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LEOTI ACEAE II , A PRELI MINARY SURVEY OF THE NEOTROP ICAL 

SPECI ES REFERRED TO HELOT IUM AND HYMENOSCYPHUS 

KENT P , DUMONT 

The New York Botanicnl Garden, Bromc, New York 10458 ~ 

SUHHARY 

The seventy- two species r e f er red to HllZ.Oti1411 or Hymer.oscy­
phuD and reported fr0111 the nco t ropics a r e re-examined and 
the ir cu rrent taxonomic sta t us evaluated. A taxonomic key is 
provided for all accepted species, and membe r s of tho Sclero­
tiniaceae and Hyl"!er.oecyphua are ful ly described and i I lustra· 
ted; suggestions arc • ade as to where the reaaindcr of the 
species cou ld be p laced . The seventy- two species are distr ib­
uted as follows: 17, no t ypes or voucher spec:lacns t o conf i rm 
r eport s ; Sc l erotinlaceae - 24, distributed in the genera Mofll ­
Zel'Odiecu.s S, Lambo:rtoll.a 8 , l.anai.a 7 , Poc~.clwn 4; Lcotiaccac-
26 , "' ith Hymtm.oscyphus IS, Bieporoel.lc. 6, Chlcroncodia 2 , 
Chlo:rociboM.c. I, Encoali.a I. Phaechel.otiUI'I I ; Or bi 1 iaccae -
Orbilic. with 2; Opercu l ate Oiscomycetes 2; I lichen. Soveral 
new combinations are ~~~ade in both the Leotiaccac and Sclero­
t iniaceae, while several are placed into taxonomic synonymy. 

For almost a decade and a half, I have been conducting ex ­
ten sive fie l d exploration s in the nco t ropics. Although ou r · 
group has co ll ec t ed ma ny g roup s of funRi comp rehen s ively, ..,.e 
have concentr ated on I nopercu l a te and Ope r cu late Discomycetcs 
fo und on a variety of substra ta. 'n'e have ga thered seve r al 
hu ndred co ll ec ti ons of these small fungi, and ou r r ecent em­
pha s i s has been attemp t i ng to ident i fy the more common members 
of the J..eotiaceae and Sc l e rotiniaceae . Un til fairly recently, 
the mos t updated work on the fungi from t h i s region has been 
by R. W. G. Dennis, t.•ho has pub li shed several scatte r ed papers 
on these Discomyce t es. 

The chore of nam)ng cu rrent collect i ons is particularly 
difficult , s ince no real comprehensive treatment exists (or 
most g r oups of fungi from tropica l r eg ion s . Dcnn is' s ( 1970) 
wo r k on the fu ngu s f lora of Venezuela is an important trent ­
ment, but its scope i s l imited . Neverthe l ess, hi s t.•ork is 
sti ll the best place t o beg in ..,•hen attempting to identify man)' 
tropical species. Our ~o.•ork is further comp licat ed because the 
necessar y generic monog r~ph s are l acking, and even in temper­
ate g r oups generi c and species concepts a r e stil l vague and 
confus in g. Id en tification of tropical collections of the 

< 
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HolotiuM- Hymsnoscyp hus complex is :an excellen t examp l e where 
identification i s d iffi c ult; the naming of members of the 
Sclerotiniaceae in the ncotropics in many cases i s a l most im­
po ss ible si nce man)• spccics · wcre described in other genera, 
and the names arc hidden in genera s uch as Hol.otium . 

Although Denni s (1964) pro\•idcd nn impor tant contr ibution 
to under s tand ing Hymfmoscyphuo. many species "''e r e p laced into 
the genus when no t ype co l lections ex i sted; and a s is poi nted 
out here, s pecies we r e placed in the genus when in r eality 
they arc members of the Sclcrotiniaceac. Recently, we hav e 
begun to report the finding s of some of our field work and 
have been attempti ng to update synonymies and g ive descrip ­
tion s and illustrations of many of the more common neotropical 
s pecies (Carpenter & Dumont , 1978; Carpenter, 1981; Dumont & 
Ca rpenter, 1981; Dumont, 1981 ; and Haines, 1980). 

The purpose of this pape r i s to pre sent the findings o f a 
pre l iminary survey of the SJ>Cc ie s of Holoti um -Hymenoaoyphu.s 
repo rted from t he neotropics . This study i s by no means com· 
p l e te; it i s hoped that with the aid of the taxonomic key, the 
description s and illustrat i on s of members of 1/sloti.um- Hymono ­
aoyp hus and of t he Sc l erotiniaccac at l east some of the more 
common s pecies f r om the ncotropics can no"' be identif i ed and 
named correctly. It i s furthe r hoped that a better under· 
standing of the genu s Hymonoaoyphuu in the neot r opics wil l 
beg in to emerge as s ubs equent workers use this tr eatment and 
contribute further information to it. 

The methods a nd terminology used here arc the s ame as those 
reported by Dumont (19 71). For those s pecies '"''h ich do not be­
l ong in Helot.iu.m - HymB noscyphu.o or Sc leroti n iaceae, no attempt 
has been made to rede scr ibe them. Ra ther s uggestions are made 
as to where t he species may be be tter p l aced. No attempt i s 
made to present full nomenclatu r al o r taxonomic synonymies for 
any spec ies. Howeve r , with those species refe r red to Hymono­
scyphua or Sclerotiniaccae, the ba s ion ym \rdll be cited. Those 
wi s hing further in fo r ma tion a r e encouraged to refe r to the 
lite r ature cited for e:~ch s pecies. 

The follo,dng ke y includes the species cons i dered. The 
names given arc those "''hich t accept fo r each taxon, and the 
names unde r that name in parent he ses a.r e t hose unde r "'"hi.ch 
that taxon "''BS actuall y publi s hed o r r eported. Sjnce spcc i nl 
emphasis in my recent s tud ie s have been in the Sclerotiniaccac 
and Hymonosayphua (Leotiaceae), s evera l of the species are 
keyed ou t only to genus , e .g., Or bil.ia spp . 

Key t o spec1os r eported as 
HeZ.otium o r 111Jmenoocyphus fr om 

the neotroplcs 

l. Asci lnopcrcu latc .. ... . . . .. .. ..................... . .... . ............ 2. 
2. Apo thecia subscss ilc t o sess il e , waxy ; r eceptac le t hin, composed 

of large, th i n-wa ll ed, globose ce l l s; the pa raphyses knobbed; asci 
Sllltl l l; oscosporcs ti ny . . ... ..... . .... . .. . .... . .. .. . .. . 01'/ri.lia spp . 

(Sec I!BlotiW'I bll#l'~Bnaviottao , 11. dissfi:minatum) 
2 . Without the above c011b ination of c ha r acter s ...... ..... ...... .. . . 3 . 

3 . Substrata ! s troma prcsent ... ... . .. ... . ..... (Sclcrotini:tccac)4 . 
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4. Ectnl exci pu l um composed of g lobose t o angu lar ce ll s .......... , 
.. . ..•. .. .. . . ....... .. ... . . . .. . ....... . . . .. . ... ... . (MOBllBrodiscus)S. 
S. Apothecia in 2\ KOII r eleasing a reddish purple dye; nscospor es S-7 

xi.S-2.51JIII.. ... . . . .. . . . . .............. . M. fuscobrwtrtBUB 
5 . Apothecin not emitting a reddis h pu r p l e dye in 2\ KOII ..... ...... 6 . 

6 . Paraphyses with in t ernal 1 igh t bro~o-n to dark brown pigr~~ent ; 

nscospores 6-8(-IO)x2-3.5(-4)um ....... . ... ...... . . M. eonocaropi 
6 . Paraphyses wit hout internal bro~o1l pigment; ascospores (4-)5 - 7 

(-9)x l .5-2.Sur~~ . .. . ...... . ..... .. .... ... . ............. M. lentus 
(Sec Helotitun cscropiaa , H. p11tebopho:rum , H. ul6a11W1!) 

4. Ecta l exdpu l um composed of hyphae ( textur:a prismat icn to por recta) 
imbedded i n a gel or not.,,,,.,,, .. ,,,, ... . . . ...... . . . . . .. . .. . .. .... 7 . 
7 . Ascospor cs l ess than 20um l ong . .. .. .. .. .. ........... ... ..... .... 8. 

8. Pnraph)'SCS pig111cnted ; o.scospo rcs pigmented, (6-)7-8(-IO)x 
(2. 5-) 3-3.5 ( - 4) um ............ . ...... . La.mbortsll.a spadioGO-atra 

(Also see HBl<Jtium c:hromo- flavum) 
8. Paraphyses without pi gment.,............... . ... . . .. 9. 

9. Oute r surface of upothecium clothed wi t h t ightly interwo­
ven, narrow hairs forming a mat with tho details of the 
individual hai r s d i fficult to observe; ascospor es lightly 
pigmented, (9 - ) IO-ll(- 12)x4-StJm ... ...... . ....... L. Lassori 

9. Outer surfnco not clothed wi t h hairs, if hairs present no t 
interwoven, t he individual hairs easily observed ....... 10. 
10. Ascospores l ess t ho.n 101Jm long . .................. . 11. 

11. Ascosporcs S-6(-ll) x2-2.St~m , light l y pi gm.,nted .. 
. . . . . . . . . . . . . . ... . . . ..... . .. . . L. mio:rospora 

(Sec Holotium at:rosubiculatum, H. carocassensB, 
H. singo:ri, H. vile) 

11. Ascospores S-6x2-3vm, not pigmented ........... . 
. . . . • . . . . • • . . . . . . . . . . . . . . • . . • . • . • . . Lamie. Z.ivida 

10. Ascospores 10tJm or mor e long .. .... ... .. ..... .... . 12 . 
12. Ectal excipulum composed of hyphae imbedded in a 

ge l .. . ... . . . ... . . . .... . .. . ........ . ... .. ... . . 13. 
13. Ascospore s biguttu l a t c, 10- 12x2-31Jm; ectal 

excipulum composed of long, narro~o· hyphae 
(tcxtuTa po r recta ); on cu lms of bamboo ... 
• . • • , . , .. ... ...... .. ••••.. • Pocz4lwn bambusae 

13. Ascospores multiguttulate, (9-) ll - 13x3-4um; 
ectal excipu l um composed of hyphae made up 
of br ick - shaped ce l ls (textura pr ismatica ) ; 
on l eaves . ..... . .......... ..... . P. titubans 

12 . Ecta l excipu l um c0111posed of hyphae not imbedded 
in a gela t inous IIUltrix; ascospores ( 12-) 13- lS 
(- 16)x(4-)S-6(-7)1JIII . . . . .. . . . .. . L. aZ.bo-<ltl'a 

7 . Ascospor cs more t ha.n 201Jm long .......... ... .......... . . ..... . . . 14. 
14. Ectal excipu l um composed of hyphae, lacki ng a gelatinous ma­

trix; apicall y free ma rginal ce l l s s l ightly to gr eat ly in­
f l ated and expanded ; oscosporcs (20-)24-36(-60)x(2.S-)3-6(-8) 
vm . .. ... . ..... . . ... .. ..... ........ . ............. L. rufooo~nea 
(Sec also Het.otium flavo-aurontiu:n, H. fusoopurpurotJm , H. 
min.iatum, H. subse:rotinwn) 

3. Substrat a ! str oma absent. , ... ,, .. ,,, .. ,,,,.,.,,, . .... . . (Lcotiaceac) IS . 
IS. Ectn l exci puluaa composed of g lobose to angular eel Is ... . ... .. . 16. 

16. Ec t a l cxcipu l um composed of loose ly arr anged globose to an­
gu l ar cells, not giving rise to tomentum h>'J'Ihae oriented 
perpendicular ly to the surface of the r ecept acle .. .... . 
. . . . . . . . . . . . . . . . ... .. ............ . Ertcoelia sp. 
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(Sec Helotium lobattm~) 
16. Ecta l excipulum if composed of angular to g lobose ce ll s. then 

not loosc l }' arranged , rather t ightl y compact and gi\•ing r ise to 
tomentum hyphae oriented perpcndicuhrly t o the surface of the 
upothccium ....... . . . . ... . . . .................. . . Chlo1'BncoeZ.ia sp. 

(See Ro.lotium gedsanun) 
IS. Ecta l cxcipulum composed of hyphae orga nized Into :t textura pr ismn t i­

ca, porrecta , or intricnu , no g lobose or angu lar col t s pr esent or if 
present then only at the base of the r eceptac le a nd/or stipe .. .... 17 . 
17 . Apothcci3 aeruglnous green, gr owing on wood and the to·ood stained 

green . .. ... ........ ... . . . . ... ... .. . . . Chlol"'Ciboria ae1".4gi.naacono 
(Sec HBLDtium ae:ruginosW!Y) 

17. Apothecia not aeruginous green , subst rate not stained green .. l8 . 
18. Apothecia sessile t o subsessi l e , )•e llow; ecta l exc.ipulu• 

composed of waX)' , undu lating hyphae oriented 11ore or less 
perpendicu l ar!}' or at very high angl es to the sur face of 
t he npothecium and without g lobose ce l ls ... . {BispoNtla) 19. 
19. Asci J-; ascospores 0 to !- septate , 9- 14 x3-SlJm .. . .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bispore:Z.Za citr'ir.a 
(See also Hol.cti.um orooiP"IW't) 

19. Asci J•; ascosporcs 1-septote, 8- l Oxl . S- 2\Im .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 . disoodor.JJ 
(See also Hol.oti.WJ! nigroipes , H. pe:.si:~oidBUM, H. hyphi­
cola) 

18. Without the above combination of -characters . . ...... .. . . . 20. 
20. Ectal cxcipulum composed of hyphae extending pe r pen­

dicularly to the su r face of the apotheciw:~, inte r wo­
ven, f r equently l os ing hypha! orientation , g lobose 
cells present and giving ri se t o tomentum hyphae ori­
ented perpendicu larly t o the su,rface of the apothecium 
.......... , , .. ........ , .... . .. , . . ... . ChtoNr.coeti<z sp. 

(See Hototium godBanw.'l ) 
20. Ectal excipulum if wi th any of the above chnacters , 

then wi thout the c lavate, t oc:tcn t wa hyphae ..... . . ... . . . 
, ..... , , .... .. . . . ......... .... ...... (llyner.oecyphus) 21 . 
21. Apothecia subsessl l e, subs t lpitate , tur binate; 

s tipe (or substi pe ) and b.1se , • r ecept acle of 
apotheciuc on the ou t s ide coapesed of textura an-
gu laris to textura g lobu losn ...... . ............. . 

. . . . . . . . . (llyrnenoecyphus epiphyll.t(B group) 22. 
22. Apot hecia occurring on wood .... . ...... . .. 23. 

23 . Apothecia strong l y copu l a t e to umbi li ­
cate: ascOSJ)() r es (13-)1 S-18 (-20)x(3-)4 · 
Su11: apicall y free ce ll s of the ec t al 
excipu iWII cylindric, cl3va t e , subcapi-
tatc .. ..... ....... , ..... . H. wr.biti-Dat>..:s 

23. Apothecia flat or on l y slight!)' con ­
ca\'e, not Ulllbil icate; ascospo res ( 16- ) 
18-22 ( -24)x (4-)S-6(-8)"•; without modi· 
f icd apically free ce lls on the eet:& l 
exci t>ulum ...... . . . Pitaaohstot ium Z.utBWII 

22. Apot hccia occurring on l eaves, t urb inate, 
not umbilic3te; :ucospores 1S- 18x3.S·S\Jm .... 
• . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . II . spiphyHws 

21. Apothec.ia stipitate; s tipe {o r subs t i pe, if pre­
sen t ) eor:~posed of textura pris•atiea to porr ecta 
(i f any g lobose ce l ls present in St ipe or rceep -
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t3 c: le use first. choice) ... . .. .. . .... . .... ... H. c®datu.o group 24 . 
24. Ascospores mor e or less equil:Ucrol, (4-)5 - 7( -9 ) xl.S-2(-2.5) 

u11; apothccia large , irregu l ar i n out l i ne , umbilic:ate . .. . .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. lRccpsis 

(Sec a l so Helot;i.wn auproaum , H. ir·l'~gulal"a) 
24. Ascosporcs aenernll)' incqu ilatera l frequently flattened on 

one s ide; apothccia not so constructed., , . . , ...... .. ..... 25 . 
25 . Ascospor es with a l arge "nuclcnr stain ing :area" visib l e 

in ph l oxine, cotton b lue and aM I inc blue dyes. rarely 
1- scptarc, (22-)26-J0(-3S)x4-5 ( -6)um; ascus upcx papi l -
late, tropica l . . . ... , .. .... ,, .HymCtWscyphus sol8l"'gmt.tB 

(See a l so HBlotitAM ca'l16l"WWBPlBG, H. oantarrirenss) 
25. AscO SJKH' CS without "nuc l cnr s t oinlng area" .......... 26. 

26. Ascospores regu l ar l y sep tate (mor e than SO\ in any 
mount ) . . . . .. . . ..... . .. . .. ... ..... . ... . .. . . ... . . 27. 
27. Ascospores l·scptate, ( 17-)18·22 ( -24)x4-S ( -6) 

)Jm; npothccia without hairs at the base of 
the s t I pe ..•........ .. . Hymm:oscyphu.s musicola 

27. Ascosporcs 3- septa te, ( 20-) 24-30( - 35) x4-S( -6) 
um : apothecb with abundant ha i rs at the base 
of t he stipe .. .. . .. . .. ... ..... . H. Zasiopodiue 

26. Ascospo r es asep t ate . . . . . ...... . ....... , ........ 28. 
28. Ascosporcs with 3 bn.sn l ci li um ( 16-) 18-22 

(-26)x2-3um . ... . ..... . ... . ... .... . . H. eautula 
28. Ascospores wit hou t 11 basa l cilium . . .. ..... 29 . 

29. Ascospor cs hooked apically ..... . ..... 30. 
30, Ascospo r es st rong ly and obvious l y 

hooked, ( 16-) 18-23{ - 30)x2-3{ -4. 5) 
1.111, tapering gradual ly t o the base . 

. . . . . . . . . . . . . . . . H. sEtrotinus 
(Also see He'Lotium oalyculuo) 

30. Ascospo re s if hooked, only slightly 
and a few pe r mount, (14-) 16 - 23 
{-26)x4-Sum , abrupt l y pointed at 
t he bas:t l end .. .. . . ... . . .. ........ . 
. . . . . . . . . . . . . Hymonoecyphuo oa.udatue 

29. Ascospores not hooked apically . .... . . 31. 
3 1. Ascosporcs ( 11 - )12-15(-16)x{2.S-)3-

4um with intern:tl, oily resinous 
content s ........... .... .. . H. oB~B 

31. Ascospor cs (14-)16·23 (-26)x4-S(-6) 
um without i:l terna l, oily resinous 
contents ...... . ...... . . . H. caudat-ws 

(See a l~o Helotizun calt'culwo) 
1. Asci opercu late...... ..... . . (See HBlot-ium lr"'ccina , H. ritytidodos) 

l . Helo ti um aeruginoe um (Oed . per Purton) Gray, Nat. Ar r . 
Bri t. Pl. p. 661. 182 1. 

NOTES. As Dixon (1975) pointed out , th i s i s a species re ­
fer r ed to Chlorociboria , but a l so has been placed i n Chlo J> o ­
epZ.nium. There has been consi derable confusion concern i ng 
t he identifica t ion of this species a nd it s closes t re l ative, 
C. asJ•uginaocene ; f o r separating features and neotropical dis · 
t ribution, see Dixon ( 1975) . The species has been reported 
f rom the neotropics by sevcr nl 3uthors under HelotiuM, s uch as 
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Montagne ( 18 53} , Berkeley ( 1896) , etc. I agree ""'ith the spe­
cies placement in Chlo 'r oc ibo l"ia and 'd 11 not treat it f urther. 

Z. He1.ot i um aLbo - a truM P. Hennings, Hed"d gia 41: 24 . 190 2 . 
F I G. 1. 

Str om.J - Substrata !, variab le, vi sib l e on the host as s ing le b lac k 
lines extending ir regu larly along the su rface of the host leaf or i11bedded 
in the hos t ; the black lines composed of r ind cell s with differentially 
pigmented walls, cpidcn110id to irrcgul3r in face view, a l so visible in 
section at the base of tho s ti pc of the apothec.iua; not known i n cu lture. 

Hacroconl dial st.tto - Unknown, presumed absent. 

Hlcr oconidlit l s tate - Unknown. 

Apothecla l 1110cphology - Apotheci3 variable, gregarious, arising in as­
sociation with black lines on the host, stipitatc, to ca I.Omm high, gcn~ 
crally disc diam le!>S than heigh t of fruitbody, when fresh disc flat, dry­
ing flat, r ehydrating flat. llymcnium when fresh white, drying black, re~ 
hydrating lighter and dark brok-n to almost b lack; •argin when fresh, dry, 
or rehydr3ted coneo lorous with the hrmenium; r eceptacle when fresh white, 
drying b lack, r ehydrating dark; nipe cylindrical , ea 0.511111 long, ca 0 . 2 
11111 wide, br oader above and tapering below to the base, black ... ·hen fres h, 
dry , or rehydrated. 

Apothecial anatomy -Asci 8 ~spored, ea 100~120x9~lh.tm, probably pro~ 

dueed frOID croziers , l ong~cy l indrie to broadly clavate , gradually t apering 
toward the base and there becoming expanded t o form a s~na II foo t, w:all ca 
l iJID thick, enlarged o r not at the r ounded to truncate apex and the r e ca 1~ 

2um thick ; pore J+, the wa l ls outlined blue in 1-lel:er's Reagent. Asco~ 
spor es ( 12~)13~15 (~16)x(4 ~)S~6 (~7)um , generally obliquely uniseriate or 
irregularly biseriatc , hyaline, smooth, aseptate, ellipsoid t o ovoid, ends 
rounded or rarely pointed be low, in outline more or less equila t eral, an~ 
tcrior end s lightl y broader; guttule details difficult t o interpret owing 
to condi t ion of 111aterial, but with 2 large polar guttu les or gu t tulate 
areas ea 3um wide visib l e in most spores . Paraphyses not well preserved, 
detai l s obscured, reported by llenn ings and Rick to be filiform, expanded 
at the apex and there 3-3.5\111 wide , interna lly hyn linc to ye llowish . Sub~ 
hymeni um detail s uninterpre ta ble owing t o poor preservation of apothecium. 
Medullary excipulum poorly deve loped, non-refract ive , pigmen t ed light ye l ~ 
low to ye llow~brown, composed pred0111inant l y of pa rallel hyphae originating 
ln the Stipe, but becoming s l ightl y interwoven i n the na rrow fl anks and 
just be low th e base of the nsci, the indi v idua l hyphae light ye ll ow~brOk'J\ 
to brok-n, 3-7um wide, the walls thin to thick, non~refract ive , generall y 
l ight ye l low-brok'tl to da rk brown, s1110oth or roughened . Ectal excipulum 
poorl y preserved, differentiati on into inner ec tal and ou ter ectal exdpu­
la doubtful, the enti r e area non-refractive, light brok'Tl to i ntensely dark 
brown, ca 15-lOum b road toward the margin nnd to en 40\lm bro:td towards the 
s t ipe, consis ting predominantly of text ura prisma t lca, with the individual 

FIG . I. Lanai.a atbo~atN, ~UHler 657, freehand drawings, x 1,000. A. He ~ 
dian longitudinal section of apo thecium through margin. 8. Two asci each 
con t aining 8 ascospores. C. folcdian longitudinal sect ion of apotheciWD at 
approxima t ely midpoi nt between ma rgin and s t ipe. 0. 8 aseospores drawn 
after discharge fro:a the o.scus. 
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hyphae gcnerully col l3psing 1 extending at a l ow ang l e to the surface of 
the apothcdur.~ , the individual cel l s toward the margin 8- 22x4-8(- IO)llm and 
1S-28,;9-12(-14) um toward the stipe, the "''a i ls thi n to s lightly thick , 
light to dark brown, smooth or ro1.1ghcned. Outer cove r ing layer present, 
1-2 layers of hyphae nnd 2-Sum wide, the ind i vidual hyphae extending par­
a ll e l to the su rface of t he npothccium, over lapping , f requen tl y t erm inat­
i ng befo r e the ma rgin and the apical l y f r ee ce ll s unmod i fied, the indi­
vidual ce l ls light bro..,1l, dark brown to intensely pigmented, the walls 
non-re frac t ive, thin to t h ick , pigmented br own, frequen tl y roughened. 
Hairs absent . !>Lug in detai Is difficu l t to i nter pr et owing t o condi t ion of 
apot hccium, apparen tl y constructed simi I a rt y to the f l ank below, the indi ­
vidua l eel Is SJIIIl l ler , enti r e l ayer intense l y pigmented . Stipe of r a t her 
un i fortl construction, t o the outside t he outermost 2-3 layer s i ntensely 
pigmented and roughened, to t he inside the pigmentation pr esent, bu t less 
i ntense, i ndiv i dua l hyphae 4-6um wi de , with wu ll s t h i n t o ra r ely slightly 
thicke n~ and gene r a l ly roughened; rind ce l ls visible a t t he base of t he 
s tipc. Hairs absent . 

H"bitat: On fal l en leaves of unident ified dicot plant. 

Etymology of the spec!fic cp!thet: r efers to the wh ite receptacle and 
black stipe. 

Holotypo: HBZotium atbo-atl'W1!- Br az i l , near Blumcnau, Sta. Cat harina, 
unidcntiflcd l eaves , 15 .Jul 1892, A. J.0 1Ie r 657 (ex S). 

Sper:lmens examined: knO'-'ll only f r om the type co llection. 

NOTES. Helotiw11 albo-atPwm was described as occurr i ng on 
l eaves from sout h Braz il by Henn i ngs (1902) and was based on 
MO ll e r co l lect i on 657. Dennis, at least tw i ce (Dennis, 1954 
1960) compa r ed t h is species \dth othe r spec i es of Hymenoaoy ­
phua f r om t he neo tropics, but i ndica t ed (Denn is, 1954) t hat 
t he type was presumed l ost at Berl i n. He did not me nt i on t he 
species in his last treatmen t o f the genus (De nn i s , 1964). I 
have examined a por t ion of ~!O ll er 657 deposited a t S f r om t he 
SydO'-' herbarium and conc lude tha t i t is a pa rt of t he type 
collection as t he dat a ag r ees with t he pro t ologue . 

I have observed a b l ack line st r oma on the hos t l eaf in as­
socia ti on \dth apothecia of t h i s species and have obse r ved 
r ind ce l l s a t t he base of t he s t i pe and conclude t hat t he spe ­
cies s hou l d be refe rred to the Scle r ot i niaceae. Wit h t he p r o ­
duc t ion of a subs t ra t a ! st r oma , and pr ese nce of an ectal ex­
cipulum composed of t ex t u r a pri smat ica l acki ng a ge l atinous 
ma t rix , the spec i es cou l d be re fer r ed lo e i the r Lan!llia o r to 
C.ambertt~Z.Z.a . Si nce t he r e is no pigmentat i on in l he asco · 
spor es, t he species is r e f e r red t o Landa . I know o f no ear­
lier name fo r t he spec i es and t hu s ma ke the fo r ma l transfe r to 
Lan3ia as follO \<o'S: 

Lanzia a l bo-a t ra ( Henni ngs) Dumont , comb . nov. 

&t.slonym: Helotium albo-atzoum P . Hen n i ngs, Hcdwigla 41: 24. 1902. 

Lanzia albo - atra appea r s t o be mos t c l ose l y re l :lted to Lan -
zia lwtsouil'eBceno . In L. luteovi!'BSc Bns t he ascospor es a r e 
1Z -1 6. 5x5-7 um (h'hi te, 194Z) and have large gu t t u l es "''hi c h fi ll 
mos t of t he spore , whi l e in the type of L . albo-atra t he asco­
spo r es have sma l l polar gut t ula t e a r eas. In L . lwteouil'eoceno 
the apot hecia are yellowish "'' i t h a g r een cast , while in C. . 
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aZ.bo - atl"a t he re cep ta c l e when f resh is white and the st.ipc 
b l ack, and "''hen dry the ent ire fr uit body is bla c k. The s ter ~ 
ile ti ssue of L. aZ.bo - atra is pigmented ye ll ow-brown to dark 
b r otom, while in L . lut(louiroscans t he ster i l e tiss ue is hya· 
lin e o r ve r y f ain t ly ye lto ... ·ish and l acks the d i s tinc tive co l · 
ora ti on of L . albo - at:ra . 

3. Holotium ambiguum Ri c k, Brot~ria, S~r. Bot. 25 : 109 . 193 1. 

NOTES. Helotium ambiguum "''as described by Rick from south 
Bra z il as occur r ing on ~o•ood , but he did not c ite any collec ­
t ion i n the o r iginal descri pt i on . Dennis (19 54 , 1960a , 1970) 
did no t treat the spec ies. I have been un ab l e to l ocate a n)' 
mat e rial on thi s species a t K, S, NY , CUP , BP I, M, B, and the 
Rick He r ba r i um (PACA) and must assume t ha t t he type collection 
no l onge r exis t s. 

Fr om the brief four a nd o ne ha lf l ine description, it i s 
difficult to t el l muc h about the f un gus . The a scospores were 
sai d to be 7x3um , and the subs trate wood. There are few named 
neot r opical Leo ti aceae or Sclcro tini aceac wi t h spore mea s ure­
men t s that sho rt occurring on "''ood. Two s uch s peci es are Hy­
menoscyphue leucopse ( Berk. fi Cu rt .) Denni s and HeZ.otium 
mio roospermum \dth ascospo r es 3 . S-4x l. S-2um . Until t ype ma t e­
ria l is found for thi s spec ie s , I am un3 b le t o t r eat this 
species furth e r. 

4. HoZ.oti.um angohns e Starb:tck, t\rk. Bot . Z(S): 4 . 1904 . 

NOTE S. Heloti um angehnso wa s described by Starb:tck from 
south Braz i l on l eaves. 1 have been unable to loca t e authen­
tic ma t er ial of th i s s pecies and am, therefore , unce r tain of 
i t s relati onsh i ps. According to the o ri gi nal de sc ri p tion, the 
apo t hecia are ye llow, bl ack at the base, whi c h i s sugges tive 
of t he Sc l e rot in iac cac, and ha s ascospores 1Z- 1Sx3-4um . 
Should ma t e rial of t hi s s pecies be l ocat ed, it s hould be com­
pared \d th s ever a 1 s pec ie s s uch as Hymenot~cyphus cauda tus , 
Lan:u:a c.lbo - at l"a , Hsloeium eitubc.ns, Hymsnoscyphuo col"eus and 
Hslot:i.um cJOocc.tum . Until authent ic materi al is located, I 
canno t consi de r the s peci es further . 

5. Hsloti.um atr osubiouZ.c.tum Seaver & Waterston, Mycologia 32 : 
39 7. 1940. 

NOTES. Hsloti.um c.t JO osubi.auZ.atum Seaver & Water s t on ""'as de· 
s cribed on l eaves o f A:rahontophoenix alezc.ndras 'f.'enden & Drude 
from Bermuda. Dumont (1974) pl aced the spec i es into taxonom i c 
synonymy "''ith C.ambe rtoll.c. mi.a JO os poJOc. {Seave r ) Dumont; and for 
a fu ll desc ripti on a nd illu s trati ons , see Dumont (1971) . unde r 
the name Lc.mbe r tsZ.Z.c. pc.Uidispora Dumont. I con t inue tO ac­
cept thi s placement o f the s pecie s in to sy nonymy "''ith c. . mi. ­
Cl"OBpol"a and wi 11 not treat the species f urther he re. 

6. HsZ.oti um atl"oviroi.de P. llennings, ll edw i g i a 41: 25 . 1902. 

NOTES . Hsloeium c.trovi.:ri.de was descri bed on l eaves b)' Hen ­
nings from t"''O MOlle r collec t ions, 3ld and 409, fr om Brazil. 
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I only ha ve been ab l e t o locate one co llection, 409 and , 
thu s de s i gnate thi s as t he l e c totype s pec i men fo r the species . 
The collect i on is r at he r poor l )' p r eserved and I here place it 
in t o t en t at i ve synonym)' \oo' ith "Hsl o tium ct"ocatum . " See H. c r o ­
catum fo r fu ll dis cussion . The t ype co llection was filed un · 
der t he epit het ''atro - vil"ascBnB. " 

Lec t o t ype : Halctiwn atr<ovi:ride- Brazil, 81WIIenau, St a. Catharinn, on 
unident ified l eaves , Jan 1891, A. f.SO llc r 409 (ex S). 

7. HelotiuM aul"antio - zoubrum Br esado la , Hedft•ig i a 35: 295 . 
1896. 

NOTES . Hel.o tiun auran tio - :oubrum wa s described by Br esado l a 
as occurring on "'ood from sout h Braz il and "''35 based on a r.IOJ ­
l c r col l ect i on 29b. As Denni s (1954) ha s poin t ed ou t , the ho ­
l otypc canno t be l oca t ed and is p r esumed to be l os t. Fr om t he 
origina l de sc r ipt i o n , i t i s possib l e t hn t t he species is Lan ­
uia rl;focor"sa . Un til t he type i s l ocated or un t ll a new one 
i s des ig nated, I can on l y p lace t he s pecie s i nto t entat i ve 
synonymy h' ith H. ru.fo - co rn au.m . 

8. Haloti um bambu.sao von HOhne l, .Akad . Wiss . \\'ien , t-lath - Na­
tun.· iss. Kl . • Oenk schr. 83 : 30. 190 7 . 

.vorss. HtJlotium bambusaa was described from Braz.il as oc ­
cu rr ing on c ulms of bamboo . I hove exami ned the p r esumed ho-

!~~~~~ s d~~o~!~~d b:!n F~;e~~~v!~ } ~ :eilq~?~r!~ch r:~e~r~~h~~~ 
~fos t of t he anatomica l details are either ob s cu r ed or con t or­
t ed , a nd it is fo r this r eason t ha t I have be en unab l e t o pre­
sen t a full desc r ip t ion. Because so muc h of the apothecium 
s t udied appea r s badly p r eser ved , I "'' i ll only presen t on ly r e l · 
evant info rmation .,.•hich "'' ill he l p in placing the species prop­
e rl y a nd in recogniz i ng i t in t he future. 

I have noted that the s ubs tra t e i s obviously b l ackened, a nd 
it appea r s t hat t he fungus produces a s ub s t r ata ! stroma , since 
r ind cell s were obse rved on the hos t a nd at t he base of t he 
s ti pc of the apo t hc cium . The de t ai Is of the hyme n ial elements 
a r e a l most e ntire l y obscu r ed . The asci in the or i ginal de ­
scr i p t ion we r e sa i d to be ca 1 20x6 - 6.St~m, and J+ . I have seen 
seve r a l a s cospo r cs wh ich appea r to be no r ma l, and t he y arc 8-
10x Z-3um. have t wo l arge polar guttu l es, are equi lat e r a l to 
s l.i gh t ly inequ i l atera l and not flattened, have ends rounded to 
s l igh t ly po i n t ed , a nd arc ascp t ate and hyaline. There are pa­
raphyses presen t which appear t o be p i gmented 1 i gh t bro"'·n, 
wh i l e others a r e probabl)' hya l ine, a nd they were s aid to be 3 
um '-' ide in the or i gi nal desc r iption. 

The ste ri le tis s ue of the apot hecium is ex tremely difficult 
to in t erp r et. The e n ti r e in te r na l tissue i s p i gmented l igh t 
to da r k b r O\o'n , t he i ndividua l hyp hae a r e hyn l i nc to i nten se ly 
p i gmen t ed, and t he "'ai l s a r c freque n t l y ro ughened. The subhy­
me n ium a nd marg in are more i n tense l y pigment ed tha n t he re~ 
ma i nder of t he fr uit bod y . The ectal exc i pu l um is hi g h l y re ­
fractive , e s pecia l l y in the s t ipe. and the narro"'' hyphae (ca 
2-3pm wide) appear t o be embedded in 3 gelatinous matrix . The 
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s ubh ymcnium appear s to be made up of narro"'' • vcrtica ll )' ori­
ented , pi gmented hypha e . 

Bec au se a subst rata ! s troma i s produced the species should 
be r efer r ed to the Sc l crotiniaceac. and if my in t erpretation 
of t he ectal cxcipulum i s cor r ect and a gela tinou s matrix i s 
pre s ent, then _it s hou l d be r eferred to Pocul. um. Hel.oti 1un ba"' ­
busa,: coul d be confused h' ith a foliicolous spec ies of Pooul um , 
H~tl.otium titubans , which ha s asco s po r e s ( 9-)11- 13x3-4 LJ m. ln 
H. ba,buoae the ectal excipulum is composed of long-narro"'' 
cell s and in H. titubano the ce ll s are brick -shaped ; the a s co ­
s po re s in H. bambusae a r e b i guttu la te, while in H. titubans 
the y arc multigu ttu la te. I know no"' o f no othe r specie s of 
Pooul.um "''i th "''hich this s pecies cou l d be confused. I thus 
p r o pos e here the formal tran s fer to Pocu.Z un as follows : 

Poc ulum bambusae (von UOhne l ) Dumont, comb. nov. 

Blts i onym: Hel.ctium bcunbusao von IHShnel, Akad . Wi ss . WI en , Math·Natu r · 
wi ss . Kl., Ocnkschr . 83 : 30 . 1907 . 

PresumDd holo t t;pe : Hfllo tium bambueao - Bra z. i l, Sllo Paulo, Be r tiago, 
near Santos, on cu lm of bamboo , 190 1, F. von H8hnel, s .n . (ex Fll, herb von 
H6hnel no . 5395) . 

9 . HsZotium bsH s snss Kanous e , ~! yco l og i a 33: 46S. 1941. 

: Lambert ell.a belisonos (Kanouse) i).Jmont, Myco1ogia 66 : 342. 1974. 
s Rwtatroentia bel:ieor.ae (Kanouse) Dennis, Pe r soonla 3: 36. 1964. 

NOTE:S . HBl.oti um bal.iaen s e ~oo• as de s cribed fr om British Hon· 
du r a s (now ca l led Be li ze ) as occu r ring on le;;aves of Il.e:t a nd 
wn s ba s ed on a Ma i n 3606 collection. Dumont (19 74) shot.•ed t he 
specie s t o be a Lambe J"" tel.la a nd an o l der name for Lambe J"t Gl.Za 
bol.iviana Dennis , a decis i on with ~o.•h ic h I s till agree . For a 
fu ll de script ion , ill ust r ations, and di s cu ss ion, s ee Dumont 
(1971, 197 4). 

10. Hel.o t£ um bhmcmavisn se P. Hennings , Hedwigia 41 : 24. 
1902. 

NOTE:S. Hsl.otium bZ.umona uieno e was de s c r ibed from a downed 
palm frond and ~o.• as based on MOll e r 34 7, I have examined the 
type deposited at S a nd conclude thn.t the species is an Or bi ­
lia . I am not t.•e ll e nough acquai nted with the neo tropica l 
species of Orobit.ia to propose a transfer to that genu s , and 
wil l not treat it f urther here. 

The ecta l excipulum i s composed of l a r ge g l obose t o irregu ­
l ar cells t.·i t h f r equent ly thickened ~o.•a l ls, the individual 
ce ll s and asci are res pective l y ca 10-30 \l m and 24~30x3-4\lm. 
The parap hyses and other deta il s of the microanatomy ca nnot be 
interp r eted ot.•ing to the poo r p r eservation o£ the a po thec ium. 

Holotype: HBl.ot i um blumena:vienofl - Srazil, Cathartna, on palm, 17 Jan 
1892, A. MOll er 347 (ex S) . 

l l. He l.otium buccl 11a ( Persoon ex Persoon) Fries, Summa ve g. 
Scand , p. 355. 1849. 
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NOTES. Ho lati um baacina ~oo•as reported from Chi I e by Montag· 
n e ( 1853). I have exami ned t he specimen from PC upon ~-o•hic h 
t hi s r eco r d '-'35 ba s ed and find it to be an opercu lat e Discom)'· 
cete doubtl e ss referrable to the Sarco scyphaceae. Thus, to my 
know l edge , H. bucoina is s ti 11 u nknolfl•n from the nco tropi c s. 

Speclmdn exami ned: Chi l e, near Va ldivia, on dead "'ood, M. Gay , sn, s.f. 
(ex PC). 

12. Hs l o t ium calycu l us {Sow. ex Fries) Fr ies, Summa veg. 
Scand. p. 355. 1849. 

NOTES. He:lot.ium ca lyculus '-'35 reported from Venezuela by 
Dennis ( 1960 , 1970) . As lJumont & Carpent er (1 98 1) ha\' C point· 
cd ou t, the type of Po :s i :la calyculu s appears to be the same as 
PB ziza fir-m a Persoon, and it i s probab l e that the taxon previ­
ousl y referred t o as HBlo tium c a lycu lus will need a new name. 

The Dennis report from Venezuela i s based upon one of his 
own collec tion s , Denni s 2452. I have examined the collection 
and have a some\oo·hat different intcrpretat ion than Denn i s. Du· 
mont 6 Carpenter (1981) have discussed t heir neotropical col­
lections of Hyme n oscy phuo c audatus a nd H. se r ot inus and have 
pointed ou t that both a r e ve r y variable species and are proba­
b l y very closely related . They furt her pointed out that 
broad -spored collections of H. BB l"otin us approached those of 
H. oa uda tu s and t hat narrolo.·-spo rcd col l ect ion s of H. ca uda tu s 
approached those of H. U' l"ot in us . They cited one c ol l ect i.on 
which they felt wn s an intermediate be t\oo'een the t'-'0. 

Dennis 2452 appears to fall into the H. cc. udatus-H. sel"o t i ­
nus comp l ex, but I cannot satisfacto r i l y place it into either 
one or the other . The a s cospo r es are 16-Z0x4·6 ~m . ellipsoid, 
frequen tl y slight l y hooked at the apex, taper t o a sma ll point 
at the base and cannot be disting uished from those of H. oa u ­
dati4B . However, the f r uitbody of H. c o udatu.s a ppea r s to be 
con s i s tently tiny, les s than Jmm hi gh and wide, and gene rall y 
ligh t ye llo~oo· to off ~oo·hite. The f ruitbody of t he Dennis col· 
l cction appea r s to fall into the range of H. serot i nus, which 
has apothecia up to 2mm diam and to Smm high, varyin g in co l ­
ora t ion from ye ll ow t o orange to dark brown. The apothecia of 
the Denn i s collec tion are t o 3mm ~oo•ide, and ca lOmm hi gh and 
dry brownish. Until I have more materia l s i mi l ar to t he Den ­
nis collec ti on, I must reserve judgement as t o its final iden· 
tification and p l ac ement , and conclude that it is an interme· 
diato form. 

13. He~ot ilfm came l"u ne no e P . Henning s , Bot . Jahrb . Syst. 22: 
73. 1895. 

NOTES. He~oti um oame J"un ens e ~oo·as described by Henning s from 
Africa from a Dus~n co llection. Dennis {1958) r eported the 
species from Bolivia, based on three Singer co llections , B620, 
8644, and B89 1/2; Rick ( 1931) described a variety b l"a s i ~ions o 
from Braz i 1. 

I have exami ned the three Si nger co llections and conc lude 
that t hey a r e Hym Bno s cyphl.ls sch J'0(16n u s (Berkeley & Curtis) 
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De nn i s as def in ed by Dumon t & Carpe nte r ( 198 1) . I ha ve a t­
t empted to l oca t e t he t ype o f ReZotium aamol'"unonse Henni ngs 
va r. brasilions e Ri c k, but cou ld no t loca t e i t a t K, S. 8 , M, 
FH or BP I. I ha ve f ound a co ll ec t ion o f HeZotium oamerunor.se 
deposi t ed a t NY ma de by Rick and fr om t he Br esado Ja he r ba r ium. 
Sin ce Rick d i d not ac t ual l y des i gnate a speci f i e co ll ec t i on as 
th e t ype , th e r e r emai n s some dou b t as to ~o.•he the r or not thi s 
is the actual holo type of Ri ck ' s va riety. It doc s ag re e ~o.• ith 
the p r o t o l oguc fo r the va ri e t y and I thu s des i gna te it as the 
neot ype ra t he r t ha n as lectot ype , sinc e the r e i s s ome dou b t a s 
t o ~o.•h e ther it is par t o f t he ho l o type. Th is spec i me n is 
marked wi t h t he numbe r "127 • 71! " The co ll ec ti on a g r e e s in 
a ll r ega rd s ~o.• i th Holotium rufo - co rn oum , a nd I thu s p J ace 
Ri ck's variety int o S)•nonymy with H. r u f o- orneum , ~o.•hi ch has 
pri o r i t y. Fo r fu ll desc ri pt i on a nd illu s tra ti ons o f Hymeno ­
scy phus scleroger.u s sec Dumont & Ca r pen t er (19 81 ) and for 
Relotium r>ufo-co r neum see Dumont (1 980) . 

I have been unab l e t o l ocat e t he t ype specimen of H. oame ­
ruPHuts a at S , K, H, B, ~~. N Y , FH, S, a nd from the bri e f o ri g­
in a l descr ipti on ca nno t de t erm ine ~o.• h a t the speci es a c tua ll y 
i s . Fr om the desc rip ti on i t could be Hymenoscyphus Z.a si.opodi ­
um, H. sclerogenus , o r Lanaia 'rU[oco'rnea . I am unprepa red to 
des i gnat e a neo t ype specime n f or t he s peci es and ca nno t trea t 
i t further here . 

14 . Heloti um cantaNtizoonoB (P . Uennin gs) Ri c k, Brot~ria, S6r. 
Bot. 25 ' 116. 193 1. 

; Lantia canta.rei1'CJ1oio P. llenn i ngs , llcd~o· i g ia 43: 208 . 1904. 

NOTES. Lan.a:ia canta r ei 'rsnsis ~o.•as ori g i na 11 y descri bed by 
Henn i ngs f rom sou th Bra z i 1 a s occur ring on pa l m f ibe r s. I 
have ex amin e d a po r ti o n of the ho l o t ype coll ecti on depos it ed 
at S and c one 1 ude that it f a ll s ~o.• i t h in the concep t of Hymsno ­
scyphus ocL#il'rogenus as p r esent e d by Dumont 6 Ca rpente r ( 198 1) . 
I, t hus , p l ace Hetotium car.ta,-oironso into syno nymy wit h Hy ­
monoocyphuo oclct•ogenuo a nd a do p t the l atte r name as it has 
priority . Fo r f ull descr ip t i on s and illu s tra ti ons of H. 
sotorooosnus , sec Dumont 6 Ca rpe nt er (198 1) . 

Ho l o t gp6: L<m.aia cantareil"Bnsis - Braz i l , Silo Paulo , Serra da Ca ntnrci­
r a , auf Pa lmcn fase rn , Ma r 1903 , Putt emn.ns 869 (S). 

IS. fle'Lotium ca t•aca ss Bn86 De nn is , Kew Bul l . 195 4: 324. 1954 . 

NOT ES . Helotium ca l"acasssns e was desc r ib ed b )' Denn is 
(1 954 ) f rom a si ng l e c o ll ec ti on on l e a ves of a n un i de nti fie d 
plan t from Ve nez ue l a . Af t e r s tudy ing the t ype co lle ct i on de­
posi t ed at Kew, I conc l ude that i t fi t s ~o.•e ll in to t he concept 
of Lambs zo tol.ta mic z•oopora (Sea ve r ) Dumont , whi c h i s a vcq• 
common a nd var iab l e f ungus fo und throughout the tropics. For 
ful l desc ript ion a nd il l ust rati o ns, see Dumont (197 1) under 
t he nam e L. pallidis pora Dumont. 

Hol o t.ype: h'sLotiU11l oal'aoassonss - Vene zue l a , Coun t r y Club , R!o Chacai ­
t o , Ca r acas, on dead and decay ing l eaves , 18 No\• 1949, R. h' . G. Denn is 370 
(ex K) . 
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16. Hel.otium castar. eum P . Hennings, lled,'l'igia 36: 233 . 189 7 . 

! H61.otium subcaotanewr P. llenn ings in Sacc. 8 Syd., Sy ll . Fung . 14: 
764 . 1899 . 

NOTES. He.lotium castan aum "''as desc ribed from a ~!Oller col · 
lection from Bra zil on branches. Saccardo & S)•dot.• (1899) 
s howed t he s pecie s to be a later homonym of HBloti um ca sta n•um 
Sacca rdo & Ell is in Saccardo (1882) and renamed the species 
Helotium suboastaneum Hennings in Sacca r do & Sydo"'' · I have 
been unab l e to loca t e the Hennings t ype in an y of the he r baria 
s urveyed. Neo tropical species o f the Leoti:~ceae or Sc lero­
tiniaceae with small spores ( tho se given in t he o ri g inal were 
said to be 4-Sx2 - 3um) a r e not common, a nd we concl ude f r om the 
descrip t ion that t hi s species could be synon )·mous ldth Hel.oti ­
um louoopse or H. mioro spe rmum . We mus t, however, re se rvc f i • 
nal judgement untit t ype or authentic r:tatcria l is locat ed . 

17 . Hel.ot:ium caudatum ( Karste n) Velenovsk9, Monogr . Oi s com. 
Bohem . 1 : 206. 193 4. 

: Pe~iaa caudata Karsten, Fungi fenn . ex. 547 . 1866. 

NOTES. Hymenosoyphuo caudatue (Karsten) De nni s "'as re po rt· 
cd from the neotropics by Dumont & Carpen ter (198 1). For a 
full de scrip t ion, illus trations, and discuss ion of neotropical 
relative s , see that paper. 

18 . Helot i.um csc roopiao P. liennings, Hed\oo'igia 41: 25. 1902. 

NO't£5. Helot:ium cocl'opia e was described from south Br azil 
on l eaves. Dumont ( 1976) placed the species into taxonomic 
synonymy "''i th Hstotium lontum Ber keley & Broome (• Hoetl.el'o ­
discus ls nt:us). For comple t e desc ription, illustrations and 
discussions , see Dumon t (1976). I agree with the placement of 
the s pecies in Hoellerodiscus and will not trea t it further 
here . Den ni s (1962) placed the species in Cibo 1' iops is as c. 
tontua (Be r keley 8 Broome ) Dennis. 

19. Hetotium oe1'aum ( Rick ) Dennis,- Ke"' Bull. 14: 123. 1960. 
F I G. 2. 

~ Ciboria CB1'6a Ric k, Brot~rill, S6r . Bot. 25: I 19. 193 1. 
:: Hyrmmoecyphus oeroeus (Rick) Dennis , Per.soonia 3:76 . 1964. 

Apoth«:i .JJ tJJOrphoJogy - Apothccio gregarious, s tipi t ate, l - 2mm in 
di:ua, "6"111111 hi gh, when fres h waxy and pallid throu ghout, dryi ng nea rl)' 
black, rehydrating 5 l ight ly l ighter. 

