1913; Petch , Trans. Brit. ~lycol. Soc . 7:pl. 4 f. 9 , 
pl. 5 f . 1-3, 15, 192 1; Pirozynski, Kew Bu ll. 31 :602 f. 3A-
3C, 1976 ; Ro l fs & Fawcett, Fl orida Agric. Exp. Sta. Bul l . 94: 
f. 6- 14, 1908; Ro l fs & Fawcett, Flor ida Agric. Exp. Sta . Bul l . 
11 9:f . 17-25, 1913; Tai fo Nei, Sinens ia 4: 100 t . 28, 1933; 
Zimmerman, Centra l bl. Bakterio l ., 2 Abth. 7:874 f. 2 , 1901. 

HOLOTYPE: UN ITED STATES, Florida, Brooksville, on scale in­
sects on ba rk of l iving or ange trees, Feb. 1886 (NY) rsotypes 
(BP I ) (FH). 

Fig . 3 . A-C. Podonectria cocci cola A. Ascus before ruptur e of 
outer wall. x470. B. Ascus in ~<hich the outer wa ll has r up ­
tured wjth the extension of t he inner wa ll. "Thimbl e" r e­
mains of outer .,.,:a 11 on ascus apex are an artifact of rup ture 
under a cover g l ass. x470. C. Asci in which the outer wa l l 
ha s ruptured with the extension of the inner wa l l and asco­
s pores have been di scha r ged. x4 15 . 0-E. Podonectria larvae­
spora I -c>type (NY) 0 . Asc i among pseudnpa raphy ses. x4 15 . 
E. Ape x o f oi tuni ca rc ascu~. x l lfiO. 
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011-IER SPECnlENS EXA,\IINED: BRAZ IL, Vicosa, Escola , A. S. 
~luller, 6 Oct. 1929 (BPI) (CUP- MG 47); Vicosa, Escola, A. S. 
~luller, 13 Oct. 1929 (BPI) (CUP-MG 53); Cantareir a, E. de 
S~o Paulo, E. Ract. , 27 May 1933, 914 (BPI). CEYLON, Gl en­
ugie , T. Petch, March, 1919 (FH). J~li\ICA , i ntercepted at 
Phil adelphia, Pennsyl vania, C. G. Albrecht, 26 Dec. 1929 , 
Philadelphia 10235 (BPI). NEW ZEALAND, Auckland , Puketi , 
J. ~1. Dingl ey , 20 J une 1963 (POD 23001) ; Auck l and, Turangi , 
J. ~1. Dingley, Oct. 1949 (POD 10947) (DAml 46901) ; Auck l and, 
Waitaker e Ranges , Fairy Falls Track, J . ~1 . Dingl ey, 1963 (POD 
21807) . PERU, Tingo ~laria, Janier Diegues, 26 June 1945 
(BPI ) . PUERTO RICO , Espinoza, J. A. Stevenson, 25 Jan . 1917 
(BPI ); F. J. Seaver & C. E. Chardon 1064, 24 J an.-4 Apr . 1923 
(NY). REPUBLIC OF SOUTH AFRICA, Nat a l (Zululand), Es howe , 
T. Parkins, J une 1912 (PRE 2438). TRI NIDAD , J. Ror er (FH 
Thaxter 1057). UNITED STATES, Florida, Brook sville, Dr . 
~lartin, 15 ~larch 1880 (FH) l a bell ed Nectria coccicol a authen­
t i c. This may be a para type specimen on which the date has 
been miscopied, the 6 being mist aken for a 0, or the specimen 
may have been collected earlier but identified aft er El lis 
and Everhart described the species; Flor i da, City Point, J. 
Bente l, Apr . 1904, ex USDA-BPI 1554 (B) (CUP 13632) (FH) 
(IARI) (~lA) (NY) ; Florida , Gainesville, Bayer (FH Thaxter 
5167); Florida , Lake Helen , 16 Feb. 1909 (HBG); Florida, 
~lelbourne, J. Young, 28 June 1937 (NY); Flor ida, Monteverde , 
J. Frankli n, ~tar . 1890 (NY); Florida, Orl ando, H. S . Fawcet t , 
12 Sept. 1908 (FH Thaxt er 5340); Florida , Umatilla, C. L. 
Hopkins, 23 April 1891 (BPI ) ; Florida, ex Herb . Ell is (FH 
Thaxter 401) (This may be anoth er isotype) ; Louisi ana, Pl aque­
mines Co . , Al liance, 0. W. Barrett, 7 ~lay 1907 (BPI); ~1isS1s­