Apothoc l.JJ ana t omy - As ci 8-spored , 60-80x6-8um, probably produced 
from tiny crozi er s , l ong cylindric- clavate, gradual ly tapering to the base 
and the re becoming expanded to fo l'lll a t iny foot, wa ll ca l ull thick , en­
la r ged at the paptllate to subtruncate apex ond there 2·3um thi ck, pore 
weakly Jt- , Ascospores ( ll- ) 12· 15(-16) x(2.5-)3-4 ulll, oblique l y uni seri;'lte 
to irregularly bi scria t e, hya line , smooth, ascp ta te, ellipsoid to subfu­
soid , anterior ends rounded , pos ter io r ends po inted , i n outline incqui lat· 
era I, flattened on one surface , an t erior end broader , posterior end fre ­
quen tl y becoming slightl y dr:u.-n ou t ; gu ttules pr obab l y present , internal I)' 
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FIC. 2. l!'p.enoscyphu.o cONI"~O, PACA 12645, freehand drawings. A. Median 
longitudinal section of apothccium through =nrg1n. B. Habit sketch of en­
tire fruitbody on substrate. C. 6 ascospores dra"'n after discharge from 
the ascus . D. An ascus and paraphysis. E. t-lcdian longitudinal section of 
apotheciu11 nt approximately midpoint between mugln :1nd stlpe. A, C, D, E 
x 1,000; 8 x ca SO. 

with oily r esinous mntcrinl either filling the entire ascospore or becoc­
lng broken up and central i:ed in bipolar areas. Paraphyses equal to the 
asci, branched toward the base and septate. filifona beco11ing 2<\um broad 
at the apex. Subhymcnium not differentiated fro• the medullary cxc:ipuhJJI. 
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Medu l lary exclpul um not we l l developed, near l y absent i n t he flanks and 
undiffe rent i ated f r om the outer ec t al excipulum , entire r eg ion hya line, 
lndlvidu:~l hyphae J- 2um wide. Ecta l exclpu lum undifferenthted into inner 
and outer r egions , very s ilap l e, grading into the medullary exc.ipulum, de­
tail s so:newha t obscured , composed of a sma 11 -ce lled t ex-r:ura porrecta, the 
individua l hyphae c a 2-3(-4}lJIII wide . Margin cons tructed similarly to the 
flanks below, s lightl y broader above than below, ent i re reg ion hyaline . 
Stipe const ru cted a s the lowe r port i on of the rcceptac::le, to the outside 
the hyphae occasiona ll y pi gmented light br own. 

Habitat: On veins of leaves of Ti liaceac, pcrhttps Luhea. 

Etymology of the specific epi thet : refe r s t o tho waxy appearance of the 
apot hecia in fre sh condit ion. 

HoJOt!Jpe (presumed}: Cibori.a ceN/4 - Bra : il, Silo Leopoldo, in fo li is 
Tilinceae " (l nhea )" , Braun, 1929 s. n. (PACA 12645). 

IJJustn tions: Denni s , Kc~o· Bu l l. 14 : 1Z4 , fig. 12. 1960 . 

NOTES . Ciboria oe:rea wa s origina ll y de sc ribed by Rick 
(1931 ) from Bra til a s occurring on l eaves. lt ~o·as transfe rred 
fi r s t by Denni s {1960a) to HcZ.otium , t hen to Hytnonoaoyphua 
(De nni s , 1964), a deci s j on wi th "''hi ch I conc ur. The species 
i s mos t ea s ily dist inguished from a ll ot her species of nco ­
tropi cal Hymsnoacyphi by t he rather simp le, homogeneous con­
s truc tion o f the steri l e tissue of the apo t hecium and by the 
resinous -oily ma teria l in the spores . The hypha e compri sing 
t he s t eri l e t i ssue arc 1- 2(-3 )um "''id e and basical l y undiffe r ­
entiated between the s ubhymeni um, medullary cxcipulum and ec­
tal cxcipulum . Sin ce all of the ti ssue is a t extura porrec ta 
and l acks any g l obose o r angula r ce ll s , it appea r s to be mos t 
c lose l y r e lated to the species in the H. caudatua group rat her 
t han t he H. epiphytluo gr oup, which has g l obose ce ll s in t he 
st ipe and frequently in the l ower portion of the flanks. 

20 . HBZ.otium ch:romo - flal)um Rick , Br ot6ri a, S€r . Bot . 25: 114. 
1931. 

NOTES. HeZ.otium ch:ro,o - [lav um wa s described on leave s f rom 
south Brazil. Dennis ( l 960a) rcde scri bed and i l lus trated the 
species, but declined to express an opin ion on t he taxonomic 
pos it ion of t he specie s O\lo' ing t o the lack of adequate material 
for s tudy . Dumont ( 1974) r e · examincd the t ype and found the 
spec ie s to be an older name for Lambe :r teZ.Z.a phaeoparaphysata 
Dumont, and tran s f e rred the species t o Lambe:rteZ.la . I have 
conc l uded from the p r esen t s t udies t hat sti ll anot he r name , 
HeZ.oti.uM apadiceo- atr um , is eve n o l de r, and the act ua l trans· 
fer to Latnbe:rtolla is made below . Fo r a fu ll descrip ti on , il ­
l ust rat ion s and di scussion on relationships , s ee Dumont 
( 1971), a s L. pha Bopa ra physata . 

21 . HeZ.otium c itrint4m (Hedwig ex Purt on) Fri es, Summa veg. 
Scand . p . 3 55. 1849. 

NOTES. HeZ. oti.um oit l' i num has been report ed seve ral t imes 
f r om throughout the neotropics, such a s 1-!ontagnc (1853) f r om 
Chi l e , Patouil l ard & Lagc rhcim (1893) from Ecuador , Du ss 
( 1903) from Guad eloupe, etc . It i s ve r y common in temperate 
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r eg ions and untjl r ecentl )' it was genera ll y r efer r e d to the 
ge nus Calycslla , but according to 1\o rf & Carpent er (1974) i t 
mus t now be ca ll ed Bispot>ol.l.a . Ca rpenter & Dumont ( 1978) have 
presented a r ev i Ch' of t he commo n neotropical specie s of Bi ­
spo1•ezt.a , an d t he specie s "'' ill not be t r eat ed f ur the r he r e . 

22 . Holotium conoca~·pi Se:we r ti Wa tcr s ton, l>I)'Colog in 34 : 517. 
19 42 . 

NOT!"S. Holotium c o nocaPpi "-'3 5 originally de sc ri bed o n 
l e aves from Bermuda by Seave r G Wa t erston and tran s fe r red to 
Mosll.orodiscus by Dumont ( 1976). For a comp lete description 
and illus trat ions , see Dumont ( 1976) . I :1grec wlth t he p.lace· 
ment of the spec ie s in MoBHe1'odiscus a nd wi 11 not treat it 
fu rthe r here . 

23 . lieZ.ot.ium cJ•oeatum (r.lontag ne ) Le Ga l, Prod. Fl ore Myco l. 
Madaga scar 4: 347. 1953. F IG S . 3, 4 . 

= Pe;;iaa crocata l>lont agnc , Ann . Sc i. Na t. Bot . , SC r . 2 , 13 : 207. 
1840. 

;;: !lymenosoyphus orooatus ( ~lonta gne) Kuntz.c, Revis, gen . PI. 3(3) : 
485. 1898. 

;;: Poou~um c)"('CQtum (~lonta gno) Dumont i.n Dumont & Pal, ~!yco l ogia 70 : 
85 . 1978 . 

Stc om<r - Substrato l, on the hos t petio l e cosily v isib l e a s b l acke ned 
areas, forming a discontinuous rind with epider moid t o i rregu lu ce ll s as 
seen in face vie\o' ; in section rind ce ll s visi ble a t base of s t ipe of apo­
thecium; not kno\o'Jl in culture . 

Hacroconidial s t a t e - Unknown, presumed absen t . 

Hicr oconi dla l s t a t e - Unkno\o11 . 

Apothcc.i.al morphology - Apotheciu variabl e , s catte red along the peti­
ole of hos t loaf and arisi ng in association \o' ith and from blackened areas, 
stipitate, 0.5-I.Smm i n diam , to ca 1.0 h igh, di sc when fresh, d r y , and 
rehydra t ed f l at; hymenium, r eceptacle, m:1r gin, and uppe r port ion o f .s t ipe 
\o'hen fre sh ye li O\o', drying and rehydrating pallid t o tran s l ucen t; base of 
st lpe blackened. 

Apothccial anatomy - Asd 8-sporcd , cu 100-12S:x8-lOOJm , presence or ab­
sence o f cr oz i er s not de te rm ined , long-cyli nd r i c , gr adual ly taperi ng to­
ward the base and ther e deta il s obscured, wa l l 1 - 2~ 111 t hick , enlarged at 
the rounded to sub truncnte apex and there 2- 3( - 4)um t hick ; po re react ion 
in 1-le l te r ' s Reagent not detennined . Ascospor es (20-)2 1-23(-25):x2 . 5-3 . 5 
( -4 )um, gener a ll y biseria t e throughout or l ess comoon ly irr egu larly and 
ob l iquely uni s eriate , hya line, smooth, aseptate , e llipsoid to subfusoid , 
i n out line inequila t ernl, fla tt e ned on one su rface or curved and t he an ­
terior end br o:.de r and cons t ricted i n lower port ion of spore, gllt t ul a r 
cond ition uncertain, possib l y with two polar guttula t c areas composed of 
one lar ge guttule or one broken into sma l le r ones : anterior end of spore 
f r equent) )' somewhat "flared . " Pa raphyses present, but de tail s uni nter­
pretable. Subhymen i tun appnrent l y undifferent iated from medu ll :1ry e:xc i pu ­
l um. Medullar)' excipu lum poorl y devel oped and differ ent iated from subhy­
men ium, composed of narrow {to ca 201111 wide), more or l ess para ll e l hYJ)hac 
originating tn the Sti pe and nenrl )' abs ent in t he f lanks. Ecta l excipu l um 
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FIG. 3. Poculu., ci'"OOO:tW7, l.epTieur 439 ex 1\'Y, freehnnd dra.~ooings. A. Medi­
an longitudinal section of apothecium through ~a.ugin, x 1.000. B. Habit 
sketch of entire fruitbody on substrate, x en SO. 

highly refractive , doubtfully distinguished into inner and outer ectal cx­
cipulum , to ca 351Jm broud toward the margin and sligh t ly br oader to..,urd 
the stlpe, composed of hyphae extending paral l e l or at a lo"'' angle to the 
surface of the apothecium nnd imbedded in a gelatinous mat r ix, the Indi­
vidua l hyphae (3-)4-6(-Sham 10idc; outer covering layer doubt fully presen t , 
but occasionally with the outermost cells of the ou ter ectal cxcipuiUII be-
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FIG. 4. Pocul..w1 Cl'OCatum, l.cprieur 439, f r eehand dr:ndngs, x I ,000. A. 
Median longitudiMl section of BJ)()theciUII fro• base of asci through subhy­
•cnium, ~dul lary excipulutll , and ccul exclpulum . B. An ascus with 8 as­
cosporcs and n paraphysis. C. 6 ascospores dratom after discharge fr011 

coming lightly pigmented :and slightly roughened. t-\argin constructed sitlli­
larly to the ectal exci)>Ulum . but tho hyphoe narrower and the gel more 
pr0111inent and 1110 r e refractive than the tt ssue bt'low, apical cells unmodi­
fied . Stipe with the outor.ost l aye r highly refractive and simi lar to the 
f lan k and to the inside the ge l abs~nt and with the h)']>hac 2- 41.1111 "''ide; 
hairs not observed. 

Habitat : On petiole o f undet ernined leaves. 

tt!/1110109!1 of tho specific epithet : refers to the ret low co l or of the 
apothecium in f resh condition . 
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HolOt:!Jpc : French Guiana, Sinn~unaric, peti o l es of fallen leaves, Jan , 
L.cpricur •1 39 (Montagne, Pl ::antcs cc lluln ircs cxotiqucs nouvelles SCr. II, 
no . 19, leg Lcpricur. 439). 

I llus cr.:t t ion: Denn is, ~ew Bull. 1954 : 327, fig. 36. 1954, 

NOTES . Po :; i:;a ct'ocata ~<o'as or i g ina ll )' de s cribed on petio le s 
of l eaves from Surina.m. Denni s (1954) reported the spec ie s 
from Jamaica, based on o ne of hi s 0"''" collections, (J7 2) which 
I have no t seen, and l ater transferred the species to Hymcno ­
scy ph"s . I have examined a po rt ion of the origina l coll ec­
t ion, Lcpr i c ur 439 , de pos ited NY , and find i t to be some h•hat 
poo rl )' pr c s en•cd .,..i th ma n)' of the apothccia covered by an uni ­
den t ified mold . Thus ma n)' of the microscopic feature s could 
not be stud ied adequate l y , and many of the obs ervations are 
h i gh l y tentat ive and s ubj ec t t o c hange \\'hen additi o na l materi · 
al of the s pecies is obtained and ana .l yzed. Dennis (1954) in 
his s t ud y of the specie s reported the ascospores of t he spe · 
cies t o be 2l ·Z7x3um, while I have fo und them t o be (19·)21·23 
( -lS)xl. S-3 . 5( -4),m. · 

As po inted out by Dumont a nd Pa.l (19 78), a st roma is pro· 
duced; the s pecie s i s , the r efor e, referred to the Scle rotinia­
ccac, rather than the llelotiaceae ( " Leotiaceae ) as has been 
done gene ral!)' . I agree t hat the s pecies s hould be p laced in 
Pocu.Lum . 

Jloloti rur~ a~rovil'ido Hennings was desc ribed on leaves f rom 
south Bra zi l. I have s tudied t he l ectot)•pc collection (desi g· 
natcd nbove) and conclude t hat i t cou l d pos s ibly be a synonym 
o f Poculum c r ocatum . However, a s with the t ype of P. croca ~ 
tum , I find t he apothecia of 1/ . atrooviride to be somewha t 
poorly preserved and poss i b l y sligh tl y immature. In the orig­
inal desc r iption , t he apot he cia we r e sa i d to be "atroviridu­
l o ," but in the collec tion stud i ed the apothecia ""'e r e of a 
small , ye llow, s ti p itate Discomycetc. In t he original de­
sc ripti o n the a scospore s were repo rted to be 1 5-21x3 t~m , but I 
have found on ly tt very few :tppro.:tching 20um l ong. Also t he 
e cta l e xc:ipu lum of Pooulum ol"ooatum i s more obviou s l y gelati · 
ni zed tha n in the le c: t ot n>e of H. atrovir-ide , and the hypha e 
of R. atroviride arc narro,..•er t han tho se of P. ot•ocatum . Un · 
til more materia l of e i ther i s available , I am unable to un ­
der s tand the variat ion , and can on l y p lace R. atl'oviride into 
tentati ve srnonrmr with P. c~ocat 1,m . 

24 . 1/elotium crooinum Ber keley & Cu rti s in Be rkeley , J . Li nn. 
Soc ., Bot. 10: 369 . 1869 ('1868 ' ) . 

NOTES. HcZ.otium cJ•ocinum ,..·as described on twi gs from Cuba 
and "'a s based on :1 l\1r ight co ll ection, 374. 1 have exam in e d a 
portion depos ited in the Curtis col l ec tion at FH, and it i s 
d iffe rent from the one de pos i ted at K. D. IL Pfis t e r hn s an­
anotated the Fll collection u s a species of Phitlipsia , h'ith 
1\'hj c h 1 ag r ee. The po r tion deposi t ed at K was identified b)' 
De nn is ( 195 4) as Calycolla cit!•iua , a decis ion 1dth ""'hich I 
:.t g ree. The t\\'O porti on s of t he \\'r ig ht co l l ect i on r eprese n t 
i sot)•pe s , and :tcco rding to t he Intern:ttionrll Code of Bo tani ca l 
Nomenclature , one mu s t be s e l e c ted as the l ectot)•pe . I desi g· 
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nate the K po rt ion of l\1righ t 374 as the l ectotype port i on o f 
Hst.otiu.m crocimm Berke le y G Curtis a s it ag r ees "'' it h t he p r o ­
t o l ogue, ,.:he r eas t he FH po rt ion c l ear l y r epresen t s another 
species not described in t he p r oto l ogue . 

Denni s ( 195 4) cited the bas ion rm of thi s species as " Po.aiaa 
orocina Bcrk. & Cu r t. , J. Li nn . Soc . Bot. 10: 369 (1868) . " In 
the origina l desc ripti o n t he species ~o.• a s actual ly cited " H. 
[HaZ.otiu.m J (Cat.ycsHa) o l'"ocin u.m 8. & C. " For a full d i sc us­
sion of some neotrop i ca l spec i es of CalycsLla, no"'' r eferred to 
as Bispol'slla , sec Carpen ter & Dumont ( 1978). 

Lectotype: Cuba , on twigs, C. Wri ght 374 (ex .:, with the name " Psz; . 
rocina B. 6 C." '-'Tit ten on the packet). 

2S . Hel.otium c u pl' BU. m Br esadola , lledk•i g ia 35: 295. 1896. 

NOT ES. HBZ.ot iwn oup7>Bu.m \>.'as described on \oo'OOd f rom Blu ­
menau, Br az.i l, a nd "-'US based on a MO l l e r collec t ion , Z9c . 
Denni s (19 54 ) indica t ed t hat he had no t seen the t ype, and I 
have been unab l e to l oca t e the type at the he r baria su r veyed. 
I have, ho\o·ever , loca ted anot her r-101 l er collection , 54d, also 
c oll ec t ed on wood f r om Blumcnau and iden t ified by Brc s adola as 
HoZ.ot ium cupl' sum . The col l ec tion agree s \oo' ith the proto l ogue 
of 11 . cu p1'e um and , I t hus , designa te MOlle r 54d, depos ited at 
S , as the neoq•pe co ll ec t ion. t have fur t her compared the 
t ype specimen of Holotiu.m hucops G \oo' i th that co ll ection and 
find them t o repre sent the s ame s pecie s . Since H. huoopt~e 
has priority , I p l ace H. cupl'tlum into synonymy with it. Fo r 
f u rther discu ss ion sec H. hucopae bc l O\o' . 

Illustrat ion : Denn i s , Kc~o.• Bu ll. 1954: 326, f i g. 35 ri ght. 1954. 

Heotypo : Hslctium cupl'8t4'1!- Bra:.il, B1umcn3u , on wood, A. !>US1lcr 54d 
(ex 5 , s l ides deposi t ed NY with Ou1110nt nu•ber 3036) . 

Hslotium cu.p l'Bum \o'aS a l so reported from Braz.i 1 by Ric k 
(1931) , and there are five co ll ec t ions in hi s herbarium at 
PACA. One collection, Rick 1321 2, is marked "Typus," "''hich it 
canno t be, s ince i t WilS co ll ec t ed i n 1905, and the species wa s 
desc r ibed in 1896. Thr ee collectjons 132 17 , 13218, 132Z6 are 
Ho Z.o tium Z.Bucopso , whU e 13212 and 132 19 represent a very d i s­
tin c t taxon, Moel le l'odi scus muaae (Denni s) Dumont. 

AddJtlonoJ specimcns s tudied: Bra:.i 1: Silo LCOJ)0 1do , on lo.'ood, 1902 , R_ick 
(ex PACA 132 12) ; S!lo Leopoldo, on lo.'ood, 1904, Rick (ex PACA 13217); S3o 
Leopo 1do, on wood, 1930, Rick (ex PACA 13218); sno Leopo 1do , on dec.oni­
catcd ""ood, Oc t 1939, Ri ck tcx PACA 13219); Silo Lcopoldo, decorticoted 
wood, 1905, Rick (ex PACA 13226). 

26. Helotium disceden s Karsten , ll ed"'•i gja 28: 191. 1889. 

HOTI:S. /lelotium discsdlln s was desc ri bed on ~o~·ood from mn a s 
Cernes, Braz il, and \<o'BS t ra nsfe rred to CaZ.yoe'LLa by Dennis 
(1 954) . Ca r pen t e r (1975 ) pa rtial l y r edesc ri bed the species 
and transferred it to Bi. apol' ol.la a s B. disasdsns ( Kar s ten) 
Carpenter. lie further gave a n expanded synonymy and repo rt ed 
the spec ie s from Brazil, Guade l oupe , Uai ti, Dominica, Philip-
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pines, Colombia, Venezuela, etc. Carpen ter & Dumon t (19 78) 
have f urthe r d i scussed t he species and i t s rela t i ves in trop· 
i ca l. America a nd ha ve indi ca ted t ha t it i s one of the mos t 
common species of l nopcr cu l atc Oi scomycetes encounte r ed in t he 
ncot r opic s . 

I have recen t ly examined F.uropean specimens iden t if ied as 
Biepo:rotla oul.fu.,.ina deposited a t PC and fi nd t hem t o be the 
same species wh ich .,..e "'e r e ca lling B. disoe.de.ns from tropico. l 
America . I have been un able to l oca t e t he t ype of B. sul.fu:r ­
ina nnd cannot p l ace B. diocedens int o synonymy wi t h i t until 
a t )'PC ha s been l oca t ed o r a neo typc des i gna t ed. I must r e· 
s e r ve fi nal j udgement unti 1 later , a nd here only s ugges t pos­
sib l e sy nonymy. 

I l lustrntions : Carpent er , t-lyco t a.xon 2: 125 , fig . 1. 1975·. 

Specimens studlod of B. Jiscodcns : see carpente r ti Ow:IOn t ( 1978). 

Additional specimens studied lind identltled u Bisponl.Za (Calycoll.aJ 
8UlfW"'ina : France: Dept . SaoM & Lo i r e , decor ticated dead branches , date 
no t gi ven, J. Gui tl em i n (ex PC , de t . L. Qu6 l ct); Uept. Seine 6 Hai r~ . 
br anches of Ulmus , da t e not given, Mil e Dcca ry (ex PC, de l . Boudier); 
Dept. Loire ti Chc r , wood , Oct 1932, A. Bui sson (ex PC, de l. L. QuC l ct ); 
Dept . Va r , b ranches of Qu~l"CWS oocciforo , Dec 1925, A. de Cr o: als (ex PC , 
de t. Qu6 1et ). 

27. llelotium discula Fe r di na ndsen & l'l' i ngc, Bot . Tidss kr . 30 : 
Zll . I 910. 

NOTES. HeLoti~m disol4la h'as described from Ve nezue l a on 
wood. Dennis ( 1954) ha s indica t ed t hat he cou l d not locate 
the type and tha t the f ungu s c ou l d be a 1 i.che n or a t l eas t a 
membe r o f the Lecanora l c s . J have no t been ab l e t o loca t e t he 
t ype o r au the n t .i c mate ri al of thi s s pecies and f r om t he de · 
sc r ip ti on agree "'' it h Denni s . 

28 . Hol.otium dissemiPlatum P. ll e nni ngs, Hed"'•igia 41 : 25. 1902. 

NOTES. Helotium dieeeminat u, \\'8S descr i bed from Br azil on 
palm l eave s . I have exam i ned a por t ion o f t he type de posited 
ot Sand f i nd it to be no Helotium a t a ll, rathe r a species of 
O't'bi lia . The ecta l excipu l um is composed o f l arge, a ngu l a r to 
g l obose cells , a nd t he asci a r c c a 30x2 - 3um and ge neral l y 
fla tt ened a t t he apex. The pa r aphyses ap pea r t o be expanded 
at t he apex and t here t o 4\lm wide. I have been unab l e to make 
ou t t he details of t he ascospores, "''hich in t he origina l de ­
script ion "'e r e s a id t o be 5-7x l-1. 51Jm. I c hoose no t to ma ke a 
tran sfer of t he species to O'r'bilia unt i l t he ot he r neot r op i ca l 
s pecies of the genus a re be tte r unde r s t ood . 

Holotypc : Holotium diooerrinatu~ - Br uzl l , Sta. Ca tha r i na, Blumenau, A. 
Ml5l lcr , pa lm l eaves , 1892 (ex: S). 

29. Hsl.otium epiphyLlt4m ( Pe r s oon ex Pe r s oon) Fri e s , Summa 
veg . Scand. p. 356. 18 49. FIGS. 5, 6. 

= PsdM opiphyZ.la Pcrsoon, Ann . Bot. (Us t eri) II : 30. 1794 . 
: Psziz.a apiphylla Persoon ex Pcrsoon , ~lyco l. Eur . 1: 295. 1822. 
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1:1c . S. HymBncscyphuo epiphyU.us , CUP-~IE 146 , freehand drawings , x 1.000. 
A. Median longiludinal section of apotheeiun lhrough e;~rgin . B. An ascus 
with 8 ascospores and a paraphys i s. C. 7 ascosporcs dra.,.-n aft er discha r ge 

f'r om ascus. 
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FIC. 6. Hymanoacyphus apiphyllua , CUP-~IE 146 , freehand drawings. A. Medi ­
an longitudi na l s~ction of apothecium at a poi nt in the flank jus t above 
the junctu re of the receptacle :wd Stipe , x 1, 000 . B. Habit sketch of en­
t ire fruitbody on subs t rate , x ca SO. 

NOTBS. liolotium ep iphyZZ.w~ is a common , subsessile, yel l ow 
to orangc-yellok' lnoperculate Discomycete found freq uently 
throughout Europe and North America . t have attempted to lo· 
cate the t ype of the spec i es in the Per soon collect ion , but 
specimens identified as Ps:dza spiphyLZa con t ain no apo t hccia l 
mate r ia l, only sc l e r o tia (which cou l d be mi s t aken for subtur ­
binate apothec ia ) of an undetermined fungus . I am thus fol-
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l owing here the concepts of Whi tc ( 19 43) and Dennis ( 1956), 
and I have not stud i ed the species extensively and am uncer­
tain of its morp ho l ogica l, anatomical variation and geograph­
i ca l distribution . 

Hel.otium opi phyl.Z um '-'35 reported from Guadeloupe by Duss 
(1903) and f r om Ec uador by Patoutllard & Lagerhe1m ( 1895). I 
have been unable to loc ate the matcna l upon "'h lch the Guade­
Loupe report t-·a s based, bu t have studied the Ecuadorian co l­
l ection. The preservation of the material is such that exac t 
i denti.f i cation is no t possible, but I have obse rved in the ec­
tal excipulum c hai ns of globose ce ll s "''hich i s suggest ive of 
f.Joel.lfl :rodiscus. The sma ll ascospores, ca 4 - Sxl.S -ltJm are rem­
ini scent of M. lentus , a common neotropical species. For a 
complete di scus s i on and illustration of M. ~e11tua, see Dumont 
(1976) . 

I have s tudied tft'O collections deposited in the Rick he r · 
barium at PACA, 1320 7 and 13225, which were ident ified as H. 
ep i phyt1.um , but neither repre sents .this spec i es. The ecto J 
cxcipu Jum appear s to be c ons truc ted s imilarl y to H. epiphy~ ­
tum , but the ascospores are too small, (7·)8- ll (-13)x3 -4 \lm. 
An additional collect ion (13220) id entified as H. epi.phyz.tum 
represents the sa.me taxon. A fou rth co llection (13221) is 
some ft•ha t poor I y p r eserved , bu t rna)' be the same t axon . The 
species i s cu rrent l y unknown to me, but is su rely closely re­
lated to H. epiphyl.l.un . Thus the collections upon which the 

C~::~o~~ t~~~o~!~n~: ~~ r~~:~~~ z ~~ ;~~~e;~~tn~~II~P!~~i ~~~~a 1 
species . I have been unable t o ve ri fy the occurrence of H. 
epiphylZ. um in the neotropics. 

I have examined two collections (CUP · ~IE 144 & 146) from 
Mexi co ft•hich may r epresent H. flp iphyllum . These two col l ec· 
tions are some\\•hat different from the li mi ted concept of the 
SJlecies "''hich I noft' have. ~ly collections occur on pine ·nee­
dles ar.d on l eaves o f Quel'ous sp. The apothecia have a l onge r 
stipe t han expected for the species, but structural l y they 
seem t o represent H. epi phyl tum . I present here o description· 
of the species based on the two collections, i n hopes that 
this may a i d s ubsequent identification of the species in the 
neotropics . 

Apothcclal morphology- Apothccia variable , so litary, substipitotc to 
subt urbinatc, to co 2mm wide and co 1.511111 high, co lor s not recorded in 
fre sh condition, disc "''hen dry s li ghtl y cupul:1te, rehydrating flat to 
sl i ghtly cupulate. llymeni um \rro'hen dry flesh-colored to or ange-ye llow, r e ­
hyd rating l ighte r and having a water - soaked appearance to pallid; ma r gin 
conco lo r ous with the hymcnium; receptacle when dry off-white to gray­
white , rehydrating li ghter and ligh,ter than the hymenium; stlpc very br oad 
in r e l ation to diam of recep t ac le , concolorous wit h the receptac l e !.'hen 
dry nnd r ehyd r ated . 

Apot:hecial anatomy - Asci 8·sporcd, 90-120x (9-)10-11(-12)llm , produced 
from c ro:iers, long cy l indric-clnvate , gradua l ly t apering toward s the base 
and [here not expand ing tO form o foot. wall ca l llm thick, en larged at the 
trunca t e apex and there 2-311111 thi ck; pore J+, the walls outlined fain tl y 
b lu e in t-1e l tc r' s Reagent. Ascospores (16- ) 18- 22( -24 )x(3-)4·SlJm , uniseri-
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.o te throughout to l ess commonlr biseriate above and uniseriate below, hya­
l ine , smooth, a septate, ellips oi d to subfusoid, ends rounded to s li ght ly 
pointed , i n out l ine incquilatera l, flattened on one surface, both ends 
equal or anterior end s lightly broader, guttu lcs spherical to irregularl y 
s haped, fi lling mnjor po r tion of ascospore and genera ll y separa ted by n 
narrow band of cytop l a sm or with two large guttu l cs a nd a broad band of 
cyt op l asm i_n the central region of the spore. Paraph)·ses s l igh tl y exceed ­
ing the asci , i nternall y h)•alinc or with yellowish go lden, granular con­
tent s , branching at the base of the 3Sci and towards the midd l e , septate, 
f i li form, becoming s lightl y expanded at the apex and there 2- 31Jm wide , 
wa ll s thi n, smoot h and hyaline . Subhymenitllll no t well diffe rent ia ted from 
the medullar y cxclpu l um, well developed, hya line, in the center to ca to 
en 30-401Jm , consisting of general l y loose l y i nterwoven , more or less par­
al l el, vertical l y oriented hyphae , the individual hyphae hraline to rarely 
pigme nted light bro~m, 1-31Jm wi de, the ""ai l s thin, hyaline and smooth. 
~lcdullary cxc ipulum verr well developed, comprising the vas t majority of 
the apot hecium, non-refractive, hyaline, consi s ting of sepate, branched, 
loose ly interwoven ( t o parall e l in the flanks and tO\ro"a r d the m.'l r gi n) hy­
phae l-2(-3) 1Jm wide, the wall s thi n, non- r efractive , hyaline and smooth. 
Ec tal exc.ipulum from base of stipe to margin cons truc ted in the followin g 
manne r : l ower portion of apothecium composed of a :r.one to ca 50 um thick of 
angular to globose ce ll s to the ou t side and to the inside composed of 
loose ly t o ti ghtly i nte rwov en hyphae 2-6(-8)um wide, the i ndividual ce l l s 
hyaline t o li ghtly pi gmented with wall s thin , hyaline and smoo th; the out ­
e r iDOst ce ll s frequentlr giv ing rise to "hairs " S-SOI.Im long , 2-3um wide at 
the slightl y pointed apex, the walls thin to s lightly thickened, h)•aline, 
an d s1110o th; in the flank the g l obose to angula r cells r eplaced by narrow 
more o r less parallel hyphae orig inating in the medul lary excipul um , the 
hyphae towards the junc ture ""ith the stipe extending at high ang l es t o the 
surface and becoming progressive l y at a lower angle toward t he ll!.tlrgin , ly­
ing parallel t o the surfnce be l ow the margin. 

Spccir:w:ms stud i od : Mexico, Oaxaca, in the vicinity of kill 76, on the 
r ond f rom Oaxaca to Vall e Naciona l , on leaves of Quereus, 10 Aug 1967 , K. 
P. Dumont s .n. (CUP-HE 144 ); dat:l as 1<14, but occurring on pine needles 
(CUP -ME 146). 

30 . Hsl.otium f lavo - aur antium (Henning s) Rick, Brot6ria, S~r . 
Bot. 25: liS. 1931. 

: l.anaia [tavo-aul'antia Hennings , Hcdw i g i 3 41: 26 . 1902. 

NOTES. Lanaia flal1o - aul'antia was described on wood from 
south Bra z i I. It was t r ansferred to H6lotium by Rick (1931 ) 
and reported from Co l ombia by Cas h (1937 ). I have examined a 
portion of t he type deposited at S and conc lude that it i s the 
same as Helotium 'l'ufo- eo'rnsum . I, thus, p lace Helotium flarJo ­
aurantium into synonymy wi th H. 1'u f o- ool'neum , si nce the latter 
ha s priority. For a full di scuss ion , s ee Dumont (1980 ) . 

The Cash ( 1937 ) r epo rt was based o n a Ma r tin collection , 
3785, and is also H. rufo- ooN IBum , a common neot ropica l ligni­
colous s pecies. 

Holo type: Lan::ia ]iaiJO- aurantia - Brnzi I, St n . Cathnrina, near Blume­
nau, A. Maller 259, wood, 26 Nov 1891 (ex S, herb Sydow). 

Addlti.onal specimen studied: Co l ombia, Opto. Magdclena, Sierra Nevada 
de Santa f.tarta, Ce r ro Quemado trial , G. l't' . Ma r tin 3785, lo"Ood, 28 Aug 1935 
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(ex BPI BS Helotium fl.avo -aumn.tium). 

31 . Hel.ot il.4 m f usao - b r unneum Patou illard ~ Ga i li ard, Bull. 
Soc. ~lyco l. France 4: 101 . 1888. FI G. 7. 

Stro.'!lll - Subst rata! , difficult to detect with the unr~ided eye, fona­
ing single or less common ly doub le b!Bck I ines on the .surfr~ce of the bark, 
or mor e cr~sj ly obse r ved when the wood i s cut and then observed as dllrk 
1 ines just benellth the surface of the subs tra t e and i n association with 
the bases of the stipes of apothccia; the blac k lines composed of rind 
cells with differential l y pigmented ~o·::alls, irregu l ar t o epidermoid in face 
view; not known in cu l ture . 

Hacroconldial state - Unknown, presumed a bsent. 

Hjcr oconjdiol st.:~te - Unknown. 

Apot:hecla l morphology - Apothecia variable, scatt e r ed o r grega r ious, 
arising in association with b l ack line s tromn t a, subs t ipitate, stipe 
length less than the d iameter of the r eceptacle, 2-4mm in dio.m, to ca llam 
high, when fresh d i sc concave, dry-i ng fla t to concave, dryi ng f l at t o con­
cave _, reh>•drtning s lightl y concave ; when fresh "toute Ia p l a t e est d'un ­
rouxbril l iant," d r ying dark br ick r ed t o ne:trly b lack, when rehydra t ed in 
2\ t:OII giving off a purple-red dye . 

Jlpot:heclal anatomy - As ci 8-spored, 35-4Sx5-6Lam, produc~ f r om scmll 
crozie r s , short cylindric-c l ava t e, tapering toward the base and occasion­
lil ly forming a small foot, wal l thin to en tum thick, at the rounded to 
subtrunc:ate apex equal t o side ~o·nlls or slight ly t hicker; ascus reaction 
not observed. Ascospores S-7x l .S-2.Sum, biscrillte, ob l ique ly uniscriate, 
or biseriatc above and uniseriate be lo"· · hyaline , SIIKIOth , aseptate , el l ip­
soid or less commonly obovoid, ends rounded or s lightl y pointed, in out­
li.ne i nequi latera l, flattened on one su rface or co1111110nly s li ghtl y curved , 
both ends mo r e or l ess equa l; gut tul es obscure, with two sma ll, irregular, 
po lar guttuhte a reas. Paraphyses equa l to t he t ips of the asc:i, inter­
na l ly hyali ne, branching towards the base of a sci, sparing ly sept a t e, fi l ­
iform, becomi ng slight l y expanded at the apex and there 2-3pm ~o· i de, walls 
t hin, smooth and hyaline. Subhymcnium not wel l defined or differentiated 
fro111 medu llar)' cxc:ipulum, but with an indisti nct zone benea th the base of 
the asci composed of hyphae s li ght l y narrower and IIKir e compact than the 
medu llary exc: i pulum be low, also with the zone pigmented light ye llow­
bro~o'O. f.ledullary excipu l um ~o·ell deve loped, ~o·cll differentiated fr0111 t he 
ecta l exclpulum and g r adi ng in to the base of the asci , COIIIJ)r ising t he ma­
jority o f the fruitbody, variable, non-refr ac ti ve , hyaline or r arely 
slight l y pigmented, consisting o f l oose ly t o tight ly interwove n hyphae 3-7 
pm wide, the wa l ls thin o r rare l y thickened, smooth or rarely slightly 
roughened, hyaline to light brown. Ec tal excipu lum : inner ectal excipul um 
absent. Ou t er ecta l cxcipulum we l l devel oped and well differentiated from 
the medu l lary cxcipu lum, enti r e laye r non-refractive, hya l ine or pigmented 
li ght bro~on to the outside, vcr}' variable in thickness, and ca 20-45(-60) 
Lilli wide; consisting J>rcdominan tl y of a we ll -defined textur<J globu losa; t he 
individual cells 4-8(- l O) um in diam, overlBpp ing, frequently chain-like 
nnd orien t ed perpendicular l y to th e surface of the apothecium, g lobose to 
angula r, the outermo5t cel l s light bro~on, t o the inside hyaline, the walls 
thin to thickened , hyn l ine or pigmented, smooth or r a r e l y roughened, the 
outeTIIIOSt ce ll s unmodified; hair s :absent. ~targi n constructed similQrly t o 
the receptncle , to the ouside with g lobose ce l ls 4-6um in diam, to the in-
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I:ZG. 7. Moal.loroodisoua j'Usco·bl".mnBUIJ, Guillard 240, freehand Jruwings, 
x 1,000. A. f.lcdinn longi tud i nal sec t ion of an apothccium at a pproxi iDntc ly 
midpoint bet~o·ccn aa r gin o.nd stipc. B. ~tcdi:m lon gitudinal section of an 
apothcdum t hrough ma r gin. C. An ascus with 8 ascosporcs and a paraphy­
sis. D. 7 ascosporcs d ra~on a fte r di scharge from ascus. 
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side a zone t o ca lSurn wide of nar row hyph::u~ (paraphyses) terminating in 
cxpnnded apicol cells . Stipe constructed s imi !arty to the receptacle, t o 
the outside the outcmost cel l s more intense!)' pigmented than those of the 
receptac le, and the intern:al hyph:ae ~intaining a parallel orientation :~nd 
onl)' torn :~part :~nd lntentoven In the cent e r. lla i r s absent. 

Hnbitat: On ~'Ood. 

Etymology of the spocific cpithot: refers to the color of the apothc­
chua appnrcntlr in d r y condition tHi the fruitbody ~·as said to be reddish 
when fresh. 

Holoeypc: Holoti.u., fusco- bz-o..otnBum- Venc:tuda, ent r e Mnipurcs ti Snn 
Fernando, sur ccor cc d'urbrc, 26 AoUt 87 , Gai l lard 240 (FH, PC ) . 

Illustrat1on : LeGal , Dlscom. ~ladagascar I'· 326, rig. 147 . 1953. 

NOTES . He l-o ti llm f us co -bpu.nnoum "''as described from wood in 
Venezuela . It was transferred to Ru t at,•oomi.a by Lc Ga l (1953) 
"''ho noted that the fungus produced a subst r ata ! stroma. Den· 
nis ( 1970) transferred the specie s to Iononi.doti o becau se the 
fruitbody yie l ds a purple dye in ammonia. Si nce Helo tium fus ­
co - brunn eum produces n s troma, I agree ldth Lc Gal who placed 
th e species in the Sc l e rotiniaceae, but conc lude tha.t it 
should be placed in the genus Mosz.z. .,.odis cus since the ec tal 
excipulum is composed of a well developed textura. globulosa to 
angula ri s a nd occurs on wood. The forma.l transfer is motdc 
here: 

Moel l erod iscus fuscobrunneus (Patoui I l ard ti Gaillard) 
Dumont. comb . nov. 

&!slOn!Jm: 1/eloti.um fus oo- bPWmcum Pat. G Go i 1., Bull. Soc . Mycol. 
France 4: 101 . 1888. 

1\' ithin the genu s MoeLZ.er odiacuo there a.re t wo additional 
species which emit a purple or reddish purple dye in ammonia 
or 21 KOH, M. musa o and N. guttu la t us. In M. gu t tu la t us the 
ascospo re s have t"-'0 large obvious polar guttule s .,.•hich fill 
mos t of the spo r e, separated by a narr0\11' band of cy top la sr.~; in 
N. fus cobrunn cus the ascospo r es have two t iny, pola r guttulate 
areas and lack the d i st inct guttulcs of the forme r spec ies. 
Hoelhrodi.scus fus oobrur.n eus appears to be most close l )' r e l at· 
ed toM. mu ses . Dumont (1976) reported the a scosporc s of M. 
musae to be (3-)4 - S( - 6)xl.S-Z(-2.5)1Jm , while those of M. fu.s ­
cobru.nn eus are r eported to be S · 7x 1 . 5-2. 5\.l m. The two spec i es 
arc best sepa rat ed on the basis of t he different ascospore 
sha pe s. In M. muoae they arc equilateral in ou tline, ovoid to 
subc ll ip soid and have t\oo'O "''e ll -defined polar gu ttules, \':hile 
in M. {u soobl"unn eu.v they arc genera ll y inequila t e ral, general· 
ly flattened on one side and slightly curved, and lack \oo'Cll· 
defined guttulc s . Si nce both s peci es a r c known to me from so 
few co llections , I do not ful l y under s tand their morpho logical 
and a. natomical va riat ion. Should the ascospore shape prove to 
be variable and a n unre lia ble character, then it is possible 
that the two r eal l y represent one variab le taxon. Until mo r e 
co llec tion s arc s tudied, t m3inta i n them as d i st inct spec i es. 

32. Hel.o t.i um f usoopu l'pu1'6Urt Rchm, Hedw i g ia. 39: 94. 1900. 
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NOTES . HBlotium fuacopu:rpla•own wa s described on wood f r om 
Braz il by Rc hm ( 1900) a nd wa s t ransferr e d t o Hymeno scyphus by 
De nn is ( 1964). t have examine d t he hol o t ypc depos it ed a t S 
a nd conc l ude t ha t i t is t he same as Helotium l'ufo - corneum , 
wh ich has p r iority . Fo r fu ll discussi on, see Dumont (198 0). 

Holotype: He'totium fuocobMOVUium - Br ati I , Ser r a dos Orgaos , on wood, 
Oct 1896, E. IJle 2500 (ex S, her b Rchm) . 

I llustration : Dennis , Kc"' Bu l l. 1954: 329 , f ig. 38. 1954 . 

33 . Helotium gedeanum Denni s , Kew Bull. 1954 : 322 . 1954 . 
F I G. 8. 

: Cudoniot.Za javanioa P. Henn ings, Monsunia 1: 173 . 1899 . 

NOTES. Cudoniolla javanica was originally de s c r ibed by 
He nn ings from J ava . Dennis (19 54 ) demo ns t ra ted t ha t it s hould 
be p laced i n Holotium , but the name ~·as preoccupied by a Pe n · 
zig and Saccar do epi t he t. He pr oposed t he new name Heloti.um 
gsdsanum Denn is , a nd later t r a ns fe rred i t t o Hymeno scyphus as 
H. ;iavanicus (He nnings) Denn is . Ne it her Denni s no r I have 
be e n ab l e to l ocate t he t ype of C. ;i a iJani.ca . 

Denni s ( 195 4) repor t ed t he spec i es f r om Jamaica based on 
o ne of his co ll ec ti on s , Denn is J SO , oand p r ovided a desc rip t ion 
and illustr ation s of t he s pecies. He described t he ecta l ex · 
cipu lum as being composed o f t igh tly i nt e n.·ove n hyphae, which 
appea r a l mos t pseudopa r e nc hymatous i n sect i on and cove r ed by 
bro"''" • t hin wa ll ed ha irs . In his illu s tr at ions, he pic t ure s 
t he ind i vidual ce ll s a s havi ng t he i r l ong axis para lle l t o the 
s urface of the apothec i um , nnd fo r mi ng a we ll·l aye r cd t extur a 
pri smn t i ca. 

The cxcipu lum o f this s pec i es i s comp l ex and difficult t o 
inte r p r e t, and my observat i ons differ somewhat fr om tho se of 
De nnis . I t is my i mp r ess ion tha t the hyp hae of the medullary 
excipul um are compr ised o f '-'ell· defined and loose l y a rranged 
tex tura int ric3t3, a nd tO\o'ard the ou tsi de t he hyp hae become 
mo r e and mo r e tig h t l y compac t, wi th some of the hyp hae mai n · 
ta in i ng hypha l · or i cn t at ion "''hilc o the r s l o s e t h is o rientation 
and the hyphae become disrup t ed , a nd t he r esult ing st ruc ture 
i s o f i rregular t o g l obos e c e lls . The outermos t c a l OOum is 
th en composed of very refra c t ive i nd ividua l cells maintai ning 
a perpendicu la r orientat i on t o the sur face a nd i nd i v i dua l hy· 
phae whi ch appear t o be d i so r iented a nd con to rt ed . The out · 
side of t he surface i s c o ve r ed wi t h " ha ir s " whic h are 1 ightl y 
pigmented, st r ong l y clav a te , often cap i tate, o r cy li ndr ic . 

The st r uc t ure is simila r t o t ha t described fo r ChloNmco ~ 
alia b)• Dixon ( 1975). Acco r ding to t h j s i n terp r etat i o n , Den· 
n is ' s col l cc t ion of Hyms noscyphus javani.cus cannot be Hymllno ­
scyphus as defined here. Since I ha ve not l oca t ed the type o f 
tld s species , I canno t de termine if t he t ype i s , i n f 3Ct, an 
Hymenosoyphus . I am not no~o• r eady t o propose a ne w t)•pe fo r 
c . jauanica and thu s mere l y question t he repo r t of II . jauani ­
cuo from the neotrop i cs . Shou l d the Denn i s col l ect ion t u r n 
ou t to be the same a s the t ype, it ~o• il l t hen be p l aced i n a 
genus ot he r t ha n Hymenoscyphus . 
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FJC. 8. Hsl.Dtium gadoanwr~ . Denn is J SO, freehand dr::~wings. A. lly-
phae on the su rface of the sttpe. B. II)'Phne fro::. the su r face of the re­
cep tacle. c. llabit sketch of entire fruitbody ( redrawn from KC\rro' Bull. 
1954: p. 322). D. An ascus ··dth 8 asc:osporcs and n parnphysis. E. Median 
longitudin:~l sect ion of an opothecium through m.ngin and upper port ion of 
f lank. F. 7 ascosporcs dra'oo'Tl after di scharge from the nscus. A, 8, 0-F 
x 1, 000; C, x en SO. 
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The struc t ure of t he ecta l cxc i pu l um is t he same as tha t 
described by Dixon for Ch l.o rooncoelia. I have obse r ved two 
short st.ipcs and receptacles arising from a common larger 
sta l k, but have not observed an ionomidotic r eac t ion. Howcv· 
e r , 1 did sec a ye ll o"·- brown dye given off in 2\ KOH. The hy­
menium of the Denn i s co llec t ion i s dark br ick- r ed , wh il e t he 
receptac l e and s t ipc are bla.ckis h. Wi t h t he combi nation of 
sca ll asci , sma ll ascospores , t he comp l ex cxcipu l um desc r ibed 
above , the cha r acteristic tomen t um hyphae, t r efer the col­
lection to ChloPsnaoslia. According to Dixon , t hi s genus is 
sepa r ated f r om Co 1'diB1'itflo by t he l ack of an i onom i dot i c reac­
tion . I s hou l d n l so men t ion t hat the s tructu re o f t he apo t he­
c i um i s ve r )' s imil a r to BiapOl' Blla , which has 3 ye ll ow colo r 
<tnd !<leks the hairs of Chtorosnaoel.ia . 

Spoci.mon studied: Jn~~taicn , Bl ue Mountains, 1-lossman's Peak, l ogs, 22 
Dec 49 , R. w. G. Dennis JSO (ex K) . 

Illustntlon : Dennis, Kcw Bull. 1954: 322, fig . 31. 1954. 

34. Helotium hyphicola P . He nnings, Hedwigia 44: 69. 1905. 

ROTHS. Helot.ium hyplli oo la wa s desc ri bed on t wi gs c overed 
with hyphae o f AatoPula oo l'nicula ro i.iformis f r om Amazon i a n Br a· 
zil. In t he origina l desc r iption He nn i ngs (190S) cited two 
collections , Ule 2829 and 286 5, but did not designate e ither 
as t he holotype. I have examined both collec t ions deposi t ed 
at HBG a nd conclude tha t t hey both rep r esent the same taxon . 
I he r eby des ignate Ul e 2829 as the l ec t o t ype specimen of Hel.o ­
tium hyph icola. This collection "''a s chosen i nstead of t he 
other because i t con t ains more apo t hecia. 

This species is t he same as wha t Carpenter & Dumont (1978) 
refe rred to as Bioporella di scQdB rHJ, wh i c h, as is s ugge s ted in 
thi s pape r , is t he same as BispOl'Qlla oul.furina . 

Specjmtm& cited: llra:.i l : Amazonas , Rio Jur ua f.tiri.111 , dead wood, Oc:t 
1901, Ule 2829 (Lectotype specicu~n of Hetotium hyphicola , ex IIBC); Amazo­
nas, Rio Jurua Miri m, rotten wood, Oc t 1901 , Ulc 286S (S)"n t ype and no"' 
l ectoparatypc of H6lotiwn hyphicol.a, ex II BG). 

35 . lfoloti.um irJ•egularo Rick , Br ot t! r i a, S~ r . Bot . 25 : 110. 
1 93 1. 

NOTf:S. HelotiuM il'regularo was desc r ibed on \<o'Ood from 
sout h Brazi l . De-nn i s (1960a) me nti oned a pr ob l em r cgard _i ng 
r eadi ng t he da t e on the labe l of the t ype of H. irt•ogulal'B , 
deposited at PA CA . The spec i es \<o'3S desc r ibed i n 1931 and Den ­
nis i nte r p r eted the date t o read "1 939" . I have concluded 
that the date s hould r ead " 1929" and that t he specimen depos · 
i ted at PACA, 13213, and marked "Cotypus" is , i n fact , the 
ho i otype specimen fo r H. i rregu Za r e . 

Dennis s ugge s ted th3t H. il'reaular• cou l d be synonymous 
with H. leucopoe . I ag ree with him, and the la t te r name has 
priority . For fu l l discuss ion, sec notes unde r H. lau.oopse 
belo.,: . 
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Holotype : Hel.ct ium if'P6{1Ula1'6 - Sraz i 1, Sllo l.eopo ldo , wood, June 1929 , 
Rid (ex PACA 132 13). 

36. Hyme noacyphus javanicua (P. Hennings) Dennis, Persoonia 
3: 77. 1964. 

NOTES. See Hel.oti um qedea num for full discussion. 

37. Hymenoscyphue t asiopodiuo (Patoui llard ) Denni s, Persoonia 
z: 190. 1962. 

; Bel.oni.di um l.a6iopodiwn Patouillard, Bu ll. Soc. f.lycol. France 16: 
184 . 1900. 

NOTES. According t o Dumont & Carpenter (1981}, Hymsnoscy ­
phua l.asiopodius appear s to be a common and widel)' occurr ing 
neotropical species. See Dumont & Carpenter for full descrip· 
t ion, discussion a nd illu s trations. 

38. He l otium lasa ot'i Denni s, Kcw Bull. 14: 432. 1960 . 
FIGS. 9, 10. 

Stroma - Substrata!, on the hos t difficult tO detect w1 th the unoided 
eye , visible in sec tion as rind cel l s at the base of the Stipe of the apo ­
thcciw:a or as blackened areas o f the host; the rind ce ll s with di fferen­
ti.ally pigmented walls, epidermoid to irregular in face view; not kno"'fl in 
culture . 

Hacroconidial state - UnknO'-'n, presumed absent. 

Hicroconl dlal state - UnknO'-'n . 

Apothecl tll morphology- Apothec:ia s o litary, s tipitat c, l -211l.r.l in di am , 
O.Smm hi gh, l"hen fresh disc concave, drying conca ve to flat, rehydrating 
concave t o f lat. lly!llcn iUJII when fresh pall id, drying pinkish brown, rehy­
drating lighte r: margin 'tl'hen fresh pallid, dryi ng dirty white, r ehydr:ating 
pallid to s ubtrans luc.ent; receptacle when f r esh pa llid, drying white to 
off·white, rehydrating l ighter ; stipe cy lindrical and s hort above , when 
fres h , dry , and rehydrated concolo r ous with tho receptacle, darker be l ow. 