sippi, Ocean Springs, L. E. Miles 70 7, 12 June 1921 (BPI) . 
VE NEZUE LA, Caracas, A. S. ~1ull er , I S Dec. 1937 (BPI) (CUP-
VZ 2092). 

The type specimen of Scleroderris gigaspora could not be lo­
ca t ed but the description and i llus tra t ions suggest that 
Petch ( 192 1) was correct in p l aci ng this species in synonymy 
with Podonec tria coccicol a. 

Two specimens from New Zealand (POD 1094 7 & 21807) have asco­
carps with purplish-red i nstead of the usua l light- to dark­
brown gr anules. I n both specimens the species Nectria flammea 
with red-orange pigments i n the ascocarp wall occurs on the 
s ame sca l e insect s. The pigmen t s in the fruiting bodies o f 
both species turn purp l e in 2% KOH. The wall pigments of 
Nectria flarrmea have apparent l y become i ncorporated as granul es 
i nto the outer l ayer of the ascocarps of Podonectria coccicol a 
wh ere they they appear purpli s h-red instead of red-oran ge . 
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2. Podonectria larvaespora (Cooke & Massee) Rossman, Myco­
logia 69:379. 1977. (Figs . 30-E, 4A) 

- Lasiosph.:"leria l arvaespora Cooke & Massee, Grevill ea 
19:83 . 1891. 
Ophionectria larvaespora (Cooke & ~lassee) 1-iansf., 
Proc. !.inn. Soc. New South \~ales 81:31. 1956. 

Fruiting bodies solitary, partially immersed in a byssoid 
s troma; hyphae of stroma 3-5 urn diam, encrusted with bright­
yellow granules, wall s 1 urn thick. Ascocarps globose to ob­
pyriform, 600-750 urn tall x 375-650 urn wide, light yellow­
orange appearing bright-yellow due to loose covering of hy­
phae encrus ted with bright- yellow granules, outer hypha! lay­
er up to 50 urn thick; ostio le pr esent; ascocarp wall 30··40 
urn wide composed of globose cells 5-10 urn diam forming t ex­
tura angularis, cell walls 1- 1.5 urn thick becoming thicker 
in outer cell layer. Pseudoparaphyses numerous, reticulate, 
filiform, I urn diam . Asci bitunicate, cylindric, 240-295 x 
25-32 urn, ascospores parallel to spirally twisted toward base. 
Ascospores long-clavate, 135-190 x 7.5-10 urn, rounded apex 
tapering to a narrowly rounded base, vermiform, multiseptate, 
13-23 septa per ascospore forming cuboidal, subcuboidal to 
rectangular cells toward base. 

SUBSTRATE: On scale insects inhabiting unidentified tree. 

DISTR!BUTION: Known only from Australia. 

I l.l.USTRATIONS: Berlese, Icon. Fung. l:t. 119 f . 1, 1894; 
Cooke, Handb . Austral. Fungi pl. 24 f. 220, 1892. 

1-!0l.OTYPE: AUSTRAl.IA, Victoria, Mt. Macedon, Martin 566 (K) 
Isotype (NY). 

OTiiER SPECIMEN EXA.\HNED: AUSTRALIA, ~1elbourne, ex Herb. 
~las see (NY). 

Podonectria larvaespora differs from other species in the 
pre sence of bright-yellow hyphae forming a byssoid s t roma 
wh i ch a lso covers t he ascocarps and the lack of an associated 
Te tracrium anamor ph. The ascospore size and shape are simi­
lar to that of P. coccicola. 

3. Podonectria novae-zealandica Dingley, Trans . & Proc. Roy. 
Soc. New Zealand 81:496. 1954. (Figs. lB & 4B) 

Fruiting bodies solitary to aggregated in small groups, super­
ficial on a pseudoparenchymatous stroma subtending the asco­
carp and surrounded by a scant, white, byssoid stroma. Asco­
carps broadly obpyriform or globose to subglobose, 450-600 urn 
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tall x 500-560 ~m wide , cream to light- ye llow, with hairs; 
hairs hyaline, s traight to s l ightl y flexuous with rounded 
t ips, 35- 100 x 6-8.5 ~m. sparsely septate , walls 2- 2.5 ~m 
th ick; ostiol e 40-50 ~m di am; ascocarp wall 35-60 ~m th ick 
composed of unp igmented , globose cells 7-12 urn diam forming 
textura angu laris , cell wa ll s 1- 2 ~m thi ck, becomin~ 5 um 
thick, s light l y yellow in outermost layer . Pseudoparaphyses 
numerous, r et iculate, fi l iform, 0 . 5-1 urn thi ck. Asci bi tuni ­
cate, long-c l avate to cylindri c , 225-275 x 20- 24 ~m; asco­
spores long-c lavat e , 110- 150 x 7.5- 10 urn, ap i ca ll y rounded , 
taper ing to narrowl y r ounded ba se. often s li ghtl y >i gmoid t o 
vermiform, mult iseptate, 13-21 septa per ascospore forming 
cuboida l to subcuboidal cells. 

SUBSTRATE: On sca l e i nsect s , Le ucapsis sp., inhabiti ng 
01 ear ia rani. 

DISTRIBUTION: New Zealand. Known on ly from t ype l ocality. 

ILLUSTRATIONS : Dingley, Trans. & Proc . Roy. Soc. New Zea ­
land 81:497 f. 2a-b, 1954. 

HOLOTYP E: NEW ZEA LAND, Auck l and , Hunua Range, on Leucapsis 
sp . on Olearia .rani , J. ~1. Dingley, Oct. 1946 (POD 10942) . 

The light-yellow ascocarps and l ack of a ·ce tracrium assoc i ate 
suggest a r e lationship with Podonectria tenuispora f rom 
which P. novae- zealandica is distinguished by the wider 
ascospores and straight setae coveri ng the a~cocarps. 

4. Podonec t .ria echinata Petch, Tran s . Br it. ~1ycol. Soc. 7: 
151. 1921. (Fig. 4C) 

Fruiting bodies scat tered to aggregated in small groups, 
superficia l on a scant, white, byssoid stroma . Ascocarps 
globose, 300-425' ~m tall x 275-420 ~m wide, light-yellow to 
yell ow, cover ed with deltoid fascic l es of hyaline hai r s or 
sol itary hairs; fascic l es 70- 100 ~m at base by 11 0- 180 ~m 
long; hairs strai gh t to flexuous, tips · ounded, sparse l y 
septat e, 2.5 ~m wide; ostiole 20- 40 urn, conspicuous for lack 
of hairs; ascocarp wa ll 20-35 ~m wide, composed of globose to 
to subglobose cells, s l ightl y flat tened par all el to wall, 
4- 10 ~m diam, forming textura angul aris, cel l wa ll s 1.5- 2 um 
thick, thicker and s l ightly pigmented t oward outside of asco­
carp. Pseudoparaphyses numerous , reticulate, filform, I ~m 
diam. Asci bitunicate, long-c l avate to br oadly cylindric, 
135- 175 x 20-25 ~m. ascospores s l ightly spir all y twisted in 
asci . Ascospores l ong-c l avate, 100-125 x 5-8 ~m. apically 
rounded , tapering to a narrowl y rounded base, vermiform , 
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Fig. 4. A. Podonectria larvaespora ascus and ascospore 
Holotype (K). B. P. novae-zealandica ascus and ascospore 
Holotype (PDD 10942). C. P. echinata ascus and ascospore 
Holotype (K). D. Tetracrium echinatum conidium Holotype (K). 
All xSOO. 
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mulitseptate, 9- 15 septa per ascospore forming cuboidal to 
subcuboidal cells. 