Apothecial anatomy - Asc i 8-spor cd, (70-}7S-8S (-90)x(8-) 9- 11 Lira , pro ­
duced f rom tiny c ro t ic r s , c l avat e, gradually tap ering t owa rd s the base and 
there fo rming a tiny foot, wall en ll!lll thick, enlarged at the rounded to 
truncate apex and there 2- 3um thick ; pore J-. Aseospores (9-) l0-ll(·l2) x 
•1-Su•, uniscriatc t o biseriate above and uniseriato below, in youth hya ­
line , SlftOO th, aseptate, ellipsoid , ends rounded, in ou tline s l ightl y inc­
qui la tera l or rare ly f l attened on one side , both ends mor e o r less equal 
or anterior end s lighti }' broade r; guttules poorly defi ned or obvious , two 
mor e or less equal or wi t h an t erior one s lightly l ar ge r, i rregula rly 
shaped, la rge 1-2\JID wide, pola r o r with two irregul a r guttu l ate areas: ap­
paren tl y di scharged fro111 the ascus while hyaline, bcco111ing lightly pi g­
IIICnted aft er discharge, gencr a ll}' maintaining s ame shape or bccoo tng 
s l ight l y more expanded; guttu l es becoming more difficult to de tect; wall s 
faintly punctate; a few p i gmented , punctu3te, co l lapsed nscospores ob­
served in apparent ly ma lfunc tioni ng asci. Paraphyses equal to o r slightl y 
exceeding the asci, interna l ly h)'a l ine , branch ing at the base of the asci 
and toward the middle , r are ly branching to't.-urd the apex, septate, flli· 
fona, bccondng s lightly expanded at the apex and there 1- 2um "·ide; walls 
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FtG. 9. Lambel't4l.La laBBBri , Dennis 1814 ex K, freehand dr:lwings, x 1,000. 
A. l>ledt:~.n longi tudinal section of an apothccium through margin. 8. Left : 
A paraphys i s and an ascu:~ with 8 obliquely uniscriate ascosporcs: Tight: 
an ascus with 8 biscriatc ascosporcs. C. 6 :~.scnSJ)()':'"CS drawn after dis­
charge from the :1scus. 

thin or rarely slightl y expanded at the apex a nd there 1-'Zu• wide: \o.:tll s 
th i n or r:.rcly sl ighll y thickened . hyaline and smoo th. Subhyrncn ium !o'Oll 
deve loped, pigmented ligh t brm;n, in the cente r t o en 25\111 wide, a s narrow 
as ISu• at the .a rgin , at the base of the asc i consis t i ng of generall y 
very loosely inte rwoven, paralle l, ver tically oriented hy,,huc or t owards 
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A 

B 

FIG. 10. ~beNalla l.assBri , Dennis 1814 ex K. freehand drawings. A. t-Ic­
dian loni:itudinn l secti on of nn apo t hec:iull at opproxlutcl)' midpoi nt be­
tvccn aargin and Stipe, x 1,000. B. Lipper: habit J..etch of apothecium nn 
substrate; lower s ketch of sec ti on of npothcciug showing distribution of 
t issues, rcdrn~TI from Dennis (1960), x ca SO. 

tho medu llary excipulura a nnr r ow ~one of hyph:~e extending para ll e l to the 
base of the asci, the i nd ividua l hyphae I ightly pigmen t ed t o hyaline. 1-2 
\Ill wide , the walls thin t o s l ightly thickened. pigmented , siiiOOth or rnrel)' 
roughened. Medullary cxc•pu i UII poor ly developed :md nearly absent in the 
flanks, obconical , non-refractive , hy3line to pig11ented light b rown, con­
sis t ing of septat e, branched, loosely to IIOden t e ly t ight ly interwoven ( to 
paral l el in the flank s) hyt'lhae 2- SuCI ~o•ide, the wa l ls th in t o s l ightl y 
thickened, non- r efractive, hralinc or p iga~en t cd light bro~TI and smooth . 
l:ctnl excipulua: inne r ectal cxcipulum "''e ll -defined and wel l -differenti­
ated f r om outer ecta l excipu lum and mcdull 3ry exc ipulum, entire l aye r non­
refractive, li gh tl y to 11odcrnt ely piglliCnted brO\rro'll, to en 8- 10\1111 ~·ide to­
vn rds the 110rgin nnd to C3 20u• wide tO\rro':l rds the s ti pc , consis t ing of 
loosely to tightly c.ompnct , pnrallc l to s l ightly interwoven, lightly to 
intense ly pigmen t ed hyphae 2-3( - 4) U11 ~· ide, the wnlls thin, non-refractive, 
pigiiiCnted, s1110o th t o rarely slightly roughened. Outer ect a l excipulWII 
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non- refractive , non- ge l a tin ized, entire Laye r hyaline t o occasionally 
l ightly pigmented, ca I Slim broad t owa rd s the ma rg in and to ea 20-30ua wide 
toward the sdpe, consis ting pr edominantl y of tcxtura prismatica with the 
indlvidunl hyphae extend ing parallel to or at l ow ang l es to the surface of 
the llJ>O thecium; the individual ee l Is to\ro'ards the mn.r gi n (5 - )8- 1Sx3-S(-8) 
tim , (8-)I0-16( - 22)x(S-)8- 12um towa r ds the stipe , the wa l l s thin, hyaline 
nnd s11100th. Outer covering layer pr esent , the individual hyphae ex t ending 
para ll e l to tho surfncc of the apothecium, overlapping, hy3line t o more 
coanonly pigmented 1 i ght brO\o"n, the t.•a I 1 s non-refrac tive, thin, genera lly 
lightly pigmented and SI!IOOt h or ra r ely finely roughened . !lairs present, 
origin3ting f r om intercal:~ry cel l s of the outer covering layer, clothing 
t he su r f :.ce of the apothecium, indiddumll y short or long, bcc0111ing tight­
l y i nten."ovcn and details becotling obscured and frequently appclll"ing cel­
lulur and fila~ntous . r.targin poor ly de\'eloped, narr o\o· above, broader be­
low, entire layer light brown t o intensel y pigmen t ed, constructed shll l ar­
l y to the npot hccia l fl:lnk below, the individual cells sma ller, the na rrow 
hyphae between tho brick-shaped ce ll s and the luyer of asci and poraphyses 
becoming mo r e intensely pi ga~cn ted than the corresponding layer below . 
St i pe in the upper portion cons t ructed s i mHarl y to the apot heci:ll flank; 
a t npp r oximate ly midpoint to the outside a n outer covering layer of narrow 
hyaline to pigatented hyphae with walls t hin , pigmen t ed, smooth to rough ­
ened, to the inside a tone of p:lrallel hyphae with hyaline to brown, 
brick-shaped cell s with walls th ln, hyaline to brown, SIIOOth to roughened 
and grading into a pigmented z.one comprised of longer nnd nanower cells 
in the central core; rind cells \'isible at the bas e of the stipe at the 
junction with the substrate; hairs present , as on the receptacle. 

1/abJtat : Leaves and twigs of small trees in the ~lolnstomatacoao. 

Etymology ot the specific epithet: r efers t o Dr. Tobias Lasser , the Di­
rector of YEN when Dr. Dennis, the collector of tho type, collected in 
Venez.ue lu. 

Holotype: He lotiWTJ laasa.ri - Vcnez.uo l a, west ridge of El A vi Ia , above 
Cnrocns , Oto. Feder nt. leaves and shoots of sutl trees in Mclastot~~ata­
c:cne, 17 Aug 1958, R. W. G. Dennis 1814 (K). 

Illu11 traeions: Denn is , Kew Bull. 14 : 432, fig. 4. 1960. 

NOTES . He Z. otium l as u :ri l<I':I.S described on l eaves and tl<l•igs 
from Venezuela and was transferred to HymtHlOB yphus by Denn1s 
( 1964). I n his origin a l descr ipt ion Denni s ( 1960) indicated, 
"This i.s certainl y not n t ypical 1/eZ.otium .. . " With the pres· 
cncc of a st r oma on the host , I conc l ude that it is a membe r 
of the Sc.le rotiniaceae, and because of the presence of pig· 
me n ted and punctate ascosporcs, I place the species in t o Lam­
bor toZZ.a. In general, my other observations agree with tho se 
of Denn is ( 1960), but the single apothecium which I s t udied 
wns perhaps somewhat poorl)' preserved, a nd some of my observa­
tions of the sterile tissue are t hus s ubject to modification 
as more mate rial is availab le for s t udy of thi s species. 

The species appears to be most close l y related to Lambert· 
st.ta tro pi aa li s, l<l'hich ha s s ubreniform ascospores , l Z-l4x4 -6 
~m. and i s most easily d i s tinguished from the o ther species by 
the following combination of characte r s: J- asci , tightl)' in­
te rl<l·oven hairs clothing the su rface of the apothecium and as­
cospore s (9-) 10-ll(-12)x4-Sum . I propose here the forma l 
transfer to Lambo'l't ol.la ; 



Lambertella lass er i (Denn is) Dumont , comb . nov. 

&ls1one;m: HBZotium 'Laaseri Dennis, Kcw Bu ll. 14: 432. 1960. 
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39. Halotiun teucopse (Be rke l ey & Cur ti s) I.e Gal , Pr od. Flor e 
Myco l. Madagascar 4 : 335. 1953. FIG. 11. 

: PB1>i::.a ZQUcopaio Berke l ey 6 Curt i s in Be rk e l ey, .1. l. inn. Soc. , Bot . 
10: 368. 1868. 

; Hyr.:cnoocyphuo 1An4copsis (Be rkeley 6 Cu rt is) Kunt:c, Revi s. gen. Pl . 
3(3)' 485 . 1898 . 

.llpothod aJ morphology - Apothccin va r iab le, so l itary t o gr egari ous , 
s tipi tate, 4-7rmD i n di u , 2-4 111111 high , when fresh disc variable, charac t er­
isti c , f lat, irr egu lar , convex , umbilicate, margin r cflexcd, wavy, l obed, 
drying strongly convex-umb ili cate , rehydrated remaining convex. ll)11cn ium 
when fresh vari ab l e, copper-colored, ye llowish , pa 11 id, off-white, d r ying 
pa ll id to fl esh- color od , r ehydra ting p3llid s ubtrans lucent t o ligh t br own; 
1113rg in gene r al l y conco lor ous wi th hymcnium; r eceptacle genonll y sl i ghtly 
lighter t han or conco l or ous with hymcn ium 111hen fresh, dr y o r r ehydrated; 
s ti pe i n the uppc·r portion concolorous with the lower portion of the re · 
ccptac le, bcco111ing dark br ohTI towards tho base of the stipe. 

Apothccial dnatomy - Asc i 8 · spored 38·S2x4 · S\lm, produced from Slla ll 
c rot icrs, cy l indric·c lnva te, graduall y taper ina t o the base nnd there 
forming a ti ny foot or not ; w:~ll thtn ( less than 11111) , s li ghtl y en larged 
at th e r ounded :~pex :~nd there to ca. 1\lm thick; por e J•, the "'a i ls outlined 
b lue in ~lell.e r' s Reagent . Ascospo r es (4 · )S·7(·9)xl.S·2(-2.S}lllll, obUquely 
unisoriate or biseriate above und un iseri3te below, hyaline, smoot h, asep· 
tate , obovold, pyr lform, slipper -shoped, ends gene rall y round ed or rounded 
3bovo and s l igh tl y fusoid be l ow , In outline ge neral l y equil n t eral, ante­
rior end broader t han pos t erior end; gu ttul es generally p resent as two 
guttulate, indis tinc t, polar areas, anterio r areas general ly larger than 
pos t e ri or . Par:~physcs equal to or r arely exceed i ng the 3Sci , internal ly 
hyaline, branchi ng 3t t he b3se of the asci, septate, fi l iform, not notice· 
:tbly expnnded at tho apex and the r e 1-2(-l)llm wide, ~o·al l s t hln, smooth , 
and hya line . SubhyracniUIII we ll -developed and well-differentiated from the 
•edull ary excipul um , hya l ine o r less cor:11110n l y li ght ye llow-b rown, i n the 
center to ca 30)1111 t hick, as narrow :ts IS!lm t oward the ma r gin; consl n l ng 
of ve r y tightly inte rwO\'en hyphae; the indh•idu:~ l hyphae losing hypha ! 
orienta t ion and appeari ng ce llul a r in many a r eas, hyal ine or ra r e I)' I ight 
br0'-'11 , 1·2um wide, the wal l s thin , sooot h nnd generall y hya l ine . Medul ­
hry exci pul um well devel oped, obcon ic:a l, non- r e fr:tctive , hya line, con· 
sisting of sep tate, branched, l oose l y t o tightl y interwoven (to parallel 
in the flank s am.! towards the ~rgi n ) hyphae 3-7(-S)um wide , t he wal l s 
thin , hyaline, a nd s rDOOth. Ecta l excipulUJII : inner ecta l exipu l um absent . 
Out er oc t al excipuhtm well deve l oped , undi ffe rentiated, gr adi ng in t o the 
medu ll ar)' excipu l um to the in s ide, entire Ioyer non - r efntctive to s li ghtl y 
refroctive, hyaline , to ca 30llm wi de t oward tho 103r gin and to 60llm wide 
to"·ard the s ti pe , consisting of t ex t ur a por-recta t o a sm:~ l l cell ed tex-tura 
pr ismatica with the i ndividu:~ l h)•phao tightl y compac t, frequentl y undu l a t~ 

lng, ex t e nding ~re or Jess pa r a ll el to the surface o f the upothecium and 
parallel t o each othe r or slight l y i nte rwoven, the individua l ce ll s t o· 
wards t he margin S·22x3-4(~S) llm , toward the s tipc the cel l s simi l ar to 
those t owa rd the margi n or on l y s l ightl y longer , the wa ll s t h in, or less 
co-.only s lightl y thickened, hyaline or r arely p i gmen ted light broltl"', but 
the outemost hyphae of the outer ecta l cxcipulwa occasiona ll y lightly 
pigmen t ed, brown and smooth, Outer covering laye r absent . Hairs absent . 
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Margin simple , poorl)' developed, nn rro"'·er above and b roader below, entire 
layer hyo l inc or I i ghtly pigr.~cnted )'C l low-bro'lrrll, construc t ed s i mi I arty to 
the npothecinl fla nks be l ow, the ap ica ll y free ce ll s unmodified. Stipe in 
the upper portion cons truc t ed s imi l arly t o the lower portion o f the r ecep­
tnclc, be low midpoint of the s tipe 3nd t o the outside bec0111ing lightly 
pigmen t ed and becomi ng increasi ngly more intense toward the bnse of the 
s tipe, the Individual ce ll s t o the outside also frequent l y slightl y round­
ed; rind cell s absent. llai rs ttbs cnt. 

Habitllt: On decort i c.:ated wood . 

Etymol ogy of the specific opithot: refers t o the white color of the 
o.pothecium . 

Holotype : P6.::i3G lBucofJ$iiJ -Cuba, on dend ...-ood, {date not indicated) , 
C. ltt' ri ght 372 (K) . 

Types of taxono:rlic synony1!.2$ : llolotypo of Ho.l.o t iwm irregt4l.arD: Bradt, 
S~o Lcopo ldo, on ~o·ood, 1929 (sec notes below) , Rick (ex Pi\CA 13213). Nco· 
type of Hol.otium ouprmun: Bru zil, S!lo Leopo ldo, on wood, fol~l!cr S4d (S). 

Ill ustr.:~tlons: Dennis, Ke!w Bull. 1954: 326, fig. 35 left. 1954. Den· 
nl s, Kcw Bull. 1954: 326, fig. 35 right. 1954 (as H•l.ot:ium cuprosum). Le 
Cal, Prod. Fl ore Mycol. Madagasca r 4: p. 336 , fig. ISO. 1953. 

NOTES . Pe ai:Ja leu.copoio wa s or.i g inall)' desc ribed from Cuba 
by Berke ley & Cur tis in Berke l ey ( 1869) , was ba s ed on a Wright 
co llection 372 , and wa s l ate r transferred to Hymonoocyphu.e by 
Kuntze (1898) and to HBlotium by Le Ga l ( 1953). Dennis ( 1954) 
s ugges ted thnt a nother neo tropi ca l H~loti.um might be closely 
related to it, Ht~lot:ium cup ro t~ur.t , nnd further sugge s ted that H. 
i rregulars and H. cu.p1'e:m . . . "ought probably to be reduced to 
synonymy under H. leucopse •• • " Denn i s ( 1964) did, however , 
r ecognize at l e ast t\\'0 of these as disti nct species , II. leu ­
copse and H. cup r s um, and placed them into Hymonoscyphua . 

I ngrec wi th Dcnn is that the species s hould be p l aced in 
Hymonoscyphuo , but after having examined the types of both 
1/e t ot ium i JOr ogu!.a r o and H. cupr eum , I conc luded that both are 
luter taxonom i c synonym s of H. Z.e ucopos , "'hich hns priority. 
I am uncertain as to its other affinities in the genus. The 
fo l lowing combination of chnracters make this spec ie s r eadily 
s eparate from other species in the genus: small , obovoid to 
py rifo r m oscospores , undiffe r entiated ectal exc ipulum composed 
of narrow, para ll e l to undulat ing hyphae. its occurrence on 
ft'Ood. and large irregular apothccia. 

40. Httl.otium l~ucopue ~lontagne in Gay , Hi sto ria Fhica )' Po · 
11ti ca Chile, Bot:inica 7: 410. 1853. 

NOTES. lls!.otium h!4copua \o!3S described from Chile on 
l eaves of PBl'B Ba !.inouo , and in t he origina l description nei · 

FIG . 11 . Hymenoecyphua leucopsia , h"right 371 ex K. freeh~ nd druwings . 
A. Median longitudi nal section of an apotheclum a t. approximat e ly midpoint 
between margin and sti pc . B. Mcdi3n longi tudinal seCt ion of 3n apothecium 
through ma rgin . C. An ascus with 8 as cospo rcs and a pa raphysis. D. 6 as· 
cosporcs drnwn afte r dischnr ge f rom the ascus . E. Uabit sketch of apo t he­
clum on substrntc. A·D x 1,000: F. x ca SO . 
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ther ascospo r e nor ascus measur ement s ~o~•e r e g iven. Denn i s 
( 1961) reported the species f r om Ne"'' Zea l and and r eported the 
nscospores i n the t ype collection and in the one from New Zea· 
lund to be 18 ·2 2x4-S . Sum and to con ta in 4·6 well deve l oped 
guttule s. According to Dennis t he species was thu s v ery 
close l y related to Hymeno•cyphus caudatus. I have attempted 
to borro"'' the type of H. l•ucopus from PC , but have r eceived 
only a photocopy of a pla t e with no apothecial mate ri al to 
s tudy. Without t ype or authentic ma t erial to s t udy, I must 
rely on t he original description and Dennis's commen ts. If as 
Denn i s has suggested, H. hucopuo and H. caudatiJ.B can be sep· 
arated by the guttules i n the a scospores, then ~o~·e mus t consid · 
er t he two os d i s tinct species. Dumont ti Carpenter (1981) 
have reported H. caudatus from Venezuela, Colombia , Panama, 
Ecuador and southern Peru, a nd concluded that the ascospores 
in the neo tropica l co ll ect i ons did, in fact, have gu ttul es. 
t f this is the case , then a s cospore gu ttulat ion is a doubtful 
criterion to be used in sepa rati ng the b ·o. 

Until type or authentic ma t er ial is available fo r H. le:uco ­
pus , 1 can only consider it as a poss ible synon ym of H . cauda ­
tus. If, in the final ana l ys i s t hey arc demo nstrated to be 
the same, then t he epithet "hucopus'" mu s t be adopted, since 
it has p r iority . Helotium toucopuo was described in 18S3 and 
H. caudatum by Karsten in 1866. 

41. Holotium lividum ~lon tagne in Gay, His tor in Fisica y Po· 
J1 t ica Chile, BoU:nica 7: 407. l8S3 . 

NOTES. Holoti.um l.ividum was desc ribed from Chile as occur­
ring on l eaves of Ao.z to.zic;u:r puncta tum . I ha ve examined the 
presumed holot ype deposited at PC and find the specimen very 
poorly preser\'ed, and t he single apothecium studied possibly 
attacked by a member of the Fungi l mpc rfect i. In the ma jority 
of the s tcr i lc tissue , I hnve no t been able to determine the 
specific tissue composition and details of the hyphae. The 
medullary excipulum is composed of inten.·oven hyphae, while 
the ectal excipuJum is composed of long , narro"'· hyphae, which 
are generally co ll apsed i n this specimen . It is probable tha t 
the excipulum i s composed of either a t ex tura p r ism3 tic3 or 
porrecta, and I have see n no indication of a gela tinous rna· 
trix. 1 have noted a rather high propor t ion of misshapen and 
contorted ascospores, but the normal 3scospores seem t o be 4· 
6x2(-3)vm , obovoid , biguttulate, the ends were frequently 
sligh tl y pointed to rounded and hyaline \o' ith no indication of 
p.i~mentati on . 

The apothccia on the leaves "''ere s ubs tipitatc with a very 
short s tipe. I detected b l ack line stromata extending irrcgu · 
l a rl y along the su rfaces of the l eaf b l ade , and in sec tion, I 
have seen "''ell deve l oped r.ind cells at the ba s e of the stipe 
attached to the leaf. r conc l ude, therefore, that the species 
be l ong s i n Lanai.a in the Sclcrotin iaccac and propose the for­
mo l transfer: 

lanzia 11 v1da n!ontagne in Gay) Dumont, comb. nov. 

Bas1onym: Holotium livi.durt Montagne in Cay, IHs t oria Fhica y Polfti co. 
Ch ile, Bodnica 7: 407. 1853. 
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Becnuse of the state of preservation of the type specime n, 
I am unabl e to determine to "''hat species Lar.J:ia Li uida is mos t 
c l osely r elated or \•lhat it s closest relatives are. Because of 
the small si:te of the ascosporcs, L. l.ivida cou ld be con fused 
with Lambs r-t. Bl.la micr o upora , which has light l y pigmen ted asco· 
spores. Lan::ia. livida could a l so be confu sed "''ith Hel.otium 
h u.copss, whi c h al so ha s sma ll ascospor es , but occur s on wood. 
In L. livida 3 s tr oma i s pr oduced, but it is absent in H. l6u ­
copoe . 

Presumed holotypc: Hlilot.iUrl l.i.vidurl- Chile, Va l divia, leaves of AB:c· 
t.o.ricwn puncta tum , da t e not gi ven, M. Gay s. n. (PC). 

42. Halotiu.r~ lobat-.m Starback, Bih. Kongl . Svcnska Vetcnsk. 
Aknd . Hnndl. 25(3,1): S. 1899. 

NOTES . HB Lotium loba tum was origina lly desc r ibed on wood 
from sout h Brazil and was sub sequently reported again from 
Brazi l by Ri ck ( 1906, 1907, 1931) and appears to be a widely 
di s tribut ed neotropica t species. Denni s (1954) tranferred t he 
species t o Enaoelia ; however, I am not prepared t o t r ansfer it 
to Phibat is , ~·hi ch was sho~·n by Ko rf & Ko hn (1976) to be an 
o l der name for Encoel.ia , s ince that generic name has bee n pro ­
posed a s a nomen r ejici 4J ndwm . I am uncertain as to the cur­
rent ci r cumscrip t ion o f Encoel.ia , and thi s species furthe r 
sho~·s affinities t o Hotl. ia ia . I thus , r eserve j udgemen t a s to 
tbe placement of Hslotium Zoba tum until the limits beh·een the 
Oermateaceac a nd members of the Encoel i o i deae a r e better clar ­
ified a nd understood. Fo r a comp l e t e description and illus­
tration, sec Dennis ( 1954). 

Holotypc: Hel.otium tobatum - Brazi 1, Rio Grande do Su i, San t a Angelo 
pr. Cac:hoeira, 4 II 1893, G. A. •ta lcc 234 (not examined). 

Illus tration : Denni s , Kcw Bu ll. 1954: p. 335, fig. 44. 1954. 

Spocfmens s tudied : Braz i l: S. leopoldo, decort ica t ed wood, 1929, Braun 
(ex PACA 13202); Sllo Salvador, wood, June 1942, Rick (ex PACA 13203); Stlo 
Leopo lda, wood , 1905 , Ri ck (Fungi Austro-americana 83, ex PACA 13208); Sllo 
Sah'ador, wood, 15 May 1944 , Ri ck (ex PACA 22593); Sllo Leopo lda , wood, 
1930 , Rick (ex PACA); Suo Leopo lda , wood, 1929, Braun (ex PACA 13223); Sno 
lcopo ldo , "'ood, H3y 1929 , Br aun (ex PACA 13224): S!lo Leopo lda, wood, 1930, 
Rick (ex PACA 1321 I) ; Sllo Leopo l da, wood, 1905, Ric:k (ex PACA 13214); Mex~ 
ic:o, Morelos, Cuernava.c:a, path t o Sa ltc de Antonlo, living b3rk at base of 
el • tree, 31 Aug 1965, M. B. Spevak (OJP-P.IE 70), 

43. Hslotium Zu t ewm Rick, Brot~r ia, S~r . Bot. 25: 11 0. 1931. 

NOTES. H11Zo tium Zut• um ~·a s de scri bed on wood f r om south 
Br azil , a nd Dennis (1960) s ugges t ed that the species shou ld be 
referred t o Phaeohetotium , but di d not mt~ke the ac tual trans ­
fer . I h:Jve examined t he type collection of H. l uteum, and 
conclude, a s did De nni s, t hat it is a member of Phaeoh elo tium. 
Further, I have compa r ed this co ll ect i on with the type of 
Phasohslo tium f lavum Kanouse, the type of Pha•ohelotium , a nd 
fin d the tt.•o t o be extremel y close l y r elated, if not t he s ame 
t axon. 
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t n Hel.otium Zutowm the a scospo r es and a sc i a re r e s pective l y 
( 16 · ) 18 · 22 (- Z4 ) x ( 4 · )5-6(·8J,m a nd l 20· l 40x9·l l um, wh il e in ? . 
flauuf!f t hey are ( 12· ) 14- 16( -1 8)x4-5 l! m a nd 95- 100x7 - 10 1J m. I n 
bo t h s peci e s t he s po r e s become ! - se ptate and in P. f lavum t hey 
ar e occasional ly pi gment ed. Howc \•c r , t he r e a r c i nstance s when 
pi gme nted asc os por es canno t be l ocated ; I have no t obse rved 
pigmente d a scospor e s i n H . Z.utoum . I n bot h s pec i es there arc 
inte r nal gu ttu l es , ge nera ll y b r oade r above t ha n be l ow, and oc ­
ca s i ona ll y s lig htl y cu r ved. Bo th s pecies p r oduce sess i l e to 
tur bi na t e apo t hec i a which a r e yellow i n fr esh cond i t i on, and 
a r e to ca 2mm wide in P. fl.avum a nd to 4mm in H. Zuteum . 

In the t \<o'O spec i e s t he s t r uc t u r e o f the s t e ril e tissue is 
s i milar . To,.·ard s the ba se o f t he receptac l e, t he ou t e r mos t 
t issue s are compos ed o r i r r egu la rl y a rra nged g l obose t o a ngu ­
lar c e ll s , \oo'hich beg i n t o f o r m hyphae or iented pe r pend i cu l a r l y 
to the sur fa c e o f the 3pot hecium . The individual hyphae t he n 
extend a t high a ng l es t o t he s ur fac e a nd pr ogr e ss ing t oward s 
t he ma r g i n t he ang l e becomes l e s s o. nd l e ss , un t i l t he )' a r e 
pa r al l e l at t he ma r g in . 

As De nn is ( 1964) ha s poi n t ed out , Hsl.otium mont i colum 
Be r ke l C)' i s an o l de r name f o r P. f lauum . I ha ve compared t he 
Rick t ype with the type s o f H. mo~tticoZ.um a nd P. f Z.arJum a nd 
ag r ee with Denn i s tha t H. monticol um r e presen t s an o l de r name 
fo r P. f la uum. I f u r t he r ag r ee t ha t Helotium l.uteum is a 
Phaeohel.oti um , and conc lude f r om my s t udies , ba sed o n limi ted 
ma t e r ia l o f H. lutoum , that t hey r e pre s e n t ve r y c l osely r e l a t­
ed , bu t d i s t i nc t s pecie s. r r ecogn i ze , that the th'O species 
a r e known f rom \oo'idc l )' d i sj unc t a r eas . Ho weve r, t o da t e I ha ve 
no t kn o,.,·i ng l y co llected a nd /o r i de n t i fi e d e ithe r one of these 
species fr om t he neot r op ica l r eg i on . I t i s s t i l l po s sib l e , 
thoug h unlike l y , t hat in te rme d ia t e f orms wi ll be discove r ed . 
In v i e w o f th is , I t hu s , p r o po s e the fo r ma l trans f e r t o Phaeo ~ 
helotium as f o ll ows : 

Ph ae ohelot i um lu t e um ( Ri ck) Dumont , c omb . nov. 

&Jsion!11tJ : Hetotium Zuteum Ri ck, BrotCr ia, S6r. Bot . 2S: 110 . 193 1. 

Hllbi ta t: On wood . 

Et ymology of t ho speci f i c epi t het: re f ers to the ye llow color of the 
apot hec i a pr oduced by t he species . 

Ho lot!Jpe : Br a zU, S~o Leopo lda , wood , 1929 , Ric k (ex PACA 13232) . 

Ill ustration: Denn i s , Kc~o· Bu l l. 14: f i g . 7 , p . 12 1. 1960. 

Addi ti ona l s pecimens o f PhaBohslot i wn mon ticolum s tudi ed : Michi gan : 
Horbor Springs , wood , 9 Sep t 1931, E. B. 1-tain s 3 1-89S (ex MI OI, holot ype 
P}aacwhetotium flavum) ; Pinckney, Geor ge Re s er ve, oak s t ucp, 10 Nov 1931, 
A. II. Smith (ex '-110!, paratype of Pl-.aeohototi wn fl.avum ) ; ~tun s ing , Mine r ' s 
Fa l l s , 100ssy l og, E. B. Hains 32-S78 (e x MI CH, par 3t ype of Phacoholct'i.wn 
,f'lavw11) . Nor t h Ca r o lina, mounta i ns , decorti cat ed wood, 22 J ul 18S6 , M. A. 
Curt i s 44 71 (ex NY her b ~1assce , isot ype of 1/olotium monticolum). 

44 . He l otium minia tum Patouil l a rd i n Du ss , Champ . Gu a de l oupe 
& t-lar t in i qu e, p. 65 . 190 3. 

NOTES . Holo t i um miniat:um \to'a s de s c ribed as occurr ing o n 
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wood f r om Gu ndc l o upc . Dennis ( 1954) s uggested tha t thi s spe· 
ci.es, 1/ . j"usaopurp to•e um , a nd H. auran tio - Pubr um might rep r o · 
sent the same s pecies, bu t in 1964 Dennis placed the first two 
into HyMe no so!Jphua . I h3VC s tudied the t)'pe specimen s of both 
ond fi nd them t o be the s ame s pec i es; a nd a s di scussed else· 
""'here(Dumont, 1980), H. l'ufo - cornflum i s t he o l des t name and 
must be u sed. I p l:lce H. miniatum i nto synon)'lny wi t h H. r ufo -

45. Helotium t:tiaerum Be rkele)' & Curt is in Be rke l ey , J . Linn . 
Soc., Bo t. 10 : 369 • .1 969. 

NOT£5 . Helot.ium mia erum ""'3S de scr ibed f r om Cuba as occu r ­
ring on bnrk a nd so il. As Denn is (19 54) has poin ted out, this 
i s neithe r Hslot.ium or Hyme noacyp hus , r a the r it i s mo r e c l ose­
l y re l ated t o the 1 iche n s , and ""'ill not be c on s idered fu r ther 
here. 

46. Hymenoscyphua Musicola (Denni s) Denni s, Pe r s oonia 2 : 190. 
1962 . FIG. 12. 

: Belcrridium scZBrog9ntU11 (Berke l ey ti Curti s) S:tcc:\rdo va r. muaicoZa 
De nnis, Kew Bu l l. 13 : 46 1. 1959 . 

Apothecial morphology - Apo thecia scattered on t he subs trnte, s ti pi­
tate, cu l. S11111 diM and approx i mat e l y same in height ; receptac l e saucer· 
shaped , .,.·hen fresh , dry and r ehyd rated , and h)'llenium s l ightl y umbilicate. 
lt)'llleniuc, r ecep tacle and s ti pe genera l Jy conc:o lorous when fres h, dry and 
rehydrated; when fresh "pa l l id , " dryi ng dark ye ll ow , flesh-colored or 
light reddi sh bro.,.-n, rehydrating lighter. 

Apot:hccilll 4tUit:omy- Asci 8-spor ed , (90-) 100- 110x9- ll tJm, probab l y pro­
duced from sma ll c rozie rs, det ail s obscured owi ng t o s taining of m:ateri al, 
broad cy l indri c-cl avate , graduall)' t aperi ng towa rds the bnse and there be­
coming s ligh tly expanded. to form a sa~n ll foot, wa l l J-2Lim thi ck, en la rged 
a t the truncate 3pex and the r e 3~4(·5)\.1 111 thick; pore J+, the wall s out ­
lined light to dark blue in 1-le l :er' s Reagent. Ascospores ( 17-} 18- 22( -24)x 
4-S(-6)11m, generall y b i se r i nt. e throughout or un iser i:ltc above and b i seri­
ate be low , hya l ine , s mooth, 1( - ?3)-sept ate , e l lipsoid , obvoid, ovoid- reni­
form , ends gene ra lly rounded or rarely s l ightl y po int ed, in ou tline i ne­
quil nteral , f requently curved , an t erior end gene ra ll y b ro<~.der than pos te­
rior; we lt - defined guttu l es absent , but wi th 2·4 irregular, i ndis tinct , 
large guttulate a r eas frequen tl y occupying major ity of some ascospores, 
loca t ed in bi!X> lar positi on and/or adjacent t o the near ly median s eptum . 
Paraphyses s lightl y exceed i ng the asci by Svm , inte rna ll y hyaline , branch­
ing not observed , septa te, C)' lindrical, at the apex 2-l\.1111 wi de, wal l s 
thin, SIIOoth and hya line. Subhymeniw:a not a d i st inct, r ecogni zab l e layer, 
und ifferenti a ted f rom the medu l la r y excipu lum . Medul l a.r y exci pulum well 
deve loped i n the cen t e r , l ess in the flnnks , obconica l , non- r efrac tive, 
hya line, consis t ing of tightly compact, sept ate, branched , in t erwoven hy­
phae 3- 4(- S) tJm wide, the wal l s t hin, hya line and s1110oth. Ectal exc:i pulum: 
inner ec ta l excipul um we l l - def i ned , we l l -diff e ren tiated from t he outer ec­
tal excipu lum and grading Into the a~cdull a ry excipulw:~, entire layer non­
refr active, hya line or pigmented light ye llow-brown t owa rds the m.'l r g in , to 
ca 12 um wide t oward the mar gi n and t o en 2Spm toward the st ipe, consist ing 
of t ightly compact, hyaline or I ight ly p i gment ed brown hyphae 2-31.111 wide , 
the W3 ll s t hi n, non- refractive , hya l ine or r~rel)' l ight brown and s1100th. 
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Ou t er ec t a l excipu i WD non-refractive , non-ge latinized, ent ire l ayer hya-
1 inc, en I 5~11'1 broad toward s th e 1113rgin nnd t o en 25\.1111 br oad t oward the 
st i pe, consisting pr cdor:linantl y of a lnrge-ccl led tcxtu r a pri smnt ica with 
t he ind ividual hyphae extending ut low t o hi gh ang l es t o t ho su r face and 
con tinui ng t o t he sur face and with the ap ica l cells over l apping and cov­
e r ing t he surface, t he i ndividua l cells towa rds the mar gin 10- 18(-22)x4-8 
lJIII and 16- 26x(I0- ) 12-I S( -1 7)um t ownrd the stipe , the wa ll s thi n , hya l ine, 
a nd smooth. Outer covering a nd hairs absent, bu t with the apica l ce ll s of 
t he outer ect a l cxcipulum conti nuing to the surface, ove r lapping and cO\' ­
ering the majority of t he surface, the i nd iv idual ce ll s 4-9um wide toward 
the base, clavate and s lightly broad t owards the apex , hya line or p ig­
mented to ligh t brown, smoot h or rare !)' roughened. M.ugin well deve loped , 
narrower above, broader be lo.,•, entire layer I ightl y pigmented yc ll ow- bro~<.'Jl 
to da rkl y pigmented , constructed simila rl y to the upo t hecia l flanks be l ow, 
the ind ividua l cell s sma ll er and the pi gmentation more intense, the apical 
ce ll s slightl y expanded and ra r e l y subcapit:tte and S-7um wide . Stipe in 
the upper port ion cons tructed as t he lo.,·er portion of the recept acle, to ­
ward the base the hyphae becoming narro~o.·er , and mor e or l ess interwoven, 
and s light ly re fracti ve . llai r s absent. 

Habi tat: On Musa sapi.entum . 

Et!JtDOlog!J of the specific epithet: refer s to the hos t of t he type col­
lecti on. 

Holotypo: Be lonidi.wn octePOgenum va r . musicol.G - Bol iv ia, Coroico , 
Prov. Nor-Yungas, Dpto. La Paz., on MIJ.sa sapi.Bntum , 26 Jan 1956, R. Singer 
B. SS3 (K). 

NOTI::S . Denni s ( 1958) originall y desc ribed B•tor.idium 
scl.Broogenum var. musioota from a S i ng er collection from Boliv­
i a , a nd later (Dennis, 1962 a) r aised the varie t y to specific 
r a nk a nd transfe rr ed i t to Hymenoscyphus , a decision \•: i t h 
which I concur. 

Hymsnoscyphus mttsicola appea r s to be most c los e l )' relnt ed 
to two addi tiona! neo tropica l species s tudied by Dumont & Car­
pent er (1981), H. sclBroogBnus a nd H. Zasiopodius . In H. 
ectaroganus. the a scospo r es a r e gene r a l l y aseptatc, or occa­
s ionally 1 -septate, (22 -) 26 - 30( - 3S) x 3-4 ( -6) um, a nd have a nu ­
c lear s tain i ng a r ea as r e porte d by Dumont ll Carpen t e r (198 1); 
in H. mtt .oicota t he a scospo r es a r e regular!)' l -sep tate , (17 - ) 
18-22( -24)x4-S(-6) vm , and l ack the sta ining nuclea r area. I n 
H. tasiopodius t he ascospores arc 3 -scp t ate , or rarel y 1-sep­
t a te , ( 20-)2 4- 30(-3S)x4 -S (-6)um , a nd t he st i pe p r oduce s obvi ­
ous and chara c t e ri st i c hair s , "''hile in H. musicota the asco ­
spo re s a rc ge ne rall y 1-scptatc, sma ller , a nd t he s ti pe l acks 
the hairs of H. taoiopodius. 

Denni s (1 958 ) reported t he a sco spore s of Bel.oni.dium oclero­
genum vaT. musicota t o be 3-septate, whereas I have noted onl y 

FIG. 12. Hymenoscyphua musicol.G , Singer B SS3 ex K, freehand drawings . 
A. Median longitudina l sec t ion of an upothccium through ma rgi n. B. ~ted i an 
l ongitud inal section of an apotheciwa at approximately midpoint bet"'een 
margi n and s tipe. C. An ascus with 8 bi scriate , 1-septate ascospores. 
0. 6 ascospor cs drawn a ft er discharge from ascus. E. llabit sket ch of an 
apothecium on subs t ra t e . A-0 x 1,000; Ex ca 50 . 
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!-septate a s cospores , with the possibH ity o f an occt~sion3lly 
3- sep t ate ascospore. 

47. 1/Blotiu.f"f nig:ripes (Fries) Fries, Summa veg . Scand., p. 
356 . 1849. 

NOTES . Hslotium nigzoiptnl was r eported from Cuba by Berke· 
ley (1869) and W3S based on a Curtis collection (634). I have 
exami ned the co ll ection deposited a t FH and find the collec­
tion to repre sent a species of Bispor8t.la ; it wil l not be con · 
s i dered further here. 

Rick (l931) desc r ibed Helotium r.i.gripcs var. b:rasi/.iense 
from sou th Brazil as occurring on wood, but fa il ed to des i g­
nate a holotype. I have examined four collections so identi­
fied in t he Rick lle r ba r ium, 1320S, 13209, 13227, ~m d 20220. 
The la s t co ll ection was made after t he species "''as desc ribed, 
J ul y t 943, \\'hile the o ther three we re doubt l ess the co ll ec­
tion s upon "'hich Rick based his de scr iption. I designate 
he r e\\'ith number 13227 as the t ype ns it fits the proto l ogue 
h'Cll. All fou r co llec tion s repr esen t the same species of Hy ­
menoscyphtHJ . I p l ace this variety into synonymy h' ith H. teu ­
copeis. 

Lectotype; Helot:iwn nigripeo vor . brasil.iense - Br:ni I, Silo Leopolda, 
on wood, 1929, Rick s .n . (ex PACA, herb Rick 13227). 

SpeciJtJDns s t udied; Cuba : dc:~.d h'Ood, "Aug.'' , Wr ight 634 (ex Ftl, Fung. 
Cub. no . 70 1, herb Curt is). Bra:i1: S!lo l.eopoldo, W"ood, 1929, Braun (ex 
PACA, herb Rick 13205); S~o leopo ldo, wood, June 1929, Bnun (ox PACA, 
her b. Rick 13209); Silo Salvador, wood, Ju l y 19113, Rick (ex PACA, he rb. 
Rick 20220). 

48 . Helotium omb't'opkitoidss Rick , Br ot6ri n , S6r. Bo t. 25 : 
109. 1931. 

NOTES . Hel.otium omb1'ophil.oidee was described by Rick from 
south Bra t il a s occurr ing on mixed fragmenta r y pla n t debris. 
As Denni s ( 1960a) has pointed out , ne ither type no r aut henti c 
material of this species can be l ocated in the Rick Herbarium, 
a nd f r om the b r ief desc ription given by Rick, I am unab l e to 
s peculate as to ""'he r e the specie s could be placed. I "' ill no t 
c onsider the spec ies fu rther . 

49. Helodum pallidulum Saccardo, Att i Soc. Venet. Trent. 
Sci. Na t. 4: 36 ( reprint no. ). 1875. 

NOTES. Helotium pat.lidulum \<1'8S described hy Sacca rdo from 
I t aly as occu rring o n h'OOd a nd reported fr om Br azi 1 by Ric k 
(193 1) . The s pecime ns upon "'hich the r epor t \llo' llS based cannot 
nOh' be l ocated in the Ri ck ll e r barium, and i t is impossible t o 
ve r ify this report ; nor is it possible f r om the descri ption, 
t o dete r mine exactly "'hat Rick had, although f r om the descrip­
tion, i t cou ld be a speci e s of Or-bilia or BiepoJ•I:Ll.a . 

SO. Hel.oti1ut1 pe:>eOOPiii Montag ne in Ga)' , ~listeria Ffs ica y Po­
ltt ica. Chi le, Botnn i ca 7 : 41 0. 1853. 
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NOTES . Helot.ium psro oonii ""'a s de scr ibed from Chile by Mo n -
tngne (1853) a s occurring on \oo'Ood . The holotype specimen ca n · 
not 00\1.' be l oca t ed at PC. \\'ithou t type or au t hen t ic ma t e r ia l, 
i.t i s impossib l e to tc JJ f r om t he descript.ion what t he species 
actua ll y is. The desc ription is sugge s tive of a species o f 
Orobi Z.ia . 

Sl . HcZ.otium peai.aoide um Cooke & Phi ll ips i n Cooke, Grevil l ea 
19 , 72 . 189 1. 

NOTES . llsloti um po ai ::oidsum "''as orig i na II y descr ibed by 
Cooke & Ph ill ip s from Nc"'' Zea l and. The species t.•as reported 
from Pan:lma by Cas h ( 1937), based o n 3 ~lartin collection 
(24 10). I have exam i ned the ~lartin co llection and fj nd t hat 
i t i s not an Hetot i u7ft or HymB noscyphus, but rather is probabl y 
a member of the genus Bis por alla . A fina l p l acement of th is 
s pecie s can be made on l y after my s tudies a r c completed , ond 
until tho t t i me , I canno t t reat the co llection fu rthe r . 

SpecimctJ s tudi ed : Pan:uu3: Prov . Ch iT iqUl , Val l ey of uppe r Ri o Ch i r .iqul 
Viejo . :t it . 1600-1800 ~1, 1000d , 2 Jul 1935, G. W. t-\a.rtin 24 10 (ex BPI) . 

S2 . Hol.oti um p J:tcbopho l'um Patou i llnrd , Bull. Soc . Mycol. 
Fr ance 18: 179 . 1902 . 

NOTES. Heloti.um phle bophoPum was desc r ibed on l eaves f r om 
Guadeloupe. Denni s ( 1962) trnnsferred t he species to Cibo r- i ­
opsi s . Dumont (1_9 76) demonst r ated that Mo el.l.ol'odisou.s was an 
o l de r name fo r Cibo't' iopsis, and placed H. phto bopho 't'um i nto 
S)'non ymy ""' i t h Mool.lo 't'odi s c u.s l.e r.t u s (Berkeley ti Broome) Du ­
mont. Fo r fu ll descrip t ions, illustra tions and synon ymy, see 
Dumo n t (1 97 6) nnd Denn i s (1954, 1962). 

S3. H6l.otiz1m 't'adiool.a P. Henni ngs , 1-l ed.,.•igia 4 1 : 24 . 1902. 

NOTES. Hslotium 't'adicola wa s originally descr i bed from a 
~!O ll er col l ect i on from south Bra.zil growing o n decay ing r oots. 
I ha.ve been unable to locate Mo ller 668 , the holot)·pe speci­
men, a t B, S, K, BP I , N\', CUP , ~lunic h , and am unab l e t o de t er ­
mi ne ""'ith a ny degree of certaint y ""'h3 t t his neot r opica l s pe­
cies is. lign ico l ou s spec ies of Hyme no soyphus ( Leotiaceae) or 
La nzia (Sc l eroti n i a ceae ) with the small ascospore measuremen t s 
(4-Sxl.Sum) gi ve n by Henning s ( 1902) a r c uncommon. The most 
common a.ppcars to be Heloti um Zfmcopo ~ . whic h i s a species 
""'ith ltlrge r ascoca r ps. He t.ot ium micJ•o ope l'rtum Speg., a specie s 
from Argentina, a. l so has sma ll ascospor cs, but the fr u i t bodics 
arc also muc h l arge r than t hose reporte d in t he ori g ina. l de­
scri p t ion of H. 't'adi cola . I n vic.,.· o f the l ack of type or au­
t hentic material , I am una.b l e to de t e r mi ne \\'here th i s spec i es 
shou l d be p l aced. 

54. Helotium JO hytidodes Berke l e y ti Cu r ti s i n Berke l ey, J. 
Linn. Soc., Bo t . 10: 369 . 1869 . 

!lon·s . HeZ.oti um phyt i dodc. s is a cor tico l ou s species de­
sc r ibed f rom Cuba and based on \\'ri g ht 373 . I agree with Den ­
ni s who sugges ted that t he specie s i s p r obab l y an ope rcu l ate 
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Di scomycete and could be a member of the genus Sarcoscypha. 
S ince it is an operculate Di scomyce te, it "'' ill no t be trea t ed 
further he r e. 

55 . HB lo t i l4m r-~fo - co r• no um Berke Icy 6 Broome , J. Linn. Soc. , 
Bot. 14: 108. 1873. 

NOTES . Dumont (1980} has recently published an extensive 
s tudy on this species . Cons ult thi s \o'Ork for detailed de· 
scription , i llustrations, and di scussion . 

56. Hynsnos cyphuo scle l"'ogonus (Be rke ley 6 Curtis) Dennis, 
Pcrsoonia 2 : 190. 1962. 

: Po:Ji.::a oc t61"09011G Be r keley & Cu.rtis in Berkeley, J. Linn. Soc . , 
Bot . 10: 369. 1868. 

NOT~S. Hymo no o oy phu a sola l"ogs nua was orig inally described 
from a co ll ect ion on pa l m pe tiol es f r om Cuba. Dumont & Ca r ­
penter (1981) hn\•e fully desc r ibed and illustrated the species 
a nd di s cussed at some l ength the va ri abi li ty of the mor pho l og ­
ica l features of t he fruitbody and the wide substra t e r ange. 
I agree with the Dumont & Ca r penter treatment of this species 
and accept it as a valid species of Hyme no eoyphue . 

57. HsZ.otiu.m sou tula {Persoon) Karsten , Not. S:lllsk, Fauna 
Fl. Fenn. Forh. 11: 233. 1870. 

! Pozi...a scu tu la Per soon , Nycol. Eur. I : 284. 1822. 
: Hymanoscyphus scu tula (Persoon ex Pe rsoon) Phillips, British Diseo­

myectes p. 136. 1887 . 

NOTES. Dumon t & Carpenter {1981) have recently d i scu s sed 
this species in detail. Sec that publication fo r full de ­
scriptions , illustrations, and discussion, as Hymtmo soy phua 
oc u t u. la . 

58. Hlllot i um ae r otintm ( Persoon ex Persoon) Fr ies, Summa veg. 
Scond. p. 355 . 18 49 . 

: Pe:;i:;a sol'Otina Per soon, Syn . Meth. Fung. p. 66 1. 1801. 
: Peai ::a sorotina Por soon ex Per soon, Myeol. Eur. I: 292. 1822 . 

NOTBS. Dumont Ci Carpenter (1981) have r ecen tl y discussed 
t his species in detail, have recorded it from the neotropics, 
and have accepted its placemen t i n Hymenoscyphu s. For a full 
descrip ti on , d i scussion, and i llu s trations , see that pape r . 

59. Helo ti um sings r i Dennis, Kew Bull. 13: 463. 1959. 

NOTES. Helot i um eingeri \\'as descr ibed on a ptcridoph)'tC 
and poss ibly dead palm leaves from Bo li via . I have examined 
the type depo s ited at K and find thi s to represent Lamb fl r t6lll.a 
mic r o epor a (Seaver) Dumont. This i s a very common and wide­
spread ncotropica l species which i s not a lwa ys recogni zed as a 
Lal!fb e r t6Z.Z. a because the ascospores onl y become light l y pig ­
mented in the ascus, developing fu ll pigmentation after dis­
charge f rom the ascus . For full desc riptions, illustrations , 
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name LcmbcJ>tella pa'Llidia po J>a Dumont. 
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Holotypc: llelctiu.m Si'f{JBl"i - Bolivia: Prov. Nor. Yungas , Ri o Yarizn, 
Opto. La Paz, elc\•. 14 00-1500, ptcridoph}·tc and ? dead pa lm leaves , 2.3 Feb 
1956, R. Singer B. 141 5 (e:< K) . 

60. He'Lotium oZoa noae Patou illard , Bu l l. Soc . Nycol. France 
16: 183. 1900. 

NOTES. Helotium aloaneae was or i gina ll y de s c ri bed from 
Guade loupe a s occurring on l eaves. The t ype specimen c3nnot 
no"'' be located at ei t her PC o r FH. Dumon t ( 1980) has sug ­
gested that thi s species may be 3 synonym of HoZ.ot i um J>ufo ­
corneum . See Dumont ( 1980) for 3 ful l discussion. 

61. Hyme noecyphuo opadiooo-a ter (~lontagne) Dennis, Pcrsoonia 
3: 66. 1964. 

:: Helct:iwn vpadiceo-atnU17 ( ~lontagne) Saccn r do , Sy ll . Fung . 8: 236. 
1889 . 