Associated anamorph: Tetracrium echinatum Petch, Trans. Brit. 
Mycol. Soc. 7:162. 1921. (Fig. 40) 

Sporodochium pulvinate, 550-600 ~m tall x 300-400 urn wide, 
orange to chestnut-brown; conidiophores moniliform, 20-30 x 
4-7 "m, sparsely branching toward apex; conidia hyaline holo­
blastic staurospores composed of 3-4 arms; each arm l ong­
fusiform with acut e apex, 100-180 x 6-8 ~m, multiseptate, 9-
21 septa per arm; arms united at base by globose cell, 4-5 ~m 
diam with truncate base where conidia break off conidiophore. 
Holotype specimen is the same as t hat of Podonectria echinata. 

SUBSTRATE: On scale insect s, Lepidosaphes sp., inhabiting 
Citrus nobilis. 

DISTRIBUTION: Cey lon . Known only from type locality. 

ILLUSTRATIONS : Petch, Trans . Brit. Mycol. Soc. 7:pl. 
1921. 

f. 7. 

HOLOTYP E: CEYLON, Peradcniya, on Lepidosaphes sp. on pumelo, 
Citrus nobilis, Petch, Oct. 1919 (K). 

This species is simi lar to Podonectria aurantii in centrum 
characters, ascocarp structure and associated anamorph. P. 
echinata is differentiated by the fascicles of hairs, al­
though they are occasionally solitary, resembling those of 
P. aurantii, and longer, narrower ascospores. 

5. Podonectria aurantii (Hohn .) Petch, Trans. Brit. ~1ycol. 

Soc. 7: 149. 1921. (Figs . SA- B) 
Puttemansia aurantii HOhn., Sitzungsber . Kaiser! . 
Akad. Wiss., ~1ath.-Naturwiss. Kl., Abt . 1, 120:408. 
1911 (ut Puttemansia aurantii (P. Henn .) Hohn. ). 

[: Ophionectria aurantii (Hohn .) Petch, Trans. Brit. 
~1ycol. Soc. 7:151. 1921 lapsus calami.] 

Ophionectria tetraspora Miyabe & Sawada, J. Coli. Agric. 
Tohoku Imp. Un iv. 5:85. 1913. 

Fruiting bodies solitary to aggregated i n small groups, super­
ficial on a thick, white, byssoid stroma closely surround i ng 
the ascocarps . Ascocarps globose to subglobose, 300-500 urn 
tall x 250-550 ~m wide, light-yellow to brown , covered with 
flexuous hypha! hairs obscuring the outer wall; hairs hya -
line, 40-150 x 3-6 ~m. t ips rounded, walls 1 urn thick , sparse­
ly septate; ost i ole 20-40 ~m diam; ascocarp wall 35-50 ~m thick 
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Fig. 5. A- B. Podonectria aurantii Holotype (B). A. Ascus and 
ascospores. B. Section of ascocarp wall with hairs. C. Tetra­
crium aurantii conidium Holotype (B). D-E. Podonectria tenui­
spora Holotype (K). D. Ascocarps on scale insect. E. Ascus 
and ascospore . All x500 except D which is x50 . 
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composed of globose cells 5-7.5 vm diam forming textura angu­
laris, cell walls 1-1.5 vm thick, outer layer of ascocarp 
cells pigmented below hyphal covering. Pseudoparaphyses nu ­
merous, reticulate, filiform, 0.5-1.5 ~m diam. Asci bituni­
cate, long-clavate to cylindric, 150-200 x 17-20 vm; asco­
spores parallel in asci. Ascospores long- clavate, 55-85 x 
7.5-12 vm, apica lly rounded, tapering to narrowly rounded 
base, multiseptate, 9-13 septa per ascospore forming cuboidal 
to subcuboidal cells. 

Associated anamorph: Tetracrium aurantii P. Henn., Hedwigia 
41: 116. 1902. (Fig. 5C) 

Sporodochia pulvinate to subglobose, 310-375 ~m tall x 400-
625 ~m wide, ye l low to yel low-orange; internal l y composed of 
small, thin-wall ed hyphae, 1-1.5 ~m diam, forming loose tex­
tura i ntricata, outer layer 20-40 ~m thick composed of tex­
tura angu laris, cells pigmented, 4-10 vm diam, cell walls 
1-1.5 ~m thick; conidiophores densely aggregated on sporo­
dochial surface developing from pigmented layer of textura 
angularis, moniliform, 40-60 x 4-7 .5 ~m. yel low, sparsely 
branched toward apex, cell walls s l ight l y thickened; conidia 
hyaline holoblastic staurospores, mostly 4-armed , rarely 
2-7-armed; each arm long-fusiform with acute apex, 125-180 
x 6-9 ~m. multiseptate, 9-21 septa per arm; arms united at 
base by globose cells 5-7.5 ~m diam with truncate base where 
conid ia break off from conidiophore , rarely with a second 
ce ll below basal cell. Holotype specimen is the same as 
that of Podonectria aurantii. 

SUBSTRATE: On sca le insects includ ing Parlatoria zizyphi 
inhabiting Citrus aurantium and c. nobilis . 

DISTRIBUTION : Brazi l and Taiwan. 

ILLUSTRATIONS: Miyabe & Sawada, J. Coli. Agric. Tohoku Imp. 
Univ. 5:pl. 7 f . 17-22, 1913; Petch, Trans. Brit. ~1ycol. Soc. 
7 :pl . 4 f. 10 & 14, 1921. 

HOLOTYPE: BRAZIL, Sap Paulo, Horto Botanico , on insect larvae 
covering the twigs and branches of Citrus aurantium L., A. 
Puttemans 282, 26 June 1901 (B as Tetracrium aurantii). In 
addition, there are four s l ides and a fragmentary isotype 
specimen in the HOhnel col l ection at FH as an unpublished 
new combination in Scoleconectria. 

OTHER SPEC!~1EN E)(A,\l! NED: TAIWAN, Tenna iho, Taihoku, on 
Parlatoria zizyphi (Lucas) Sign. i nfesting Citrus nobilis 
Lour., Y. Fujikuro, 11 ~1ar. 1911 (SAP) HOLOTYPE of Ophio­
nectria tetraspora. 
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The type specimen of Podonectria aurantii was described as 
an imperfect fungus for which Henni ngs er ect ed the genus 
Tetracrium. In examining Hennings 1 s specimen, HOhne l discov­
er ed and described the perfect species Puttemansi a aurantii . 
Wh en Petch (1921) erected Podonectria, he trans ferred this 
species to his genus. 

Petch (1921) considered Ophionectria tetraspora synonymous 
wi th Podonectria aurantii. ~liyabe & Sawada (1913) recognhed 
the r elat ionship of their species to Ophionectria coccicola 
(:P. coccicola). 

Podoneccria aurantii is simi l ar to P. coccicola, P. echinata 
and P. tenuispora in centrum characters and ascocarp wall 
structure . I t is differentiated by the d en ~e layer of hyphae 
covering the ascocarp which Petch suggests is occasionally 
united into fascicl es as in P. echinata and the ascospores 
which are shorter and wider than any other known Podonectria 
species. 

6. Podonectria tenuispora Dennis, Kew Bull. 1957:404. 1958 . 
(Figs. 50-E) 

Fruit i ng bodies solitary to aggregat ed in sma ll groups, super­
ficial with scant , white, byssoid stroma. Ascocarps gl obose 
to subglobose, 300-350 ~m tall x 250-400 ~m wide, translucent 
ye ll ow to ochraceous yellow , densely covered with hya l ine , 
fl exuous hairs obscuring the outer wa ll; hairs 50-100 x 3-4 
~m. spar se l y septate, ce ll wa ll s 1-1 .5 ~m th ick becoming 
thinner at apex, tips bluntly rounded to slightly i nf l ated ; 
ost iole 75-100 ~m wide; ascocar p wall composed of globose, 
unpigmented cells 3-5 ~m diam forming t extura angularis, cell 
walls 1-1.5 ~m thick. Pseudoparaphyses scant to numerous, 
r et iculat e, filiform, 0 . 5- 1.5 ~m diam . Asci bitunicate, 
cylindric, 150-1 90 x 12-15 ~m. ascospores paral l e l i n young 
asci, becoming spirally twisted toward base at maturity. 
Ascospores long-cylindric, 125- 150 or more x 3-7 ~m. curved 
to ver miform, multiseptate , 15- 17 or more septa per ascospore 
forming rectangular cells. 