.VOTES . Pe3i a: a ( Ph i al6a) apadicao- atJ>a Montagne w3s or ig i ­
na il )' described from Juan Fernandez I sland on leaves of Cun ­
neJ>a soabr a . Denn i s (1964) rcdcsc ri bcd and illu s trntcd the 
s pecies and transferred the species to llymB noscyphus . t have 
exami ned the type and find it to be t he s3mc species as Lam ­
bertslta c hromo f lava (R i ck) Dumont, which Dumon t (1974) sho"'·ed 
to be an older no me for Lamber te'Lla phaoopa raphyeata Dumont. 
Pui::a upadi ceo - at r a rep r esents a s till older nnme a nd I thus 
propose th e transfer as follOl<I'S: 

Lambertella spadicco ·a tra (Montagne) Dumont, comb. nov. 

Bnsionym: Pe:zi:sa spadi.coo-atm Montagne, Ann . Sci, Nut . Bot . , s Cr . 
2, .3: 352 . 1835. 

For fu ll desc ription, illustrations, and dis Cussion, sec 
Dumont ( 197 1) under Lambe r tBlla phaeopaY.aphysata and for addi­
tional notes on nonmen claturc and taxonomy , s ec Dumont ( 1974) . 

HoJotype: Pezi:w epadicBo-atl'tl - Juan Fe rn andez l s lo.nds, l eaves of 
G:mnem ecabm , Mni 1830, 8ertero 1704 (ex Fll, he r b Putouillnrd) . 

62 . HsZ.ot ium subcaatansum Hennings in Snccnrdo & Sydol<l', Sy ll. 
Fung . 14: 764 . 1899. 

NOTBS. HeZ.oti um ouboastaneum is a renaming of HsZ.otium 
caotanc um P. Hennings, a Inte r homon ym of Helotium caetanoum 
Sncca r do 6 Ellis. Sec notes under lfslo ti u.m oas tan ~ul:'l above 
for a fu l l discu s s ion. 

63. ll61.o ti um eub s e t>otinum P. Hennings ~ Nyman, f.lonsu nia 1 : 
33. 1900. 

NOTES. HBZ.otium oubsorot.inu.m was ori ginall y described a s 
occurring on "''ood, from Java , but h3s not actually been rc · 
ported from the neotropics. Dumont (1980) ha s placed the s pe -
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c ic s in to sy nonymy \d th He lotirm 1' 1.4 / o - cor ne um, a s pec ie s ""'ide­
l y distributed in the neotropic s . Consu lt that pape r for a 
full d i scuss i on. 

64 . He lotium oubtra•bina tum P. l-lcnn i ngs, Hed .... · i g ia 36 : 233. 
1897. 

NOTES . Helo ti l4m eubtuJ•bi 'l atum 'ft.'l S origi na ll y described 
fr om sou th Brazil as occurring on t,.•i gs . I have been unable 
to l oca t e t ype o r authentic ma t erial of t he specie s , and from 
the brief description am unab l e t o dete r mine what the species 
i s . Ri c k (1931) also r epor ted the spec i es from Brazil and 
gave a ne ar tra nsla ti on of the Hennings descrip tion. No s pec­
imen of H. subtu1'binatum ca n no"' be located in the Ric k tie r­
bar i um. 

J kno"'' very fc"'' ncotropica l spec ies of HymBnoscyphus , Lan ­
:; ia or Poculum occurring on \\'Ood •.dth ascosporc s ''19-Z4xS-6" pm 
~odth bro"'n f ruit bod ics. One poss ibility could be Hymenoacy ­
ph t4 a se rootinua as de f ined by Dumon t 6 Carpenter (1981) . Unt il 
t ype or authentic mater i a l i s avai la ble f or- s tudy I cannot 
trea t the s pecies furt her he r e . 

6S . Holot ium s ul f ta• tilL um Ellis & Eve rhart , Bu lL Torrey Bot. 
Clu b 10: 98 . 1833. 

NOTES. Hol.o ti um aul j'u roo.llum was desc ribed from the U.S. a s 
occurr ing on l eaves. The spec ie s wus p luced into synonymy 
"'i t h Rutstt•oemia lo'lgipes by 'ft'hitc ( 194 2). It "'as reported 
fr om Braz il by Rick ( 1906, 193 1) a s occ urring on ,..ood and 
leaves. I have studied t he sole collection of t his species in 
the R·i c k Herba r ium and find in the pac ket , 13 22 8, a s ing le 
l e a f devoid of an y apothec ia. The l ea f does contuin abundan t 
1 inc stroma and da rkened a reas which could repre sen t the st r o­
ma o f a s pec ie s of Sc 1crotin i aceae . I am unabl e t o ve rify the 
Rick report s , and the species i s unknown to me from the nco ­
trop ic s . 

66. Ha lot ium tactum Ri ck, Bro t~r ia, S~r. Bo t . 2S: 109. 1931. 

NOTES . Hel o t ium toctum was described from Bra z il a s occur -
ring on leave s . No type or authenti c material of thi s spec i es 
c an now be l ocated. Nhcn Rick desc ribed the species he failed 
t o g ive t he ascosporcs measurements, and f o r t h i s r eason, l 
cannot hnza rd a guess a s to "''hat the specie s cou ld be . 

67 . Hcloti wn t i tuba"o Montag ne in Gay, tii storia F.t s ica y Po ­
ltti c a Chil e, Bot~nica 7 : 408. 1853. 

:: Hymer.oacyphua titubans (!>lont. in Gny) Dennis, Per sooni:a 3 : 76. 1964. 

St roma - Sub s trnt a l , v;1r iable. vis ib l e on the hos t as bl uck I i ne s ex­
tending irregularly u long the surfac e of the l ea f ; the block l i nes in sec­
tion compos ed of r ind ce ll s \<o'i th di ffe rent ia ll y p igmented w:~ll s, epider­
mo id t o ir rcgu l nr in fncc v iew; not known in cu l tu r e . 

Hacr oconidial sta t e - Un knmm , p resumed absent. 
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FIC. 13 . P, uZ.ID'T tituban8 , l ectotype ex PC , f r eehnnd dr:awings. A. He-dian 
long itudinal sec t ion of an apothec:iuo through 111argin and upper portion of 
receptac l e, stippling represents gelatinous aatrix . B. i\n <Ut\IS with 8 
nscosporc s ;tnd a pa raphysis. C. 5 ascospores dra.., after d i scha r ge from 
the ascus. D. Crou section o f whole apothccium. 1\-C .x 1,000: 0 x ca 50. 

H.l.crocon1dial state - Unlmolo'Yl. 

ApotheciaJ morphology - Apothecia soli t a r y to gregarious, o1risi ng in 
association with black lines on the host, stip itatc, ca 1=- in dirua, ca 
0.5-.75mm high , disc when f r esh cupu lntc. dryjng wi th the • argin cur ling 
ove r the hyr.~eniua. rehydrating flat to s l ightl y con\'CX, \>hen fresh " r ojo 
aooratado o fu li ginoso , " hymcniu111 drying bro1.m, r ehydrating l ighte r: rc­
cepuclc when dr y and r ehydrated conco lorous with hymenium or sl ightly 
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li~htcr: s ti pc lo'hcn dry concolor ous above with the lo"·er port ion of the 
rcccptnclc. black at the base. 

Apoe;hccial anatom!J - 1\ scl 8-spored, 50- 60x8-10(-12}um, pr esence or ub­
sence of c r ozie r s not de t e rmined , broad ly c l avate to cylindric-clavat e, 
tnpering t ownrd the base, wn ll 1-2llm th ick , en l a r ged at t he rounded apex 
nnd the r e 3-4um thick; pore reac tion in J.!c l :er' s Reagent not det ermined. 
,\ scospo r cs (9-) ll-1 3x3-4vm, ob i iquctr unise r iate t o ir r egu l ar l y hi ser iate, 
hyaline, smoo th , ascptatc , ellipsoid , sub fusoid, occasiona ll y t or pedo 
shaped, e nd s gene ral ly sl ightl y pointed, in outline generally equ i l a t era l 
and frequent)}' flattened on one sur face, occasionally slightl )' curved, an­
terior end general ly brander than posterior; gu t tules pre sent, var)•ing in 
s hape nnd si:e, gener:a l ly arr:angcd in :a si ngle line occupying the 11ajority 
or each :ascospore and individual ly separated b)' narrow bands or cytoplas•. 
P11r3physes pr esent , det:l i I s obscured due to prcservat ion of apothedum. 
Subh)'lllenlum not a distinct layer. Medu lla ry excipu lum poo r l}' deve loped In 
the center of the receptacle :1nd j n the flank s , wel l diffe r enti:a t ed f r011 
the cctn l excipul um , non- refractive, lightl y to intense ly p igmented br own , 
cons i sti ng of septa t e, ti ghtl)' compac t , pr obab l y branching, parallel t o 
inte rwo\•Cn hyph:~e 1 -3~111 ~o· ide . t he walls thin, b ro~o-n ;mel ge neral l y light ly 
to coarsely roughened. Ectal excipu lum: inner ecta l excipulwa not a di s­
tinc t l:r.rer. Outer ecta l excipu lum hi ghly ref rac ti ve, ge latiz.ed. ent ire 
l:ayer hyal inc or wit h the gelnt incus c3tri x pigmented yc ii O'oo'- bro'oo-n, ca 25 

1.1 111 ~o· i dc towa r ds the margin and to ca 2511111 'oo' ide towards the stipe, consis t ­
ing of lon g and n:~rro~o· or brick-shaped cells ex t ending pa r a ll e l to each 
other (or s l ightly interwenvl ng) and nt low to high ang l es to the surface 
of thC' :apothecluc. llalu nnd ou t e r cove ri ng laye r absen t. ~largin we ll 
deve l oped, n:arro.,·e r above. broader bel ow, en t ire :one light bro~o-n t o more 
In t ense!)' pigmented t owards the a s ci , construc t ed similarl y to the npothe­
ciu l r Jo.n k be l ow , the indi\'idu!l. l ce ll s s light l y smn llcr, the apical ly free 
ce ll s unmodified . Stipe const ructed some\o·hat differen tl y fro:n the recep­
tac l C', lacking the refrac tive, glassr nppearance of the receptac l e, t o t he 
ou t s ide a tone of hyu li nc to llghtl)' p igmented tex t uru pri smut ica grading 
t o the inside to a -z.one of longer :1nd narrower, in t ense ly pigmented hy­
phae, in the centra l core the hypha e rema ining pa r al le l or s i ightly intcr ­
WO\•en, the individu:!.l hyphae with walls thin t o s lightl y thickened~ s11100th 
or 110re cOIIIDOn ly r oughened t owa rds the center: at the base , r ind ce ll s ob­
served. !lairs absent. 

1/.:Jbltdt: On le:lves. 

f:tymol oqy of the specific epithet: r e l evance to t he fungu s uncertain. 

Locr:o t:IJpD: l!elotiW'I ti.tubano - Chi le, tu.l folia, G:ty (PC). 

Illust:raeion : Ga}·. Fl or a Chi lenna Atlns Botan ica Cr )1'togna.ia pl. 8 , 
fig. 6. 1850. (not seen) . 

.V07BS . Helot.iu.m tit:ubans t.•as origina ll y de sc ribed by ~lon ­
tag nc ( 1853) as occurring on leaves in Chile, and ~o•as reported 
from Cape Ho r n b>• lla r iot ( 1889). In the original desc ription 
no holotypc spec i men c i ted, and there are th r ee spec i mens de­
po si t ed at PC u nder thi s name. On e co ll ection t.·as made by 
llariot and se rves a s t he vo uc her specimen f o r the Cape llo rn 
re port a nd i s, thus, not e l ig ib l e as a poss ibl e type. The rc ­
mainin~ tt.'O t.•ere bo t h co llec t ed in Chile by Gay a nd represen t 
the same species. I have annotated them wi t h t\o•'O of m)' own 
numbe r s 3085 and 3164 . I se lect , hcre ... · i th the spec imen depos-
ited at PC bearing r.t)' numbe r 3085 as the lectotype specimen 
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for Helotiun tieubano . It 3grees in a ll r ega r ds wi th the pro ­
to l ogue , is ce rt ain l y one of the specime ns used in the o r i g i · 
nal de s c r ipt i on, and ha s more apo t hecin than s pecimen 3164 . 
De nn i s ( 1964) transferred the s pecie s to Hymor.osoypltutJ and 
commented " H. ieubans s houl d possib l )• be referred e l s e -
where ... " In view of the fact tha t the fungus p r oduce s n s ub · 
s trntul st r om :a , th e s pecies doub t l es s belong s in t he Sclera ­
tin i acc3c; and because of the presence of a gclat inou s mat ri x 
in the ec t a l cxcipu lum, it shoul d be p l aced in the genu s Poou ­
lu/'1. I he r e"•i t h propos e t he formal transfer : 

Po culum t itu ban s (Montagne in Gay) Dumon t, comb. nov . 
Bas l onym: He:l.otium t it>.4bano Montagne in Ca y , llistoria Fbica )' Polttictt 

Ch i lc, Bodnica 7 : 408. 1853. 

Poouhm t:it: ubans i s mos t easily dist inguished f r om othe r 
fo liicolous s pecies of PoculuM b)' the presence o f large, 
brid: ~ shaped cells in t he ecta l excipulum, ::and by mu l ti guttu ­
l nte spo r es mea su ring (9-) ll-13x3-4 um. The pigmented, steri l e 
ti ssue is further c har ::ac t e ri st ic o f t he s pecie s . 1 ha ve ex ­
am ined t he Hnriot co ll ection upon ~o.• h i ch t he r eport of t he s pe­
cies from Cape 1-lo r n \\'as made, and I conc lud e that i t i s 3 veT)' 
d ifferent species, st ill un kn own to me. 

68. Holot:ium uloa nwm (Rehm) Denni s , Ke "'' Bu ll. 1954: 323 . 
1954. 

;; Phidoa uloana Rehrn, Hedwigl3 39 : 93. 1900. 

NOTSS. Phiaha uloana \\'OS desc ribed fr om Brazil on leaves. 
De nni s ( 1954 ) transfe rred it to 1/elotium and l ate r to Cibol'i ­
opsis (Den ni s, 1962). Dumont ( 197 6 ) placed the s pecie s into 
S)' no nymy with HBlot:i um lentuM Berke l ey & Br oome, and transfer ~ 
red t hat specie s to MoBlle J>odiscus , a dec i sio n "''hl ch I s till 
3CCCpt. 

69 . 1/oloti.ut'l umbilioa t um ( Lc Cal) De nni s , Ke"'' Bu ll. 1954 : 
326. 19 54 . FIG. 14. 

~ Pac1tydieaa umbili.aat:a Le Gal, Rev . M)•col . (J•a r i s ) 3 : 133. 1938. 

Apothoci"l mor phology - Apo thecia vttrinbl e , gr ega rious, subs tipitnte 
to t urbin:tte, t o en 51111:1 br ond :m d to ca 3t:llll hi gh , when fre sh dlsc conc:wc, 
umbll i cn t e, marg i n wa\'Y, d r yi ng s l ight l y cupu l nte to f lat. rehydrating 
fl:at to slightl y conca\•e. Hymen ium "'hen f resh ye ll ow t o cream, dry ing 
ochraceous , o range , rehydrating lighter; 1113 rgi n "hen fres h , dr}' , and rehy­
drated eonco lorous wi th t he hymenium: r eceptac l e conco l orous wi th hymcniWI 
or s li ghtl )' lighter, occa s ionally appearing di rty ~hitc due to ' 'hairs " 
when fre sh , dry, and rehydrated; s t ipe gener.:~l l y off-white to du l l yellow 
when fre sh, dry, and rehyd.rnted. 

ApothocJ"l .:m<etomy- Asci 8- sporcd , (90-) I00- 120( -1 30)x(7-) 8 -9(- 10) llm , 
poss ibly produced f rom sma ll c r oz i er s , long cy l indric-clavate, g r adua l l y 
ta pering to t he base nnd t her e becomi ng sl ightl y expanded to for111 n sm.'l ll 
foot , wal l en 111m thick, enla r ged llt the subtruncn t c, rounded t o subp3J)il­
l :tte apex :tnd ther e 3- .J um thick; por e J• , the wall s s ta i ned very l lght 
bl ue in ~lcher' s Reagent. Ascospores (13-)15-18 ( -20)x(3- ) 4-5\l l:l , gene ral ly 
biscriutc throughout, less COIIIIDOnly b i seriate above and uniser i3te be low 



FrG. 14, Hymonosoyphus wnbilica~s, l ect otype ex PC, freehand d raw ings . 
,\. ~ledian l ongi tudina l sec t ion of :~n apot hecium through ma r gi n . B. An as ­
cus with 8 nscospor es . C. A p:tTaphysis. 0 . ll.'lbit s ketch of an npothccium 
on the subs tra te. A-C x I ,000 ; 0 x en SO. 
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t o irregula r ly uniscriate, hyali ne, smooth , at fir s t ascp t a t e, becor.ti ng 
!-s eptate nfter d ischa r ge or rarely whi l e in t he u scu ~ . ellipso id tofu­
soid , :mter ior end frequentl y poin t ed, pos t erior end rounded, in ou tline 
inequi l ate ral, frequcnll)' flattened on one s ide or occasionall y cu rved , 
untc rior end f requent ly n:ar rowcr tlutn posterio r end ; guttules pr esent, 
sphe rica l to irrcgul 1ar, 2- 3, l nrgc and also with sma l l e r associat ed ones . 
Paraphyses equa l to or slightly exceed i ng t he a sci, inte rnal ly hya l i ne or 
possibly with contents s t aining golden yel low in f.l c l t.er' s Reagen t, branch­
ing towards the base of the asci, septa t e, filifonD, not no t iceably ex­
panded at the apex and there 2-3um wi de, the "'a i l s th in, smoot h and hya­
line . Subhyr.Km ium well dC\•e loped, not we ll d i ffe r entiated f rom the medul ­
lary excipu lum, hyaline , in the cent e r t o ca 60um wide, cons is t ing o f hy ­
phne generally ver)' tightl y Inter woven and sor.~cwha t vertically oriented 
beneath the base of the asci or ex t ending more or less paral l el t o the 
base o f the a sci to"·a rds t he hyphae of the mcdu l l:ny excipulum, the indi· 
vid ua l hyphae 1·2um wide , the wa ll s thin, hyaUne, and saoo th. f.l<:dullury 
excipu l um we ll developed, non-refract ive , consisting of sep t a t e, b r onl.'hcd, 
loose ly Interwoven h)'pha e 3-4(-S} l.lm wide, the walls thin, hya l ine , nnd 
smooth . F.ctal excipu l um : inner ec t a l oxcipu l um absent. Ou t e r ec t:ll ex­
clpulum t owards the s llpr: composed of globoSe, angu la r t o irregul a rl y 
s haped cells, these ce ll s bcco11ing rep l aced by a I)()Orl y deve loped tcxt ura 
pri sma tica a t firs t extending perpendicu l a rl y to the su r face of the npo­
thecium, the hyphae then extending a t h igh ang l es t o the sur(ace nnd be­
coming progress i vely less so unti l the hyphae l ie pn rnllel to the su r face 
of the npothccium t ownrd s the a.argin; individual bri c k·sh:aped cel l s t o ­
wa rd s the marg in 8- 1 2x3-4~.tm and the globos e to irregular ce ll s t owa rd the 
s ti pe t o ca 1 2~o~m wide nt the ir broadest point; the wal l s thin or s lightly 
thickened, hyaline nnd smoot h . Ou ter covt~rinc layer absen t. ll::a irs ab­
sent , but the api ca ll y free ce ll s of the hYt,hnc on the ou ter su r fnce of 
the npothcci u r:~ cy l indri c, c l avate, or subcapitn t e, gene r ally less than IS 
11111 long, 2-3( - 4)~o~m wide, ut the base septum, 3-Sll= wido a t the :apex , s im­
p le, occasiona ll y 1-septnte , the wa l l s thin , hya line, smoo th or rarely 
s li ghtly roughe ned . Ma r g in cons truc ted of sca ll b ri ck~shnpcd hyphae ns in 
the upper porti on o f the flank s, upica l ce l l s us in the fl3nk s . St i pe 
construc ted simi l:lrly to the IO\o'Cr tJO rt ion of t he flank s, at approxi mate ly 
midpoint and to the out s ide u zone o f g lobose t o ir r egular ce ll s , in t he 
cen t er composed of parol le i nnd inten;oven hyphae \o' ithout nppa r cnt o r g3nl­
za t lon . !la i r s as on the fl anks . 

Habita t: Wood nnd acorns of Quel'CuB sp . and wood o( unde te rmi ned spe-
cies. 

Br:ymolog!l of r:hc specific epithe t:: refen; to t he Ulllbilicatc shape of 
the apo t hecium in fresh conditi on . 

llolotype not des i gna ted in or ig inal desc ri ption. The ori g ­
ina l desc ri p tion of Pachydioca umbili.cata appen r s to have been 
bnsed on mo r e tha.n one co l lect ion, and I desi gnate hcre"·i t h 
the following specimen a s the lec t otype spec ime n of the spc · 
cies as it appears t o have been one of t he c ollections ci t ed 
in the o ri g in a l de sc ription a nd agrees with the p r otologuc: 
France, Yerres, s ur /souc hc de Qu~ :rcuo ct cupu l e de g land , Jul 
193 7 (co llecto r not c ited) ( ex PC) . 

Illustr lltions: Lc Ga l , Re\' , ~lycol. (Pa r is} 3: 133 , fig. 3; 135, fig. 4. 
1938 . 

Addlt.ional specimen e:~rilmlnod: Jamaica, nort h side of Ncwhavcn Gap, Blue 
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~ It s ., on wood, 26 Dec 19•19, R. W. G. Dennis, s .n. (ex K) . 

NOTES. Pachydisoa umbilicata was orig in a l ly described from 
France as occurring on ~o.·ood and acorns of Quercus . Dennis 
( 1954) reported the species from Jam3icn and tra. nsfe rred it to 
Hol.oti um and lat e r (Dennis . 1971) tra.nsfe rr ed it to Pha oo heto · 
t-ium . I have compared the t ype (design3ted he re) ·.dth the 
Dennis co ll ec t ion a nd conclude that they repre sen t the same 
spec ie s. I have , ho'tl·cvcr , noted cons iderable va ri a ti on be· 
tween the t\o'O "''hich may. in pa rt . be due t o t he respective age 
of eac h s pecimen when co ll ected. The Le G::al t ype is apparen t· 
ly s l ight l y ove rmature "'' ith the ma jorit)' of the ascospo re s 
dischnrged and ad heri ng to t he su rface of t he tip s of the as· 
c i ~ the Dennis co llect ion appears to be some"'•ha t imma ture. 

In the Lc Ga l t)'J>e, t he hyphae of the ectal excipu lum ex ­
tend at a ve r y high angle t o the surface of the apo thccium , 
term inati ng in s hort hyphal protrus i ons, "''h ich gi ves the apo ­
thccium a dok•ny appear:::nce. In the Dennis collect i on , t he hy­
phae also ex t e nd at a ve r y high ang l e to the surface , but the 
apica 1 ce II s are c I ongutcd and become cas i 1 y detached from the 
outer s urface and appe ar hair · l _ike. The ~ scospo res of the two 
co llection s arc s imil a r, t hose of the Lc Gal type become occa· 
s i onally sep t ate, while I have not observed septate asco-spores 
in the Dennis co llection. Dennis ( 19 54) and LeGal both i nd i· 
cate tha t t he ecta l excipulum is composed of b rick -s haped 
cel l s , but Denn i s (1971) placed the species into Phaooho t otiur.~ 
indicat ing that the s terile tissue i s composed of thin walled 
g l obose cells. I ag r ee "''ith Dennis ( 1971) that, a t .l eas t in 
part, the lok•er portion of the ecta ] exc1pulum i s composed of 
g l obose to angu la r cells, but they are r ep l aced in the upper 
portion by a wel l developed textura prismatica. 

The struc t u r e of Het ot iur.r paahydisoum is ve ry s imi l ar to 
that of llymsnoscypilus epiphytlus se nsu au tho r s. In H. epi · 
phyz.Lus the s tipe is composed ma inl y of g l obose to angular 
cel l s , \<l'h ich at the junc t ure of the s ti pe and su bsti pe become 
rep l aced by textura pr isma t ica extending at high then I 0\<1' an · 
g l cs to the surface of the apot hecium. muc h in the same "-'8Y 
that t he ti ssue i s f o r med in H. pach.~Jdisc ur.r. In H. pachydis· 
cum , hO\<I'Cve r , the g l obose t o ir regular cells extend we l l i nto 
t he fhnks before be ing replaced by the pa r a ll e l hyphae , 
\<l'hereas in the compa r able structu r e in Hymeno scyphus epi phyL ­
Z.us the g lobose ce ll s genera ll y do not extend muc h bc)•ond t he 
juncture of the stipe and r eceptac l e . 

I n vic"'' of the similarity of the s terile tissues of Hymel1o ­
s ayphus epiphyLLus and Hslotium pachydiscum , t concl ude t ha t 
they bo t h be l ong in t he sa.me ge nu s . It i s st ill premature t o 
erect a ne\<1' genu s for Hymonoacyphus epiphytlus and a ll ies , 
s ince the r emaining species of Helotium/Hymenoaoyphua should 
be studied and interp r eted. The evidence now i s that species 
such as Hym o. noacyphua ca udatus and its a ll ies as defined by 
Dumont & Ca rpenter ( 198 1) are fundamentall y d ifferent in 
struc ture from the H. epip hy'Uus gr oup . I make the forma l 
transfer of Pachydi8ca umbi lica ta t o Hym e: noscyphus as foil O"''s : 

Hymenoscyphus umbilicat us (LeGa l ) Dumont , comb . nov. 



&sionym: Pa hydisca w:U>£1-ioata I.e Gn I, Rev. ~lyco l . (Pa r is) S: 133 . 
1938. 

70 . Helotiu.m velhaensll ( P. llenn ings) LeGa l , Prod. Fl ore 
Myco l . ~ladaga sca r 4 : 350. 1953 . 

: Ci.bor-ia volhaertsis P. llcnn ings. lledwigin 41 : 28. 1902 . 
::: Hymtmoocyphuo vcLhaonsis (P. Henn ings) Den nis , Pcr soonla 3: 74. 

1964. 
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,YO T'£S. He:Z.otit4m velha•nse '-'35 origina ll )' described f r om 
Br azi 1 as occur ri ng on wood and a s Le Ga l ( 1953) pointed out, 
t ype mate rial c::mnot nolo' be l oca t ed . 

Fr om the ori g i na l descrip t ion it i s i mposs i b l e t o de t e r mi ne 
exac tl y t.•hat Hennings had; hol<.'c ve r, i t i s poss ib l e t ha t it i s 
ci thcr Hymenoscyphue lao iopodius or H. sc l.Broooenu.s . Bo th have 
sma ll waxy, ye ll o,.•, fru it bodics occur ring on "''ood and asco ­
spor es \o.'hi ch woul d fa l l into t he range g i ven by Hennings, 23· 
33xS· 7um . 

As Dumon t & Ca rpenter ( 1981 ) have po int ed ou t, H. l.a eiopo ­
di.ue i s al mos t always 3 ·sep tate, whil e H. s hrogen!4 B i s on l y 
rarel y ! ·sep tat e. Hennings r epor ted his species t o be a t 
first ! -sep t ate and later 3-septat e , and he f u rthe r notes that 
t he st ipe is p r uinose. t he cha r acter from ~o·hich H. laoiopodius 
derives it s name! 

De nni s ( 1 964) ha s tran s f e rred Ciboria vel.ha fmsis to Hymeno ­
scyphus , an act with ~o•h i ch I am not in full a g r eement . Rath · 
er , it i s p r obab l y that i t i s a taxonomi c synonym of H. tasi.o ­
podillD or H. ocl.~ l'ogo ,wo , mo r e 1 ike l y t he fo r mer. A final de­
cis ion can be made onl y af t er a ncot )•pc is desig na t ed or an 
authe ntic specimen l ocated . 

71. Helot i.ur.t vile Rick, Br o t6ria, Sf!r. Bo t. 25 : 11 4. 1931. 

NOTES. Hel.otium vil.B ... ·as described fr om south Braz il on 
l ea ves. De nnis ( 1960a) r epo rted having exnm ined the type of 

11 . vih nnd indicated that it ~o•a s l ike Hototiur~ oaracasssnse 
Denni s . He noted t ha t the t"''O species were s i milar i n hab i t 
and str uc t u r e , but diffe r ed in color ; he c ho s e not t o phce 
his s pec ie s into synonymy with the Rick spec i es . De nn is 
( 1964) t r a ns ferred H. ca 1•acaseens o t o Hymtu:osoyphun , but did 
not tre at the o l der Hstotium vile . I hnve e xami ned the Denni s 
a nd Ri c k t ype s a nd conc l ude that t hey a r e t he same and plncc 
them bo t h into synonymy .,..ith LomberteZl.a r~icrospora (Seaver) 
Dumont . See Dumont ( 197 1, 197 4a ) f o r fu ll de sc r ip tion, illus· 
t rat ion, a nd discussion of t h i s species unde r the name Lar.t ­
bsrtsZZa pal.l.i.diapora. 

Presumed holotypo : Holotium vile • Brazil , Silo Lc:opoldo, on leaves , 
1929, J, Rick (ex PACA 13216) . 

7 2. HsZotium vil•idi -[Z.avtlm Rick . Brot6ria, Sl\r. Bo t. 25: 11 5. 
193 1. 

uorBs . Helotium viY'idi - fl aiJum .,.·a s de scribed o n wood f r om 
Br azi l wi th a scocarps 3 · 4mm ~o•idc a nd 2-4mm hig h. " Viridi · f l a -
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vum," and with ascospores 22- 25x3- Slim. As Dennis ( 1960a) 
pointed out, the type specimen f rom the Rick Herbarium doc s 
not contain any recogni zab l e apothccia. Without t ype or au ­
thentic materia l, I am uncer tain as t o "'here t he spec i es 
should be p l aced, a nd ca nnot treat the species f urther here . 

Acknowlodgurnunts 

The author wishes to express hi s gratitude to t hose ins t i tutions "'ho 
have loaned ma t eria l du r ing the present study. The finuncial support for 
the pr esent studr was given by the Nn tlonn l Science Foundation in the f ona 
of grant s 28593 ff . The li ne dr awing illustrations have been pr epa red by 
Bobbi Angell. 

LITERATURE CITED 

Berke l ey , 1>1. J. 1869 . On a co ll ection of fungi from Cuba. Part. 11. , in­
cluding those be l onging to the families Gas t cr omycctcs, Con iomycctes, 
Uyphomyce t es, Phycomyce t es . and Ascomycet es. J. Linn. Soc., Bot. 10 : 
34 1- 392. 

Carpenter, S. E. 1975. Bispor-Blla discod6m1 and its Cystodentb-on sta t e. 
Mycot axon 2 : 123- 126 . 

. 1981. t-lonograph of Cz'QcicNJas (Ascomyce t es, lle lotia lcs, Leot ia­
----ccne). Mem. Nek' York Bot . Gard . 32 : ( in !)rcssl. 

& K. P. Dumont. 1978 . Los Hongos de Co l ombia-IV. BispcnoBtla tfti.ssp­----rata and its a l lies in Co lombia . Ca ldasia 12(58): 339- 348. 
Cash, E. K. 1937. Disc:omyce t cs f r om Panama and Co l ombia. St ud. Nat. 

!li s t . l own Uni v. 17: 213-22 1. 
Dennis, R. W. G. 1954. Some inopercu 1a t e Discomyce te s of tropical Ameri­

ca. Kcw Bu l l. 1954 : 289-348. 
. 1956 . A revi sion of t he British He lotiaccoe in the herba riUDI of 

--the Roya l Botanic Gar dens, Kow, wi t h notes on r e lated European species. 
Mycol. Pap. 62: 1-216, p l. 1. 

1958. Bo li vi an He lotia l es co ll ected by Dr. R. Singer. Kew Bu l l. 
--r3: 458-467 . 

. 1960. Fungi venezue l ani: Il l. Ke\oo· Bu l l. 14: 4 18-458. 
-. 1960a. Some Uiscomycct cs described by Rick f r om sout h Bra :t il. Kew 
~ull. 14: 114 - 125 . 

. 1961. Some i nopercu l ate Oiscomycetes f r om New Zea l and. Kcw Bull. 
---r5: 293-320. 

, 1962. New or i nteresting Brit i sh lie l otia l es. Kew Bul l. 16: 317 -
-g27. 

. 1962a. A r eassessment of Bolonidium Mont. & Our . Persoon:ia 2 : 
---r71-19 1. 

. 1964. Rema rk s on the genus Hymenoocr:~phus S . F. Gr ay , wi th obscrva ­
---;-ions on sundry species referred by Saccardo and others t.O the gener a 

He'totiwn , Pe;;izslla or Phialea . Persoonill 3: 29 - 80. 
. 1970. Fungus f lo r a of Venezue l:l and adjacent countries. Kcw Bu ll. 

~dd . Scr . Il l : i-x:c.xiv, 1-53 1, pl. 1-15 , figs. 1-9. 
, 1971. New or intcrestjng British micro fungi. Kew Bull. 25: 335-

~74. 
Dixon, J. R. 1975. Chlorosplenium and i t s segregates. II. The genera 

ChlcrociboJ-ia and G?alOl'BilCOBlia . Mycotnxon 1: 193-237. 
Dumont, K. P. 1971. Sc l erot. i niaceae It. lar.bertella . Mem. New York Bot. 

Gard. 22( 1): 1-178. 

---,;j~co~:;~; c1~ ~ ~~~=;~~~ecae V. On some tropical I.anbe,•tella species. 

. 1974a. Sc l crotiniacc.ae VII . On Phialea microspora and Holotiwn 
-citrosubim~ZatWII. Myco 1ogia 66: 1039-1041. 



37 1 

. 1976. Sc lcrot i niaccae XI. On MosZZar•ocUscus. !>lycologia 68 : 233-
~67 . 

. 1980. Sclc ro t i n iaccac XV I . On HBlotium Ml[o- corr.eum and H. froter­
----num. z.tyco taxon 12 : 255-277 . 
_. 198 1. Leotiaccae 111 . No t es on se l ected t emperate species refer­

r ed t o Hs l otiW!I and /lymer.oscyphus . 1-lycota xon 13: (I n press). 
& S . E. Ca rpente r. 1981. Leot iaccae IV: Los llongos de Co lombia -VII. 

----y'ymc ,IOscyp11u8 ooudatus and related species fr om Colombia and ad j acent 
r eg ions . Caldasi3 : ( in press) . 

li ~ . P. Pal. 1978. Scler o tiniaceae XV. Additional species from In ­
dia. Mycologia 70: 76-86. 

Duss, R.- P. 1903 . EnumCrati on mC thodiquc des champignons r ccucillis l l.;t 
Gu3dc loupc li 0 I.n "lartiniquc. Lons- Lc -Saunicr, France, 94 pp . 

Hai nes . J. II. 1980 . St udi es in the llyo loscyphnccnc t: Some species o f 
Dasyscyphus on tropi ca l f ern s . Mycotaxon 11 : 189-216. 

lla.riot, P. A. 1889 . Mi ssion Sci ent i fique du Cap llorn . 1882-1883 . S : 1-
400, p l. 1-1 0, 1-S , 1-6, 1- 12 . 

Hennings , P. 1902. Fungi Blumcnavicnscs 11. a cl. Al fr . MlSllcr l cc ti. 
llcdwi g i o 4 1: l -33 . 

. 1905 . Fungi 3JIIl1Zonlci IV . a c: l. Ernesto Ute c:o llecti. Hcdwigia 
-----;;4 : 57 - 71 . 
Korf, R. P . 6 S . E. Carpenter . 1974 . BisporBlla, a generic name for 

HelatiW1'1 cit;M.nw11 and its allies, ond the generic names Calycella and 
Calycina. Mycotaxon 1: 51 - 62. 

ti l.. M. Kohn . 1976 . Notes on Phibalis, type genus of the Enc:oel I­
----oideac (O i scomyce tes) . Hem. New York Bot . Card. 28(1) : 109- 118 . 
Kunt :e , 0 . 1898. Revi s . Gen . Pl. 3(3) : 1-576. 
Lc Cal, !>!. 1953. Les Di scomyc~tes de Madagascar . Prodr . florc myco l. 

Madagasca r 4 : 1- 465. 
l>lontagno , C. 1853 . Flora Chilenn . Plantas celulares. In Gay , C. , His­

t or ia H s ica y PoHtica de Chil e. Bot:in ica 7: I- SIS. 
Patouillnrd, N. & G. de Lagerhcim. 1893. Champignons de I' Equateur ( Pu ­

gUlus III ) . Bull. Soc . Myco l. France 9: 124-1 65, pl. viii-x. 
6 • 1895 . Champignons de l 'Equa teur (Pugillus IV). Bu ll. ller b. 

---sotssicr 3 : 53- 74. 
Rehm , II . 1900. Be itr!lge zur Pilzflora von S0d3lllerika. VIII. Oiscomy­

cc tes . GcsallUDe lt von licrrn E. Ulc in Brasilien. Hcdwigin 39 : 80-99, 
p l. iv-vi. 

Rick, J. 1906. Pilze aus Ri o Gr ande do Su i (Br as i l i en ) . BrotCri3. 5: S-
53. 

• 1907. Fung i austro-ame r icani Fasc . V. u . VI. Ann. 1-lyc:oJ. S: 28 -
----st. 

. 1931. Monog raphi a Pcziz incnrum Riograndcn s iura. BrotCria, SCr . 
----sot . 25: 35-46 , 77-98, 99-122. 
Saec nrdo , P. A. 1882 . Fung i boreali-amc ricani. Mi chelin 2: 564-582. 

f, P. Sydow- . 1899 . Sy lloge Fungorum Omniura llucusque Cognitorum Ui­
g css it P . A. Sacca r do XIV. Supplcmcntum Universa l e Pars. tV. pp. 1-

1316. 
White , W. L. 194 2. A monog r aph of the genus Rutotroemia. (D i sc:omycet es) . 

Lloydia 4: 153-240 . 
. 1943 . Studies in the genus llolatium, Ill. Hi stor )' and d iagnosis of 

-certain Eur opean and North American fol i icolous species. Fa rlo.,.·ia I: 
135- 170 . 



,-

N 
Januaq·· ~lnrch 1981 

1'\0RW ANl!RlCAN 1\'000-ROlTJNG FUNG I TilAT CAUSE BROWN ROTS J 

RobeTt L. Gi lbortson 

Depal'tment oj" Pl.ant Pathology 
Univo:roity or Ari.'Iot:a~ Tucson 85721 

SUW.ARJ' 

One hundred and thi rtccn species of No r th American '-"GOd­
rotting Basidiomyce t es arc repo r ted to cause brown rots. The 
majoTity of these, 71, are in the Po l yponJccoc. Others nrc 
di st r ibuted in various fami l ies of the Trcmc l lales, Aphy llo­
phorn les , and Agar ica l cs . Most occur pr imaril y on conifers 
and p l ay nn essential ro l e in m.,.Jntnining the con ifer ous 
fo r est ecosystem . A synopsis and a check list give i nfomation 
on substrata, dist ribution , and sexuality ;md references t o 
U t eratu r e on cu i tura l s tudies and other aspects of t he brown 
rot fungi. New combinat i ons proposed ar c Crustodarnra 1•eoinosum, 
Fomitopsis mel iaa, and lA.atiporus persicint.s . 

Uccay of \OOod by wood-rotting fungi is genera ll y considered to bo 
of two major types co.-only r eferred to a.s wh.i t c rots and bro"'n rots. 
The whi t e r ot [ ungi a r e able to degrade both of the major components 
of woody cell wa lls , ce llu lose and lignin. They a l so bleach the wood 
and l eave a white to pa l e colored residue that ha s a spongy, stringy 
or lWDinatcd s t ructure. ~lost produce extracellular phenol oxidases 
and genera l ly give positive oxida.s e tests on ga l lic and tannic acid 
medb (52, 138) and with gwa guaiac (73, 139) o r syrl nga lda zinc (80) 
reagents. Some wood-rotting fungi n r c unable to degrade lignin and 
se lcc tivel )' remove ce ll u l ose and other po l ysaccharides from wood . 
These brown-rot fungi l eave an amorphous, bruwn, Cl'WIIbly residue that 
i s composed l argely of l i gnin. They do not produce extracellu l ar phen~ 
o l oxidases and genera ll y give negative oxidase tes t s on ga l l ic and 
tanni c nc:id med .i a nnd W'i th gum gu:dnc and syringa ldaz i ne r eagents. 

Although bro~o·n-rot fungi arc able to degrndc ce ll u lose rnp.id l y in 
natura l \OOOd, they are genera l ly unab l e to decompose pure cellulose. 
Exceptions t o this arc 15 members of the Coniophornccae i n the genera 
Coni.ophom, Coni.ophol'ill.l.a , Leucogyrophana . and SeJ•pul.a . as ... ·e l l as 
Pa...""'ill.us pt:J.n:uoidBB and Hy(/l"'phoropsis aurar.tiacus of the Pnxi l l:lceae. 
All 17 of t hese fungi gave positive tes t s fo r ce llulase when g rown on 
ugn r medi a conl:li ning pure cellu l ose (135, 136), As poinlcd out by 
Ni l sson and Cinns (136), P. panuoides and h', aw'Wltiaous hnve bnsid_ial, 
hyphal, and spor e characters that indicat.e a c l ose relationship t.o spe­
cies i n the Coulophoraceuc. 

1univcrsity of Arizona Ag ricultural Ex perime nt St a tion Journa l 
Artic l e No. 3387 . 
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North American wood-rotting fungi that co use brown rot s hav e bcon 
estimated t o comprise only about 6 per cent of the t o tal number (70). 
~ly previous es timate was tha t onl y about 106 s pecies out of 1669 a·e re 
brown-rot fungi. The number o f brown-rot fungi recognized in thi s 
synopsi s 'is s lightly higher , 113 . . More species of wood-rotting fungi 
Including some t hat cause brolffl rot s will undoubted l y be di sco\•e red l n 
North t\meri ca in the fu ture but the percen t age of knoa-n broa·n-rot fungi 
will probab l y r emai n nbou t the same. 

About 70 per cent o f North American brown-rot f ungi a r c in t he 
Po lypo r:tceae. The o ther 30 per cent :lTC d i s tributed araong s eve ra l 
families in the o rders Aphyll ophorales , Agaricales , and Tremellal es. 
Apparently the broa·n-rot type of en zyme system has evo l ved indepe nd­
en tly in a number of groups that do not show close re l a tionships u.s 
indi cated by compa r a t ive 1110rphology. The question arises as t o "'hy 
the Po l yponceae con tains suc h a h igh per centage o f the bro\.m- rot fungi. 
The answer to this question should pr ovide an important clue to the 
ph)•logeny of pol yporcs . For one thing , the Polyporaccae i s one of the 
largest f ami lies containing wood- rotting fungi. -North American po ly­
por es in monographs by OVerholts (142) and Lowe ( 11 0) number appr oxi ­
mate ly 368, and 71, or 19 per cent, cause br own rot s . The total in­
cludes the polypor oid llymenochne t ac ene , all o f which are white rot 
fungi. If an es tima ted SO s pecies o f PhBZ.t.inua and Inonotus are r e­
moved from this tot a I , the percentage of brolffl- rot fungi in the Po ly­
po r aceae i s 22 .7 pe r cent. 