SUBSTRATE: On scal e insects, Lepi dosaphes ulmi , inhabit i ng 
Calluna vul garis. 

DISTRIBUTION: Scotland . Known onl y from t ype loca l ity. 

ILLUSTRATIONS: Dennis, Kew Bull. 1957:403 f. 4, 1958; Dennis , 
British Cup Fungi and Their Allies f . 190, 1960; Denni s, 
Br itish Ascomycetes f. 190, 1968. 



178 

HOLOTYPE : SCOTLAND, Nest Inverness-shire, Camas ·na Togalach, 
Loch MoraT, on scale insects, Lepidosaphes ulnU on Calluna 
vulgaris, R. W. G. Dennis, 13 Jul y 1957 (K). 

Th is species is the on l y temperate representative of Podo­
nectria . Few mature ascospor es were found so that the mea­
surements ma y not be entir ely representative of the species. 

7 . Podonectria coccorum (Petch) Rossman, Myco l ogia 69:379. 
1977 . (Fig. 6A) 

Ophionectria coccorum Petch, Trans. Brit. Myco l . 
Soc. 12:49. 1927. 

Fruiting bodies solitary to aggr egated, superficial on a 
dark, byssoid stroma which obscures t he sca l e insect. Asco­
carps globose to br oad l y ovoid, 180- 300 um diam, brown to 
dark- brown, scurfy due to shedding of dark, outer wall cells, 
sometimes with f l exuous, th ick-wal l ed hairs around ostiole; 
hairs 17- 25 x 5 um, rarely int ermixed with straight hairs, 
100- 125 x 9 um; ascocarp wall 25-45 um thick composed of 
globose to rectangular cells 3-8 urn diam with wal l s 1-1 .5 urn 
thick, forming textura angularis, becoming t extura globulosa 
in pigmented outer layer . Pseudoparaphyses numerous, reticu­
late, filiform, 0.5- 1 um thick. Asci bitunicate, cyl i ndric , 
85-1 10 x 7 . 5-9 urn; ascospores parallel to slightly twisted. 
Ascospores cylindric, 55-95 x 1.5-3 um, str aight to s l ightly 
sigmoid , multiseptat e, 5-9· septa per ascospore forming rec­
t angul ar cel ls, hyaline, becoming dilute brown at maturity. 

SUBSTRATE: On scale insect s, Fiorinia j uniperi , inhabiting 
J uniperus bermudiana. 

DISTRIBUTION: Ceylon. 

ILLUSTRATION: Petch, Trans. Brit. Mycol. Soc . 12:p1. 8 f. 6-
10 , 1927. 

HO LOTYPE: CEYLON, Peradeniya, Royal Botanic Gardens, on 
Fiorinia juniperi Green on Juniperus bermudiana, E. E. Gr een, 
Petch 3172, 1910 (K). 

OTHER SPECIMEN E~IINED: CEYLON, Peradeniya, Petch, 1 Nov . 
1923 (FH). 

Podonectria coccorum is an unusual member of the genus. The 
dark ascocarps, small asci and smal l, narrow ascospores which 
become dilute bro"~ ar e not typical of Podonectria species 
but do suggest a relationship with P. gahnia, the other anom­
alous mumber of thi s genus . 
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Fig. 6. A. Podonectria coccorum ascus 
& ascospores (FH). B. Conidia of 
Tetranacrium associated with Podo­
nectria gahnia (POD 10943 & 10944) . 
C. Podonectria gahnia ascus & asco­
spores (POD 10943 & 10944) . 
All X 500. 
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c 

When Petch (1927) described this species, he mentioned two 
associated imperfect species: Peziotrichum lachnella (Sacc.) 
Lind. and Volutella epicoccum Petch. Because these species 
have no apparent relationship to the other imperfect fungi 
associated with Podonectria species, t he relationship be- ­
tween Podonectria coccorum and these associated fungi remains 
tenuous. Peziotrichum lachnellum is known to occur on living 
leaves, not necessarily associated with scale insects . Unre­
iated fungal species are occasionall y found on the same sca l e 
insect. 