Subs tratum r e l ations hi ps o f brown- rot f ungi are swamaTizcd .in 
Table 1. l t has been J>Oi nted out (70, 140) that brown-rot fungi a r e 
pr imarily associated -..·ith con.lfers . ~los t occur primarHy on dead con­
i fe r wood including dead s t anding and fall en trees , s tumps , l ogging 
s l3sh, other dead \oiOOd on the gTound, and I<I'Ood in servi ce. Some o f 
these a l so occur less common ly on ha.rdwoods , particu larly a spen, an 
associate of conifers in coniferous forest n r eas (107). A smal l num­
ber occur primari ly on dead hard\oioods . Some broM-o-rot fungi decay 
heartl<l'ood in living trees. Of these , the ones that cause hcartrots in 
species of the Cupressaceae arc the mos t hos t-specific. Tyromycea 
~~~ i s r es tric ted tO i ncense ceda r (28, 170), Pot•i.a sequoias t o red­
"''ood (99 , 100) , Poria sel'iceomoU.ia t o wes tern red cedar (33), Daedalea 
juniperina to junipers (72), und Tyromyces baeilaris to Monterey and 
Arizona cypresses (3). V~:Zuticeps bel"kdeyi has been r epor ted t o 
cause heart rot only i n hard pines (87) , Len.tim4a 'kt:uffmanii onl y i n 
Si tka spruce (25) , and Tyroomycea bal.sameus only in bals B.ll fir (98). 
~lOs t of the br01o'R-rot fungi tha t decay hcart\oiood in species of the 
Pinaceae arc known to occur on s pecies from several genera of that 
fa mi ly. These incl ude Fomitopeia officir:a.U.s , PhaeoZue acla.>einit::ii, 
Spal"CUfoia oM.apa, and Laetiporue oulphu.reuo. A few brown-rot fungi 
cause heart rots in hordwoods only. Examples of thi s group are Tyro­
myces sprague.i , CopPin.us atrt::unentar-ius , Pomitopsis me lias, and Dae.da.Zea 
queJ•cin.o.. Brown-rot fungi that decay heartwood in both conifers and 
hardwoods i nc lude Pomitopsio pinicoZa , Laeti.por"~O oulphUPeus , Po-ria 
cocoa, a nd Sparasoiu he.1•botii . 

The mos t important brown- rot fungus in tenas o f l osses i n vo t u111e 
of mercha ntable timber i s probabl y Phaeolus sch!Jeinitzii. . Gross vol­
ume l osses due t oP. sc}IZJeinit~ii a r c much l ess than caused by Phel.­
Zinuo pini in Dougla s fir (29 , 31) . llowevcr , s ince practically all of 
the volume l oss i s jn the high - grade butt l og, the ac tual economic 
loss is higher thun a compa rabl e vol ume l oss in other l ogs would entai I . 
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The sexuality of the 1113jod ty of the brown· rot fungi remains unde ­
te rmined. The ones thnt h:lVe been s tud ied are predomi nately hetero­
thallic , and bipo l ar. llowcver, tetrapolar mating systems have been re­
ported in a number of genera i ncluding Veluticeps, DacryoboZua, 
Serputa, Amy l.ocya tis , and Ty1'0fi'IYCB8. Indeed, the recent wor k of Dav i d 
(47) indicates that IJIOSt species of Tymmycee ar c tetrapolar. UoiDO ­
thallism is also known i n the brown-rot fungi, s pecificall y in com o­
phoN pu teana (141) and CorUilel.lue 11t1t.icota (148) . Most heterotha llic 
b ro~o·n-rot fung i hav e clamp connections on dik.aryotic gene rative hyphae, 
and their sexua lity cou ld probab l y be r eadily determined. Species of 
brown-rot fungi l acking clamps occur primarily in the gcner.1 Con.ic­
phora , Coniophor ezt.a , PhaeoZ.tfe , and Laetiporus. Hultiple c l amps, 3 
character collliDOn ly associated with ho1110thallism, a r e found in Conio­
phom p:tt eana and Amyl.oopol'UB gJ'Clmin.icola. Coniophoro puteana is homo ­
thallic and the sexuality of A. graminicoZa has not been determined. 

Brown-rot fung i have an essentia l role in the func tioning o £ con­
iferous forest ecosystems. Bro ... ·n-rot r es idues are ext r emely stable 
a nd may pe rs is t in the upper layers of forest soil s for 500 years or 
mor e (1 02) . They may constitute up to 26\ of the tota.l soi I volume 
in the upper 1 foot of soil and amount to over 40,000 Jbs per ac re dry 
...-eight ( 125). These l arge volumes of bro~o·n cubical rot residues have 
several attributes that enhance the est3blishment and development of 
conifers and other p l ants. The gradual decay process plays a key ro l e 
in recycling nutrients and keepi ng them in th e fores t ecosys tem (23) . 
Decay fungi i n theatSelves may serve as nutrient s inks and minimize loss 
of mine ral nutrients by leaching. A numbe r of studie s have shown that 
continuous re1110va l of wood residues results in a reduction in site 
quali t y and a r eduction in p l ant gro...-th (83). Soils with a high con­
tent of brown-rot residues have an inc reased water holding capaci t y 
and a higher cation exc hange capacity (83 , 95, 96), Brown-rot resi­
dues in conifer ous forest soi l s are a major site of ectomycorrhizal 
root deve lopmen t (83 , 84, 85, 86, 95~ 96, 102) particu l ar l y during 
the dr yer periods of the growing season . Thes e residues arc also a 
si te of nitrogen fixation bo th in or on the soil (83, 84, 85, 94~ 95, 
96, 102, 103). 

These ecologica l functions of brown- rot fungi arc 1110re t han im­
portant; they arc essential to the perpe tuation o f our great North 
American conife rous forest ecosystems (85) . Wood res idues in our con­
iferous forests r epresent a c ritica l natural resource that must be 
managed wisely and maintained at an adequate leve l to insure contin­
uous productivity and perpetuation of a ll of the desirab l e attributes 
of ou r conife r ous forest ecosystems for future gener ations. Rapid l y 
developing demands on wood residues as an energy source requi r e that 
management programs to pro tect their essential ccologica.l function be 
i nsti tuted as soon as possible. 

In Table 1 the distribution by states and provinces is listed b)' 
regions and indicated by abbreviation as follows: 
Southeast and Gul f Coast 
AL- Alabruna; AR· Arkansas; DC- Dis trict o f Co lumbia; FL- Fl orida : CA­
Gcorgia; l.A- Louisiana; I-SS- Mississippi; NC- North Ca.ro l inn; OK­
Oklahoma ; SC- Sou th Carolina; TN- Tennessee; TX- Texas; VA- Virginia 
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Midwest 
~inois; IN- Indiana; lA- town; KS- Kansas ; KY- Kentucky; Ml ­
Michigan; t-IN- f.tinncsota; ~10- 1-lissouri ; NB- Nebraska; ND- North Dakota; 
011- Ohio; SO- South Dako t.a; WI- Wiscons in 
Northeast 
cr:connecticut; DE - De l nw:~rc; t-IE- !>Iaine; MD- Maryland; MA- Massachu­
setts; Nil- New Hampshire; NJ- New Jersey; NY- New York; PA­
I'ennsylv:min; Rl- Rhodt! I sland; VT- VenDOnt; l\'V- "'est Virginia 
West 
AK- Alaska; AZ- Ari:ona; CA- Galifornla; CO- Co l orado; Ill- Hawaii; 
ID- l d::.ho; "ff- Montana; !'I'V- Nevada; ~'\1- New Nexico; OR- Oregon; UT­
Utah ; WA- Washington; WY- l<l'yo11ing 
Canada 
AT- Alberta; BC- British Co l umbia; NB- Manitoba; NB- New Brunswick; 
NF- Newfoundland; Nl\7- No rthwes t Territories; NS- Nova Scotia; OT­
Ontario; PEl - Prince Edward I s land; QB· Quebec; SK- Saska tchewan; YT­
YukQn Territory 

S)'llbols indicating sexuali ty are 35 follows : 
0- Homothallic; H- Ucterothallic, type of 1113t.ing sys tem unknown; II­
Hot croth3llic :1nd bipolor; I V- lleterothallic and tetrapo l ar; NO- No 
datu.. 
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S'iNOI'SJS OF NORTII A.'lERJCAN )1000-ROTIING FUNGI 
TIIAT CAUSE BRO\tt'N ROTS 

Key to Orders of Ba s idio~ayc.ctcs that contain brown-rot fungi 

1. Basidia scp t ute • • ••••••••• , • • • •• • • TREHELI.ALES 
1. Basidi a not septa te ...... . .•... .... . . . . , . 2 

2. Uymcnophore in form of r adial l wae lloc; bas idio­
cn rps IDOStl)' f l eshy , det e r io rati ng readily after 
mat u.ri t y . , . . , • , • , . . . . . . . . . . . . AGAR I CALES 

2. Hymenophor e smooth, hydnaceous, 11erulioid, in the 
fona o f united tubes or erec t flattened branches; 
if l amclla t e, then basid ioca r ps tough, co r ky a nd 
not d e teri orat ing rapidly •• , , •••••• APIIYLLOPIIORALES 

TREMJ:LLALF.S 

One s pecies ln the genus Heticobasidium Pat . of t ho family ,\urlcu­
Jnr iaccae is kno,..n to cause a brown rot. 

HfiZ.icobaaidium cor~cioides Bandoni. Basidiocarps effused; h)'lllcn· 
ial su·rface ~hltc to c r eam co l or ed; hyphae sl11p l e-septatc ; basidia 
usually 4-celled, slightl y coiled o r ci rcinate; basid iospores 
broadly ellipsoid with a l:trge , blunt apicul us , 14-22 x 6 . 5-1 2.5 )J ill. 

APIIYLLOPIIORALES 

KC)' to fui lies of Aphy llophor a l es that contain br own-rot fungi 

1. Basidiocarps ~ith hymcnophorc in fonn of united or 
sepa.rn t c t ubes • • , • • • • • • • • • • • • • • . • • • • • . • 2 

I. Ba.sid iocarps not as above • , , • . • • • • • • • • • . • • • • 3 
2. Tubes united , , • • •• • • .••.• •• .• • POLYPORACEAE 
2. Tubes separate . • • • • • • . • • • • • • • • FISTIJLI NACEAE 

3. Basidiocarps ~ch branched with hymenium on surface 
of erect, anastomosing , pet a l - l ike lobes ••••• SPARASSIOACEAE 

3 . Ba.sidiocarps not as above •••...••••••••• • ••• 4 
4 , Basidiospor es brown to ye llowis h, dcxtri no id or not 

in Nclzcr' s reagent • •• •• ••.• , , • . CONIOPIIORACEAE 
4. Bas id iosporcs hyaline or f aintly pigmen t ed , negative, 

amy loid or dcxtrinoid in ~lc l zcr ' s rcugont •• •. • •••• 5 
5. Basl.diocarps becoming c ffuscd-rc fl cxt.>d to sess ile • •• STERfu\CEAE 
5. Basidi ocarps rem.:J.ini ng co•p l c t c l y resupinate. • • • CORTICIACEAE 

F:~.•ily CORTI CIACEAE 

Key to genera that contain bro~om-rot fung.i 

1. Hymeni31 surf:~cc smoo th to tuberculat.o, b:lsidiocarps 
resupinate • • . • . . . • • . • • . • , • • . • • • • • • • . 2 

1. H)'llcnia l surface ocrulioid , basidiocarps oft en 
refloxcd ••• , • . ••• •.••• , • • PBBudansrulius Ji.ilich 

Pogudoms.Mitius aurous ( l:r. ) JUiich. Basidioca rps small , no t over 
n fc..,· em wide; hyphae with cl3111ps; cystidia l acking; basidia 15-17 
X 3-3.5 )Jm; bnsidios pores cylindric, s ligh tl y cur ved, pale ye ll ow­
ish in KOH, negative in 1-te l zc r ' s reagent, 3 . 5-4 .5 x 1. 5- 2 )Jm . 
(Syn.: M8rtl liua aurous Fr.; PZ.icatum aursa (Fr.) Pana.) 
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2. Bas idia 5111311, 20- 25 x 3- 3.5 )Jm; basidiospore s a llan t o id, 
4 . 5-6 x 0.7-1. 5 \J ill • ••• • • ••••••• l>acryjobolWJ Fr. 

2. Basidia l a rge , 30-1 00 111 lo ng and S- 7 ~1.111 wide; bas idi o-
spoTCs cy lindric to e ll ipso id , ove r 3 llJII wide •• . •.•• 3 

3. Basidia c l ava t e, 30-80 x S- 9 )Ja ; basidiospores cylindr ic 
t o broadly e llipso id , 7-1 2 x 3-7 \lJD •••• • • • CM4at.odOJ"'t'' Pa n~ . 

3. Basidia long :1nd s lendll r, up t o 100 l!lll l ong, S-6 IJ• wide; 
b3s idiospores cylindric, 12-1 8 \.1.111 long .... Chaetoderma Pnrm. 

Chaatodenna l &ma (Rom.) Pan. Basidiocarps "'hit e t o crca• colored , 
develop ing in sma ll , oft.cn confluen t patches , pilose under a 10 x 
Ions; hyphae wi th clamps; cyst idiB very abundant, cy li ndri c t o 
narrowl y c l avn t c , thi ck- ~o·all ed , wa l l thinning out at apex; bus idin 
narrowly c l avate; basidiospores hyaline , negat ive i n t>lel:zer •s 
reagent. (Syn . : Poniophora hma Rom.) 

Key t o s pecies of Cr'.tstodBrma 

1. Basidiospor cs cy lindric to cy li nd r ic·c l lipsoid, 8- 12 x 3· 4 
)J.la ; cystidia wi t h wa ll s moderately thickened •tt base 

Cruotodomltl tb>yinum (Bc·rl;.. c t Cur t. ) Parm. Rnsid i oca rps becoming 
ex tensively effused; hyphae whh c l amps; cystidia abundant, cy l in­
dri c , thin· to s lightly thick-wa lled, no t i ncrus t ed, up t o 160 ~~~ 
long , 6·1 0 ~~~~ in diwa ; bas id ia 25-35 x 5· 6 11•; bas.idiospor es cy lin· 
dric, hyaHne , negat ive in ,.!e l zer ' s r eagent, 8-1 2 x 3·4 )1111 . (Syn .: 
Poniophora dr"':ti.na (Berk. e t Curt.) Rogers ct J:tck.s . ) 

1. Basid iospores broad ly e ll ipsoid , 7·9 x 4.5- 5.5 ~m; cys t id i a 
with w311 S s trong ly thickened a t b3Se 

Cr'.totodenna r esinoswn (Jac.k.s. et Den rd .) comb . nov . (bas lonym­
Peni.opho:ra NZsir..osa Jacks. e t neard., Cun. J . Res., C, 27: 147) . 
1949) Basid iocarps bcco111i ng widely effused, buff t o redd ish brown 
on drying , often res inous; hyphae with clamps ; cys tid iu abundant, 
c l avate, i nc rusted apically \o'.ith resinous mate r ia l; bas.idiospo r cs 
hyu line, nega t h•e in Melze r ' s r eagen t. 

Key to s peci es o f DaoryobolUB 

I . llymenial s ur fuce smooth; cys tldin thick-\o·ull ed 

Dr:1.o::oyobolus karstBnii (Bres . ) Obe rw . ex Pa m . Bas idioca r ps beco•­
i ng extensively effused; h)'lllenial s urface cream colo red t o pa.le 
bu.ff, cracking extens.ive ly on drying; hypha e th i n·wnllcd, with 
clamps, or th i ck·wa l led and as cJ>t a t e; basidi ospores 4.5-6 x 1·1.5 
1.1• ; fresh basidiocar ps and rot with a S\o'CCt anise odor. (Syn,: 
Pfmi.ophora. cJOaBsa Burt) 

1. llymenial s urface papi llatc with amber co l ored drop l ets a t th e 
a pices of the papillae; cys tl dia th in·wa lled 

Dcun-yoboZua audans (Fr. ) Fr . Basidjocarp.s e ffus ed up t o s everal 
c•; h)"'llenia1 su rface c ream co lored t o ochraccous·bufr; hyphae th in ­
t o thlck-wo. llcd , \o'it h clnmps; cys t ldia wi th c l umps o r si •pl e septa , 
clus t e r ed n t apices o f papillae; bas id iospores 4·5 . 5 x 0 . 7·1 \JII. 
(Syn. : Odontia Gudans (Fr. ) Brcs.) 
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Family CON iot'I-IOKACEAE 

Key to gener a 

1. Hymcnophore SIDOO th or tube r cu l atc • ..•• • •••••• • , , 2 
1. llymenophore irr egu l ar l y ro lded or toothed . ••..••.. .. 3 

2. Cys tidia :~obsent, or if present, s mal l nnd 
ascpta.te , . , • . . . • • . . . . . Coniophr;m DC . ex f.t6 r at 

2. l.a r ge, septate cyst idin abundant .. . . ConiophoroBZZa Karst. 

Coniophol'8l.La oZivacea (Fr.) Karst . Bas id iocarps resupin3 te , ad­
nate; hymenial s urface s mooth , o li vaceous, s trongly cystidia t e 
unde r 10 .x l ens; hyphae simple - septate; cystidiu abundant, septate, 
con.rsc l y incrusted, 'projecting t o 140 ~~~. 9-12 ~~~~ in diam; bas idia­
spor es cy l indric-e llipso id , st rongly dcxtri no i d In Mehcr ' s r eagent, 
8-13 X 4- 6 ~ ~~~. 

3. Basidiosporcs pigmented, pa l e, dark ycllolt'ish - bro~m in KOil 
so lution , dextrino.icl in Mel ze r ' s reagent . .. Sezpula S. F. Gray 

3. 8asidiospores hyaline in KOII , dextrinoid in 
Meher' s r eagen t . . ............ Leuaogyt'Ophana Pouz. 

Kc)' to species of Coniopho,ra 

I. 8asldlospores ovoid t o e ll ipsoid, 10- 18 ~m long. 
l. Busidlospores fusifo r m, 16- 24 ~~~ long 

Coni.ophoroa fusiapol'O. (Ckeo c t Ell. ) Ckc. Bns.idiocnrps ari d, s ep­
a r ab l e ; h)'Dienial su rface dark olivaccous bro~rrm , smoo th; rw.rgin 
cream color ed; subicu l um soft , cre.:t111 color ed; hyphae simpl e­
septa te; cystidia lacking; bas id iospor cs dcxtrinoid in f.!e l=.er' s 
reagent. 

2o Bas idiocarps thin, arid ; hyphae s imp l e-septate or with 
\•cry rare s ingle c l amps •....... , .. , .. , o •• 3 

2. Bnsidiocarps becoming thick, fleshr; some hyphae wit h 
si ngle, double o r multiple clamps 

Coniophol"'. puteana (Schum, ex Fr . ) Karst. Basi di ocnr ps r esupinate, 
udnuto; hymenia l surface olive brown; m...ugin c r eam color ed, fl oc­
cose ; hyphae up to 14 IJIII in d ium ; cys tidi a l acki ng; basidia up t o 
110 ~m l ong; basid.iospores s trongl y d ex trino id in ~!e l:er' s reagent, 
11-1 6 x 7- 9 ).Ill, (Syn .: Coniophoro cerebena Pers.) 

3. Bas id iospor es 14-18 x S. S-8 \J II i bas id ioca r ps not r hiz.omorphic, 
ad nate ... . ..... ..•. .. ... . .. o • • • 4 

3 . Basidiospores 7.S-14 x S. S-8 !Jm; bnsldiocarps f r agi l e, r hiz.omorph i c, 
easily separated from s ubstrtltum 

ConiopJ:Ol'O. el•emophila Li nds. t!t Gilbn . Bas idiocarps resupinate; 
hymenia l s urface smooth light br owni s h ollve; subicu lum wh ite, 
floccose ; r hiz.omorphs whi t e ; C)'Stidia l:Jcking; basidia SO -SS x 
6-8 )Jm; basidiospores st rong l y dextrinoid i n ~le l zer ' s reagent , 
7.S- l4 x S-9 \JII , 

4. Subicu l ar h)·ph3c incrusted 
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Coniophom euj"focata (Pk . J Hassec. Basidiocarps r esupinate, ad­
nate ; hymenlnl surface s11100th, olivaceous to umbe r ; awrgin usually 
whitish; bnsidin ut riform; cysddia lacking; basidiospores strongl y 
dextrinoid, 10-14 x 6- 7 IJm. 

4 . Subicular hyphae not incrus t ed 

Cor:iopitora arida (Fr. J Kars t . Basidiocarp.s resupinate; hymcnial 
surface SIIOOth , pa l e br own t o olive bro.,11, ma r gin yellowish brolo'n 
to whitish; basidia utd form, up t o 80 ~m l ong; cy.stidia lacking; 
basid i ospores strong ! )• dext.r inoid in Melzer' s reagent, 10-18 x 
7-8 Ull. 

Key to species of LB'Ucogy1oophar.a 

I. llymcnophore s.ooth, grandinioid, or merulioid, .. , . , , , 2 
I . llymcnophore becoming st rongly hydnaceous 

Le~CO(iyrophar.a pir.astl"i (Fr.) Cinns et l'l'c res. Basidiocarps resup­
in3te, rcad il)' sepa r able; h)'lllenia l sur face olive-brown to yc J lowhh 
br own; hYJlhae with c l amps; basidi a 18-30 x 6-7 Ja; basidiospor cs 
ellipsoid, dextrinoid in ~lclzer ' s r eagent, 4.5- 7 x 3-5 lJm, (Syn.: 
Nel'UZius pi.naatz'i (Fr. ) Burt ; Supu.ta pinastl-i. (Fr.) W. B. Cooke) 

2. Hymcnial surface meru lioid ........•....•. , .3 
2 . Hrmeniat surface s1110o th to gr Mdinioid, austard co l cred to 

o live - green 

Leucogyloophana olivascunn (Bcrk . et Curt.) Ginns et l'l'c r cs. Bnsid­
iocarps fragile; hymcnial layer pe ll icu l ose; s ubiculum white, 
floccose; hyphoe with clamps ; bnsid ia. 20-25 x S-5.5 pm; cystidia 
hyphoid , up to 60 ~m l ong, 3-4 pm in d iru~~ ; basidiosporcs e llipsoid, 
dcxtrinoid in Melzer' s reagent, 4- 6 . S x 3-4 ~ ~~. (Syn.: Conicpho1'tl 
o'Livascums (Berk . e t Curt.) M:assee) 

3. Basidiospore!i negative in Melzer ' s r eagent . • 
3 . Basidiosporcs dcxtri noid in Mo i zer's reagent . 

4 . Basidiospores 5- 7 x 3.5- 4.5 pm 

• 4 
5 

Loucogyroophm;a pulrJoru l.enta (Fr.) C.inns. Basidiocarps efJused, 
fles h)'; hymcnial surface r aduloid to mcrulio_id , drying dark bro ... ·n; 
margin and subiculum cream color ed, soft; hyphae with clD.mps; 
basidiospores ellipsoid, re llow. 

4. Sosidiospores 4-5 x 2. 5-3 pm 

Leuoogyl'Ophtma BOl"'l-ia (Burt) Cinns. Basidiocnrps e f fused, separ­
ab le; hymc nial s urface mcnatioid, pule orange; s ubiculum white t o 
crcaJII co lored , hyphae ... ·ith clumps ; bas idiospores e l lipsoid, pa le 
yellow. (Syn .: Con-iopilora aorooM.a Burt) 

5. Basid iospores 4 . 5- 9 pra long. . . . . . . . . . . • . . . • . . 6 
S. Basidiospores 3- 4.5 p.ra long 

Leucogy:t"Ophar.a montana ( Burt ) Ooma.nski. Basidioca r ps soft, f r a­
gile, readily sepa r ab l e; h)'lllenia l su rface shnllowl)' mcrulioid, 
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purpli sh pink when fres h, dryi ng d:nk purplish brown ; .argin 
floccose, ochraceous; hyphae ~o· lth c l amps ; basldi os po r es o\•oid to 
ellipsoid, pale ye llow, 4-4 .5 x 2.5-3 IJK~~. (Syn.: ConiophoN 
montana Burt) 

6. liymcniu l surface pink i s h o range; basidiocarp thick, fl es hy. 7 
6 . llymenial surface yellow: basidlocarp thin, de l icate, 

pcllicul ose 

L6ucogy:rophar.a l'Omel.Lii. Gi nn s . 83s.idioc:a rps becomi ng wi de l y ef· 
fused; hymen ia l surface smoo th to s hallowl y merulioid ; h)•phae with 
clwaps; basidi a 25-28 x S- 7 \J il ; bas idi ospores e l lipso id , pa le yel­
lowish, 4.5- 6 x 3 . 5- 4.5 JJ il, 

7 . Basidios pores with an apical ger11 por e 

Leucogyt'Ophana ariaol'lioa Gi nns . 83s idlocarps bccom.l ng \oo' ide l y ef­
fused , s of t , separable; h)'men ln l s urf;'lce s t rong l y meru l i oid , 
drying c r eam-buff t o da r k reddish bro ... ·n; hyphae with c l amps; 
basid ia 27-30 x 7- 8 IJIII i ba.si d iospores ellipsoid, pale yc.H l ow , 
s t rong ly dext rinoid an Melle r' s r eagent , 7 - 9 x 4-S IJDI . 

7. Bns idios po rcs 'lo'ithout an apical gom pore 

IAuoogyrophar.a molt~aca (Fr.) Pou: . Basid i ocarps r esupi na t e, 
rarel y cffused-reflexed; eas ily sepa r ab l e; h)'lleniu l surface st r ong­
ly mcrulioid, o range to brovnish orange; margin and s ubicu l WII t is ­
su e whit e t o cream co l ored, soft; hyphae 'lo' it h c l amps . (Syn.: 
,'!aM4titta n-.oZ.l wocuo Pr. ) 

Key to species of SBrpu l.a 

1. Basidiocarps thick, fleshy , becoming e ffused-rcfl e xed 

Ss:Iopula l.acrimar.a (Wu J £. ex Fr. ) S. F. Gr ay. Basid i ocarps often 
extensive ; hymeni ul surface rus t y brown, with deep folds, porose 
t o s t rongl y dentate; hyphae with clamps; cys t i di a Jacking ; bas i d · 
iospo res s trong l y dex trinoid in Mel:er' s reagent, 9-10.5 x S.S- 6 

}.Ill. (5)'11.: NoPUliwa l.acrimans \rl'ulf. ex Fr. ) 

1. Basid i oca.rps t h in delica t e, complet ely effus ed 

S.r-p:il.a himm:tioidco (F r .) Bond . Basidiocarps s epar abl e, usual ly 
associa t ed wi th p i nk or pa.l e purpli s h , floccose myce l iue; hya.enial 
s urface pale t o dark brown, with sha ll ow folds; hyphae with c l amps; 
cystldh lacking; bas idiospores narrowly e llipsoid, s t rongl y dex ­
tri noid in Me l zer ' s reagent, 9- 14 x S- 6 IJIIL (Syn.: MfU•td.iue himar.­
tioidss Fr. ) 

Fami ly FJSTUL INACEAE 

Sing l e ge nus - F'is tu. IiM Bu ll. ex Fr . 

Fi11tulina lulpat.ica Schaeff. ex Fr. Basidiocarps sessil e or with a 
nar r o'lo·ed base; 10- 30 c111 wide; app l anate; upper surface reddlsh 
orange to r eddi s h br o .... n ; context soft, oozi ng a l'edd ish juice; 



tubes soft , 10- I S mm l ong ; basidiospores ovoid, pale rus t y brown 
in mass, negative in Me l zer' s reagent, 4- S. S x S- 4 JJ m, 

F:tmi ly POLYPORACEAE 

Key t o genern containing brown-rot fungi 

1. Basidiocarps s tipitate, sess ile, or c ffus cd-re f l cxed, sometimes 
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resupina t e a t firs t .. .•.................. 2 
I. Basidiocnrps r esupinntc nt all s tages o f develop-

ment . • . . • . . . . . . . . . . . . Por·ia PeTS. ex S. F. Gray 
2. Basidiocarps annua l , rarely reviving a second year ..... 3 
2 . Busidioca.rps perennia l , tubes t ypicn lly s tratHied .. . 

• . • • • . • • • • . • • • • • • . • • • • Fomitcpoio Kars t. 
S. Hymenophore in fo rm of united tubes. t ube mouth s (pores) circular 

to angu l ar or daedn loid .... . ....•.. . •.•••.. 4 
3 . Jlymenophore in fom of radlaJ lame llae . .. . GZ.Oeophyl.l.um Ka rst . 

4. Contextual and tramal hyphae s imple-sept a te, c l amps 
lacking •. , .. •.•• •.•.• • .. . . ...•... 5 

4. Conte xt ual a nd tramal generative hyphae wi th c lamp 
connections, clamps a t base of bas id ia . . . . . . • . . • 6 

5. Contextua l ti ssue and pileus s ur face bro ... ·n or ornnge; l a r ge 
non- incrus ted cystidia present . .... . . Phaoolus (Pat.) Pat. 

5. Contextun l ti ssue \o'hite to pink ish buff ; pileus s u_rface orange 
or pinkish brown ; cys tidi a lacking .. •..• . IAttti.porua Murr . 
6. Generative hyph ae with s i mple clamps; bas idiospores not 3my­

l oid in Me lzer's reagent • .. •. ....... • . • . .. 7 
6 . Generative hypha e wi th some doub l e and 111..1ltiple clamp con ­

nections ; bas idios pores amyloid in f.le l zer's 
re11gent, ......•• • . •. .... AmyloopoPUD Ryvarde n 

Amylospor-uo grontinicola (~turr.) Ryva:rden. Basid iocarps subs tipi­
tato on ground t o s e ssile on s tand i ng t r ees; drying light and 
f r agile; upper surfnce white a t first, becoming buff to pa le brown­
ish , finely t omcntosc; pores 2-4 per m; cont ext white when fresh, 
becomi ng buff to vinoccous brown, soft and fragile on drying; older 
spec imens malvnceus; dim_itic; generative hyphae t h in -wal l ed with 
s ome single, double , or multiple cl11111ps; s keletal hypha e thick ­
walled, aseptatc; gl oeop l erous hyphae al so present; cystidin Jack­
i ng; bas.idios pores e llipsoid, hyali ne , weak l y to s trongly amyloid 
in ~Ieber ' s reagent ; smooth or with amyloid granules, 4. 5- 5.5 x 
2.S-4 1Jm, (Syn.: 'I'yrvxr:yces graminicola Mu.rr.) 

7. Pores strongly dacdaloid ........• lkledalea Pers . ex Fr. 
7. Pores ci r cular to angu l ar .•...•.....•... • .. . . 8 

8. Basidioca rps fibrous to corky wh en dried ....••.• • . 9 
8. Basidlocarps hard and bone-like on drying ... • Ostei.na l)onk 

Osteina obducta (Berk.) Donk. Pileus circular, d i m_idiate or s path· 
u l ate; uppe.r surface pa l e buff t o gr ay; pore surface c r eam color ed 
to yellowi s h; basidiospores obl ong ellipsoid, hyaline, negative in 
~le l zer 's reagent, 4·6 x 2-2.5 1Jm. (Syn.: Polypol'".w OB8BUB Knlchbr.; 
Polyporus ;;ell sri. ,l.k.lrr.). 

9. Basidiocarps sessi l e or effused-reflexed; mainly on conifers . 10 
9. Basidiocarps laterall y subs ti pitate ; virtually r es t ricted to 

Betul-a . • • • • • • • • • • •• . • • •• , • • Piptoporus Kars t . 
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Piptop<)Y"UO betu linuo (Fr . ) Ka r st. Basidiocarps di lllidia t c , soli­
tary; upper s urface grny t o pal e buff, pcll i cul osc ; 111.1.rgin rounded, 
usuall y e xtending beloh· por e sur face ; context 'oo'hite; tube layer 
etts ily sepa r ated ~o·hcn fresh ; hypha I system trimi ti c, generat ive 
hyphae with c l umps; cystidi:l l ucki ng; bns.idiosporcs cylindric t o 
al lanto id, hyal ine , negative .i n ._le lzcr• s reagent, 4.5-6 x 1.5-2 l.llll , 
(Syn. : Po l.ypot'UB b6tu l. i nus Fr.) 

10. Hypha ! system monomltic a lthough somt.• gene rative hyphae 
may become thi ck-walled •• • , • , . • • • • • • • • • II 

10. llyphaJ s ystem d imit i c or tr iraitic ~.-Lth distinct thick­
walled, ascptatc ske l e tal hyphae . , . . . . . . • • . . 12 

11. Cont ex t ua l hyphae , trnma l hyl)hae and cys tid ia, if 
pres ent , not rut~y l o id . ... . ..• , .. •• . Ty1'0m1JC6 8 Ka r s t. 

11. Contextual hyphae , tralll31 hyphae, a nd cys tidia amy l o id, at 
l eas t in part .•. . .... •. .. • Amyl.ocys tis Bond. et Sing. 

Amy Locyutio lappcnica ( ROlli. ) Bond. e t Sing. Bu.sidiocarps s essile; 
becoming r eddish brok'Jl on brui s ing o r drying; upper surface often 
hi spi d; hyphae with c l amps; cystidia thick-•·a lled , frequen tly in­
c rus ted a t apex ; basidiospores cy llndTic, hya l i ne , nega ti ve in 
Helze r ' s r eagent, 8-11 x 2 . 5- 3 .5 ~m. (Syn. : Pol.yporus Iapponicus 
Rom.) 

12 . Cont ext and tra.~~~al ti ssue wh i t e to och r aceous, if brown 
then pores more or l ess hexagona l; fresh basidiocarps and 
rot not with an anise odor ••••..• . • Col"iol6l.l.WJ Murr. 

12. Context and tramal tissue brown; po r e s c ircu l a r to 
e l ongat ed; fres h bas id ioca.rps a nd rot •·lth an 
anise odo r . • • • . • . . . . . . . . . . . Osmoporua Sing. 

Oamopo1-us odol'atus (ll'ulf. ex Fr. ) Sing. Bns idiocarps s essile or 
e ffus ed-refl exed ; upper surfncc ru s ty brolo'l1, s trigose t o t omentose 
or da.rkeni ng and g labrous wi th agar ; pore s urface ye ll owish brown, 
pores circu l a r t o angul ar, 2- 3 per 111111; hypha! sys tem dimitic, 
generative hyphae wi th c l amps; cys tidia none ; bas idios porcs cylin­
dr ic , hyaline , negative in Moher' s reagent, 9- 13 x 3.5-S lJm. 
(Syn.: 'I'Nm6tes odorota (Wul f . ex Fr. ) Fr.; Tmm6tes amel'ioar.a 
Ovcrh.) 

Key to speci es of Corio l67.l.us 

1. Context and pore surface distinctly brown ... . • .• , •... 2 
1 . Context and por e surfac e ~o·hitc to cream co l ored or pa le buff •. 3 

2. Fruiting on charred con i fe r wood ; pores hexa gonal ; bas id­
iospor es a ll a ntoi d 

Col'io~e~l.ue cru•bor.ari.us (Berk . c t Curt.) Bond. Basi diocarps usu­
:l lly r esupinate , some times effused- rcfJexed o r scss i le ; pores 2-3 
pe r llllllj hypha l system dimitic, gene ra ti ve hyphae wit h clumps; 
cys tidia lacking ; bas idios pores hya line, nega t ive in Me l zer' s 
reagent, 7- 9 x 2 .5-3 ~ m. (Syn. : J'Nvnotos oarbo,llU'ia. (Berk. ct 
Curt.) OVerh.) 

2. Fruiting on uncha rred hardwoods; pores circul ar to angul a r; 
basidlospo r cs cy 1 indric 
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Coriolol.luv maU.col.a (Berk. et Curt. ) Murr. Basidiocarps effuscd­
reflexed or sossi l e; pores 3- 4 per 1111:1; hypha ! system trimitic, 
generati ve hyphae with clamps ; cystidi3 lacking; basidiosporcs 
hya line, negative in Neher' s r eagent; 7- 11. 5 x 2.5- 3 . 5 lJIII. (S)·n.: 
't'Nlmet~a malicola Bcrk. ct Curt . ) 

3. Basidiocarps usually sessile or cffuscd- r e flexed ••. . . . 
3. Bas idiocarps usually resupinate 

CoJ-io LBl.ll«< aerialis (Fr.) J.turr. Basidiocarps ~o·hi to to cream 
co l ored; hypha! system trbilic , generative h)'phae with clru~~ps; 

cys tidia l:u::king; bus idiOS I>Ores cyllndric, hyaline, negative in 
Me l :er'.s reagent, 8- Jl x 2.5-4 lJIII, (Syn . : Tramotea eerial.ia Fr.; 
'l"'rar:stea akuJJw.r.a Baxter) 

4. Bn s ldiospor es mos tl y IDOI"C than 10 lJIII long • , •• , •••• S 
4, Basidiospores 7-1 0 lJIII long 

Cor i.oZ.ZZua IJariifoJ'frl'i.s (Pk . ) Sa rkar. Upper surface of basidia­
ca rps redd ish brown: pore surface white to crea• co l ored; pores 
a ngular or e l ongated, 1· 2 per -; hypha l system trhdtic; gf!neru­
tive hyphae with clamps; cystidia lacking; basidiospor es cylindric, 
hya line, negative i n Hel :er ' s r eagent, 7- 10 x 3- 4 wa . (Syn.: 
Trvnstfls lJariifonrrio Pk.) 

S. Bas idiospores 12-14 ~.u• long; pores 1-3 u in dl:ua 

Col"iolsZ.Zus hatsromorphuD (Fr.) Bond. et Sing. Upper s ur face of 
basidioc.a rps c r eam col ored t o ochraceous; po re surfnce i vory white; 
hypha! system dimitic, gene r a t ive hyplw e with c lamps; cys t i d iu 
lacking ; basid iospo r cs cylindric, hyoline, negative in Hel:er's 
reagent, 12-14 x 4-S pm , (Syn.: Tl'am6tss hote.rorr.orpha (Fr.) Bres .) 

5. Basidiospor es 8- 12 ~m long; pores 1-2 per 11111 . 

Cor-iolsl'lus sspium (Berk.) Murr. Upper surface of basidioc3rps 
crea.. colored to pale brownis h; pore surface ivory \o'hite ; hyphoJ 
system diaitic, generative hyphae with cla11ps; basidiospores cylin­
dric, hyaline, negative in Melzer ' s reagent; 8- 12 x 2.5- 4 ~· · 
(Syn.: Tl'ametes sopiwr~ Berk .) 

Key to species of Da.edaLBa 

1. Context tissue cream colored to ochraceous .. . •• , • ...• 2 
1. Context tissue dark brow-n 

Da.Bdo.l.sa bBl'ksleyi Sacc. Upper surface u.nd pore surface of basid­
iocarps reddish brown; pores up to 2 .a in di nm; disseppiments 
thick and entire; hyphal system di•iti c , generatJve hyphae wi t h 
cl.amps; cys tid ia lacking ; basid ~ ospores cylindric. hyaline. nega· 
tive in Helzer' s rengent, 1-8 x 2 .5-3 ~·· 

2. Basidiocarps effused or narrowly refl exed; on Junip61'UB on ly 

DaedalBLl. junipBl"ina folu.rr. Uppe r surf:&ce of basidioca.rps pa l e buff 
to cinnUJDOn buff; pore sur face li ght buff; pores up t o 2 m11 i n 
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diam ; disscpimcnt s thick, entire; hypha! system dl.mitic; genera­
tive hyphae with c l amps; cystidin lacking; basidiospores cylindric, 
h)'!lline, negative in ~1elzer' s reagent , 6.5-9 ;x 2.5-3.5 ~m. 

2 . Basidiocarps sessi l e ; on hardwoods , especially Qu6l"CU8 

DafldaZ.ea queroina L. ex Fr. Basidioca r ps applanu.te to ungultltc; 
upper surface pa l e buff and t omentosc at first, becoming blackened 
and rimose with age; context light buff; pore s urface pale buff, 
the pores up to 2 mm in diDJII; disscpimcnt s thick and entire ; hypha! 
system dimitic, gene r at ive hyphae with clmnps ; cys tidia lacking ; 
basidiospores cylindric, hya line, nega tive in Mel :er's reagent, 
S- 6 x 2- 3 ~m. 

Key to species of Fomitcpsis 

1. Context and pore surface rose colored.. . . . . . . . • . . . . . 2 
1. Context and pore surface white to pale buff, not r ose co lored .. 3 

2. Basidiocarps usually sessile, ungul a te; basidiospores 
s traight , S-8 x 2- 3 ~· 

Fomitcpsis I'OSBa (Alb . e t Schw. ex Fr.) Karst. Upper s urface of 
basidiocarps r ose co l or ed a t first , becoming brown t o blackish and 
rimose .,.·ith age ; hyphaJ system dimitic , generative hyphae with 
c l amps; cys tidia lacking , bas idiospores cylindric, hya line, nega­
tive i n 1-lcl:cr' s reagent. (Syn.: P(XTI68 I'08 9U8 Alb. et Schw. ex 
Fr.) 

2. Bas idioca r ps sessile to effused-reflexed, usually applanate, 
often imbricate; basidiospores curved, 5-8 x 1.5-2 . 5 ~~~ 

Parritopsis eajandsri. (Karst . ) Kotl. et Pouz. Upper surface of bas ­
idioca r ps pinkish brown , beco•ing blackish and rimose 'odth age; 
hypha! system dim.itic, generative hyphae with clWDps ; c.ystidia 
l acki ng; basidiospores a.llantoid, hyaline, negative in Melze r' s 
reagent. (Syn.: FomBs cajandBri Kars t .: Fornes BUbi'Oaeus (Wei r ) 
Ovcrh . ) 

3. Context tough-corky; tis sue not bi tter .. . 
3. Context chalky and cnuGb l y; ti ssue bitter 

• •••• 4 

Fomitopsis officinal-is (Vill. ex Fr.) Bond. et Sing. Bas idioca rps 
ungulate to columnar ; upper surface white to light buff, becoming 
rimose; pores 4-5 per e; hypha! sys tem dimitic , gener ative hyphae 
with cl31Dps; cystidia lacking, basidiospor e s ovoid , hyaline, nega­
tive in ~lelzer' s reagent, 4- 7 x 3- 3.5 ~~~. (Syn.: FomBa officin­
alis (Vill. ex Fr.) Faull) 

4 . Basidiocn rps usually sessile, applanate to ungulate 

Fomitopsi s pinicola (Swartz ex Fr.) Karst. 83s idioca.rps usually 
sessile, applanate to ungu l ate; upper surface glabrous, brownish to 
black, oft en reddi s h and resinous at the 1113Tgin ; pores ci r cular, 
5~6 per mm; hyphal sys tem di•it ic , generative hyphae with clamps; 
cystidia hyphoid; bnsidiospores ellipsoid, hyaline, negative in 
Melzer' s reagent, 6.5-7.S x 3-4 ~m. (Syn .: POI1l~B pinicola (Sw . ex 
Fr.) Cke.) 
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Ponri.topsis meZ.iae (Underw.) comb. nov. (ba.sionYJI • Pol.ypor>us 
meliae Unden.·., Torrey Bot. Club . Bul l. 24 : 85. 1897), Bnsidio­
carps sessil e or effused- ref l oxed, often imbricate ; upper s urface 
whitish to pa l e brownish; pores 4-S per 111111; hypha! system dimitic ; 
generative hyphae with clamps; cystid i a lacking ; basidiospores 
cy lindric , hya line , nega t ive in Melzer's reagent, 6-8 x 2-3 IJIII. 
(Syn . : Fomoa .or.sUae (Underw.) "'-'rr . ) 

Key to species of C'LoeophyZ.Z.um 

1. Uppe r s urface of basid iocarps uzonate or i ndi s t i nctly zonat e , dull 
brown ; context usually l ess tha n 1 111111 thick, , . , , , .• ... 2 

1. Upper surface of basidiocnrps usua ll y zona t e, often with br ight 
yellowish or reddish brown zones; context o ften up to 3- 4 IIW thi ck . 

Gl.oeophyl.Zum saepiarium (Wulf. ex Ft:.) Karst. Bas idiocarps cffuscd­
rcflcxed to sessile ; hyphal sys te11 dimitic; generative hyphae with 
clamps; cys t idia cylindric; basidjospores cy lindric , hyaline , nega­
tive in Hel::er' s reagent, 8-11 x 3-3.5 lJDI, (Syn.: Lenzi.tes 
aaepi..cnti.a (Wulf. ex Fr.) Fr.) 

2. llymenial surface often compl etely poroid, varying t o lrunella te 

GloBophy'LZum tltabewn (Pers. ex Fr . ) MutT. Basidiocarps effused­
reflexed to sessile; hyphal sys tem dimitic, genera tive hyphae with 
cl3ll1ps; cystidia cylindric; basidiospores cylindric, hya line, 
negntive in Melzer' s renge nt, 7.5 - 9 x 3- 3.5 IJ•. (Syn.: LBmitBB 
tmbea Pers. ex Fr.) 

2. Hymenial su r face completely lnmellate 

Cloaophyll.um striatum (Swu.rt: ex Fr.) ».in. Basidiocarps usua ll y 
sessile; hyphal system dimi t ic; genera t ive hyphae with c l amps; 
cystidia cyUndric; basidiospores cylindric, hyaline, negative in 
~le l ::er' s reagent 6-8 x 2- 4 IJ.II• (Syn.: Lenzites s t l'"i.ata (Swart z 
ex Fr.) Fr . ) 

Key to species of Laeti.porus 

1. Context ua l ti ssue "'hite ; pileus s urface orange; pore surface yellow 

LastipoM.«l sulphW'OP.lB (Bu ll. ex Fr . ) Bond. et Sing. Basidiocarps 
often i n imbricate clusters, sessile on ~o;ood, bleachi ng to a "'hite 
Cnu:Dbl y mass after weathering; some contex t ual hyphae t hick - wal l ed , 
asept a t e , much branched and inter l ocking; basidiospores ovoid to 
e llipsoid, hyaline, negative In Mel::er •s reagent, S- 7.5 x 4- 5 ~iD. 
(Syn.: Polypo~>us B~ lphUl"euB Bull. ex Fr .). 

1. Contextual ti ssue pinkish buff; pil eus sur face ligh t buff t o pink­
ish brown; pore surface c ream co l ored or brownis h on drying 

Lasti.por.ls pfU'sicinus (Be r k. et Curt. ) comb. nov. (basionym -
Polyporua psrsicinus Berk. e t Curt., Grcvil l ea 1:37. 1872) . 
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Basldiocarps s t i pitate, terres trial f rom buri ed .... ood; cont extual 
hyphae thi n- to th ick-wa l led, some much branched; spore s broadly 
e l lipso id to s ubg l obose , hyaline, negative in Melzer ' s reagent, 
S- 8 x 4-5 1Jm. (Syn . : Scutiger> perei.ci~IUB (Ber k . et Curt.) l>lurr.) 

Key t o s pec i es o f Phacol.uo 

1. B11s idioca.rps scssH c, cffuscd-rcf l cxcd or r esupina te; pore 
s urface a nd context bright orange . . . . . . . . . . . . . . . 2 

1. Bas i dioca rps s t i pita t c to sessil e, con text brown; pore sur­
face greenish br own wh rm fresh, becoming dark rusty br own 

Phaeolus echt.Hlini t 2i.i ( l~r . ) Pat. Basidiocarps soli taTy o n ground 
t o imbricate on s t a nd.i ng t rees and stumps; circul nr or i r r egul ar· 
l obed t o diclid iate ; upper s urface bright ye ll owish broltl\ at firs t , 
becoming da r k brown, t omentose to hiTsute; hypha e thin- to thick­
wa ll ed , si llpl e - sep t a t e; cys tidia abundant, cylindric , not i ncrust ­
ed, 7-13 lJm in diam, projecting t o 7S \liD; vascu l ar hyphae with daTk 
contents pres ent in hymenium; bas idiosporcs ellipso id to ovoid, 
hya line, negat i ve in 1-telzer's reagent , 6-9 x 3. 5-5 lJ ta. (Syn.: 
Polyporua achz.Jeinitr.ii Fr . ) 

2. Pores 1 111111 o r 1110 r c in d i am ; bas idios porcs 10- 14 Um long 

Phaeolua alboluteue {E l l. et Ev.) P!ltit. Basld iocarps co1111110nly 
effused for J meter o r mo re , narrowl y reflexcd t o res upina t e, de­
ve l opi ng in spTing i n s now and det e r iora ting rapid l y after s now 
me l ts; upper su r face soft and spongy, bright orange; hyphae thi n­
to t h i ck - wa ll ed, simple- s eptate , br i ght red the n hyaline i n J:.OU; 
cys t idia abundant, cylind.ric , 6-9 lJm in diam and projec ting up to 
80 um; basidiospoTes cylind r ic, hyaUne. nega tive in 1-telz.er ' s r e ­
age nt , 10- 14 x 3-4 \lm. {Syn. : Polypo'l'Uo albolut:eUB El l. et Ev.) 

2. Pores 2- 3 per mm; basidiospores S-6 Um l ong 

PhaeoZ.Us fibri. ZZoaue {Kars t.) Bourd. et Gal :. Basidiocar ps us ua l-
1)' s essile, so lita r y or imbrica t e, up to 9 em wide; upper s urface 
or ange , becoming hispid to r adially fi bri ll ose; hyphae thin- t o 
thick-wa ll ed, simple-septate, bright red, then hya l ine in KOII; 
cys tidia cylindric, J.S-4.5 )Jm i n diam, project i ng to 35 lHn; bas ­
idiospor cs shoTt-ch l i ndri c, hya line, nega t ive In Me tt er ' s Tengen t, 
5~6 x 2.5-3 ~~~. (Syn.: Polypo'l'Ua fibroillosus Ka r s t.) 

Key to species of Poria 

1. Generative hyphae s imp l e - s eptate . ... . . 
I. Generative hyphae with c lamps . . .. . . . 

2 . Basid i ospo r es 8-11 x 3- 4 llm; pores 1- 2 per 111111 

Poria cocoo (Schw. ) Wolf. Basidiocarps so11e times assoc.i ated with 
buried sc l eTotla or "tuckahoes"; pore s urface ligh t ochr aceous buff 
to pinkish buff ; some hyphae up to 20 ll 111 in di am; a septa t e ske le t al 
hyphae present; cys tidia l acking ; basidiospo r es cy l i ndric, hya line, 
nega t ive in Me l ze r' s reagent. 

2 . Bas id iospores 4-5 x 2. 5-3. 5 um ; pores 3- 5 per !MI . 
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Por>W. i'l;l.ata OVe r h . Po r e su rface whit i sh t o cream co l o red o r 
tan ; t ube l:~yer d rying rapid and bri ttle ; 110nomitic ; some hyphae 
up t o 20 IJm in diam; fu soid cys t idia present ; basidlospores ob l ong 
tO ovo id , hya l i ne , nega t i ve i n Melzer ' s r eagent. 

l. llyphol sys t em monom iti c . • • • • • • • • • • • • • • • • • • • 4 
l . llyph ol sys t e111 d i miti c o r trl mHic .• . •.•• • •.••• , 12 

4 . Cystid ia p r esen t . . . • . . • . . • . . , . 5 
4 . Cys t i d ia absen t, . . , •.. • . . ...... • . . •.. . 6 

5. Por e s urface ye llow , dry i ng ye ll owish buff 

Pori.a aurBa Pk . Basidiocarps :mnua l po r es 2- 4 pe r ~~~:~; t ube layer 
soft and cheesy on d ri ed specimens; cystidia icbedded o·r proj ecti ng, 
thick-wa lled , ventr icose, .ost l y a pic a lly i ncrus t ed , 20- SO x 12- 25 
1.1 111 , pro j ec t i ng t o I S J..lm; basidiospores narrowl y e l lipsoid, hya line , 
nega ti ve i n ,.le i ter ' s r eagent , S- 7 x 3- 3 . 5 IJ.II, 

5 . l' or e surface wh i t e to I i ght buff 

Poria aoriceomoZZis (Rom . ) Egcl. Basi d iocnrps a nnua l ; por es 4- 6 
per 111111 ; cys t idia occasi ona l t o abundant, ventri cose, thi ck -wa lled , 
some ::apica lly incrusted , ba r e ly pr ojecting , 14- 26 x 6-1 0 l!m; 
basidiospores ob lo ng t o cy lindri c - e ll ipsoid , hyaline, nega t ive in 
Jole l :er' s reagent , 4-5 x 2-2 . 5 !Jill , (Syn. : Pol•ia asiatica (Pi l i t ) 
OVe rh. ) 

6. Bu id iospo r e.s hyal inc .. • .. 
6 . Bas idiospo r cs brown a t ma t ur i t y 

PoM.a incmssata (Berk. ct. Curt. } Bu r t. Bosid i oca rps annual ; 
rh i:omo rphic; por e su r fa ce becomi ng brown on d rying ; pore s 1-3 pe r 

1!1111 ; s ubi cul um oft en ~od t h 3 da rk, ha rd layer above the tubes ; bas id ­
iospor es e lli pso id, becoaing bro"·n, thi ck-walled , 8· 13 x 4-6 . 5 pm. 
(Syn. : Serpu'La incn:ursata (Berk . e t Curt. ) Donk) 

7. Por e s urface b r ightl y co l o red , , • . 
7 . Po r e s ur f ace wh i tc to J i ght bu f f . . 

8 . Po r e s ur f ace ye ll ow to l avender. 
8 . Po re s ur face pa l e pink 

8 
10 

Poria placenta (Fr. ) Cke . Bas idiocarps an nua l; taste mild; por es 
3- 4 per 111111 ; basi diospo r es oblong to obl ong-elli pso i d ; hya line , 
s1100 th , S- 7 x 2- 3 . 5 IJ ID . (Syn.: Pol'ia microspora OVerh.) 

9. Po re s ur face pal e yellow; ..a rgin wit h yel l ow r hito110 rph s 

Poria albolutBBCBr..s (Roll . ) Ege l. Bas id ioca rps a nnua 1 , soft and 
f r agile ; pores 3- 4 per nua; bos idiospores oblong , hy::.line , weak ly 
o.my Jo.i d in Melzer' s r eagent , 3-4 .5 x 2- 3.5 IJID, 

9 . Po re sur fa ce vari ab l e in co l or , yellowi sh bu f f t o l avender; marg i n 
no t rhitomorph.i c 

Pol'ia bombyci,.IO. (F r . ) Cke. Bas idiocarps annua l , soft ; pores 2- 3 
per m; bas idios pores broadl y ellipsoid, hya line. weak l)' a•yl old 
.in Me l ze r' s r eagent , S- 8 x 3- 5 IJIL 
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10. Fusoid cystidiolcs lacking .....•. • .•..•... II 
10. Fusoid cys tid ioles abundant in hYJicniUll 

Poria croeea (t:nrst . ) Sacc. Basidiocarps perennial; taste bitter; 
pores S-6 per 111111; tube l aye r waxy, up to 1.5 em thick; fusoid cyst· 
idioles present; bas idiosporcs ob l ong t o ob l ong-ellipsoid, 4- 8 x 
l-4 ~~~~-

11. Basidiosporcs ob l ong to short - cy lindric, 6- 8 x 2-3 lJD 

Poria NZnCida Bres . Basidiocarp.s annual ; taste r ancid ; pores 1-4 
per 11111 ; basidiosporcs hyaline, neg:nivc in Melzer's reagent. 

ll. Basidiosporcs cylindric, 7- 11 x 2-3 IJ.II 

Pori4 mappa Overh. et Lowe. Basidiocurps annual, taste mild ; bas ­
ldiospores hyaline, negative in Helzer' s re;agcnt. 

12. Basidiosporcs ovoid to ellipsoid . . • • • . . . • • . . 12 
12. B:asidiosporcs cylindric to oblong ..••..• , • .•. 18 

13. Basidiospores s.ooth. . • • • . . . . . . . . . . . 14 
13. Basidiospores ech i nulate 

Poria lfmta Ovcrh. et Lowe. Basidioearps a.nnuml; rht :oDIOrphs 
presen t beneath basidiocarps; pores 2- 3 per •; basidiospores 
broad l y ovoid to s uba l obose, hyaline, uy l oid in Mel:.er's r eagent, 
S-6 x 4-S ~~~~. 

14. Pore surfaee anti context white to light buff or 
o range-yellow .. . •.. ••.•• , , • , , . •. , •• , 18 

14. Pore s urface and contex t dn.rk purpli s h brown 

Pol'i4 nigra (Berk.} Cke. Basidiocar ps per ennia l; pores 4-8 per 
IDZII; context clark pu·rplish brown, often with a dark hard layer next 
to the substratu.; basidiosporc s hyaline, ovoid to na.rrowl y ell ip­
soid, negative in Hel:.er's r eagent, 3-S x 2-3 ~·· 

IS. Pore su rface white to cre1111 co lored or p;1l e buff. • • . . . . 16 
IS. Pore s urface brigh t orange yellow 

Poria rvuliculosa {Pk.) Sacc. Bas id i ocarps annua I ; por es 3-4 per 
mm; margin fimb r ia t e to s trongly rhlzo110rph1c; rhlzomorphs cream 
co lored, up t o 2 IIID in diam; basidiospores el lipsoid , hyaline , neg ­
ative in Melzer' s reagent, 6-7 x 3-4 ~·· 

16. Basid iospores S- 7 ~· long ...•.....•..••.. 17 
16 . Basidiosporu 3-4 ~· long 

Poroia. B(J((Ubias Bonnr. Bnsidiocarps annual, pores 3-4 per 11111; subi­
cu l um white; basidlospores ob long- e ll ipsoid t o e llipsoid, 3.5-S x 
2-3.5 ~Ill. 

17. Tubes and context drying soft 

Po'l"ia tJaillan tii (DC. ex Fr.) Cke. Bas idiocar ps annu:tl; pores 2-4 
per am; margin often with white rhi zoDOrphs; basidiospores ellip­
soid, hya line, neg3t.lve in Melzer's r eagen t , 5-6.5 x 3- 4.5 ~·· 
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17. 1\Jbos drying firm and ri gid; context so f:t 

Poria gossypium Speg . B:.asldiocarps a nnuaJ; pores 4-6 per aa; s ubi ­
culum white, soft-fibr ous; b.asid i ospo res ovoid to ellipsoid, 
hyaline , negative in Melzer' s reagent , S-7 x 2-3.5 l-1111. 

18. Subiculum uniform in color ••.•• , • • • • . ••• . 19 
18 . Subiculum with a dark brown la)'Cr next t o the s ubstra twa 

Pol-ia albobrunnsa (Roa.) Ba.xt. 84sidlocarps annual ; por e surf:u:e 
drying r eddish brotom, pores S- 7 per • ; hyphae of bro~m layc.rs 
pal e t o dark brown in KOH; bas idiospores .lllantoid, hyaline, negu­
th•e in lolel.:cr's r eagent, S-7 x l. S- 2 1Jm, 

19 . Pore surface br igh t ye llow ~o·h en fresh ..• , • . . . . . • . 20 
19. Pore sur face white t o creo.m colored or light buff, .• • . . , 21 

20. Blls idioca rps perennia l; pores 1-S per aua 

Poria alpina Litsch . B."lsidlocarps perenni a l; t:ts te bi tt er; pores 
3-4 per • ; tubes chalky \o'hen dry; cont ext tough, fir.; fusoid cys ­
tidio l es 3bundnnt; bas idiospores allantoid, hynHne, nega tive i n 
"lcl~er's reagent, 3-4 x l.S-2 JJ•. 

20. Basid i oca r ps a nnual; pores S-7 per 111111 

Poria mntha (Fr.) Ckc. Basidioca rps frequently on charred l ogs , 
annual, crumbl y or cha l ky \o'hen dry ; pores S-7 per 11111 ; taste bitter; 
skeletal hrpha e weakly amyloid in ,.lei t er' s r eagent; fusoid c:ystid­
ioJes abundant ; bas idiosporcs a l l antoid , hyaline , negative in 
Melzer ' s reagent, 3.5-S x l.S-2 JJ•· 

21. Tissue not reac t ing i n Melzer' s reagent ... . . , , ... .. 22 
21. All tissue strongly amyloid in Melzer ' s r eagent 

Pori.a carbor.i.oo Overb. Basidiocarps annuil l; pores 3-5 per IIIID 

tub e layer up to I em thick; t as te mild; bosidiospores short - cylin­
dri c t o ob l ong, hyaline, negative in Hel ze r ' s reagent, 5-5 .5 x 
2.5- 3 )J II, 

22 . J•ores 2- 4 u . ..... . ... ... ...... 0 ••• 23 
22. Pores 4-7 per m.m ••••••••• • •• • • o •••••• 24 

23 . On conifers; basidiospores a ll an t oid 

Poria sin~oaa (Fr. ) Cke. Basidtoca.rps annua l , tough; to..s te rcsi n­
ous l y bi tter; pores circula r to s inuous , 2-4 per 11111; basidiospores 
hya line , nega t ive in ,.letter' s reagent, 4-5.5 x 1. 5- 2 )Jill, 

23. On hnrd,.·oods ; bas idiospores oblong 

Poria oleNcea Davids . e t Lombard. Bas idiocarps perennia l ; pores 
2-4 per nua; tube layer and s ubiculum chalky to brittle \o'hen dry; 
f uso id cys t i dio l es present ; basidiospores oblong, tapered toward 
the npicu l us; hya line, negative in Hel:.er' s reagent, 5-7 .5 x 2-3 JJ•. 

24. Basidiospores up t o 10 JJ II long •. , , .. , .•.•... 25 
24o Basidiospores up t o 6.5 JJ• long • ........••. . 26 
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25, On juniper; binding hyphae lacking 

Pol"ia [o'IV»! Long c t Baxter. Basidiocarps perennial; pores 4-6 per 
mm; fusoid cys t idioles present; bosidiospores cyHndric, often 
fusoid , hyaline, negative in Hcl:cr ' s reagent, 6 . 5-8 x 2.5-3 ~m. 

25 . On other coni fcrs; b ind ing hyphae present 

Poria stenospOl'a Overh. Basidiocarps a nnual; pores 6-7 per mm; 
hnhal pegs presen t ; basidiosporcs cylindric, hya line, negative in 
Neher's reagent , 6- 10 x 2-2 .5 ~~~. 

26. Basidiospores oblong. , . • ... , . • , ..•... . . 27 
26. Bus idiosporcs nnrro~o· ly a llantoid 

Por-ia odor-a (Vk. ) Sacc. Basidiocarps unnual; taste 11lld; odor of 
fres h basi diocarps and rot st r ong , garlic- like; pores 4-6 pe r 111111; 
fusoid cystidio l cs present; basidiospores hya.llne, negative in 
MeJ:cr's r eagent; 5- 6.5 x 1-1.5 lJ.II, 

27 . Margin u.sumll y beco•ing res inous mnd reddish bro~ 

Poria aitchonois Baxter. Bas idiocn rps annual , with a strong s~o·eet 
odor when fresh; pores 4-7 per ~~m; mar gin often resinous and red­
dish brown; taste res inous ly bi tter ; globules of exudate abundant 
in KOII solution; tramal hyphne weak ly amy l oid in Ncl:er ' s reagent; 
basid iospor es cy lindric, hyaline, negative in Mel zer' s reagent, 
4-5 X 1. 5- 2 lJDI, 

27 . Marg in not resinous and reddish-brown 

Poria olea!]it:a Overh. Bns idiocarps perennial, becoming crumbl y, 
chalky; pores 4-6 pe r 11111; fusoid C)'stidiolc present; bas idiospo res 
short cy lindric t o ob l ong, 3.5-S x 1.5-2 lJm . 

~cy to s pecies of TyztOmyces that cause bro~o·n rots 

I . llyphae ~o·i th clump connec tions . ... 
1. llyphae simple-septate 

• •• 2 

Tyromyces mollis (Pers. ex Fr. ) Kotl. et l1ou: . Basidiocarps ses ­
s il e, effused-reflexed, or r esupina te; upper surface pa le purpli sh 
brown, glabrous, becoming rugose; pore surface and context p3le 
pinkish brown; cystidia lacking; bas idios pores a ll antoid, hyaline, 
negative i n Hel:ter' .s r eagent, 4.5- 5.5 x 1-1. 5 um. (Syn.: Polyporua 
mol lis Pers. ex Fr.) 

2. Basicliospores negative in Hcl:er' s reagent . .... .. . . 3 
2. Basidiospo re s dextrinoid in t-Ie l :er' s rMgent 

Ty1-omyces t"Nnsmutans (Overh. ) Lowe . Basidiocarps usually narrowly 
reflexed, often resupinate, rarely sessile; uppe r surface whitish , 
becoaaing bl o t ched with r eddish br own or bruising on drying; cystid­
ia l acking; basidiosporcs ellipsoid to short-cylindric , 5-6 x 2-3 
pm. (Syn.: Polypo:r-J.s subcal"tiZ.aginaus Overh.: Tyronrycss kravt:ssv­
ianwa Bond. et Parm.) 
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3. Cloeocys tidi n or fusoid cys tid i<l present in hy111cnium . . 4 
3 . Cyst idi :l lncking. . • . • • . . . . . . . . . . . . . S 

4 . Cl ococystidia pres en t ; cysUdia l acki ng 

Tyrcmyces tBucomal.ZBZZws Murr. Bnsidioc3rps cffuscd-rcflcxed, 
r esup i nn te, or sess il e; upper surface \oihite, drying with reddish 
brown patches , fibrillose to glabrous; hyphnl pegs present; a l oeo­
cystidi<l r are to abundant, imbedded or projecting ; basidiospores 
cy lindr ic , slightly cu rved, hyaline, 4.5-6 x 1-l.S ~~~~ . 

4. Fus oid cystidin present; g l ococystidi:a l acking 

1'yro::ycu balall"teus (Pk.) f.klrr. Basid.iocarps s essile or cffuscd­
r cfl exed, so litary or in imbricate cluster s, d.imidinte o r lntera.lly 
fused nnd e longated; upper surface whitish t o pale brownish, 
faintly tonate ; cys t idia numerous, often inc ru s ted, 11 - Zl x S-7 l-!m; 
bnsidiospores ovoid to e ll ipsoid, 3.5-4 x Z. S-3 l)m. (Syn . : 
Polyporua balsameus Pk. ) 

5. Basidiospores ellipsoid to ovoid • .. , . . . . . . . . 6 
S. B:asidiospores cy lindric to allantoid . . . •.•. .• . .•.. 8 

6. On h:trdwoods; hyphn l system d.ia.itic or tri mitic .• , .... 7 
6 . Restricted t o incense ceda r ; hypha l systca 1110nollitic 

T'yl"'myces anw-us (lledgc . ) Lowe. Bas idiocn.rps sessile, ungulate , 
up to 16 cm wide; upper surface dryi ng ochraceous ; g l oeoplerous 
hyphae pr esent , cystidio. lack ing; basidiospores ob long to ellip­
soid, thick- wal l ed, 6.5-7. 5 x 3.5-4.5 IJII , (Syn.: PolypoM-tB anmoua 
!ledge.) 

7. Basidiocarps up to 20 c• wide, drying very light in weight; th i ck ­
walled, context soft - felty 

Tyroomycco trichroua ( Bcrk. et Cur t . ) Lowe . Basidiocnrps cen t ra lly 
t o late rall y s ubstipitnte to sess i l e; upper surface ochr.1ccous, 
glabrous t o tOIIIentose; context soft-fclty, crellll colored ; basidia­
spor es ellipsoid to ovoid or s lightl y curved, 4-5 x 2.5-3 .5 p-. 
(Syn. : PoZ.yporoua t:rich:roue Berk. et Curt.; PolypoMI.B peaudo­
sul.phuroua Long ) 

7. Busidiocar ps sma l le r , up to 15 em wide, drying firm 

Tyl"'fr!YCBB spl"t:gtUii (Berl;. et Curt.) Mli.rr. Bnsidiocorps s essile to 
effused-reflcxcd; upper surface c r eam co lored t o pole buff, devel ­
opi ng reddish brown t o bl3ckish areas on dryi ng, espeda lly at the 
margin; context cream co l ored, Cirm and fi ssile on drying; basid­
iospores subglobose to broadly ellipsoid, 5.6-5 x 4.5- 5 \Jill. (Syn . : 
PolypoPUs sprogusi. Bcrk. et Curt.) 

8 . llyph:al sys t em monomilic •••........••••••.. 9 
8 . llyphal system diaitic or trimitic with distinct 5keleta l 

hyphae 

Tyl"'m~CBB palustris (Be.r k. et Curt.) Murr. Basidiocnrps sessile or 
offused-reflexcd; upper surface cream colored to pa l e reddish brown, 
g l abrous; context cream co l ored , fibrous , fina , up to Z. S em thi ck; 
gl oeople r ous hyph3c present, cystidia l acki ng; bns idiospo r cs 
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cy lindr ic t o ob l ong, 6- 7. 5 x 2. 5- 3 ll• . (Syn.: Polypol'us pa~us tl"is 
Berk . et Curt . ) 

9. Bo.s i di ocar ps whi te to rufcs cont, not with blue ti nt s . .• • .. 10 
9 . Busidlocarps wh i t ish with a bl ue o r grnyish b l ue cas t 

'J'yromyaas oaosittB (Schrad. ex Fr .) Mu r r . Bas idiocarps sessile or 
eff used-rc fl cxed, soli t a r y, d illid i at.e or na rrow and shelf-li ke ; 
cyst idiu l ac king ; ba.sldiospor cs cy lJnd ri c t o a ll anto id, 4 . 5- 6 
x 1-1. 5 ~. (Syn.: Potyporus cass i us Schrad . ex Fr .J 

10 . Bas ldloc3rps white to pnl e buff, not d isco l ori ng .arkedl y 
on brui s ing or drr ing ... , . • • , .. . •... . . • . JI 

10 . Bas i di oca.rps cream colored t o pa l e buff , s t nlning durk 
r eddish bro~o-n on bruis i ng or drying 

'l'yl'Oftt!JCBil f'rogi lis ( Fr . ) Donk . Basidiocarps sess il e or c ffused ­
rof l excd , di•id ia t e t o e longa ted; hypha ! pegs p r esent; bas ld.io ­
spo r cs nU anto id , 4- 5 x 1-2 J.t•. (Syn . : Pol.yporuo /)'agi.Hs Fr . ) 

11. Uppe r s urface of basl d iocar ps t OIIcntos e t o g l3b rous .• , , • , 12 
1 1. Upper s urface of bus id i oca r ps cottony , growi ng down over nnd 

purtially enclos ing por e surface 

Ty rottr:JCBB Urueospor19ia (Cke. e t lb rkn. ) Bond . e t Si ng. Bas idio­
ca rps offus ed - r eflexcd t o s ess i l e, di 11 id.iate t o e longa te, deve lop­
i ng under s now; uppe r sur face whit e t o pa l e buff with a t hi ck 
l ayer of soft, cot t ony to11entU11, bas.id iospores a l l antoid, 4 . 5- 6 x 
1-1. 5 l!• · (Syn. : Po l.yporus W.uooapongia Cke . et llarkn. ) 

12 . Upper s urfa ce wi thout sha llow , ci rcu l ar depressions •... 13 
12. Upper s urface with s hallow, circula r depressions 

Ty J<OmyCBII guttula. t"-.48 (Pk. ) folur r . Bas id ioca.rps s ess ile t o subs tipi ­
tnte , db dd ia te t o fl abcllifo:rm, appl a nate; uppe r s ur f ace glabr ous , 
cr erua colo r ed t o pu l e buff ; t issues with a bi tt e r t as te ; gl oeopler­
ous hyphae present ; fuso ld cys t id i o l e s present; bas id iospore s 
s hort - cylindr ic, 4 -5 x 2-2. 5 J.l ll . (Syn.: Polyporus gtc ttu la tua Pk . ) 

13. On dead coni f er s o r hardwoods ... . , , .. , , ....... 14 
13 . On I iving Mont er ey and Arhona cypr ess :and j uni per 

Ty:rctr.yCBII basilaris (Overh.) K. J. Marti n. B:&s id ioca r ps sessil e 
to late rally s ubs ti pita te , fl abo llifora to dimidia t e , s i ng l e or 
wab r icatc ; uppe r surface light buff , t onate , t o111cntose to radia l ly 
fi br illos e; s ingl e :and doubl e c l amps pr esent; hYPha! pegs present ; 
basidiospo r es ob l ong t o cy l indri c - e llipso id , 4 . 5- 5 x 2~ 3 J.l ll. 
(Syn. : Polyporue bas i lari.s OVo rh. ) 

14. Tissue not bi tter . . ... ..• ... . ....... . 15 
14. Tiss ue bitter t a s ting .........•.... • .. . . 16 

l S. Pores l a r ge, l- 3 per Will ; r e flexed specimens wi th undu l tt t e mar gi n 

Tyroor.rycaa undosus (Pk. ) ._tu rr. 8asidioca rps c ffus cd- r ofl oxed o r 
occas ionally res upinate , uppe r surface cream c o lored t o palo buff; 
ba.ddiospores allnnto i d , 4-7 x 1-1. 5 ~m . (Syn . : Polyporua ur.dosus 
Pk . ) 
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15. Pores sma ller, 3- 4 per mm; rcflexed portions not undulate 

Tyl"'f1fJJCB8 l.owoi (Pil~t) Bond. Basidi oc.arps effused-refle;ted to 
sessi l e ; upper surface "'hiti s h with reddi sh r adia l st reaks; bllSid­
iospores allanto id , 4.5 x 1.5-2 I.IJII. (Syn.: Wptopqrua l.ot.J.6i 
Piliit) 

16. Basidiocarps effused-reflexed to sessile, pileus e l onga t e to 
d i midiate ....•••••.••.•••• . ••••• . 17 

16. Basidiocarps pcta l oid with a m.rro~o·ed base or imb r icate in 
centr a lly attached rosettes 

Tyromycea fl,cl"ifo't'l1tis (QuCl.) Bond. et Sing . Upper surface white 
t o cream co l ored or da.rkcn i ng on drying, sometimes r adiall y fib­
rillose; ma.rgin acute, usually incurved; hypha I pegs present; bas­
idiospo r cs obl ong to cyli ndric- e llipsoi d . .3.5-S x 2-2.5 \liD. 
(Syn.: Polyporue fl.oriformie Que I.) 

17 . Upper s urface rough t o to111entose, white t o light buff ..... 18 
17. Uppe r s urface of basidiocnrps smooth, Pe llicular, creru:~ co l or ed 

to mousy gr ay. 

Tyf'Otfryceo Zacteue (Fr.) Murr. Basidiocnrps sessile or effused· 
re.flexed, elongate to d i.midia t e; pore surface white, becomi ng yel­
lowish on drying; bas idiospores cylindric to allantoid, 4-5 x 
1- 2 \J-111 . 

18. Bnsidiocarps soft-fibrous on dryi ng 

'l'y7'0111!JOBB perdsUoa tus Murr. Basid iocarps sessil e to effused­
reflexed; pilei dimidiate to e l onga te ; con t ex t drying soft-fibr ous, 
tubes drying soft; bas idiospores allantoid, 4-5.5 x 1-1. 5 \J-11, 
(Syn.: Po'Lyporus pe.rdolicatus (Murr . ) Hurr.) 

18. Basidiocarps fin~ and rigid on drying 

'l'y1"0nt!JOBB stipticus (Fr.) Kotl. et Pout. Basidiocar ps us ua ll y 
sessile; pilei dimidi a t e ; context fryi ng ha rd, tubes drying 
brit tle ; basid iospores cylind ric t o obl ong 3. 5- 5 x 1. 5-2 \J-111. (Syn. : 
Po'Lypo'l"Us s tipti.cus Fr.; Po'Lypo'l"Ue inmitis Pk.) 

Family SPARASSlDACEAE 

Singlc genus - Spcrraesie Fr . 

Key to species of Sparassis 

1. Lobes of basid iocarp thin, crisp, cream co l ored to buff 

Sparossia crispa "'ulf . ex Fr . Basidiocn r ps annual , usually frori 
roo t s on a perennia l, elongated under ground pseudosc l e rotium as a 
rounded cluster of many anas tomosing petaiDid lobes with thin, wavy 
margins; cr eam colored to yellowi sh tan; hyphae irregularly in­
flated, most l y wit h clamps; a s eptate gloeopler ous hyphae present; 
basid iospores e llipsoid , hyaline ; negative i n Melzer' s reagent, 
S-7 x 3-5 \!Ill. (Syn. : Sparaasis l'adicata Weir) 

1. Lobes of bas idiocarps th ick, bro'o"n ~o·ith u pa l er ma rgina l :one 
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Spa:rossio Jw robotii Pic Basidiocn.rps annual, arising fro• a centra l 
s talk us many anastomosing branches in ~unded clus~ers; lobes 
flattened , flc sh)· -tough when fresh, drytng ca.rtilagtnous; context­
ual hyphae mostl)' thick-walled, 4 -1 2 ~ in diam, simp l e-sept at e; 
subhymcnial hyphae with c l amps; refractive hyphae present at base 
of b.:asi tliocn.r p; basidiosporcs e llipsoid, hya l ine, negative in 
Ne lz.cr' s reagent, 6-7 x 4.5-5.5 l]m. 

Family STEREACEAE 

J.:cr to gencrn 

I. llymcn ial surface smoot h ..•........ . CoZwrrnocystiB Pout. 
1. ll)"'llen ial s urface wi th proj ecting fascic l es of 

s terile hyphae .. . ... , ..... V8Zuticeps Ckc. emend. Pat. 

V6Zuticspa bsl'ksleyi (Bcrk. e t Curt.) Cke. Basldiocarps sessi le, 
effused- ref l e xed or resupinate; hymeniul surface brolffl ; d imitic; 
generative hyphae "'ith clamps; bas idia n;~rrowly c l avate, up to 7S 
~ long ; basid.iOS J>O r es cy lindric, slightly curved, hyaline, nega­
tive in Melzer' s reagent, 10- 14 x 4-S 1.1111. (Syn.: Veluticsps fuaca 
Humphrey et L.ong) 

Key to species of CoZ.umnooystis 

1. Generative h)'Phae with c lamps .... , ..... ....... 2 
1. Generat i ve hyphae lacking clamps, s imp l e-s eptate 

olwrmoeys tis ambigua (Pk.) Pouz. Basid ioca.rps effused-re flexcd 
or resupinate; hymcniaJ s urface gray i sh brown; hyphae thin- to 
th ick-walled; cyst idiu cylindric to clavate, th ick-walled, with 
secondary septa ; basid i a narrmdy clavate, often with s econdary 
s epta, 70-1 20 x S- 8 um ; ba s idiosporcs qlindric to fusoid, hyaline , 
negative in ~lel :ter ' s r eagent , 12-1 6 x 3 .5-4 )Jm . (Syn.: StBl"BWrf 
ambiguum Pk. ) 

Z. Basidiospore s 17 .5-25 J.llll l ong; basidia up to 12 IJID in diam 

CoZ.umnocystis pimer iensia Gilbn. Basidiocarps effused in saall con­
fluent patches, resupin.:~te to nn.rrow l y reflexed; hyme n.iul surface 
brown, with g li s tening, need le-like crysta l s ; hyphoe t h in- t o thick­
"'allcd, ~dth clamps and some simp le s eptn; cys t idia cy lindric, 
some with secondary sep ta; basidia up to 110 ~ long, "' ith stout 
s t erigmata up to 20 \Jill l ong and 4 )Jill in diam; basidiospores C)'lin­
dric to e l li psoid, hyu line , negathe in Melzer' s r eagent, 17 . 5 - 25 
X 7- 10 J.llll • 

2. Basidiospores 10-1 5 )Jill long; bas idia 8- 9 \.1 111 in diam 

CO~:.L'Tm()eys tis abistina (Pers. ex Fr.) Pou2. 8asldiocar ps sessi l e , 
e ffus ed-ref l exed, or r esupi nate; hymeni al surface gr ayish brown, 
wi t h glistening need l e-like crys t a l s; di mi tic; gcne rntive hyphae 
with cl amps; cystidia abund ant, narrowly clavate, with a thick 
wa l l that thi ns at the apex , 100-300 x 6-8 !Jill , some "'ith secondary 
septa; basi dia ntlr row ly clavate, 85-120 x 8-9 1.1111; basidiospores 
cylindric, hyaline, negative in Me l '"er' s reagent, 10-15 x 4-5.5 JJm. 
(Syn.: StBrB~11 abietinum (Pers. ex Fr.) Fr.; Ster eum 1"U{Ji apo:rum 
(Ell. et Ev.) Burt ) 
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AGARICALES 

Key t o faJDilies containing br own-rot fungi 

1. Spo r e print white ••••• , •••••••• •• TRICHOLOMATACEAE 
I . Spor e pri nt pa l e br own t o b lack .. . .... ... ..... . Z 

2. Spo r e pri nt black; basidiocarps deliquescing at 
maturit}' .. ... . . . .. . ..... , . . . COPRINACEAE 

2. Spore pr int pa le brownish ; basi d iocarps not del.lquescing 
at ma t u r ity ..... , •• , .. , , , ••• , • PAXIU.ACEAE 

Family COPR I NACEAE 

One genus contains brown-rot fungi - Cop:rinus (Pe rs . ex Fr. ) 
S. F. Gr ay 

Key t o species o f Coprimcs th3t caus e brown rots 

1. Uppe r surface of pileus lack ing glistening, mien-like pa r tic l es 

Coprinus atN:Pnent:aM:us (Bu II . ex Fr , ) Fr . Basid i oca rps centrally 
s tipi tate , single t o cluster ed, 4-10 c11 ta ll ; pileus conical, be­
coming campanu late; up to 6 em 1dde; upper surface grayish t o 
bro~o-nish, dry; gi ll s f r ee, crowded, poJ e grayish -..-hit.e , becoaing 
black; contextua l hyphae wi th cla.ps, up to 20 \liD in diam; cuticle 
wi th swoll e n cel l s up t o 30 l= in diam; pleurocyst idi a present; 
basidia sepa r a t ed by l arger s teri l e cell s 1 0~20 \J& diam; basidia­
spores e ll ipsoid , dark blackish brown, trunca t e wi th a large pore 
at apex, 9- 12 x 5-6 vm. 

1. Upper surface wit h glis teni ng 111ica-like parti c l es 

Cop~mtB micacBI<B ( Bull. ex Fr.) Fr. Basidiocarps centra lly stip­
itatc , usuall)' in dense c lus t ers; pilei 1-5 em diam, conical to 
<:ampanula t e; upper sur face pa l e buff t o darker bro-..'T\i s h, r adintely 
s triate; gi lls c r owded, wh ite , becoming black; contex tual 
hyphae with clups; subhymenia l t issue of gill trama dextrinoid; 
pleurocystidia present; bas idiospor cs ovo id t o na r row ly e llipsoid; 
dark bro-..'T\ i n kOII , t runca t e and with a hrgc pore a t apex, 5 . 5- 8 x 
4.5- 6 lJrD, 

Family PAX ILI.ACEAE 

Key to genara that contai n brown-rot fungi 

1. Basidiocarps sessile o r latera.lly substipitate ... Pazillua Fr . 
1. Basidioca.rps central ly s ti pita t e .Hygl'Ophol'Opsi.s (S<:hroet . ) Maire 

Hygropr.oropsis aurantiacws (Fr .) Mai r e. Basidiocarps centrally 
s tipitate, single to gregarious; pil eus up t o 6 em wide; upper su r ­
f ace ora.nge-ycllow t o brown ish orange, finely s t r igose; gills de­
cu.rrcut; s ta l k orange ; cont ex tual hyphae with c l amps ; bas idia­
spores ellipsoid, hyali ne in KOJI, weakl y dextri noid in Helzer ' s 
reagent, S- 7 x 3-4 IJCI, (Syn.: Cl.itocybB au.J"(QQt;iaca (Fr. ) St ude r ) 

Key t o s pecies of Pari.Z.lus 

1. Basidiocarps l a t e r a ll )' subs tipi t ate ; upper surface rusty bro~TI 
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Pa.ri.l.Lus atr-otomantost«J (Batsch. e x Fr . } Fr . Bas i d i ocarps s ingle 
or i n clus t ers; gill s dec urrent; s tipe with dense dark brown hairs ; 
bnsidiospor es ovoi d, c l ay co l o r in mass , dextrinoi d in He l ::c r ' s 
reagent; 5- 7 x 3- 4 ~ . 

I. Basidiocarps sessil e; uppe r s urface ochnceous bu ff 

Pa.riZZus panuoides Fr. B:tsid i ocarps 2-7 c• wide , si ngle or in 
confluent c lus ters ; upper su r f oce ochraceous buff. mo i s t , slightl y 
s trigose a t base ; gill s pinkish bu ff; context 'oo'hito; contextual 
hyphae w:l th c lamps; cystidia !licking; basidiospores e l lipsoid, 
hyaline , dextrlnoid i n Melzer ' s r eagent, 4 .5- 5 x 3- 3 . 5 liM· 

Faa! ly TRICIIOLO.'L\T,\CEAE 

One genus contains br own-rot fungi - Lentinus Fr . 

Key to species of Len tinus that caus e brown rot s 

1. Annulus abs ent .. . . 
1. Annulus pres ent 

. 2 

Lentinus Z6pi.dBus Fr . Basidiocarps up t o 15 ca& in diu• , s ti pe ... ·i th 
recurved s qutunu l e s a t apex ; gl oeop l e:rous hyphae present in contex t ; 
cyllndric to fu soid pleurocys t idiu abundant, 40 - 60 x 3-5 tJIIIi 
basidiospores cy lindric, hyaline, negative in Me l zer' s r eagen t , 
9-11 X 3- 3 . 5 ~. 

2. Basldiocarps sulJ , 1- 8 c111 wide .. • .... , .•...•. 3 
2. Bastdlocarps l a r ge, up t o 27 c• wide 

Lsntinuo pondBl'OBUB 0. K. M_i l l er . Bas idiocarps up t o 27 c• wide; 
stipe lacking r ow1d squumulos at apex; g loooplerous hyphae present 
i n context; pleurocystidia cylind r i c t o fus iform, 4.5 x 3-4.5 ~·; 
bare l y projecting; basldios pores cylindri c , hyaline, neg:ative i n 
Mel:er's reagent, 9- 11 x 3- 3 . 5 t-~• · 

3 . Basidiocarps up to 8 c• wide ; upper .surface tomontose to glabrous; 
on Si tku s pruce 

Lentinuu kauffmanU. A. H. Smith . Basi di ocarps centrall y t o e:xcen­
trica lly stipita tc; gill s cro\Odcd , decurre nt ::and extending down 
s t ipe 1-2 cm; pleurocys t idia abundant , cy l i ndric t o ventricose, 
60- 100 x 7· 12 pm ; che i locystidi:t pr esent; hyphae with cla~~ps; 
bas i diospores cylindric o r s ligh tl y cu rved , hyaline, pule red in 
Melzer ' s reagent , 5- 6 x 2 \1111 . 

3 . Bas idioca rps up to 3 em wide; upper s urface wi th reddish brown 
radial fibrillose sc:t l es 

!Amtir.us suZ.cat'l(B Ser k. 83.S idiocarps cent rally s tiph:ate, gills 
distant , free t o adnate, edges appeari ng gr:anu l ose under 30 x lens; 
hyphae without clamps, some th i n-wa l l ed, s impl e - septa t e , o the r s 
thi ck-wall ed, asept::a t e; pleu rocys tid ia cylindr ic to fusoid , 60-100 
x 7- 10 t.~m ; choilocys tidi a pr esent; basidiospores broadl y cylindric , 
hyaline, negative in Mel zer ' s reagent , 10· 14 x S- 6 t.~m. (Syn. : 
Pcmus fuZvidus Brcs . } 



Tab l e 1 . Annotated c heck li s t of North American brown-rot fungi 

BRO.._'N ROT FUNGUS SUBSTRATA OJSTR I BliTION SEX CULTIJRES GEN. REFS. 

AMYLOCYSTIS LAPPONICA dead con i fen Nl MN; Nil NY VT; AK AZ CO IV 63, 140 ,16 1 27 , 62 , 63 , 69, 11 1 , 
10 Kr OR ltr WY; AT BC MB 112 ,1 21 , 14 2,147, 
O'T QB I S2 

AJCLOSPORUS GRA.~NICOLA living ha rd"-oods TX; AZ CA NO 7S 75,111 , 146 

C!IAETODERMA LUNA dead conifers AKAZCO JDMJ'ltr NO 4 ,1 27 , 161 4,64 , 69,88 ,1 20 , 
127 

COLUHNOCYSTIS ABIE:TI!IA dead conifers NYAKAZCO IOMT ORltrWA ND 26, 138 , 26,37,64 , 69 , 93, 
WY; AT BC NF NS NWT YT 141,161 104 

C. ANBIGUA dead con ifers NC TN ; ME NY VT NO 16 1 3<1 , 37 ,93 

C. PIHERIENSIS dead ponderosa AZ NO NO 69 
pine 

CONIOPHORA ARIDA de a d conifers LA NC; rL NO: MA NJ NY PA NO 97, 163 35,69,107, 123 
and har dwood s Rl VT ; AZ CO ID HT ; NB NS 

ON QB 

C. EREMOPHJLA dea d desert ha rd - AZ NO NO 71 ,72, 106 
woods and j uniper 

C. FUSISPORA de3d coni fcrs NJ ; 8C NS NO NO 35 , 123 

C. PIJTEANA dead conifers DC; l A lL M.l H) Oil ; MA NJ 0 26 , 40 , 50, 26 ,31,35, 40 ,69 , 
and hard woods , NY PA VT ; AK Al CA CO 10 HT 56, 138,141 87,88 , 107,117 , 123 
s tructu r a l ti•bers WA; AT BC 1>18 NB NS OT QB 

C. SUFFOCATA dead conifers and DC FL U\ ; IL lN .V; MA NJ NO NO 35 , 76 
har dwoods NY PA VT ; lD KT WA; BC NS ~ 

O'T "' 



BROWN ROT FUSCUS SUBSTRATA DI STR I BUT ION SEX CULTIJRES GEN. REFS. "' COIIIOPHORELLA OLIVACE.A dead coni feTs :md AL GA LA SC; I«) 011; 1-W Nil ND 97, 13 1 35,64,69, 107, 123 "' ~ 
hardwoods NJ NY PA VT; AZ CO 10 MT; 

AT 8C MB MN or NS 

COPRINUS APRAHENTARIUS But t r ot in aspen VA ; Otl ; 1-W NY; AZ CO !-IT ND 149, ISO 1,107 ,130,132,144 . 
NMWY 158 , 159 

C. NICAC8US hardwood stumps Ml WI; MD NY; HT; 't'T ND ND 1,107,130, 158 ,1 59 

CORIOLELWS CARBONARIUS dead charred FL CA SC TN ; Ml MO; NV; ND 6,140,161 68 ' 69,110, 11 2, 11 3. 
coni f ers AZ CA ID MT NM OR WA 121,142 

C. HETEROJIORPHUS dead conifers AL NC TN VA; Ml /oK1 HN SO II 72,97 ,1 38 10,27 , 60,68,69 . 71 ' 
a nd ha:rdwoods WI ; HA ME Nil NY PA VT; 140,14 1 , 91,97 ,I 07 ,112 ,I J3, 

AK AZ CA CO 1D MT NH OR 148 ,161 121,142 ,147, 152 
liT WA WY; AT BC NB NS OT 
QB YT 

C. HALICOLA dead haTdwoods DC GALA NC TN; l A IL IN D 13,61,140, 13,27,60,68, 107, 
KY Ml MO OH SO WA h'l; ct' 141,148, 11 2 ,1 13,142 ,1 7>1 
NJ NY PA VT W\' ; AZ HT WY ; 161 
AT MB OT QB 

C. SCPIUH dead conifers AL AR DC FL GA LA MS NC TN ND 6 , 72 ,1 38 68 , 112,113, 121, 
and hardwoods TX VA; lA I L I N KS KY !«) 140,141, 142 

NB 011 WI; CT DE MA l4) NH NJ 148,161 
!\'Y PA h'V ; AZ CA MT Nlol OR WA; 
BC NB OT QB 

C. SERIALIS dead conifers AL AR FL CA LA NC TN TX II 6,40,50 , 2 , 15, 27 ,31,40 ,60 , 
a nd hardwoods VA; I A I L KS KY M1 MN MO 97, 137. 68 ,69 , 88,91,92, 

Ofl WI; CT MA ME MO NH NJ 138,140 , 97, 107 ,11 0, 11 2, 
NY PA VT WV; AK AZ CA CO 148, 151' 113, 121 , 142,143, 
10 NT toM NV OR trr WA WY: 16 1 147, 152, 160.174 
AT BC MB NF NS NWT or Q8 't'T 



BROtri'N ROT FUNGUS SUBSTRATA DISTRI BUTIO.~ SEX CULTURES GEN REFS. 

CORIOLELWS VARIIFORHIS dead conifers TN ; HJ HN ; HE Nil NY vr; I! 138, 140 , 10,68,11 2, 113, 121, 
AK CO 10 MT OR liT lri'A; AT 141,14 8 , 142,152 
8C NB NF NS OT QB YT 161 

CRUSTODERMA DRYI!IUN dead conifers und AL; AZ NM OR; BC NO NO 3S,M , 69 ,1 07, 120 , 
hardwood s 157 

C. RESINOSUN dead conifers MT OR WA; BC NO NO 120 

DACRYOBOLUS XARSTENIJ dead coni fen AL NC SC; loll\ Nil NJ NY PA ND ND 64,69,93,120,157 
VT; AZ 10 N~ OR WA; 8C NS 
QB 

D. SUDANS dead conifers and NC TN; MI MN h'l; NY K.1 IV 26 ,1 61 26,64 ,69, 72 ' 107. 
ha rd"'ood s AZ CO ID NM WY; 8C OT 120 

DAEOALEA BERKBLEY I dead conifers AL FL LA 1-lS SC TN TX VA ; NO NO 11 2,1 13,1<12 
AZ 

D. JUIIIPERINA trunk r o t of AR DC FL MS t\C VA; KS KY NO 140 14, 72, 11 2, 11 3, 14 2 
living junipers r.tl NB NY; AZ CO OR 

D. QUERCINA dead hardwood s , DC NC V,\ ; lA Of! _; CT DE HE NO 40,53, 27,31,40,62,91, 
cspcci3lly onks loll ~ll\ NJ NY PA VT hV; CA 138,140 11 2,113,140, 14 2 , 
3nd chest nut s ; OR; NS 141 ,161, 147, 168 
al so on I iving 165 
trees 

~ 

"' "' 



~ 

BROWN ROT FUNGUS SUBSTRAT,\ DISTRIBUTION SEX CULTURES GEN. REFS. 0 
0 

PISTULINA HEPATICA heartrot of AL AR DC GA NC TN VA: HI NO 39,40,53 1. 27,31 ,39 ,40,49. 
living oaks Ott; CT OE MD NY MD WV 62, 130,162,173 

FONI TOPSIS CAJANDERI dead conifer s : AL AR FL GA NC TN VA; lA II 19,38, 19 , 27 , 31 ,62,69, 
rare l y on dead IN J::Y HI MN NE SD h' l ; CT 138 , 14 0, 107, 109 ,11 2 ,113, 
hardwoods; MA MD ME Nil NJ NY PA VT 141 ' 16 1 121 , 142 ,1 52 , 167. 
hcartro t .in h'V; AK AZ CA CO IV MT NM I6S 17S 
f ruit trees NV OR UT WA WY; AT BC HB 

NB NS OT PEl QB 

F. NELIAE dead hardwoods AL AR FL LA NC TN TX; IN II 38,126, 113,14 2 
I«) NB; AZ 140, 16 1 

P. OPPI CINALIS trunk rot of Ml SO WI ; AK AZ CA CO 10 NO 38,40, 27,29,30,31 ,40 , 
I i ving conifers M1' NV OR WA; AT BC OT 138 , 140, 62,65,69,88,91, 

141 ' 161 109, 11 2 ,1 21,1 28, 
142 ,1 47 

P. PINICOl.A dead conifer s, HC TN VA; HI MN MO 0 11 SD II 6 , 38 ,40 , 
a l so a trunk rot WI; HA ME NH NY PA VT ti!V; 50,97, 
in conifers a nd AK AZ CA CO JO KT NN NV OR 133 ,138 , 
black cherry liT W1\ WY; AT BC MB NB NS 140, 141 , 

NF NWT OT PE l QB SK YT 

F. ROSEA dead conifers and lA; ME NH NY VT; AZ CA CO ll 6,38, 27,29,30,31,62, 
aspen ; t op rot ln ID NT h'M NV OR liT WY; AT 138 ,140, 91,107, 109,1 12, 
Douglas fir BC NB NS PEl 141, 16 1 121 , 14 2 , 147, 152, 

160 



BROWN ROT FUNGUS SUBSTRATA DJSTIUBtffJON SEX CULTIJRES GEN. REFS. 

GLOEOPHYLWM SAEPIARII/N dead conifers and AL AR FL GA LA MS NC SC TN 11 20 , 40,43, 2,20,27 ,31, 40,62 . 
r a.rely on hard · TX VA; l A I N KS M.I ~ NB OH 97, 138, 69,72,91, 97 .107 , 
\o-oods, especially SO WI; CT MA MD ME !o{U NJ NY 140, 141, 112, 113,121, 130, 
aspen PA VT WV; AK AZ CA CO 10 MT 151,161, 142,143,147,152 , 

NM OR ltr WA WY; AT BC HB NB 165 160 
NF NWT NS OT PE l QB SK YT 

G. STRIATUN dead junipers FL GA NC; AZ NO 45,140, 2, 11 2, 11 3 , 142 
and cypr ess 151,161 

C. TRABEUN dead hardwoods AL GA LA MS NC OK SC TN 11 24,40,43 , 27,31 ,40,59,62, 
and coni fers ; im· VA; JA IN KS KY Ml MN ~ 59, 138, 69,72,91,112,113, 
portant in houses NB OH WI; CT MA MD ME NJ 140,14 1, Ill , 142, 147 ,152, 
and o ther NY PA Rl VT III'V; AZ CA CO 161,165 160 
structures 10 r.fT OR; MB NB OT QB 

HELICOBASI DIUN COR'l'I CI OIDES dead conifer s AZ CO MT NO 55 ,1 27 55, 123 , 127 

HYGROPJ/OROPSI S AU RANT IACUS dead hardwoods 
and conifers 

AZ 10 OR; 8C ND ND 130, 158, 159 

LAETIPORUS PERSICI!IUS root and butt rot AR FL NC SC ND ND 11 3 
of hardwoods and 
conifers 

L . SULPHUREUS butt rot of hard· AL AR UC FL GA LA MS NC NO 5,40,53, 1 ,27 , 30,31 ,40,62, 
woods and conife r s; OK TN SC TX VA; I A IL IN 138,140, 69,91, 107, 11 2, 
also on stumps and KS KY M.l MN HO NE OU WI; 141,161, 11 3 , 121 ,128, 130 , 
l ogs CT DE MA HD ME Nil NJ NY PA 164 142,147,158, 164, 

Rl VT WV; AK AZ CA 10 HT 168 
OR WA; AT BC MB NB NS OT 
QB 

A 
0 



BROWN ROT FUNGUS SUBSTRATA DI STRI BUTION SEX CULTURES GEN . REFS. ~ 
LENTINUS KAUFFfoi.AHII t runk rot of Sitka AX CA OR WA; BC NO 25,138, 25,31 , 123,159 

spruce 14 1 •, 
L. LEPI DEUS butt rot of liv- CT ME Nll NY; AZ MT t O; NB NO 40,138 , 31,40,69,123,128 , 

ing conifers and NS 141 j 30, 158,1591 160, 
on dead conifers 169 

L. PONDEROSUS dead conifer s AZ 10 NO NO 69, 129 ,1 59 

L. SULCATUS dead hardwoods AZ;MD NO 134 71 , 72, 106 , 107 ,159 
and j unipers 

LEUCOGYROPHANA ARI ZONICA dead coni f er s TN; MD NY ; AZ NM NO 78 69,78,120 

L. MOLLUSCA dead conifers AL TN; I N M.\ Ml; NU NY; NO 78, 79, 161 36,64,69,78 ,79, 
and hardwoods AZ 1D MT OR WA; BC OT 120 

QB NS 

L. NONTANA dead conifers ~'Y; JD NO NO 36,78 

L. OLIVASCENS dead conifers AL FL LA NC TX VA; Ml OH; NO 78, 79, 69,78, 79, 105, 120 
and hardwoods CT DE HA ME MD NH NJ NY 105 , 161 

PA VT; AZ 10 N!-1; NS OT 

L. PINAST_Rl dead conifer s , NC SC VA; 0H Wl ; NY PA; NO 78 ,79,82 36 , 69,78 ,79,82, 
ra r e l y hardwoods AZ CA 10 NM WA; BC or Q8 140,161 107,120, 154 

L. PULVERULENTA dead conifers IN; ME PA; CO; BC NS NO 78 78 
and hardwoods 

L. ROMELLII dead conifers ~'<:; SO 1"1; HE NH NY \'T; NO 78 78 
o\Z 10 m N~l; BC NS or 
PE l QB 



BROh'N ROT FUNGUS SU BSTRATA DISTR I BUT ION SEX CULi\JRE GEN. REFS. 

LEUCOGYROPIIANA SORORIA dead con ifers MD; WA NO NO 36,77 , 78 
and hardwoods 

OS!.fOPORUS ODORATUS dead coni f ers and FL TN VA; Ml MN WI ; DE ME II 16,138, 16,27 ,62,69,91, 
conifer wood i n NH NJ NY PA Rl VT ; WV; AK. 140, 141, 112,113,121 ,14 2, 
service AZ CA CO ID MT NH OR UT WA 161 147,152 

h'Y; AT BC MB NB NF NS NtriT 
DT YT 

OSTBINA OBDlJCTA dead conife r s ; lA Ml MN WI; MA Nil NY PA ; NO 140,161 62 , 88,9 1,112, 121 , 
rare l y on dead AZCACOlO !fi NM NVOR 142, 145,147,152 
h3.rdwoods h'A; BC 

PA.XIUus· A1'ROTO.AIENTOSUS dead conifers; DC DC; ~ Wl; MD NY; ID NO 57 1 , 57,130 ,1 59 
al so a butt ro t HT tri'A 
of r ed pine 

P. PAIIUOID8S dead coni f ers a nd DC FL Ml TN VA: Ml : MD NY ND 40 , 156, 166 1,40,69,130 
on mine t i111bers Rl WV ; AZ to NV 

PHAEOWS ALBOLIJTEUS dead coni fers; Ml NY ; AX: AZ CA CO J0 HT ND 11,44, 11,27 , 60,69 , 107 , 
r a r ely on aspen NH OR UT h'A WY; AT 8C NB OT 140, 161 11 0,1 12,121,142, 

147,152 

P. PIBRILLOSUS dead conife rs; Ml MN; CT MA ME Nil NY P;\ NO 21,44 , 138, 21 .27 , 62,112,113 . 
r o..r ely on ha rd- VT WV; AK CA CO 10 MT OR 140,141, 121, 142, 147,152 
woods h'A; AT BC MB NF NS OT PEl 161 

QB SK 

P. SCHJIEINITZII bu t t rot of 1 iv- AL AR DC FL GA LA NC SC TN NO 5 , 40,42, 27. 29, 30 , 31,40, 62. 
ing coni f e r s TX VA; Ml t>1:> SO ; CT DE MA. K> 44,138 , 69 , 87,9 1, 11 2, 11 3, 

ME Nil NJ NY PA VT WV ; AK AZ 140, 141' 121, 128,130, 142, 
CA CO Ill 10 HT NM OR tiT WA WY ; 161 147, 152,155 
AT 8C MB NB NF NS OT PE l QB 0 

~ 



~ 

BROWN ROT FUNGUS SUBSTRATA DISTRIBUTION SEX CULnJRE GEN. REFS. 0 

PIPTOPORVS BETULINUS on dead and NC TN WV; 1A KS Ml MN WI; II 40,116, 27,31,40,62,1 12, 
living birches CT HA ME Nil NJ NY PA VT; !38,140, 113 , 11 6 ,142,147 

AK 10 MT WA; AT BC HB NB 141 ,161 
NS OT PEl QB 

PORIA ALIJ()BRUNNEA dead conifers AK AZ CO 10 !{]' OR WA; ND 108,140 12,60,67 ,69,108, 
AT llC 11 0,112,121,14 5, 

14 7 

P. ALBOWTESCENS dead coni fers LA NC TN; Ml IN ; NY VT; NO 108 16, 60,67 J 108 ,11 0, 
AK CO 10 OR li'A; AT 112 , 121,14 7 

P. ALPINA dead conifers 10 MT OR NO 108 87, 108 , 11 0,1 12, 
121 

P. AUREA dead conifers ME NY; AK AZ NM; BC SK ND 48,161 17 , 27,48,60,69, 
110,11 2 

P. BOIIB:tCINA dead conifers; HI; MA NH NY WV; AX AZ CO ND 108,140 , 27,60,67,69 , 107, 
ra.rely on aspen 10 MT N!o( OR WA; ar QB 161 1 OS ,110,J1 2 ,113, 

121 ,147 

P. CARBONICA dead conifers AZ CA 11> MT NM NV OR WA; ND 108 , 137. 67,69,108,110, 
and conifer wood BC 138,140, 112,121 
in service 141,161 

P. COCOS dead conife r s AR OC FL GA MS NC SC TN TX ND 17 ,53, 17,31, 51 ,66, 67 ,69, 
a.nd hardwoods VA; KS KY HN K>; DE MD Nil 140, 161 J07,110,11 2 ,tl3 

NY PA; CA II} MT OR WA; AT 
ar NB SK 



BROWN ROT FUNGUS SUBSTRATA DISTR I 811T ION SEX CULnJRES CEN . REFS . 

PORIA CRASSA dead conifers, NC ; Ml OH WI; NY !•A; At:: NO 140 27, 60,67,69 ,11 0, 
r a.r e 1y dead AZ ~ h.'\1 WA; 8C 11 2 ,11 3,147 
hardwoods 

P. FEROX dead junipers AR OK; AZ ~OR NO 17 13.72, 11 0,1 12 ,113 

P. GOSSYPIUM dead con ifers NY PA; AZ CO; NF OT NO NO 60, 11 0 , 147 

P. INCRASSATA dead conifers and AL OC FL •GA I.A MS OK SC NO 13 ,1 40 ll, 31, 36 , S6,67,90, 
struc t ural tiabe rs TN TX VA ; IL KY; CT NY ; 110,11 2, 11 3 ,1 21 

CA ID OR WA; 8C NB OT 

P. ItiFLATA heartro t o f liv- FL; HI MO OH; NY WV NO NO 11 0 
i ng oaks and on 
dead hardwoods 

P. LENTA dead con ife r s FL GA NC SC TN; NY; AZ Wo\ ; NO Nil 110,11 3 
BCDT 

P. NAPPA dead conife r s NY; ID; 8C NF NO 140 67 ,11 0,112,1 21 , 147 

P. NIGRA dead hardwoods ALAR FL NC SC TN; lA IL ND 13 , 53,161 13,11 0 
I N KS KY ott MO WI ; li"V 

P. ODORA dead conifers NY PA; AZ NM; NB NO 140 69 ,11 0 ,1 21 

P. OLEAGINA dead con ifers TN; Ml ~ Nil NY PA Vf; 0T NO NO 67, 11 0, 121 

P. OLERACEA dead ho.r dwoods AR FL GA LA NC TN ; Ml OH; NO 140, 161 11 0 ,11 3 
MD NY; A1. 

P. PLACENTA dead conifers Ml ; HY; AZ CO ID torr NM NV II 40,137. 14 , 40,60 , 67 ,11 0 . 
and hardwoods WA; AT 8C ll8,140, 112, 147 

~ s tructural t imbe r s 141,151, 161 0 
~ 



BROh'N ROT MCUS SUBSTRATA DlSTRIBtrrlOS SEX CULnlRES GEN. REFS. ~ 
0 

"' PORIA RADICULOSA dead conifers and FL LAMS NC TN; NY ; AZ NO 108, 161 69,110, 11 2, 11 3 
hard~oods CA 10 MT WA 

P. RAJICIDA dead coni fers AR TN; NY PA; AZ CO NM NO NO 110 

P. SEQUOIAE but t rot of CA NO 137 ,140, 31, 99, 100, 11 0, 11 2 
living redwood 141 

P. SERICEOMOLLIS heartrot in west- Fl. NC SC TN; AZ CA CO I U NO SO, 108, 10,27 , 31 ,33,60,67. 
ern red cedar; MT OR WA; BC NB NS NWT 138, 140, 69,108,1 10' 112, 
also on dead 141,161 113,121,14 7 
conifers or 
ra.re1y hardwoods 

P. SI NUOSA dead conifers Ml NJ NY VI'; AK AZ CO 10 NO 108, 140, 27,60 , 67 , 69 , 72 , 
Ml' NM OR WA; AT 8C NS 0T 141,148, 92,108 ,110 ,147 
SK 16 1 

P. SITCHEIISIS dead conifers NY; AK AZ CA 1D HT ~'M OR; NO 11 11,67, 69 ,11 0 ,11 2 , 
BC 121 

P. STEIIOSPORA. dead conifers CA; WA; 8C NO NO 67, 11 0,11 2 

P. VAILLANTII dead conifers and DC NC TN VA; MO; MD NY; NO 22,40, 108, 22.27 ,40,60, 67 ' 69. 
st ruc tura l timbers AZ CA 10 NV OR WA; BC 138,140, 92, 108, 11 0 ,11 2, 

141,161 , 11 3,121, 147 
163 

P. XANTHA dead conifers NC SC TN WY ; AK AZ CA CO NO 40,50,108, 10,27 ,40 , 60 ,67' 
and hardwoods 10 MT NM OR WA WY ; AT 8C NS 138,140, 69,92,107 ,108 , 

SK 141,151, 11 0,112,113, 121 , 
161 147 

PSEUOO.'-IERULIUS AUREUS dead conifers NC; MJ MN ; MA Nil NJ NY VI'; NO 7 , 140, 7,36,69,77 
AZ NI-l; NS QB lSI 



8ROli'N ROT FUNGUS SUBSTRATA DI STRIBlTTI ON SEX CULl\IRES GEN . REFS. 

SE.ri.PULt1 HIP.ANTIOIDES dead conife r s NH NY WV; HO ; AZ CO 1D li'A; IV 8 ,82 8 , 36,56,69,82 , 87 . 
AT 8C MB NB NS OT QB 140 , 151 107,123 

S . LACRINAJIS s tructur3 1 timber s CT NY; I L; HA NJ; AZ ID IV 40,82,138 , 36,40 , 56,82 
NM NV; NS or 140,141, 

16 1 

SPARASSIS CRISPA butt and root ro t AZ CA l D NM OR WA ; BC II 58 , 76 , 119, 69 , 76 ,11 9, 122 ,1 23 , 
of li\•ing coni fe r s 122 130,154, 155, 158, 

171 

S . HERBSTII butt and root rot AR NC SC; Kl ND 76,119 76 ,119 
of living coni-
fers and hardwoods 

'I'YROMYCES AMARUS trunk r o t of CA lD OR ND 161 28 , 30,31,11 1 , 112, 
incense cedar 128,142 , 170 

'1'. BALSAMEUS butt rot of NC TN; Ml loiN Wl; NH NY PA;" IV 17,47,50, 17 , 31 ,33,62,69, 
living conifers, AZ CA 10 MT NM OR WA; BC 138,140, 98 ,101 , 11 1 , 112, 
3l so on dead NB NS OT QB 141 , 161 11 3, 121 , 124,142 
conifers 

T. BASILARIS trunk rot of liv- AZ CA ND 3 3,31,14 2 
ing Mon t er ey 3nd 
Arizona cypr ess 

T. CAESIUS dead conifers AL DC NC TN VA; l A KY Ml IV 40 , 47,81' 18,27 , 62,91, 107, 
and hardwoods !>() 011 ll'1 ; cr DE HE NJ NY 140, 153, 111 , 11 2 , 11 3, 121. 

PA WV; AK AZ CA CO JD NT NM 161 142, 147,152, 174 
OR liT WA; 8C MB NB NS or 
PE l QB 

~ 
0 
~ 



~ 

BROWN ROT FUNGUS SUBSTRATA DISTRIBUTION SEX CULnJRES GEN. REFS. 0 
~ 

TYROMYCES PLORIFORNIS dead con i fers NC TN; Ml; HA Nil NY PA; AZ NO NO 27 ,62, 11 1, 112, 113, 
CA CO ID OR; MB NS 0T 142,147 '• 

T. FRAGILIS dead conifers DC NC Tlf VA; HI WI; CT MA NO 5,40,47, 12,27 , 62,69,91, 
ME NH NY PA; AX AZ CA CO 138,140, 92 , 107,110,111, 
10 MT NJro1 OR WA; BC 141,1 6 1 112,113 ,121,142, 

147 , 152 

T. GIOTIJLATIJS dead conifers; NC TN Vt..; IN XY Ml MN OU NO 47,54 , 138, 62,69,111, 112, 113, 
r are l y on ha rd - WI ; MANE NH NY PA VT ; 140 ,1 41, 121 , 14 2, 147 
woods AZ CA 10 MT OR WA; BC MB NF 161 

NS OT PEl QB 

T. LACTEUS dead hardwoods DC NC Tlf; lA IN KS !«> NB II 114 , 140 27 . 62 . 69.91, 111. 
and conifers OH; CT I)E MD NJ NY PA VT WV; 112,113 , 114 '121, 

AZ 10 MT NM; BC MB NS 0T QB 147 

T. LEUCOHALLELWS de.1.d conifers HO; Ml J.tol ; AZ; MB NO 47 60 , 91,111,147 

T. LEI.JCOSPOliCIA dead conifers AZ CA CO 10 MT ~'M NV 1\."'1 NO 5,9,21, 9,21,27 ,31 ,107, 
OR UT WA. 1'1"1'; BC 47 , 161 Ill' 11 2 ,1 21,1 42, 

152 

T. LOWEI dead conifers NY NO 47 27 , 60 , 62 , 11 1,147 

T. NOLLIS dead conifers AL AR Fl LA TX; HI; ~11 NY; NO 47,138, 27 ,62,69 , 91 ,Ill, 
AZ CA CO 10 MT NM OR WA WY, 140,1 41 , 112,113,121,14 2, 
BC NB NS QB 161 147 

T. P/I.WSTRIS dead conifers AR DC Fl GA LA MS SC TN II 5, 126,1 37' 111,113,14 2 ,1 74 
and hardwoods VA; KY 138,140, 

141,161 , 
174 



BROWN ROT FUSC.:US SUBSTRATA DI STRIBtiT I OS 

TYRONYCES PERDEUCATUS dead conifers AZ CA 10 MT OR WA; BC 

T . SPRAGUE! on living nnd AR DC GA 1.,\ NC TN VA; 
dead hardwoods 1L IN 10 Ml NO NE 011; 

Cf MA :-lll NJ NY PA VT WV; 
OR h'A; OT 

T. STIPTI CUS dead conifers TN; Ml Oil; MA Nil NY PA 
and hardwoods VT; AZ I D NM; BC MB NB NS 

OT 

T. TRANSIIIPA!IS dead coni f ers TN; NY PA; AZ MT NM NV; 
3nd hardwoods QB 

T. TRICHROUS dead ha rdwoods AL fL SC 

T, UNDOSUS dead conifers NC TN VA; ME Nil NY VT h'V; 
and hardwoods AK AZ 10 MT NM WA; BC OT 

VELtrri C&PS BERKELEYI trunk r ot of AZ NI-l t\'A 
ponde r osa pine; 
a l so on s tumps 
and Jogs 

SEX OJLTURES 

ND NO 

II 47,53, 126 , 
140, 161 

I V 47,97, 
140, 16 1 

ND 46,50, 
138,140, 
161 

ND 161 

II 32 ,47,140 
IV 

IV 41,74. 
118,1 61 

GE.~. REFS . 

69 ,1 07, 11 1,112, 
121 , 142 

31,111 , 11 2 , 113, 
142, 172 

62 . 91 ,97, 11 1,112. 
11 3, 142 ,14 7, 156 

60,69,107 ,11 0, 
11 1,112 ,11 3,121, 
14 2, 147 

111,11 5 

27 ,32 , 60,69 , 91, 
107,110, 111,11 2, 
11 3,121, 14 2 ,1 47 

41,74 , 87 

A 
0 

"' 
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ABSTRACT 

Collect ions of Cre idotus cinnabarinus Pk. from Canada 
and the United tates are descr1bed, Il lustrated and 
mapped. A previous report of the species from Alabama 
is discounted and recent col lections from the Great 
Smoky Mountains Na tional Park, No rth Carolina, establish 
t he southernmost known location. Light mic roscope and 
SEM COI!1>arat1ve studies on the type of C. decurr ens 
States , the type of C. cinnabar inus , and add1tional ma ­
terials indicate that a singl e species is involved. 

crepidotus cinnabadnus Pk. was originally described 
from materials sent to Char l es Horton Peck by L. N. Johnson 
from An n Arbor, Michigan {Peck, 1895). Th 1s distinctive 
bright red species was next reported from Ohio b y Stove r 
(1910 , 1912), and re-recorded from Ann Arbor by Kauffman 
(1918} . r.turrill (1 9 17} reported it from Ohio, Michigan and 
Alabama without citing s pecimens or any supporting publish-
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ABSTRACT 