8. Podonectria gahnia Dingley, Trans. & Proc. Roy. Soc. New 
Zealand 81:498. 1954. (Fig. 6C) 

Fruiting bodies gregarious, each immersed in a well-developed 
outer s troma; stroma dark-brown, 40-80 ~m thick composed of 
globose cells 3-12 ~m diam with rwa lls 2-5 ~m thick, forming 
textura angularis, enclosing a layer, up to 50 ~m th ick, of 
large, reddish-brown, water-soluble granules. Ascocarps 
globose to subglobose, 270-390 ~m tall x 190-310 ~m wide, 
brown to dark- brown, surrounded by outer stroma; ostiole 
sunken, 20-40 ~m diam; ascocarp wall 20-35 ~m thick, composed 
of elongated cells with thin to s lightly thickened walls 0.5-
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1.5 ~m thick forming textura prismatica, becoming globose and 
pigmented toward outside. Pseudoparaphyses numerous, reticu­
late, filiform, l-1. 5 vm diam. Asci bitunicate, long-cla­
vate to cylindric, 135-190 x 12-18 vm; ascospores parallel 
in asci. Ascospores long-clavate to cylindric, 90-130 x 3 .5-
6 ~m. tapering to rounded ends, slightly curved to vermiform, 
multiseptate, 9-11 septa per ascospore forming rectangular 
cells. 

Associated anamorph: Tetranacrium sp. (Fig. 6B) 

Pycni dia appearing s i milar to ascocarps of Podonectria gahnia 
but more irregular in shape, somewhat involuted and eventual­
ly open; immersed in dark-brown, outer stroma with ascocarps; 
conidiophores moniliform forming dense layer lining the base 
and sides of pycnidium; conidia hyaline holoblastic stauro­
spores, 3-4 armed; each arm clavate, widest toward point of 
attachment, 20-40 x 5-6 vm, l-3 septa per arm; arms united 
at base by a globose cell 3-4 vm diam, truncate where conidia 
break off from conidiophore. 

SUBSTRATE: On scale insects including diaspid, mostly uni­
dentified insects, inhabiting Gahnia setitolia, G. xantho­
carpa and Podocarpus ferrugineus. 

DISTRIBUTION: New Zealand. 

ILLUSTRATIONS : Dingley, Trans. 
81:497 f. la-b, 1954 . 

Proc. Roy. Soc. New Zealand 

HOLOTYPE: NEN ZEALAND, Auckland, Naitakere Ranges, Simla Rd., 
1000 ft., on diaspid scale on Gahnia setitolia, J. ~1. Ding­
ey, 19 Oct . 1947 (PDD 19045). 

OTHER SPECV1ENS EXAHINED: NEW ZEALAND, Auckland, Omahuts Fo­
r est, Sanctuary Reserve, J. ~1. Dingley, 19 June 1963 (PDD 
23868); Auckl and, Waitakere Ranges, Sharp's Bush, J. ~1. Ding­
ley, 13 Oct. 1965 (PDD 2~775); Auckland, Waitakere Ranges, J. 
~1. Dingley, Nov. 1948 (PDD 10943); Auckland, Swanson, J. M. 
Dingley, Nov . 1945 (PDD 10944); Wellington, Kaitohe, A. H. 
Healy, April 1953 (PDD 12753). 

Th e peculiar outer stroma surrounding the ascocarps distin­
guishes Podonectria gahnia, related to P. coccorum in having 
brown ascocarps and small, narrow ascospor es. Despite the 
formation of pycnidia, the shape and development of the 
conidia of the associated Tetranacrium suggest a relationship 
to Tetracrium, the anamorph associated with several Podonec­
tria species. Tetranacrium was descrbed with one species, 
T. gramineum, immersed in dead leaves of Saccharum officina~um 



181 

and Sorghum vulgarum (Hudson & Sutton, 1964). The pecul iar 
imperfect fungus associated with Podonectria gahnia belongs 
in Te tranacrium. 

Excluded species 

Podonectria bambusicola (Rehm) Pirozynski , Kew Bull. 31:603. 
1976. 