~~~ 1 ~~~i~~ ~ t~~ ~~:~!~~~! d!~~~~b~tu j 1 ~~~ t:~~~d c:~~da 
mapped. A previous repor t of t he speci es f rom Alabama 
1s di scounted and recent coll ections f rom t he Great 
Smoky Mount ains Nationa 1 Park. Nor t h Caro 11na, es t ab I f sh 
the southernmos t known loca t ion. Ught mi croscope and 
SEM co~arative s tudi es on the type of C. decurrens 
States, the type of C. cinnabarinus , and addit1 onal ma­
ter i al s indicat e that a s 1ngle species is involved. 

Cr e pidotus ci nnaba rinus Pk. was origi nally described 
f r om mater i a l s sen t to Char l es Horton Peck b y L. N. J oh nson 
f r om Ann Arbor . Mi chig a n {Peck . 1895 ) . This distinct i ve 
bright ced s p eci es "''as next repor- t ed f r om Ohi o by S t o ve r 
(1 910 , 19 1 2 ). and ce- r eco ['ded f['om Ann Arbo r- b y Ka u ffma n 
(1918 } . Hur r i l l (191? ) r epor t ed it from Ohio, Mich igan a nd 
Al abama without c iting specimens or any s upporti ng pub li s h -
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ed records . s~ncc Lhcn. there have been published dl.scov­
en.es or accounts ot: the species (rom Illinois (McDougall, 
1922) , Iowa (Martin, 1928 : Gardner, 1947) and 1-1an1.toba 
(B1.sby et. al . • 1929; Bisby et al . • 1938) . 

I ma ture 
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1-\Pller & westerQaard (MI!Sller, 19 45) described the spe­
cies as new based on the !irst known Eu r opean col l ections, 
which were from Denmark. Coi nci dentally t hey named it 
Cr ep1dot us cinnabari nus MPller & Westerg. (t>~ller , 1945). 
MJSller (19 46) s ubseq uently r ealized that the fungus had 
been previous ly described by Peck and offered a correction . 
Pilat (1948) also examined a Nor th America n collecti on 
which is in the Br esadola herbarium now at Stockholm (S) . 
This collection is possibly f r om Cinci nnati, Ohio as Lloyd 
is involved as t he collect or o r dist r ibutor (~l ler. 19 46; 
Pilat, 19 48 ). If Lloyd d 1. d indeed collect i t , there is no 
mention i n any of his writi ngs (S t e ve nson , 1933). Hesler & 
Smith {1965) studied Peck's type ma t erial at Al bany (NYS) 
and isotype material deposited at Ann Arbo r U·1ICH). They 
r eported its distribution as Michiga n , Ohi o. Alabama. p["e­
sumably based on Murrill (1917 ). and Denma r k. A single col­
lection of ~ · cinnaba rinus has also been r e ported by Bul a kh 
(197 7) from t h e Uppe r Ussuri Ri ve [" a rea of extreme Eas t ern 
USSR , nea r its border with Chinese r-tanchuria, ± 150 miles 
from the Sea of Japan. we have no t seen the col lection on 
which this r ecord is based and therefo["e cannot confirm its 
identification. Howeve r . the implication of this r eport on 
t he ove r al l distribution of £ . cinnaba r inus is sionificant. 
si nce it has previously been r e por t ed only from Denmark on 
t he Eu r asia n continents. The taxon could , t hen, most cer­
tainly be expected t o occur in a djacent China. Apparently 
it has not been reported f r om China so far. accordi ng to 
Ta i (1979). 

Cr e pi dotus cinnabad nus was r epor ted to be the sole 
membe r of Crcpidotus sect. C innabarini Hesler & Smith unti l 
Sta t es (1972) described as ne "''· £ . ~States f r om 
Alber t a . This taxon was sai d to differ from£ . cinnaba r i n­
~ by i ts narrower. closer. decurre nt lamellae, and i t s 
mo r e coarsely orna men t ed s pores which lacked a reddish tint 
in mass . 

Although the spacing. s hape and disposition of the l am­
e llae have been used b y Hesler & Smith (1965) to he lp cha r­
ac t eri ze s pecies, as was no t ed by Stat es (1972 ) . it s houl d 
be added that they advi se ca ut ion reoa r ding the use of such 
characte r s because of developmental va ["iabi l ity (1 965 : 9 ). 
In the case of Cr e pi do tus cinnabarinus very limi t ed materi­
a l was observed by Hes l e r & Smith a nd States, resultino i n 
some doubt r ega rding the potential fo r lamella r variability. 
The fact t hat the s pore print from the type of ~ · ~ 
lacked r eddish ti nges is a l s o not definitive, since both 
McDouga ll (19 22 ) and Ma rtin ( 1928 ) have repor ted brown spore 
prints for £ . cinnabarinus. F~ na lly. the question of spor e 
o rnamentation has been o pe n to i nte rpretation . 

Peck (1895} i n his original descript1on of Cr epidotus 
c innaba rinus and r-turrill (1917) made no mentio n o f spore 
ornamentation at all. Kauffma n (1918) s ta ted that the 
spores were "smooth" and M¢ller (194 5 ) illustrated them as 
smooth . but later (1946} described them a s "slightly rouoh" 
( '"paulum asperae"). Singer (1947) found them to be "strong-
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ly punctate , with hete rogeneous ... ·all" . Pilat (1948) de­
scribed the ornamentation for thi s species as "a vec une mem­
brane tres finement verruqueuse" and provided an a ccurate 
illustration. In 1950 he also gave the ornamentation for 
~ - cinnabarinus as "subtil lime et indi s t i ncte punctatac" 
(p. 243) iJDd "mi nut issime punctatae" (p. 246). Finally , 
Hesler & Smith (19 65} r eported "punctate" spores for this 
species, due to "mi nute canals extending through the spore 
wall". 

Faced with these doubts and the opportunity of both au­
thors to e xamine fresh collections , a detailed study of 
sect . Cinnabarini was unde rtaken. 

Fig. 2. Crep1dotus cinnabar inus . Trichode rmium. Holotype f. 
~-

Compari sons of t he h olotypes for Crepidotus cinnabarin­
..!:U! and £ . decurrens as we ll as additional collections from 
UBC, MICH. NYS, DAOM, F. NY and TENN were made based on 
1 ight microscopy. Structures were also e xamined under the 
scanni ng e l ectron microscope (SEM.) . The SEl-l stubs were 
made from e ithe r a spor e print (0/\0M 170700), or f r om l am­
ellar fragments (holotypes of £ . c i nnabarinus and ~ · ikt­
~ .:and TENN 419 23 ). These materials were prepared 
for scanning electron microscopy by t horoughly drying and 
attaching them to S F.M s tubs by either doub l e-stick c e llo-
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pha ne tape a nd/or Elmer' s Glue, which "''as allowed to dry 
a nd ha r den overnight. The stubs were then coated with car­
bon followed by gold i n a Dento n DV-515 vacuum evapo r ator 
a t a high vacuum of 2-6 X l o-S torr. Observations were 
made un<ler an ETEC - Autosca n SEN at a vol t age of 20 KV, 
and photographed using Pol a r oid Type 665 pos itive/negati ve 
fi l m. Abbrev.iations of herbaria were taken f r om Holmgren & 
Keuken 11974 ) , and color names i n q uotes are from Ridgway 
(1912) . 

Based on t he above st udies we have f ound the wid th of 
the lamellae and the apparent attachment to the basa l plug 
to vary with age a nd f r om co llection to collection. The 
spacing of the lamellae was fo und to vary a r ound wh at is a 
mode r ate (' close· ) dista nce, not beino notably distant or 
c r owded a nd no obvious differences in spacing ...,•ere noted 
between t h e t. ""'O dr i ed ho l otypes and other collections . 

Al though the type of Crepidotus cinnabarin us is very 
limited und in poor condition , microscopically enouQh s pores 
were fou nd on a minute lamellar f ragment to show t hat the 
spo r e ornamentation is iden tical to that of the type of ~­
decurrens (Figs. 4, 5 D- 0) . 

ornament.ation of mature spores of crepidotus ci nnabar­
!.n.w!. consists o f hemispheric, elonga t ed o r slightly irreg­
ular, smooth ve rrucae , often and usual ly with Je rrucula e 
(see arrows) in be tween ( Figs . 4, 5 B- D, 6 ) . The elongate 
verrucae may be str aight or curved, and of t en appea r to be 
composed of two (rarely more ) ad j acent fused verrucae. The 
ornamentation i s less pronounced in t he supr a h i l ar r egion 
(Fi g . 5 B) . A simi l a r s ituatio n ""'as found by Pegler & 

Young (1 972 ) fo r £ . variabilis (Pers. e x Fr . ) Kummer. 

Crepidotus cinnabari nus has spore ornamentatio n which 
mos t closely approaches what Pegler & Yo ung (1972) ha ve il­
lustrated for .£. va ri abi lis. Canals of the type described 
by Hes l e r & Smi th (1965 : 11) for Crepidotus s po r es , and as 
seen in the genus Ganoderma as s hown by Perreau (1 973), 
were not seen by either Pegle r & Young (]972) or by us. 
Although much mo r e prono unced, the spore ornamentation on 
r-1elanoleuca vul gar is Pat. a s seen in SEM photog raphs 
(Perreau, 1976 ), is somewhat s i mila r to t ha t of £ . ~­
~-

Ano ther su rprising d i scovery .... ·as the identity of a col ­
l ec tion from Alabama deposited in t h e New York Botanical 
Garden's h e rbari um ( NY ), The collec tion was made in 1896 
at Auburn and was identified as Cr epidotus ci.nnaba r inus by 
c. F. Baker. It was purchased for the N.Y. Botanical Gar­
den in 1902 making it available for Murrill t o e xami ne be­
fore hi s report i n the North Ame r ica n Fl o ra ( 1917 ) and pre­
sumably i s the basis of his report of that species f r om 
Al abama. When r eexami ned. i t was fo und to be a poorly pre­
ser ved collection of~~ (Bull. ex Fr.) Kar­
sten . Why it was misde t ermined is a mystery . but r eports 
of .£. cinnabarinus from as fa r sou t h as Alabama shou l d be 
discounted until ver i fied by additiona l collections. 
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Finally. as can be seen in Fiour e 7. t he geographic 
distribution of Cr epidotus cinnaba r inus i n Nor th America is 
continuous between t he two type localities , clearly £allow­
i ng that for the eastern deciduous fo rest and extendi ng a­
long t he lower boreal forest whe r e mixed ~ fo r ests 
and 9rassland occur . Thus there is no reason to be li eve 
t hat the t•,...o type collections came f r om isolated geographic 
ranges . 



The followin9 is .3 description based on specimens ex­
amined: 
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Crepidotus ci nna bari nus Peck , Bull. Torr . Bot . Club 22(12): 
489 . 1895 . [ !) 

• Crepi dot us cinnabarinus Mf!Sl l er & Westergaard in t-1,6ller, 
Friesia 3(2) : 95 . 194 5 . 

~ Cr e p idotus ~ States. Dull. Torr. Bot . Club 99 
(5)' 250. 1972. (!) 

Figures 1-7 . 

Pil eus 2 . 2-18 mm \o'ide, conc hate to dimidia t e. convex 
becoming nea rly plane, opaque, when fresh "Scar let Red" to 
"Spectrum Red", dr:ying t o± "Dragon's Bl ood Red " or paler, 
tomentose , fib r illose t o ma tted pubescent , dry; margin most­
ly even with i nc urved edges when youn9; context whitish ex­
cept near the pellis: odor and t aste not dis ti nctive . Lam­
ellae adna tc to decurre nt by minute teeth, becomi ng broad 
on large r basidiomes . mode r a t e ly s paced, pal lid-brown t o 
honey colored on the faces when sporul ating , becoming uni­
formly "Cinnamon Buff" to "Clay Color " to "Sayal Brown" or 
pale r when d ried , ±. "Scarlet Red" on the edges whe n ~resh 
and fimbriate-frinQed: lamellulae in 1-2 tier.s. Stipe pluq­
like or lacking, up t o ±. 2 X 1 rrrn. laterally attached, pu­
bescent. concolorous with the pileus, or paler. 

Pileipellis an interwo ven layer o f fi l amentous hyphae 
4.5-6.5 '-'" diam . • with smooth. thin wa lls, simple septa and 
r eddish contents . 9iving r i se to a loose tr ichodermi um ; 
trlchoderm hyphae up to±. 240 (300) ~m long , 3 . 2-7.2(8 . 0) 
~m diam .• straight. twisted, bent or contorted. simple . 
smooth. t h in- walled , simple-septate with us ua lly 1-3 septa , 
mostly cylindric but ape x sometimes cylindric-clavate: con­
tents pale o r ange or pale orange- brown in KOH, especially 
so apically. Pileus trama somewha t duplex; hyphae l oose ly 
interwove n on t h e upper po rtion, compactly interwove n and 
with de nser cytop lasmi c contents belo-.,., t h in-walled, smooth, 
simpl e-septa te. of t e n sliQhtly inflated, 4-11 ~m diam. 
Lamellar trama hyphae simi l ar to t h e lower p1.leus trama 
hyphae , paralle l to somewhat i nte ntoven , t h in-walled, smooth, 
s imple-septate and often distinct l y inflated. 5 - 25 pm d iam. ; 
subhymenial hyphae l ess inf l a t ed, inte rwoven . Pleuro­
cystidia none. Cheilocystidia abundant. formi n g a distinct 
fringed s terile edge, 35-62 X (6)9-11.5 pm, f usoid to fi la­
mentous with a fusoid to ven tricose base, sometimes with a 
long pedicel. rarely :t bra nc hed. often slightly undulating 
above, thin--..·alled, smooth, apex r o unded to s ubac ute; con­
tents r eddish. Basidia (17. 6 )20-23 X (6 .1) 6. 4-7. 2 (8) ~m. 
clavate. t hin - wa lled, mos tly 4-spored. l acki ng basa l clamp , 
±.hyaline in KOH. Basidiospores 6 .4-8 .8 (9 . 6) X 4.5-5.8(6.4) 
pm, obscu rely obovoid to b road l y e llipsoid. i nequi l ateral 
in profile, usually tapering mo r e towa rds the small a piculus 
than t owa r ds t he distal e nd, t hin-walled, ap peari ng punctate 



to flnely rugose under the hght rru.croscope (see prev~ous 
for SEN st.udtes), pale umber ~n mass as ±. "Tawny O!~ve'' or 
slight.ly darker . 

Distnbut.1.on: Canada: Alberta, .t-lani toba. Uni ed States: 
Ill~nois, tow a, N~chJ.gan, ,...~innesota, New York, North Caro­
hna, Ohl.o, WJ.sconsin. (Fig. 7) Denmark . USSR . 

Substraees and HabJ.tats : scatteced on exposed or moss cov­
ered bark or decorticated fairly firm wood of (1) Populus 
spp . , (2) Fagus sp., (3) Tilia americana L. and (4) Ulmus 
americana L. and unidentl(J.ed hardwoods in the eastern dc­
~orest or parkland-like praine-bor-eal forest areas . 

Fig. 4 . Crepidotus cinnabarinus. A-D SEr1 view of basidiospores. 
For ar row see text. Holotype f. cinnabarinus . 
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~!6~: ~7o7~o~pi ~~~~s r;~~aU~}jus . SEN view of basi diospo res. A-B. 
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Fig. 7. Crepidotus cinnabarinus. A. Distr ibution in /orth Ame ri ca . 
B. Southernroos t co ll ection site in the Gr ea t Smoky llountafns Nationa l 
Park. • =ver ified with borrowed col lections . o • not verif ied with 
collec tions or collections nonex istent. 



Considerinq the confusion and inaccurate r-eports in the 
past regardin<;; s pore ornamentation. and how useful SEM stud­
ies we r e for helping to s olve the present problem, we feel 
that a detailed SEN surve y of N. Ameri ca n Crepido t us spor es 
is warranted . such a study would help provide the bas is for 
a IT'Ore natural i nfrageneric classification. 

Speci mens Exami ned 

~: ca lmar, Aug. 10 , 1968, J . States & 0 . Chomyn 777 
(type of f. decurrens, ASC): Edmonton. Sept. 2, 1970. S. A. 
Red head 1 38 (UBC): 20 mi . £ . of Edmonton, Sept. 4, 1970, s. 
A. Red head 159 (UBC. DAOH 161155); Elk Island Natl . Pack near 
Edmonton. Aug. 6. 1971, o n (1). J. A. Traquair ( DAOH 174973); 
Sandy Lake, 50 mi. NW of Edmonton , Aug . 8, 1976, on (l), H. 
M. E . Schalkwyk 1 65 (DAOM 160985); same l o c., J uly 29. 1977, 
H. M. E. Schalkwyk 553 (DAOM 1 70700); Buf falo Lake, Sept . 1 7 . 
1978, R. M. Danielson 2844 (OAOM 176623). 

Hanitoba : Winn i peg , July 19, 19 27 , G. R . Bisby & I . L . Con­
ners (DAOM F-6955); same loc . • July 22. 1927, G. R. Bi sby & 
Newton (OAOP.: 155259): same loc •. Sept. 20, 1927 , W. L. Gordon 
et al. (OAO!>\ 189430}: same l oc . , Sept. 29. 1927 , G. R. Bisby 
et al. (OAOM 152568}: same loc .. July 5. 1 935. B . Petur son 
(OAOM 15661 0 ): Rid ing Mt. Nat l. Park, Jackfish Cr. at Lake 
Audy , Aug . 22. 1979, on (1), J , E . & S . A. Redhead 2984 (DAOM 
1 74971) . 

.1.2!!2 : Hi lford, Aug . 4, 1933. G. h' . Nartin (NY): s a me loc •• 
Aug. 7, 1933, L . W. Hiller- (NY). 

Michigan: Ann Arbor- , !>lay 26, 1894, on (2) , L . N. Johnson 
1627 (NY): same loc . , Sept. 24, 1894, L. N. J ohnson (type 
of £ . c i nnabarinus, NYS, isotyp e NI CH ); same loc., Nov. 12 , 
1910, C. H. Kauffman (MICHl: same l oc., June 28, 1929. A. H. 
Smith (NI CH) . 

~: Rice Co., Nerstr-and Woods State Parle June 23. 
1968, on (3}, M. G. weaver 1544 (to!ICH}. 

New XQ.ds_: Gl"eene co .. edge of Ca tskill ( "Kaate l"ski ll " ) , 
mouth of Hillyer- Ravine, Aug . 19, 1966, o n (4), S . J . Smith 
40510 & E. Blackman (NYS ); Otsego Co., gor ge N. of Cheny 
Val l e y, July 17 , 1967, S. J. Smi th 4165.6 & W. V. Gli del" (NYS ) : 
same l oc .. Ju l y 31. 1969, on (3), s . J. Smi th 44405, w. v. 
Glidel" & D. J. Moore (NYS). 

!!2..r..t..h Cal"oli na: Gr ea t Smoky Mts. Natl. Park, Haywood co . , 
Big Cr. Al"ea, Baxtet' Cr. Trai l. Aug. 6. 1978, B. s . Luthet' 
759 (TENN 41 923 ): same 1oc. , Sept. 24, 1978, B. s. Luther 
812 (TENN <1 924). 



Wisconsi n : Bl ue 1-:ounds, Oc t . 19, 1901. R. A. & A. M. Har­
per 176 ( ~I'S); same loc •• Aug . 8, 1903, o n (3), E . T . & s . 
A. Harper (r 1316 27 1) . 
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NOTES ON ARGENTINIAN LABOULBENIALES, WITH THE 
OESCRIPTION OF A NEW GENUS, BENJAMINELLA 

ISABE LLE I. TAVARES 

Depar tmen t of Botany , University of California 
Berkeley , California 94720 

SUMMARY 

Rickia platensis, R. pumila, R. perpusilla , and 
R. melanophthalmae cons t i tute t he genus Den jaminel l a 
gen . nov . 7 cha r ac t e rized by t he bi ser i ate or triser i a t e 
r ecep t ac l e (cons i s ting of s hort cells) , which l'l ears 
sessi l e o r subscssile phial i des and lacks appendages 
oppos it e or be l ow the perit hecium (Benjaminella 
mel anophthalmae [Tha:<t.] comb . nov . {ho l o t ype ] , D. 
perpusilla (Speg. ] comb. nov . , D. pumila [Speg . ] 
comb, nov . , B. platensis [ Speg . ] comb. nov . ) . 
Ectei nomyces perpusillus is being t r ansfer red t o 
Aporomyces (Aporomyces pcr pusill us [ Speg. ) comb, nov . ) 
because of its pr omi nen t. pe r s i s t e nt, t ermina l tric ho­
gyne base (which r ises above the ap i cal ou ter wa l l 
cell s of t he pe rithecium a nd t h rough whic h the asco­
spo r e& a r e d i schar ged) a nd the poorl y deve l oped basal 
cell s of i t s pe r i t hecium. Ecteinomyccs pusillimus is 
being trans f e r red t o Siemas zkoa (Siemaszkoa pusillima 
{ Speg.] comb . nov . ) because i ts appendage is s i mple 
and t he oute r wall of i t s per i thecium consis t s of 3 
ver t ical rows of 3 cells each and 1 r ow of 4 cells ; 
the cell walls of the pe r i t hecial basal cells a r c 
i ndis tinc t at maturi ty . 

Pa r t l y because o f the l a r ge quantit y of Argen tinian 
fungi that had been accumul a t ed by Ca rlos Spegazzin i , 
Roland Tha xte r tra velled t o South Amer i ca i n 1905- 6 dur i ng 
hi s sabba t i cal year. Wh ile i n Argent ina a nd Chile he 
collec t ed la r ge number s of f ungi , including Laboulbenial es. 
Hi s in t e r es t i n t hese insect parasi t es , i n tu rn, insp i red 
Spegazz ini t o s tudy this orde r. Pub lications by both me n 



432 

on the Ar gentinia n taxa appea r ed in 1912 . Thaxter had 
collected in a number of the localities in which Spegazzini 
obtained the majority of his specimens--these a reas were 
all near Buenos Aires and La Pla t a. I n his l ater publica­
tion (1917) Spegazzini added other taxa which he had col­
lec t ed from t his region, as well as a few t hat had been 
ob t ained from Neuquen Province in the fores ted area around 
Lake Nahuel- huap{ a nd some (mos t ly Laboulbenia speci es) 
from other parts of the cou ntry . Even though the area 
that was intens i vely s urveyed was small, the number of 
families of hosts (belonging mos tly to the Col eoptera, but 
a lso to the Acarina , Blattar ia , Dermap tera, Diptera, Hemi­
p t era {Corixidae and Veliidae ] , a nd Hymenoptera [Formicoi­
dea]) was qui t e l arge , However, there is a need for addi­
t ional collec tions of some o f these families for clarifi­
ca t ion of the identity of the fungus parasites-- fo r exam­
ple , Catopidae a nd Pselaphidae , Othe r families of Coleop­
tera that s hould be examined a r e Le iodidae a nd Uisteridae, 
as \..'ell as the f i ve families in t he Cucujoi dea (Coryl ophi­
dae, Cryp t ophagidae, La t hr idiidae , Phalacridae , and Rhizo­
phagidae) on which species o f Benjaminella have been found. 

BENJAMIN ELLA GEN . NOV . 

Although Thaxter described nine new genera in 191 2 , 
he placed one new species in the genu s Rickia (R. melano­
phthalmae ) even though ther.e was no i ndication of the 
d istinctive appendages subtended by thick, constr i cted, 
black sep t a that are charac t e ristic of that genus (in 
TI1ax t er ' s ma terial, all of t he prima r y appendages appear 
to have broken off) , In October, 1915 , Spegazzi ni ob t ained 
from the same pl ace- - t h e Escuel a Regiona l de San ta Catalina, 
near Llavallol (a few miles sout h of Buenos A.ires and now 
a suburb}-- three additional taxa which were quite s i milar 
in appearance , but which occu rred on di fferent fami l ies of 
beet les , a lthough they pr obably occupied s imilar habitat s . 
Spegazzini described these speci es as Rickia (1917), even 
though the r e were no const ric t ed black sep t a on t he well­
developed thalli. In the las t volume of his monogr aph, 
Thaxter (1931 ) pointed out t ha t these fo ur c l ose l y related 
species o f Rickia s hould be r emoved from the genus . 1 now 
take the oppor tunity of placing these spec ies in a new 
genus named fo r Or. Richa rd K. Benj amin, who has devo ted 
many yea r s to the stud y of t he l.abou lbe niales and who one 
might say has fo llowe d fai thfully in Thaxter 1 s foo t s t eps , 
both in his in t e ns ive collecting a nd in his artistic abili­
ties. 
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Benjaminella gen. nov . Paries perithecii exter ior ex 
quattuo r serie bus cellularum horizontalibus altitudine in­
aequis cons t ans ; receptaculum multicellu l arc 1 biseria t um 
vel t riser ia t um; a ntheridia s unt phialides i n margine ex­
terio r receptaculi par tim inc lusae; sep t a constricts nlg r a 
nulla . 

Receptacle mult icellular 1 composed of short , mor e or 
less cubical, rhomboida l, or rounded cell s ar r anged in two 
or th r ee ve rtical r ows , which may extend some dis tance 
above the base of the perithecium . Simp l e prima r y appen­
dage t e r mina t es primary ax i s ; there may be some s hort late­
ral appendages on the primar y axis above the per ithecium. 
Anther idia are sessile o r s ubsessile phialides with s light­
ly pr ot r uding necks ; they may be borne either above t he 
perithecium on t he anterior side of the uppe r recept ac l e 
(facing t he perithecium) o r on the posteri or side of the 
lowe r receptacle opposi t e the pe rithecium. There a r e no 
appendages bear ing cons tric t ed black sept a like those oc­
curring in Rickia . Oute r wall of pe rithecium consis t s of 
4 vertical rows of 4 ce lls each , t he 3 upper cells Oeing 
much shorte r than t he l ower cell in each row , 

Hol ot ype: Benjaminella melanophth almae (Thax t. ) comb. 
nov . Basionym: Rickia melanophthalmae Thaxter, 1912, p , 
161, on e lytra o f Melanophthalma sp . (Lathridiidae). Es­
cuel a Regional de Sant a Catalina, south of Buenos Aires, 
Argentina , Apr il, 1906 (Thaxter no . 1980). 

Ben jaminell a differs f r om Homaromyces and Amphimyces 
by it s bi- or triseria tc receptacle a nd from Rhipidiomyces 
by the shape o f its r eceptacle cells (in llomaromyces a nd 
Amphimyces t he r eceptacle is mult!seriate and bears appen­
dages ; the fan- s haped recep t ac l e of Rhipidiomyces i s com­
posed of na rrow, vertically elongate cells ) . Sessile o r 
subsessile ph i a lides a r e borne along the receptac le mar gin 
in a ll of these genera (possibly excepting Amphimtjces) . 
Asaphomyces and De r mapteromyces d i f fe r in t he gr eate r 
height of the pe rithecium with res pec t to i t s wid th; as in 
Ben jaminella and Amphimyces , the lowest cell in each ver­
tica l row of outer perithcc i a l wal l cells i s much taller 
than any of the t hree uppe r ce lls . In Asaphomyces only 
one cell i s visible above ce ll VI at t he base of t he ma t­
ure pe rithecium . 
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Plate I. Figs . a- c. Apor omyces perpusillus (slide 242) . 
X 720 . a . Pair of young perithecia- bea ring thalli borne 
on antenna . b . Thallus wit h young perithecium; narrow up­
per part of prima r y a ppendage extends f r om broader, lower 
part. c . Na t ure t ha llus; nar r ow termination of pr imar y 
appendage has br oken off; narrow extension (arrow) apparen­
t ly is not attached t o appendage; i nner wall cells visible 
at the upper limits of outer wall cells ( line) j ust below 
persistent t r ichogyne base (tr) ; as cos por es occupy base of 
perithec ium, obscuring remnants of perithecial basal cells. 
Figs . d- e . Siemaszkoa pusillima . X 760. d. Natur e thal­
l us showing pr o truding apical cell of perithecium (arrow); 
s t alk cell of perithecium (VI) is at left; lines a t right 
ind i ca t e extent of primary appendage, which has broken off . 
e . Mature thallus with cel l VI at righ t (v-llne) and cell 
III (upper receptacle cell) a t l eft ; primary appendage has 
b r oken off ; elongate spor es are visible inside perithecium . 
Fig . f. Benjaminella melanophthalmae (slide 2976); a rrow 
poin t s t o neck of s ubs essile phialide; upper 3 tier s of 
outer wall cells c l ear ly visible. Figs . g-h . Benjaminella 
platensis (type s lide). X 720 . g. Mature thallus with 2 
perithecia; sho rt appendages are present j ust above young 
per i thecium; apex of primar y appendage visible at righ t . 
h . Lec t otype ; 2- 3 cells, which a r e probably phialides, are 
pr esen t (v-line); arrow poin t s to unicellular incipient 
pe rithecium; cell VII (secondary stalk cell) is in the nor­
mal ou t er position; appendage extending upward is probably 
p r imary appendage . Figs . i-j . Benjaminella perpusilla . 
i. Submature thal lus; phial ide i s pr esent j us t above peri­
thecium; 2 phi a lides (an) are on lower r eceptacle. X 720. 
j. Nature thallus with 2 peri t hecia; lines indicate septa 
in outer walls; trichogyne s tump visibl e a t right (tr) . 
X 760 . Figs . k-1. Benjaminella pumi la . k. Thallus with 
2 f ully developed perithecia . X 560 . 1. Titallus with 1 
young perithecium above the submature prima r y perithecium ; 
2 phialides a re above perithecia; cell s m (one of perithe­
cial basal cells) and I (basal cell of thallus) a re indi­
cat ed (line at upper righ t points to apex of appendage) . 
X 760 . 
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The four species of Benjaminalla and their character­
istics a r e as follows : 

Benjaminclla melanophthalmae . Specimens examined: FH 2975-
6; Benjamin collect ion: on Cryptophagus (Cryptophagidae), 
Sublette Co. , Wyoming (11 mi. SE of Bondurant on Routes 
187-189 at 7300 feet in aspen litter, C. C. Hoff , 7 Aug . 
1959 [R . K. Benjamin 24671) , which belongs t o this taxon, 
although the p rimary axis bends sharply outward like that 
of B. pexpusilla . The ovoid perithecium is similar to that 
of B. platensis (pl. I, fig . f); cell m is laterally adnate 
t o the receptacle (like those of B. platensis and B. pwnila , 
the receptacle is triseriate across the base when suffici­
en tly mature), which extends only a short distance above 
the basal cell s of the perithecium before it narrows ab­
ruptly . In the Wyoming specimens, the narrow upper portion 
of the p r ima r y axis bend s sharply outward just above the 
base of the perithecium; i n the t ype collection the primar y 
axes are broken off at this point ( there is no evidence of 
t heir t u rning outward) . This species differs from B . plat­
e nsis by the presence of anthe r idia on the lower receptacle 
in normal thalli at maturity and by the absence of an elon­
gate , biseriate upper recept acle bearing phialides and a 
secondary perithecium (the Wyoming specimens bear a phia­
lide just above the perithecium). Thaxter' s measurements 
(1912) were: peri thecium 35- 43 ~m tall , 23 um wide; recep­
tacle 40 urn tall, 27- 31 urn wide ; tota.l height 75-85 ~m (the 
Wyoming collection i ncludes smaller mature thalli ca. 50- 65 
urn tall). 

Benjaminclla perpusilla (Speg .) comb . nov. Basionym: Ric­
k .ia perpusilla Spegazzini, 1917, p . 666, on ely t ra of Phal ­
acrus sp . ? (Pha l acridae). Escuela Regional de Santa Cata­
lina and La Pl ata , winter, 1915 . Specimens examined: LPS 
38700 (lnst. Bot . Speg., La Plata ; October, 1915, San ta 
Catalina) (slide 367- 1915) . Perithecium obpyriform, as in 
B . pumila , but neck may be less distinct; cell m tends to 
be free laterally from the receptacle, which narrows just 
above the base of t he pcrithecium, although a secondary 
pet'ithecium may develop (presumabl y because the pt'imary 
perithecium has aborted) (pl. I, fig . j) ; on thalli bearing 
only a primat'y perithecium, subsessile phialides at'e pres­
ent on yo ung thalli along the posterior margin of the lower 
recep tacle (pl. 1, f i g . 1) and sessile phialides may occur 
above the pet'ithecium. Spegazzini ' s measurements were: 
pe rithecium 30- 35 urn tall, 13- 14 urn wide ; heigh t to apex of 
per ithecium 60- 70 um; thallus width 10-11 urn ; t otal height 
75-90 um. 
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Benjaminella platcnsis (Speg.) comb . nov . Basionym: Rickia 
platensis Spegazzini, 1917, p . 667 . On elyt r a of E:ucops 
vicinus Grouvelle (Rhizophagidae, subfamily Monotominae, 
which is sometimes put in the Cucuj ida e) , Escuela Regional 
de Santa Catalina , 3 October , 1915. Specimens examined: 
LPS 38701-2 . The ovoid perithecium is very broad at the 
base and tapers evenly to che narrow apex; the perithecial 
basal cell m is laterally adna t e t o the receptacle; the 
br oad , biseriate primary axis extends half the height of 
t he primary (lower ) perithecium before it nar r ows--it ter­
minates in a uniseriate primary appendage, which usually 
breaks off ; phialides are formed on the cells above the se­
condary perithecium, which arises just above t he firs t (pl. 
I , fig. h) or which may be separated from the primary peri­
thecium by a tier of cell s (pl. 1, fig , g). Under unusual 
circumstances matu r e thalli may bear phialides on the pos­
terior margin of the lower r eceptacle--for example , in the 
thallus shown in pl . II, fig . e , in which the primary peri­
thecium abor t ed and a mature secondary per ithecium is pre­
sent . The thallus of D. platensis is large i n size--Spega­
zzini 1 s measurement s were: perithecium 40- 50 um tall, 22-
25 urn wide; height to apex of pe rithecium 70-80 urn; thallus 
width 32- 35 urn; total height 70-100 urn. 

Benjaminella pum.ila (Speg.) comb. nov. Basionym: Rickia 
pumila Spegazzini, 1917, p . 668 , on e l ytra of Sacium sp. ? 
(Corylophidae) . Escuela Regional de Santa Ca talina, Octo­
ber, 1915. Specimens examined: LPS 36699 (no. 370-1915). 
Similar in appearance to D . platensis but much smaller (pl. 
1 , figs . k,l); perithecium obpyrifor m, having a distinct 
neck ; cell m may not be laterally adna t e in younge r thalli 
(compare pl. II, fig. d with pl. I , fig. 1). Spegazzini ' s 
measurement s were: perithecium 22-25 urn tall, 13-15 urn 
wide; height to perithecial apex 48-52 urn; thallus width 
2Q-22 urn; total height 75-85 urn . 

A s ingle ascogenic ce ll is present in the perithecium 
in Benjaminella; the inner wall ce lls apparent ly arise from 
the basal cells of the perithecium . Observations on a 
young thallus of D. pumila showed that at f irst the thallus 
is uniseriate. The receptacle cells divide by horizontal 
divisions, their septa becoming constricted . Superposed 
upon a series of several inflated cells are some short, on­
inflated ce lls that probably are primary appendage cells , 
although the lowest cubical ce l l might represent cell III. 
Later, vertical divisions occu r i n t he recep t ac l e cells . In 
a young specimen of B . melanophthalmae from Wyoming, a 
shor t, broad cell lay between the spore septum and the up-
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per receptacle cell producing the phialide; the slender 
primary appendage was two- celled . From t he appearance of 
the ce lls at the posterior margin in all of the species , it 
seems probable tha t sper matia migh t some t imes be formed in 
young thalli oppos ite the perithecium and evidence of t he ir 
presence be obliterated later . In some thalli (fo r exam­
ple , that shown i n pl. l , fig . h) it is possible t hat pos­
terior phialides have been forme d early in development; af­
ter spermatium discharge ceased , the phialide pr ot oplast 
may have extended outwa rd, obli terating t he neck . The phi­
slide protoplast subsequentl y cou l d divide oblique l y , the 
upper , outer cell again having the capabi lity of fu ncti­
oni ng as a phialide . The extent to which this pr oposed 
sequence mi ght be initiated and con tinued pr obab l y would 
depend on the species a nd on the circumstances of develop­
ment. It is possibl e that pos t erior phialides are limited 
on ly t o those taxa in which t he upper r eceptacle narrows 
quickly ; however , it i s essent i al that young stages of al l 
t axa be studied in o rde r t o determine the ma nner of devel­
opment . If t halli having only posterior phialides are 
self- fert ile , one would expect a long trichogync t o extend 
across the r eceptacle . Sho rt tr ichogynes extend to the up­
per, ante r ior phialides ln the 1-.'yoming thalli of B. melano­
phthalmae; possibly t he posterior phial ides func tion in 
c r oss- fer t ilization. 

It would be desirab l e to find out if additional host 
gr oups are parasitized by Benjaminclla to the north along 
the Par a n.1 River in Argen tina . Beetles and possibly a l so 
mites freq uent i ng leaf mold or decaying branches may harbor 
this genus , Cross- inoculation experiments s hou ld be made 

Pla t e II. Figs . a - c . Siemaszkoa pusillima . a . Thal lus 
having perithecium i n ! - tiered stage ; inner walls not de­
tected ; cells VII and III par tially lie under the large 
cell VI . b. Nature thallus, s howing protruding apical 
ce ll of perithecium. c . Hature thallus; branch f r om l ow­
ermos t cell of prima r y append age has broken off (possibl y a 
phial ide was borne in t h i s position when the pc rithecium 
was immature) . d. Benjami.nella pumila . Phialidcs (an) and 
young per ithecium of thallus shown i n pl. 1, fig . 1. e . 
Benjaminella platensis (type s l ide); thallus i n which pri­
mary pcr i t hecium has aborted and secondary perit hecium is 
f ully deve l oped; two phtalides are on pos t erior side of 
lower receptacle . 
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t o de t ermine whether the taxa will g row on hosts in differ­
ent families and what, if any , effec t t he identity of the 
host has on t he mo rphology of the f ungus species. In part­
icular, the question migh t be asked whether B. platensis , 
when germinated on Melanophthalma , might gr ow less ex t en­
s ive l y than i t does on Europs and retain pos terior phiali­
des, which may be a juvenile characteris t ic . 

SIEMASZKOA AND APOROMYCES 

One of the hab i tats that was investigated by Spegaz­
zini was t he nes t s of t he leaf- cu tting , f ungus - growing ant 
Acromyrmex lundi (Cuertn-H~neville), which i s one of the 
most important ants in sou the rn Sou th America f r om an econ­
omic s tandpoint, according to Weber (1972) . The following 
speci es wer e desc r ibed by Spegazz ini i n 1917 from bee tles 
fo und i n these nes t s : Pselaphidomyces pselapti (a new gen­
us) on Pselaptus tuberculifer Raffray ( Pselaphidae) , La 
Pla t a ; St igma t omyces urop1Jilus on Hete r othops formice t orum 
Bernhaue r {S t aphylin idae , Staphylininae) , Escuela Regional 
de San t a Catal i na , Florencio Va r ela (southeas t of Buenos 
Aires), a nd La Plata ; Corethromyces scydmaenicola on an un­
i denti f ied scydmaenid , La Pla t a ( t he latter two taxa will 
be deal t with in a s ubsequent publicat i on); Ec t einomyces 
perpusill us on Rhopalopherus gestroi Ber nhauer (as Rhopalo­
phorus) ( St aphylinidae , Oxyt e linae), Florencio Varela , La 
Pla t a , and Escuela Regional de Sant a Ca t a l ina ; a nd Ecteino­
myces pusillimus on a n un ident ified p t iliid , Escuela Regio­
na l de San t a Catalina and La Plata ( it is possibl e t hat 
t his host was Limulodcs elonga t us Bruch [ Physis 7: 227-231 . 
1924 ). whic h was descr ibe-d f rom a nest of this a nt) . 

The latter t \oo'O speci es were undoubtedly placed in Ec t ­
einomyces because of the uniseriate receptacle cons i s ting 
of at leas t 3 ce lls bel ow the perithecium. Thaxter had not 
yet described t he gene ra Plla ulomyces , Meionomyccs , Euphori ­
omyces , and Carpophoromyces, all of wh i ch , like Siemaszkoa 
(Tavat"es and Najewski , 1976) , have perithecia with basal 
cells that remain thin- wa lled (and thus a r e i nd i stinc t a t 
ma t urity) a nd with only 3 cells in 3 vertical r ows of outer 
wa l l ce lls a nd 4 in t h e fou rth row . Neither had he desc­
ribe d Aporomyces, which a l so has poorl y defined perithec i a l 
bas al ce l ls, as we ll as a protruding , per s istent, apical 
trichogyne base and a primary appendage tha t a ppear s to 
eme r ge from t he s i de of the ma ture perithecium (pl. I, 
fi gs . b , c) ( t hese genera wer e desc r ibed by Thaxter in 1931) . 

Aporomyces pecpusillus (Speg . ) comb. nov . (basionym: 
Ectei nomyces perpusillus Spegazzini, 1917, p. 543) was r e­
por t ed t o occur on t he apical a nnulation s of the an t ennae 
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of Rhopalophorus gest r oi ; t he cor r ect genus name is Rhopa­
lopherus (see Bl ackwelder, 1944- 57 ), The original mi sspel­
l i ng l ed t o Thax t e r ' s e rro r in lis ting t he hos t as a member 
of t he Cer ambycidae ; h~ a l so e r red in l ist ing the hos t gen­
us as Rhopalocera when he ap pa r ent ly meant Rhopalophor a 
(see not e , Benjamin, 1971) . Specimens examined: LPS 38635-
6 ( t ype collection, pr e sumably f r om La Plata ; slide 210 , 
1915 [type ); 242 , J une , 1915) . Spegazzini ' s measur ements : 
total height , 60- 65 urn; perithecium 45- 48 urn X 17- 18 urn; 
r eceptacl e 18- 20 urn hi gh, 10- 1 2 urn wide ; appendage 25 urn X 
5 urn . The pe r ithecia a r e somewh a t smaller t han those of 
Aporomyces szaboi B~nhegyi (1944)(50- 58 X 29- 34 "m) , bu t 
t hey a r e c l ose t o t he s i ze of t hose of the th r ee speci es 
descr i bed by Thax t e r in 1931, al t hough t hose of A. tri ni ­
tacis Thax t , are wider. Al l of t he s peci es excep t A. per­
pusillus are probably dioecious , a minut e male being paired 
with t he female. By contrast, many peri thecium- bearing 
t halli grew i n pa.i r s i n Spegazzin i ' s mater ial (pl. I , fig . 
a ) . No anthe r i d ia wer e obser ved ; Spegazzini (1917) i ndi­
cat ed a l ong , nar r ow structure on the primar y axis cell 
j ust above t he base of the per itheci um tha t pi·esumably was 
consider ed t o be either an an t heridium or an an ther idial 
neck. However, I di d not obser ve such a st r uc t ure o n t he 
t halli examined (no t e t he posi t ion of t he narrow "out­
gr owt h" i n pl . I , f i g . c ( a rrow)). It shoul d be determined 
whether inter calar y cel ls of t he pr i mary axis above t he 
perithecium func tion as phialides for a b r ief period o r 
whe the r a na rrow phialide t e r minates the primary appendage . 
Tile r e appear t o be 3 outer wa ll ce l ls in each vertical row 
and 2 t ier s of inner wall cells e nc l osed wi thin t he neck 
j ust below t he pe r sistent tr ichogyne base t e r mina t ing t he 
peri t hecium (pl. I, fig . c) ; possibly t he i nner wall cells 
a rise from t he lowest t i er of oute r wa l l ce lls. Ther e i s 
one ascogenic cell. 

Siemaszkoa pusillima (Speg.) comb . nov . (basionym: 
Ecteinomyces pusillimus Spegazzini , 1917 , p . 545) was re­
por t e d t o occu r on the e l y t ra of a n unidentified t r ichop­
t e rid (P t il i idae). Speci me ns examined: LPS 38973 (presum­
ab l y t ype collection and f r om La Plata [slide 319- 1915]) . 
Spegazzini ' s measuremen t s : per ithecium 35 om t all, 12- 13 urn 
wide , recep t ac l e 30 urn t a ll , 5- 7 urn wi de , appendage 40-45 
urn tall , 2-3 urn wide . This taxon i s simi lar t o S . ptcnidii 
(Scheloske) I. Tava r es & Hajewski, but it is smaller (in 
e rror , per ithecial length i n S . ptenidii was given as 120 
um r a t he r than 59 urn by Tavares and Majewski in 1976) . In 
bo t h species t he 4- cel l ed oute r wa ll cell r ow (pl. I I , f i g . 
b) is on t he an terior (ou te r ) side of the peri thecium . 
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Siemaszkoa p t cnidii occur s on Ptenidium (Ptiliidae) i n Eur­
ope (Tavares and Hajewski, 1976). The seconda r y s t a lk cell 
of the peri thecium (cell VII) is i n t he normal anter i or 
position in S . pusillima (pl. II, fig . a ). Spegazzini 
(1917) reported tha t a ntherid i a are fo rmed on t he anterior 
side of the append age cells; possibly a phialide was pro­
duced by the first appendage cell in the thallus shown in 
pl . II, fig . c . The r e is one ascogenic cell in s . p usil­
lima . The appendage , which bends ou tward (pl. II , fig . c) , 
is usually b r oken off (pl. I, figs . d, e ) (the appendage in 
s . ptenidii is erec t ) . 
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PHOMA CYANEA SP. NOV. FROM ~'IJEAT DEBRIS 

W.J. JOOSTE and M.C. PAFENOORF 

Deparotment of Botany., Potchefstrooom University, 
Po tchefst1'00m, 2S20, South Af>>ica. 

An unus ual Phoma species which produces a r ather 
exceptional blue colou r in the agar was i solated from 
"''heat field debris. This was found to be a stable cha• 
racteristic afte r several s ubcultures and unique among 
Phoma. species. 

Phoma cyanea sp . nov . 

Co lonise in .:~garo far inae avenaceae modera t ae 
crescentcs, ad 25°C septum diebus 60 mm attingentes. 
Mycelium elcv.:~tum gossypinum floccosum, gr i seum ad 
cyaneum at ro- cyanescens , co l onise revers us atro- cyaneus . 

llyphae l aeves ad verruculosae, septatae, ramosae, 
clarac , hyalinae vel dilutae cyaneac ad at r o-cyaneac , 
saepe incrus tatae cris tall is cyane i s , flexuosac , 2 ,5-
7 ,5 \.lm diam. Hyphae ves t ustio r es crassae saepe sep t is 
constrictae. 