Trichonectria bambusicola Rehm, a later synonym of Ophio­
nectria erinacea Rehm (Rossman, 1977), was transferred to 
Podonectria on the basis of the bitunicate asci , multisep­
tate ascospores and Tetracrium associated anamorph . It 
occurs on living leaves of bamboo rather than scale i nsects 
and remains a loculoascomycete of uncertain disposition. 
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ADDENDUM 

While this paper was i n press, two additional species re­
cently placed in Podonectria came to the attention of the 
author. Their type specimens will be examined and evaluated 
in a later publication. 

Kobayasi, Y. & D. Shimizu. 1977. Two new species of Podo­
nectria (C1avicipitaceae). Bull. Natl. Sci. ~rus . , Ser. 
8 (Bot.) 3:93-97. 
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NOTICE 

RESULTS OF THE POLL TAKEN OF ~IYCOTAXON SUBSCRIBERS 

Along with the subscription renewal notice for volume 6, the Co-Editors 
of MYCOTAXON included a small questionnaire designed to determine the 
sentiments of subscribers concerning editorial policies, in particular 
those policies relating to long ar ticl es. 

In establishing the journal, the Co-Editor s were (i) anxious to avoid lra­
posing page charges on authors (or t heir institutions), and were (ii) 
willing to accept ar ticles of any length. In the first six volumes, the 
articles have ranged from one page to 277 pages in length ~ averaging a­
bout lS pages per article. 

The Co-Editors began to worry what might happen if we were flooded with 
severa 1 book-leng·th Nnuscripts. No volume, even in the expanded "at 
1 east 512 pages" size now in force, has ever run more than 3 quarterly 
issues , and three volumes were completed in two issues. A series of 
book-lcngt.h manuscripts might find us producing more than two volumes in 
a year, which at the current subscription rates ($ 12 or $14 per volume 
for persona 1 subscriptions) might prove a burden to our subscribers be­
yond their financial resources. 

We suggested one possible solution in our questionnaire: imposition of an 
excess page charge beyond a "free" allowance for long articles (or for 
articles by the same author with pages beyond such a "free" allowance in 
one year). These excess pages .,.·auld allow expanding the size of the 
journa l beyond the "Bt least 512 pages" budgeted, without any additional 
cost to subscribers for the extrn pages in such a volume. 

We have had many,7 many cements and thoughful suggestions from our sub­
scribers. All these hnve been weighed in our thinking. We are pl eased 
to r eport that a substnntially large number of subscribers do not wi sh to 
change the present policy. We will, t herefor e, continue as we have done 
in the pa st . There has been no flood of book-length papers submitted. 
Those that have been are of high qua l i ty , even though of course not of 
universal interest. Were such monographs published instead as separate 
books, or in a separate monograph series with fewer subscribers, the cost 
per monograph would increase drastically. 

One editorial change seen.s appropr iate: we shall ask authors planning on 
long papers, in excess of 50 pages, to provide us sample pages of their 
manuscripts before pr oceeding to final typing, so that we may offer ad­
vice on ways to save space in publishing the material . 

The Co-Editors wish to express their deep appreciation for the time and 
effort taken by those subscribers who answered our query, and particularly 
for the valuab l e co~nts so many of them provided. On the basis of these 
we are convinced that we are accomplishing what we set out to do. We 
want to assure subscribers that we are open at any ti11e for suggestions 
on improving t he journal to make it more responsive to our readers• needs 
and desir es. 
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NOTICE 

VII CONGRESS OF THE I NTERNATIONAL SOCIETY 
FOR HUMAN AND ANIMAL ~~COLOGY 

This Congress will be held in Jerusalem, Israe l from 
March 11-16, 1979. 

A preliminary scientific program of 10 symposia and 
plenary sessions, 6 round tables, and 2 workshops is avail­
able from the organizing committee. 

Deadline for the submission of papers is August 31, 
1978, and papers may be presented in English (preferably), 
French, or German. 

Guidelines for the submission of abstracts, abstract 
forms, registration forms, and much fuller information may 
be obtained by writing 

The Secretariat 
VII Congress of the IS~~ 

P.O . B. 16271 
Tel Aviv, Israel 
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