Pycnidia superficial i a , 100-300 \J m diam, laevia, 
globosa ad s ubgl obosa s ubinde el lipsoidalia , cyanea ad 
atro - cyanea , colla brevi, ostiole colloratum uno co lla 
pr aeditum , paries pycnidialis 12,5-1 9,0 tJm crassi , ex 
1-2 s tratis ce l lu !arum parenchymatarum formats. Cellu• 
lae conidiogenae (phialides) hyalinae, globosae ad sub• 
g l obosae vel irregulares, 3, 75-6,25 x 5,0-7,5 IJm , collo 
I ,0-2 , 0 x I , 0 \Jm. Conidia hyalina, continua , laevia, 
albida in toto, rectae vel moderate c urvaca, oblongs 
etlipsoidalia , fusiformia vel subinde clavata, 5,0-
10,0 x 1, 8-4 ,0 "m. 
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Ch l amydos po r ae ubi inmatur ae gl obosae ad subglobosae , 
a tro- cyaneae, nume r o ce llularum va riab.i lis , cel lulae in• 
dividuac 10-0-2 1,0 x IO, Q- 12,5 pm, pa rict i s c r assi uscu• 
lae . 

Hab ita t : In foe no tr i tici , He i lb r on, Africa aus tra l is . 

Ho l o t ypus : Cultura s i cca t a PREM numero 45736. 

The co l onies g r ow mode rately fas t on oa t meal agar, 
r eaching a d i ame t e r of 60 am in 7 days a t 25°C. The 
mycel ium i s raised, co ttony, flo ccose, gr ey t o cyan 
blue (I), becoming dark cyan blue. 

The pycnidia a r e s upe r f icial, 100-300 ).lm in diame• 
te r, smooth, g l obose to s ubgl obose or occasionally 
e llipso idal, cyan blue t o ve ry da r k cyan blue, usua l ly 
with a singl e os tiol c in a s ho rt neck with a co l laret t e 
(Fi g . I ). The pycnidial wall is 12 , 5-1 0 , 0 ).lm t hick and 
cons i sts of 1-2 layers of parenchym:~tous ce ll s . The 
con i diogenou s ce lls ( Fi g . 2 ) a r e hya lin e , amphygnous , 
g lobose t o s ubglobose o r irregularly shaped phia lides , 
3,75-6,25 x 5,0-7,5 lim with a neck of 1,0-2 ,0 x 1, 0 lJ m. 
The conidia (Fig.J) a r e hyil line and whitish in mass , 
continuous , smoo th s tra i gh t or mode r a t e l y curved , ob• 
l ong ellipsoida l or obovo id, occas ion:~ ll y cl:~vate 1 5,0-
10,0 x 11 8-4,0 pm with a length :width r a tio of 2 ,7:1. 

The hy phile a r e sept a t e 1 branched , flexuous 1 bright 1 

hyilline o r light t o dark cya n blue, 2 , 5- 7,5 li m in dia• 
me t e r, occas iona lly encrus t ed in cyan b lue c ris t a l s 
(Fig.4) or smoo th t o ve rruc u l ose (Fig . S). Olde r hyphae 
are of t e n cons tric t ed <Jt the sep t a. 

The ch l amydos pores :~re da r k cyan blue, with ind ivi• 
dual cells g l obose to s ubglobose , inter ca l a r y o r termi• 
na t with somewhat thick wa ll s encrus t ed i n blue c r ys• 
tal s (Fig.6). ln o lder cultur es d ic tyochl amydos pores are 
common, they a r e interca l a r y o r t ermin a l on b r anched hy• 
phae (Fig. 7); the number of cells a r e va ri :~ble and the 
individual ce ll s are 10 ,0- 2 1,0 x 10,0-12 , 5 lJ m. 
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Fi gures 1-6. Phoma cyanea. Fig. I. Sect i on through 
pycnidium show ing 1- 2 cell wal l l .1yers and sho rt neck 
(X720) . Fig . 2 . Single g l obose phial ide (X3600) . 
Fi g . ) . Conidia (XI400). Fig.4. Encrusted hypha 
(X I 400) . Fi g .6. Ch l amydos po re (14 00 ). 



Fi gure 7 . Phoma cyanea . Inte rcalary and terminal 
diccyocl amydospo r es (X770). 

44 7 

The speci fic epithe t of this f ungus i s de r ived f r om 
the cyan bl ue col o ur of the hyphae, pycnidia and chl a• 
mydospor es. This co l ouring is a l so the main diagnos tic 
feat ure . Howeve r , the globose pycnidi :~ with the sho r t 
neck and co lla r e tte as well a s t he dist inctive arrangeme n t 
of the dictyoch l amydospo r e s, are va luable diagnostic cha• 
racters. 

Living cul tures of the fungus have been depos ited 
at t he Cen traa l Bureau voor Schimmelcultures, Baarn, The 
Ne the rl ands , no. CBS 388 . 80 and in the Po t chefstr oom 
Unive r s ity Culture Col l ection no. 1307. The holo t ype i s 
deposi t ed as a dried cultur e in the Myco l ogical Herba• 
rium (P REM) of the Plant Protection Res ear ch Institu t e, 
Private Bag , Xl 34, Pr etoria , 000 1. 
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ABSTRACT 

Recently, we examined several demat iaceous, sclerotic 
fungi whi c h displayed remarkab le similarity in their 
appearance on the host and in culture , yet differed 
considerably i n their conidium ontogeny . A new genus. 
Phaeotheca, is described for an isolate whi ch produces 
sporangium- I ike IT'Other ce lls con t aining one t o sever a I 
endocon i d i a . Sarc I nomyces l t ndner 1 s redescr i bed for two 
iso lates which form blast tc cont dh from rrul t ice llular 
sclerotic bodies. Fungi which develop only bulbil-liKe 
masses of sclerot ic cells by conversion o f short strands 
of hyphae are included in the new genus Phaeosclera. 

INTROOUCT ION 

While examining a canker of Cronart fum 
coleos(XJrfoldes on lodgepo l e pine. Pinus contorta, one of 
us ( A. T. I noticed numerous sma l l colonies of a 
dema t i aceous f ungus among the aeciospores and nearby on 
the bark of the tree . From the canker . we isola t ed a 
b l ack , slow-growing, sclerotic fungus whi ch later produced 
sporangium- I ike ~TC~ther cells with one to a few 
endoconidia. Si nce we observed no gametangia or evidence 
of sexua 1 reproduction , we describe this fungus as a new 
form-genus of the Hyphomycetes, Phaeotheca. 

Subsequently , we found another dematiaceous. 
sclerotic fungus on rust galls caused by Endocronart lum. 

•· Former 1 y Nat iona 1 Research Counc 11 of Canada Vis 1 t i ng 
Fellow . Present address: The To t tori Myco logica 1 
Institu t e, Kokoge-Hirohata 211, Tottod, Japan 689 - 11. 
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On the hos t and i n c u l ture . th is new isolate appeared 
remarkab l y similar to Phaeotheca, but it produced filiform 
blastic conidia from rrulticellular sc lerotk bodies . I t is 
identified as 5arclnomyces Lindner . 

These fung i were cQ~TPared with two o ther isol ates 
from the c u i lure co l l ection of the Norther n Fores t 
Research Centre, Edmon t on , whi c h a I so appeared simi lar in 
cu l t ure . However, they produced only bulbil-l i k e masses of 
sc l erotic ce ll s by convers ion of short hypha! s trands . 
They are described in the new genus Phaeosc lera. 

MATERIAL AND METHODS 

Specimens and c u ltures: Type spechnens are deposit ed in 
the UAMH . Subcultures from the type s tra i ns have also been 
sent t o the Ameri c an Type Cu i ture Collect ion, the 
Conmonwea lth Myco logical I nstitute and the Centraa lbureau 
voor Sch i nmel cultures . Dupl icates o f dried co l onies 
p r epared from the t ype cultures are deposi ted in the 
National Mycological Herbar ium, Ottawa . Canada and the 
CMJ. 

Microscopy : Cr i t ica l - po int drying was used to prepare rrost 
o f t he specimens for scanning e l ec tron microscopy . 
However , 5arclnomyces crustaceus wa s air -dried after 
fi xation with osmium vapour t o prevent con id i a from 
detach ing . De ta i led procedures for f ixa tion and 
dehydration o f materia l s were the same as those described 
previous l y (Tsuneda and Hi ra t suka , 1979 1. 

TA XONOMIC PART 

I. Phaeotheca Si gler , Tsuneda et Carmichae l gen. nov . 

D1agnosi s 

Fungi llf1)erfect1, Hyphomyce t es . 
Hyphae demat iae , i nfrequentes vel absunt . Colon he 
restric tae. n igrae , ITl.llticellularil.R sclerot i f o rmiun 
cel larum gregati m, COfllX>sltae. Ce l lae d ivi dun t penitus 
f orte ; f o rmandae unum, duo ve l numer osa endoconidia . 
Endoconi d ia demat ia . reniformia vel triangu l aria. 
Reproductio sexualis ignota . 
Typus : Phaeotheca flssurella Sig l er. Tsuneda et 
Carmichae l . 

Phaeotheca fi s surella Sigler, Tsuneda et Carmichae l sp. 
nov . 

Fig . 1. Phaeotheca f lssur el la. a -c . Co l onies cOfT'pOsed o f 
masses of sc l er o ti c ce ll s , among aeciospores o f Cronart l um 
and hyphae o f another fungus. a , x200 , b -e. x500. d . 
Endoconid ia released by degeneration of rrother cell wall. 
x1500. e - f . Hyphae p roduc ed on bl ocks of Pinus con t orta . 
e. x30. f. x400 . 
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Hyphae et endoconld i a. e t ce tera In modo gener is. 
Endoconidia fusc a . 4-5.5 x 8-9.5 }Jm . Co loniae in agaro ad 
18C restrictae. n igrae . rTJJcosae e t rugosae vel siccae 
specie e t cerebr i formes . l ncrementum abest ad 25C. Typus: 
UAMH 4285. In c ancro ex Cronart lo coleospor lolde In Pfno 
contorta, Banf f , Alber ta , 1979. 

Descr i p tion 

On the host , Phaeotheca f lssurella produced black . 
punc tiform co lonies scattered on the b ark o f the canker 
and among the aeclospores. An individual co l ony, observed 
by scanninQ e l ectron mi c r oscopy, appeared as a 

~~~!~ f !:~~ 1 !~ ~~~ f~:,.~~~ ~!t~ iYF ~ ~~-i! i , w~~ih ~=~~~ at 
d ivided i nto c lusters o f 2 or more ( Fig . 1b·cl. Few hyphae 
were seen emerging from the sclerotic c lus t e r s . The hyphae 
adjacen t to the c lus ter s i n Ft g . t a be long to another 
fungus , possibly Hor ftr.)(Jema dematloldes ( UAMH 4298 ) , whi ch 
was a 1 so i so 1 a ted from the canker . Ugh t microscopic 
examination reveal ed ma sses of sclerotic cells and short 
hypha! st rands (F ig. 2a ). 

When P. flssur ella was grown o n small bl ocks o f Pinus 
contorta a t 18C i n a mois t charrber. hyphae developed more 
abundant ly than on the host (fi g . le · f ) . As t he colony 
ma lured. the ce II wa 11 o f the mother ce lls degenerated and 
si ngle·cel led con i d ia were r eleased !Fig . l d ). 

In cu l ture , growth was optimal at 18C on potato 
dex trose agar IPOA, Oi f co), bu t there was good growth on 
phy t one yeast ex trac t agar ( PYE. BBL) , Pab l um cereal agar 
and oatmeal agar ( see Si gler and Carmichae l, 1976) . 
Colonies wer e notable f or thei r black color and l ooked 
r emarkabl y simi lar on al l media . When grown on agar 
layered with a ce l lophane merrbrane ( Sigler and Carmichae 1, 
1976 ), co l onies wer e f la t or only slightly e l evated . and 
very rrucoi d (Fi g . 2c ). If the plate were he l d and t ilted , 
the co l ony spread across the merrbrane . The colony cen ter 
became dr ier and more wrinkled after 2·3 weeks on POA 
(F ig. 2b ), but the margi n remai ned rrucoid. On POA without 
ce llophane , co l onies spread ve r y 1 i t t le and wer e wrink led 
or cer ebriform, drier and more elevated ( Fig. 2d ). 

Phaeotheca fissurella is psychrophiltc: g row ing well 
at 18C. slowly at 7C, but no t at 25C. It Is s l ightly 
ce llulo l y ti c but no t kerat inolyt tc. 

Fig. 2. Phaeotheca flssuf'ella . a . Scler o t ic ce lls and 
hyphae on hos t . x600 SF. b ·c. Co lonies on ce llophane on 
PO A after 2 ( c l and 5 (b ) weeks , x0.7. d . Co lony on POA 
wi th no cellophane after 3 week s. x0.7. e . Endoconid ia. 
slightly fla ttened on one si de . X600. f - g . Sing le 
endoconi d i um deve loping wi thin mother cell. f , x600. g . 
x950 . h · l . Two or more endocon id t a wi t hin mother ce ll s. 
some showing r ermant s o f mothe r cel l wal l fa rrows). h . 
x600 , 1- 1. x 1600 . 
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In agar culture . r eproducti on occurs by d ivision of 
the mother cell i nto ! · several endooonidia ( Fig . 2e- l l . 
The deve loping endoconidium ( ia ) can be observed wi thin the 
mother ce ll ( Fig . 2f. j ) and release is by rupture of the 
mother cell wa l l. Remnan t s of th is wall can be seen around 
the conidia ( Fi g. 2g · i ,k· 1) . Endocon i dia are dark brown, 
f requentl y flattened on one side. and measure 4 -5.5 x 
8 · 9 . 5 l.fll , The nl..ll"ber o f endoconidia per cell i s random. 
some times 1, frequently 3. bu t on POA we found enlarged. 
sometimes hypha - li ke mother ce lls whi ch divided to form 
numerous endoconidia (F ig . 3a-d ). 

At terrpt s t o stain the nuclei of P. fissure II a gave 
equivocal results . After the fungus was f ixed and 
hydo 1 yzed using Kendr ick and Chang' s ( 1971 I procedure. i t 
was b leached in 1. 5% sodi um hypochlor i te to deco lorize the 
melan ized walls . It t this concentration , the b l each 
deco l o r ized the cell wal ls of the larger hypha-like mother 
ce lls. but not the mother cel l wa l l con ta i ning a sing l e 
endoconi dium. Nuclei o f P. f lssurella were not visi ble 
when the f ungus was stained with a buffered Wright ' s 
st a i n , " Cameo Ouik. " yet nuclei o f Petrlellidlum boydll 
s tained by the same p r ocedure . Nucl e i were weak l y s tained 
by the Feulgen reaction us ing a col d Schiff reagent . There 
appeared t o be one nucleus per deve loping endoconi dium 
within the larger mother ce lls. 

Hyphae f ormed most e x tensive 1 y when Phaeotheca 
flssurella was grown on the blocks of Pinus contorta or in 
sli de c u l ture . but s t i ll remained scant. No budding was 
seen . 

Ho lotype : UAMH -4285. the type specimen. is on a c anker o f 
Pinus con t orta caused by Cronartlum coleosporio ldes 
co li . Saska t chewan c r ossi ng , Banff, Alberta, Sept . 
1979, by V. Petty, as CFB 20955. A culture and dried 
colonies pr epared from the type specimen are 
p reserved in UAMH as 4245 . 

Discussion 

Al though Phaeotheca sometimes f orms lll.JCOid, 
yeast - like colonies. the genus is better placed with the 
Hyphomycetes ra lher than with the Blastomycetes s i nee 
budd i ng has no t been observed . Endosporulat ion i s an 
unusual method of conl dh.m ontogeny in the Hyphomyce te s. 
Spor angh..-n - like endosporulati on has previously been 
reported in Protorheca and Coccidioides . 

Fig . 3 . a - d . Phaeotheca flssurella . e-i. Sarclnomyces 
c rustaceus. a- d . Colony on POA d isplaying larger 
hypha-l ike mother cells con ta i n i ng numerous endoconidia . 
a , x600 SF , b . x75 . c . x350. d . x 1600 . e . Lindner ' s line 
drawings of Sarcinomyces crus taceus. f - i . Bulbi Is on 
d i fferent subst rates . f and h from Lindner ' s type 
specirren, f . x600. h , x 1600. g. UAMH 4286 on 
Endocronart lum harkness II, x600. i. 4286 on PDA . x 1600. 
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Although o r igi nally described as a fungus, Prot otheca 
ts now general ly cons ide r ed to be an ach lorophy ll ous alga 

~~~~~~,.~~ ;7s~~~~e,~;~P~t~t~tf~~~: !~~a~~al 
mother ce l ls containing endospores which are re l eased by 

~~~~~~:t~bn t~~ ~~~~~ ~=! \J~;~~!~~t~rane-bound 
starch granules in the cytopl asm and s torage granul es 
occasionally bound by a si ng le l amella which i nd ica t e a 
close relat i onsh i p to the color-less a l gae (Nadakavukaren 
and McCracken, 1973; Kaplan , 1978 ). Tr ue chloroplas t s have 
not been seen . 

Proto~~,. [~~~~df !~~~~=r~~s ~ ~~~Y: "~~ : Y 1 ~i!~r I bed as a 
~~!!~:r~e 1~y~~~~~~~7 ~~1~s~~~~. 1 }~~~A: 
f orms on l y hyphae and budding ce ll s. 

I n their descript i on of Flssurlcella . Pore, d ' Ama t o 
and Aje llo ( 1977 I noted that t he ce 11 s became divi ded 
I nternally by cross~walls to form cl us t ers o f various 
si zes, but that there was no release o f endospores even 
after mechanica l d i sruption, and they f ound no etTPt Y 
mother cells. Since they obser ved some budd i ng and their 
isol ates were hyaline , they refer red Flssurlcella to t he 
B l astomycetes . 

Cocc idio ides lmm lt is is a pathogen whi ch reproduces 
in tissue by forming spherules which divide interna ll y to 
form endoconidia. Sun and Huppert ( 19761, in their 
cyto logi ca l investigati on of spherule deve l opment , were 
unabl e to de termine whe ther karyogamy preceded nuclear 
d i vision in the deve l oping spheru l e . Although 
endospor u l at i ng spherules of C. lnm ltls can be induced In 
vitro i n an appropriat e med i um (Sun and Huppert , 1976). C. 
lmml t ls usual l y grows as a mold and produces alternate 
ar t hroconidh t ypi c al o f Ma lbranchea ( see Si gler and 
Carmi chae I , 1976 ) . 

Mat er ia l e xamined: UAMH 4260 , Sar clnoSpof'Of) ink ln, case of 
tinea cruri s in Portuguese fema le caused by Trichophyton 
ronsurans . 1967, ATCC 18020: UAMH 426 1. F lssurlcella 
ff1amen t a, TYPE. human skin . Cleveland. Oh io , by D. G. 
Ahearn , ATCC 22432 . 

2. Sa r ci nomyces c rust ac eus Lindner 1898 , Mikroskop ische 
Betr iebskontrolle i n den gahrungsgewerben mit 
ei ner Ein fuhrung i n die He fenreinkul t ur . 
lnfec t ionslehre und Hefenkunde. pp . 228~229, Ed . 
2 , Pau l Pary , Berlin . 

=Conlotheclum crustaceum ( Li ndner I Neger 1917 

Hi s t ori ca l Background 

l indner described two species in Sarc lnomyces . 
dema t iaceous 5. c rustaceus and hya 1 i ne S . albus . Al t hough 



neither was designated as type species . Clements and Shear 
( 1931, p . 392 } 1 is ted S. crustaceus. Because no type 
mater ia l remains, the identity of S. albus is uncertain 
I de Hoog and Hermanides-Ni jhof, 19771. 

In 1917 , Neger described several fungi occurring on 
fir trees which he called sooty fungi . One kind which 
occurred frequently, he identified as Lindner ' s 
Sarclnomyces crustaceus. His descr t pt ton and t llustr· at tons 
agree very well with Lindner's. He proposed a new 
cCWTbinat ion for S. crustaceus in Conlorheclum even though 
he noted the difficulty in tdent ifying species of 
Conlotheclum from pub I ished descriptions . 

The form-genus Con lothec Jum 1 s cons i de red by Hughes 
11 958 1 to be a nomen dublum since no type material cou ld 
be found for the type species, C. strum . Most o f the 
1 t chenicolous species of Conlotheclum have been disposed 
in other genera (Hawksworth. 19751 . 

More recently, Herma.nldes·Nijhof 119771 examined the 
type specimen of Sarclnomyces crustaceus and placed 
Exophlala werneckll into synonymy with it, even though she 
was unable to determine the e xact nature of conidiogenesis 
in Sarclnt::NTTyces. This d isposition was not accepted by 
McGinnis 11979 ) or by Carmichael et al. ( 1980). 

Lindner, in his origina l description . clearly 
described and illustrated ( see Fig . 3e ) the development of 
Sarc I nomyces: 

~ Aus der isolierten Spore (Fi g . cl tritt nach dem 
Platzen der ausseren Haut ein hefezellahnliches 
Gebi Ide hervor, in dem jedoch bald Querwande 
erscheinen . Die Tel lungen finden bel dem Wachstllll so 
regelmassig stat t, dass der neue ZellenkC!nl>lex o ft 
genau Wurfelform anninmt (Fi g . k ). Die Zellen sind 
glashell und gleicht das ganze Gebi Ide durchaus einer 
Sarcina ma xi ma . Waren ganze Zellreihen ausgekeimt , 
dann entstehen Gebi Ide wie in a und b .~ 
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However. in our examination of a slide prepared from 
the type of S. crustaceus. we found only thick·wa lied 
dematiaceous cells which were usually d ivided transverse ly 
and longitudinally to form units of 4 or more ( Fig. 3f, h ) . 
We found neither endoconidia nor any evidence of budding . 
Also we found no annellated butts as described by 
Hermanldes-NI jhof ( 1977). 

A I though the type specimen of S. crustaceus, which is 
an air dried culture grown on wood, shows only sclerot ic 
ce 11 s, one of our 1 so I a tes, from a ga I I of Endocronart lum 
harkness!/ , does show both the sclerotic and blastic 
states il l ustrated by Lindner ( see Fig. 3e ) and Neger . 
This isolate is descr i bed beiON . 
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Oescript ion 

On the host, Sarclnomyces crustaceus appeared as 
small , black. disc rete colonies scattered among the 
aeciospores and on the outside bark o f the ga 11. 
Macroscopically, the colonies greatly reserrbled those of 
Phaeotheca flssurella. Material from these co l onies. when 
examined microscopically . was COf'll>OSed o f ITl.Jlticell u lar 
aggregations ! Fig . 3g ) , occas i onal 2-celled fragments and 
scant hyphae . 

In culture. S. crustaceus formed cl us t ers of brown 
sclerotic cel l s or bu lb i I s whi ch o ft en became warty in age 
( fig. 3i, 4b ). They measured from 25-70 urn i nitially, and 
i n older cu i lures d isassociated reluc tantly . From these 
multicellular packets, blastic conidia were expr essed 

~~ ~ ~!;~nior;~~1~7~~;:~ :: ~~ef~~~~d~~ ~~~~es~~gly from 
successive con idiogenes is from the same l ocus . No 
detachment scar or butt could be seen on the sclerotic 
cells. \t.1hen first produced. the conidia are small, 
hyaline , single-celled , filiform and measure 1.5- 2 x 
4.5-7 JJt11 (mostly 2 x 5 ~m )( Fig. 4c,e ) . After detachmen t , 
the conidia en l arged l to 3-5 x 7-8 )Jm ) , became pale brown, 
and divided transversely, then longitudina ll y and 
con t inued to divide t o form the mul t ice llular bulbi Is 
( Fig . 4c ). Occasionally, enlargemen t and sept at ion 
occurred whil e the conidium remained attached ( fig. 4f ) . 
Only rarely, we observed the filiform conidia emerging 
from non - septate dematiaceou s cells. Occasionally, cracks 
o r splits occurred in the ce l l wall of the warty bulbils , 
but no endoconidia were re l eased. A simila r peeling of the 
ou t er layer has been observed i n the m.Jlticel l ular 
sclerotic bodies o f Wangfella dermatftfdls ( Szaniszlo et 
al., 19761 and by us in isolates o f Phaeococcomyces 
n lgr leans ( unpub 1 1 shed data, UAMH 4084,4297) . 

The product ion o f blastic conidia from the sclerotic 
cells was inf luenced by the condi t ions o f grOINth. They 
were abundant in lfl.Jcoid r egions o f colonies on POA (Fi g . 
4a I and c erea 1 agar. yet occurred les s frequently i n dr y 
co lon ies. We found none in material taken from the ga ll of 
Endocronartlum harkness I I ( Fig. 3g ) . 1 t appears that 
growth of Sarclnomyces occurs either in a dr y or a mucoid 
s tat e: in the dry sta t e bulbi I f ormation predominates, 
whereas in the slimy state blastic conidia are abundant . 

Fig. 4 . a-h . Sarclnomyces crustaceus . i. Wangie11a 
dermatltfdis. a. Colony on PDA. Centra l region corrposed of 
cl usters of sclerotic ce ll s o r bulbils , outer mucoid 
margin con taining blastic conidia, x200 . b . Blastic 
conid i a borne singly from different l oci on smooth or 
warty bulbi Is . x800. c. Stages i n deve l opment from blastic 
coni d i a to bulbils, x550. d . Sl imy coating on bul b i l s, 
x700. e-f. Single and two-cel l ed conidia emerging from 
bulbils . x1600 . g-h. Co l onies on POA l g ) and cerea l ( h ) . 
x0.7. i. Budding and sc l erot i c cel l s of UAMH 4278 . xl600. 
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On the host , we see the former. and this may explain the 
lack of blast ic conidia in the type specimen of 
Sarclnomyces (wh ich was gra.vn on wood ) . 

Small capsules were observed when material from 
rrucoid colonies was viewed by negat ive s ta i n . Thi s slimy 
covering can a I so be seen by scann ing e l ec t ron microscopy 
( fig. 4d ). 

Colonies resent> led those of Phaeorheca and a I so grew 
best at 18C. On cerea 1 agar with ce llophane, co lonies 
! Fig. 4h ) were black, initially flat with radial folds. 
m.JCOid and glisten i ng , later dr ier and elevated i n the 
cen tre, and rrucoid at the margin. After 6 weeks , they 
measured 33 I11TI . On PDA and PYE. co l onies adhered poorly t o 
the cellophane and were dry and crurrbly . Colonies lFig . 
4g) on POA wi thout ce llophane after 42 days were b l ack, 
glistening wi th sl i me, cerebriform and elevated , and 
measured 22 rrrn . Str eaked co lonies on PDA had a metallic 
sheen . Growth on PYE wa s poor. There was goOd growth at 
7C , but very scant growth at 25C . 

Sarclnomyces crustaceus grew abundant l y at the 
surface of Brewer ' s thiog l ycol l ate broth (Difco), and the 
growth consisted p redominantly of sclerotic cel l s wi th f ew 
blasti c conidia. I n contras t. Phaeotheca flssurella and 
Phaeosclera dematloldes showed onl y scant growth . 

The description above is based on UAMH 4286 . l ate in 
the study . we f ound another iso l ate. UAMH 1553. which had 
been r eceived as Sl rodesmlum sp. and l ater f i led as 
Conlosporlum sp. Th is strain , when regrown on cer ea l agar 
and PDA a l so formed the dist i nctive b l astic coni dia f r om 
scleroti c cells. However . t h i s isolate differed from UAMH 
4286 in growing more rapidly at 25 C. and in forming 
extremely wet co lonies whi c h . when inc ubated ups i de down 
in pe tr i dishes . dripped on t o the lid o f the pe tr i dish. 
Mounts from the material on t he l id revea l ed abundant 
blastic con i dia. I n young cultures. hyphae emerged from 
c lusters of the bulbil-like masses. but these hyphae soon 
bec ame converted to bu l b i I s . This strain may represen t a 
d i fferent species o f Sarclnomyces, but unt i 1 more iso la t es 
have been found, i t is d i fficul t to determi ne the range of 
variati on for the spec ies . 

Discussion 

sarclnomyces is treated here as a form-genus o f the 
Hyphomycetes , a l ong with the o ther so -ca l led black yeasts 
(de Hoog and Hermanides - Ni jhof, 1977 I. However, the 
divid i ng line between the B l astomycetes and the 
Hyphomyc etes is not c l ear l y def ined ( see Carmichael et 
a l. . 1980: p . 61. 

Sc lerotic ce ll s have previously been reported in a 
strain i dent i fied as Wangle/ Ia dermatftldls I UAMH 4278 
.:Duke 3378. see Jotisankasa. Nie l sen and Conant, 1970 ). 



When Jotisankasa el al. ( 1970 ) ex amined the dry , granular 
colonies of th is strain, they found only large cells 
divided transversely and l ongitudinally. They did not see 
budding . When we grew this strain on POA and cereal agar. 
we f ound both budding and sc leroti c cells (Fig. 4i ). A 
yeast cell developed mu l tiple broad-based buds . or the 
budding was bipolar and resu lted in short chains of 
budding cells . In ol d cultures. sclerotic cells 
predominated. No true hyphae were seen. This isolate 
differs from other strains of W. dermatltldls wh ich 
require acidic concH t ions to form the sclerotic bodies 
( Szantszlo et al .. 1976 ) . It d iffers from Sarclnomyces in 
forming multiple broad-based buds and chains of budding 
ce II s. Phaeococcomyces de Hoog a I so forms broad based buds 
and cha ins of budding cel ls. but is not Known to produce 
sclerotic cells. Therefore , the status o f this isola t e 
remains undeci ded. 

Materia l exam~ned o f Sarclnomyces crustaceus: slide ex 
TYPE. dried cu l ture on wood wi th dextrose nutrient fluid, 
isola ted from air by Lindner , Mus . Bo t . Berlin, slide 
prepared by M.R. McGinnis. NCMH 769; UAMH 1553, from air, 
received from C.l. Kramer. Univ . Kansas , 1963: UAMH 4286. 
on gall of Endocronart ium harknessll on Pinus contorta. 
Jasper, Alberta . co l i. Oc t. 1978, by A. Tsuneda, isol. l. 
Sigler, May 1980 . 
I solates of Phaeococcomyces: P. catenatus, UAMH 2901, air 
con t aminant, Edmon ton, by A. Padhye, 1968: P. nlgrlcans, 
UAMH 4084, type , paint o f s t o rage tank , U.S.A.: UAMH 4123, 
contaminant , Edmon ton. by l. Sigler. 1978: UAMH 4297, gall 
of Endocronart fum harkness II on Pinus contorta, Jasper. 
Alber ta , by l . Sigler , 1980. 

3. Phaeosc lera Stoler . Tsuneda et Carmi chae l gen. nov. 

Diagnosis 

Fungi lrrper f ect i, Hyphomyce tes . 
Hyphae dema t i ae . septa t ae. mutabiles . Bulbillae evolvunt 
ex hyphis post ITlJltip l ices sep t ationes . Ve tustae bulbillae 
separant d i ff ict 11 ter. Colon he atrae . bulb11 l arum 
corrposi tae . 
Typus: Phaeosclera dematloldes Sigler , Tsuneda et 
Carmichae I 

Phaeosc lera dema t to ides Sigler. Tsuneda et Carmichael sp . 
nov. 

Hyphae et bulb i ll ae in modo generis . Bulbi llae fuscae vel 
furcae, 10-50 .,.m ve l grandiores, in mucosa matri ce. 
Co l oniae atrae, res tri ctae. altae. cerebriformes , nitldae 
propter ITlJCum. Typus: UAMH 4265, in medulla v iva in Plno 
contorta, Strachan , Alberta 1957. 



Description 

On blocks of Pinus contorta after 3 weeks, colonies 
consis t o f bulbi I · like masses with a slimy coa ting (Fi g . 
5a.e l . Few hyphae are produced ( Fi g. Sbl. 

Co loni es on all media appear similar . On agar without 
cellophane at 25C ( Fig. Sc· d l. they are dull black. s1<:::1N 
grow i ng ( after 35 days approximately 17·22 mn in 
diameter} . matted, cerebrifor m, dry (on PYE and POA} or 
enveloped in slime and glistening I on cerea I } . The 
colonies are elevated and after 4·5 weeks may touch the 
l id of the petri dish. The marg i n digs into the agar and 
after several weeks . deep cracks appear in the agar be l ow 
the colony. Because the colonies are tough and mat ted. or 
enveloped in slime { on cerea l ) , they are d i ff icult to 
t ease apart for microscopic prepara t ions and when dried 
{for method, see Sigler and Carmichael , 1976 ) , become 
e x treme l y hard. Colonies at 18C are similar but grow 
s l igh tly slower. There is scant growth at 7C. Grow th on 
cellophane is rrore rest ricted and colonies adhere poorly . 

The hyphae are demat iaceous and septate, bu t rapidly 
convert to thick · walled bulbil · like masses. The conversion 

~~Y~! ~~ ~~n:!e~~~; ~ !~~~~i ~~d ~ n~~~a ( ;~~ ~r~~ ·~~ 
Even tually the entire hypha is converted to a bu l bil·like 
mass of sclerotic cel ls . Older cultures are corrposed of 
dark brown, smoo t h bulbi l · like masses of variable size 
I from 10 JJff1 to as large as 50 J.Jm or !TOre) which separa t e 
from each other reluctantly even when teased apart ( Fi g . 
Sg l . They are sometimes covered in a slimy coa t ing ( Fi g . 
Sel . Occasional ly, a splitting or shedding of the wa ll of 
a bulbi 1 could be seen . No o ther conidia were produced on 
any medium or at different ten-peratures. 

Mur i form . dema t i aceous fungi i so 1 a ted from wood or 
trees have often been ca lled Fumat;}O sp . Indeed. the two 
strains described above are probably the same species as 
an iso late identi fied by Wang { 1965, p . 52) as Fumago sp. 
Unfortunately. her culture is no longer available 
(personal corrrrunication l . 

Holotype : UAMH 4265. pith of Pinus contorta, St rachan. 
Alberta. by R. J . Bourchier, May 1957, from A. Tsuneda 
as C-428. 

Fig . 5 . a-g. Phaeosclera dematloldes. l a-b .e. UAMH 4251: 
c -d.f -g. UAMH 4265 ) . h - i. Sorectospora gramlnls. a-b. 

;~ : ~~~~~c 0~e~{~u;n~~~~~;:. s~!~o~u~~i ~;~~ k~·~5C~~o~~es 
on cerea l ( c ) and PYE (d ) after 5 and 6 weeks , x0 . 7. e. 
Slimy coa ting on bulbil · like masses, x600. f · g. 
Development of bulbi Is by conversion of hypha! cells, x600 
BF. h·i. Hyphae. dictyoconidia (arrOoorl ) and globose, 
lfUlticellular structures. x600 SF. 
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Other strain examined : UAMH 4251, pith of Pinus contorta. 
Kananaski s Forest . Albert a . by R . ..J . Bourchier. May 1957, 
from A. Tsuneda as C· 430. 

GENERAL DISCUSSION 

Both Phaeotheca f lssurella and Sarclnomyces 
crustaceus grow on the hos t as d iscrete black colonies 
COITpOSed of masses of sclerot ic cells and occasional 
hyphae ( Figs. 2a,3gl. They are identified by their un i que 

~~~~~="}o~" t~~a~~u:~~~=ie~0 o~,..~~!c~~~ d~~}~}d:~~ 
but when grown on blocks of wood, they also formed 
bulbi 1-like masses ( Fig. Sa l wHh scant hyphae. 

Oematiaceous, sclerot ic, somewhat nondescript fungi 
have frequently been observed on or Isolated from wood and 
tr-ees. In one of the early reports on cu lture of soo t y 
molds. Neger I 1917 ) found that 5arclnomyces crustaceus 
occurred frequently on fir trees. By growing 5. crustaceus 
in culture , Neger was able to observe the distinc tive 
blastic coni dia produced from the sclerotic cells. In 
transferring S. crustaceus to Conlotheclum, he noted that 
published descr i ptions of Conlothec lum contained no 
mention of these special " sprout " conidia . He concluded 
that these fungi could on ly be i dentified with certain ty 
from pure cui ture . 

late in the study , we examined a slide from the 
presumed type of Conlotheclum epiderm/dis on Betula l e x 
Herb . Corda Prague. 155448. DAOM 40978 ) wh ich a l so showed 
dematiaceous sclerotic cells. There were also a few , broad 
thick - wa lied hyphae which appeared to be a d l fferent 
fungus . We concur with Neger that cu 1 lures are necessary 
t o es lab 1 ish even the generic Identi ty of masses of 
sclerotic ce lls on wood . Therefore, C. epfdermfdfs Corda 
( 1837, leones Fungorllll I :2 and Tab . I. f i g . 2t) may be 
considered a nomen dublum . 

Hughes ( 1976 ) defined sooty molds as a group of 
saprophytic fungi wh ich form dark colored co l onies on a 
variety of l iv ing plants. Sooty molds can grow as hyphae, 
as hypha! plates or as c lusters of isodiametric cells. One 
conmon type of soo t y mold is a th i n, con fluent black layer 
predominately on the upper surface of leaves or bark of 
broad-leafed trees . Traditionally, this type of growth has 
been ca l led Fumago vagans. Microscopically . It consis t s of 
dematiaceous . muriform ce lls and Cladosporium conidia 
( Friend , 1965a. b ). One of the problems in i dentifying 
sooty molds Is that several species frequently gr""" 
together and are no t readily d is tingu ishable from each 
o ther on the host ( Hughes. 1966 ) . Indeed, when Friend 
{ 1965a.b l cultured scrapings o f the black gr"""th found on 
lime trees I n England, he found that the pr i ncipa l 
COI'T'POflent s were Aureobasldum pul lulans, Cladosporium 
herbarum and occasionally Alternaria. Since F. vagans was 
CCJO'POSed mostly of two elements, Friend l 1965bl rejec ted 



465 

it as a nomen confusum. When we examined black material on 
the upper side of branc hes from l oca I Pop.Jius tr&Tl.Jloldes , 
we also observed brown , th ick- walled masses of cells and a 

~i ~~~~; :~C~t~~ba~~h1~AMA" 43~~ t~~ · 43:ay~ew A. 

The mixture of A. (Xlllulans and C. herbarum knQIAin as 
F . vagans is one o f the few sooty molds that grows readily 
in cu lture. The o ther sooty rrolds described by Hughes 
( 1976 ) are known only from the host . HC*Iever. they often 
form distinctive sporulating structures , in con trast to 
the nlJI t tce llular aggregations of the Fumago vagans type . 

Neger ca lied Sarclnomyces cf"Ustaceus a sooty mold. 
Indeed, our isolates of Sarc lnomyces and Phaeotheca appear 
t o fit Hughes' (1976 ) def i nit ion of sooty rrolds. However. 
both formed small, discre te colonies localized on or near 
rust cankers and grew readily in cui ture . Phaeosclera is 
known to us only from culture. ln any event, cu ltures are 
necessa ry to distinguish these genera of dematiaceous. 
sclerotic fungi . 

Ano ther di c tyospori c, demat iaceous genus with 
questi onable status is Soredospora (Ca rmichael et al . , 
19801. Hughes ( 1958 1 transferred the type species . 
Soredospora gram lnls, to Fumat;}O . We have examined s lides 
prepared from the t ype specimen (grass leaves. ex Herb . 
Corda Prague 155636, DAOM 50059 ) . They consist of dark 
brown , Peyrone11a- 1\ke di c tyoconidia (fig. 5h ) borne on 
undifferent i ated hyphae , a l ong with globose, Rl.Jlticellular 
structures ( Fig . Si) ( irrmature ascomata? or conidioma t a ?) 
and a few conidh of the Cladosporium type . Soredospora 
appears to be a nomen dubfum or nomen confusum . 
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BASID IUM REPETITION IN CONFERTICIUM 

(CORTI C I ACEAE , BAS I D I OMYCETES) 

NILS f!A LLENBERG 

Department o f Plant Tazonomy 
UnitJll r oi ty of GlHeborg , S - 413 19 Glltaborg , SIJeden 

The genus Conhnicium , a segrega t e from Glo~ocystidi -
e llum, was founded among other t hings on the oc9urrencc 
of basidial repetition (llallenberg 1980 1. In the descrip­
tion of the genus basidia l r epetition was said to be oc­
casional but later investigations have shown that it seems 
to be the sole mode of development i n older hymenia. 

MATERIALS AND METIIODS. The following species were e)(amined: 

Confert ic::iua insidiosum (Bourd . & Galz.) ltallenb . /Iran, 
Gorgon, Colestan forest/On a fallen log/1978-05-01/ N. Ha ll en­
berg 2278 . 

C. karstenii (Bourd. & Cah.) Hnl l enb. /Sweden , Uppland, Upp­
sala/On a decayed trunk of Populus trl!'mula/ 1948-05-16/ J . A. 
Nannfcldt 9769 . 

C. ochraceu11 (Fr.) 11a ll enb./S~o•eden, VHrm l and , LAngserud/On 
a fallen trunk of Picea abies/ 1975-06-1 0/ T. llallingblkk 886lo . 

Gl oeocystidiellull lactescens (Berk.) Boid./Sweden, S8der­
manland, Billinge/On a stump of Fraxinus excelsior/ 1975-11-09/ 
l. No r d in 6275 

Horizontal sections, 10-30 um fr0111 the hymenial s urface , lo'ere studied 
in transmiuion e l ectron mi croscope. In C. i n sidiosua also ver ti­
cal sections ._.e r e studied. Although not be longing to Conferticiu• , 
Gl oeocystidiellu11lactesce n s is inc l uded in this investigation 
for comparative studies. 

Pieces of fr uctificat ions ~o·ere fixed i n U glutaraldehyde at lo°C. 
After washing in phosphate buffe r the p i eces were postfixed in 2% 
osmiumtet roxide at roo:n te:nperature. The snmp l es \/e r e dehydrated in 
an e thanol series and embedded in a l ow-viscosity epoxy r es in accor­
ding to Spurr ( 1969) . The sections we r e cut with g l ass knives on a 
LKB u lt ra t ome I II ultram i crotOIDe, pos t s t ained with 4% uranyl ace tate 
11nd lead citrate (Reyno lds 1963), .1nd fi nally examined wi th a Philips 
EM 301 electron mic roscope. 
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RESULTS AND CONCLUSlONS. Horizon t al sections we r e taken 
f r om the basidial and subbasidial level in the f r uctifica­
tions. Sections from Co n fe r tic i um- species show tha t the 
cell walls arc composed of seve r al layer s ( fiq. 1 A, 1 B, 
2 B, ar r ows ) . I n some pa r ts of t he sect ions , t wo cel l s 
( i.e. sectioned basidia or hyphae ) seem t o be joined by a 
common outer wa l l ( fig. 2 B, dubble arrow; in 3 B r epr o ­
duced as a drawi ng ) . The vertical sect i on of c. i n sidiosu• 
(fig. 1 C , reproduced i n 3 Cl shows b r a nching o f hyphae 
withi n common outer walls. The branching takes p l ace proxi­
mal to the septum, which besides has a distinct do l ipore 
( fig. 1 C , arrow ) . 

When ve r tical sections f r om fructifications of Con fen i ­
c i um - species a r e obser ved in a light mic r oscope , bas i d i a l 
r epetition is f r equently obse rved (fig. 3 A) . However, 
still mo r e often it is seen that walls of vertical hyphae 
a r e fraqmented ( "scaly" ) on t hei r ou t side when mounted in 
KOH solution. These "scales" must be in t e r p r e t ed as ou t e r 
hyphal walls, des t royed by t he crushing when making t he 
pr eparate . 

Fr uctifications of Co n h r t ic i um - species are developed from 
a very th i n subicu l um. Thereon a dense hymenium is for med, 
probably without any basidial repetion i nvolved. As the 
hyrncniwn is thickening , r epetition from the old basidia o r 
f r om si ngle vertical hyphae seems to be the nor ma l deve l op­
ment. Whe n bra nc hinq occurs in t hi s very de nse tissue , it 
seems to take p l ace wi t h in a n a l ready formed cell (fig . 
3 8 , C) , 

On t he con tra r y , in Gloeocyst i d h llu• l a ctesce ns the cell 
wa l ls have obviously only o ne l ayer ( f i g . 2 A, a rrow ) . Be­
sides , no in t ernal , basidial repetition is observed in the 
llght microscope. 

Common characters for G. lectesce ns a nd Co n fe rt ic i um a r e 
the ve r tical ly di r ected hyphae in t he f r uc t ifica t ion , the 
lack of clamps and the amyloid spor es. For f u rthe r de t a ils 
concerning the anatomy of t he species discussed he r e , see 
Eriksson & Ryvarden ( 19 75 ) and Hallenber g (1980 ) . 

Hitherto has obligate basidial repetition on l y been obse r ­
ved in Repetobas idi un John Erikss. In that qenus, repeti­
tion is caused by a protuberance from an old basidia l sep­
tum qrow.i nq i n to the old basid ium . The location of ea r lier 
formed septa o n basidiophorous hyphae is easily seen , due 
to the presence of clamps . 

Even if basidial repetition i n Con f cr t i c i um is unquestion­
able, it is not necessarily performed in the same way as in 
Re pe t o basidi um. The closely packed texture and t he absence 
of clamps make it diff i cult to see the finer details in 
this process . 



t"ig. I. A) Horizontal 8('c:.tion from Confertlcium insidiosum . 
8) Horizontal st>c:tion f rom C. karstenH . C) Vertical st>clion 
fr0111 C. insidiosum . 
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fig . 2 . Hori7.onlul sections from A) Gtoeocysti diellum lacteseens ~ 
B) Conferticium ochraceum . 
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5"m 

Fig . 3. A) Hymen i3 1 detai l i n Confertic i u• insid io sum. 
B) C. och r •ceum, draw i ng r e production o f a p<a rt of fig. 2 B. 
C) C. ins id ios u11 , drawing reproduc ti on o£ fig. 1 c. 
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SYNOPSIS OF WOOD- INHABIT! NG APHYLLOPHORALES <BAS I D I OMYCETES) 

AND HETEROBASIDI OMYCETES FROM N. IRAN 

NILS HALLENBERG 

Departm fl n t o f Pt an t Ta x o nomy 

ilni ue rs it y o f GiSts bo r-g , S- 4 I J 19 GDt ebor g , Sweds r. 

ABSTRACT, The hitherto known wood:- fu ngus flora in the Cas ­
pian fo r ests (N. I ra n) is p r esen ted herewith. Relations to 
the deciduous fo r ests of t he nemora l zone in Eurooe are dis­
cussed, as '"'e l l as general pat t erns for the distributio n of 
wood- f ungi within this zone. Altogether 275 species are re­
cor ded here f r om Iran , among them 80 for the fi r st time . 

THE ENV IRONMENT . On the northern slopes of the Elburz moun­
tains IN. I r a n) t here is a r ich deciduous for est . Humid 
winds f r om the Caspian Sea is the basis fo r this vegetation . 
Though isolated by dry mountains in h'. and S. a nd steppes 
in E . , the Caspian fores t s c lea r l y belong t o the nemoral 
zone in Europe. The climatic conditions are favourable 
e nough t o a ll ow cultivation of , among o t he r t h i n9s , rice , 

~~;=~~o~~d t~:a at~r!;: }~;l~~~~ ) ~~=~e i fs t~e d~~~~~~ :1~t~~t 
season with a January mean t emperature a few deg r ees above 
freezing poi n t . Higher up in the mountains the r e is a sha r p 

~~o~3 ~Bc t~~d w!~~~r f;~:i~r~!~~e~~r w~~h t~a~u~~~t~!~ i;~e d~;~-
c i pitation is h igh (800 - 2000 mrn/annum ) and rather evenly 
distributed over the year. Most of the plain c l ose to the 
Caspian Sea is cultivated . Natural forest vegetation occu r s 
in r iver va lleys and o n the mountain slopes . From these 
forests come t he g r eat majori t y of collections of wood­
fungi i n Iran . The a r ea is divided i nto three pr ovinces , 
viz. ( from W. to E . ) Gi l an, Mazanderan and Gorgan . 
For further details abou t vegetation a nd climate, see 
Zohary (1973 ). 

INVESTIGATIONS ON THE WOOD-FUNGUS FLORA, Defore 1972 there 
were onl y scattered r ecords (see below). Saber (1 972 , 1 974 ), 
Sol e i man i ( 1975 ) and Ershad. {1 97 7) were t he first to make 
comprehensive works o n the wood-fungus f l o r a in Iran , while 
in 1976 and 1978 I collected wood- fungi in t he a rea , wh i ch 
resulted in 208 species new to Iran. In t his synops i s 27 5 
species a r e recorded , among t hem 8 0 fo r the first time from 
Iran. 
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NOTES ON FUNGAL GEOGRAPHY, The distribution of wood - fungi 
i n N . Europe has earlier been discussed by Er iksson ( 1958 ), 
Eriksson & St r id ( 1969 ) and Strid (1 975 ). From the numerous 
collections made in this area it is obvious that several 
factors are involved in the distribution of ...,,ood-fungi. 

The habitat is an important factor which also reflects 
the local climate essential for the species concerned . 
Species which are mostly found on sti ll - attached tw igs and 
bra nches , seem to be adapted to the dry condition where 
these substrates a r e placed . On the other hand, species 
growing on fa llen trunks in herbaceous r iver valleys seem 
to be favoured by the more humid conditions e xisting there . 

The s"bo tl•a t e on which a species is growing· is another fac­
tor. The distribution of woOd - fungi prefe rr ing a certain 
subst rate is often limited by the general distribution of 
the latter. The same may also be valid fo r particular fo ­
rest types which usually inhabit a characteristic wood­
fungus flora. Even if the deve l opment of particular forest 
t y pes (e.g. nemoral. deciduous forests; bor eal, coniferous 
fo rests ) may be influenced by local conditions, their ge­
neral distribution seems to be determi ned mainly by the 
macro-climate, as does the dist ribution of wood - fungi . How­
ever , the geographical limits of the latter a r e not necessa­
rily the same as for the forest types whe r e these fungi 
usually grow. Besides, a great deal of wood- fungi is found 
i n many different forest types and distributed over almost 
the enti r e N. heinispherc. 

In the present study comparisons have been made between 
the wood- fungus flora of t he deciduous for ests in N. I r an 
and the nemoral zone in Europe. This zone , as defined by 
Walther (1 973 ), is characterized by a rather rainy and 
warm vegetationa l period of 4 - 6 months , whi l e winters 
are rather short (usually 3 - 4 months ) a nd mild or at 
l east not extremely cold . The forest vegetation is mainly 
composed of deciduous trees and the zone in Europe cover s 
the C. and w. parts down to the Mediter r anean area, and is 
in the N. limited to s. , W. Sweden and the most s. part of 
Norway. 

The Caspian forests r.'lay be r ega rded as t he S.E. limit of 
the nemoral zone and especia l attention has been paid to 
making a compa r ison with deciduous forests at it~s N. li­
mits in Europe. 

This comparison shows that 78 \ of the species r ecord ed 
here have also been collected in N. Europe. Furthermore, 
as an example , 68 t of the species found on a little island 
in C. Sweden (H&}holmssk;lir in Lake M:llaren) with virgin ne­
moral vegetation, are even common t o N. Iran. 
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GENERAL PATTERNS OF DISTRIBUTION IN EUROPE FOR SPECIES 
FOUND IN THE CASP IAN FOREST, The following species are 
in Europe confined to the Central - Eastern and South- Eastern 
parts: 

Cystostereum heteror~orphu111 
Oonkia pulche rr i1u 
Hy phoderma litschauer i 
Hypoehn ic:ium caucasicum 
Vuilleminia cystidiata 

Xylobulus subpileatus 
Schito pora carneo - lutea 
Inonotus n i dus-pid 
Bourdotia galzinH 
Dacry11yces mino r 

Sti ll more species added to this group which besides , e ven 
are found in E., S.E. parts of No r thern Europe ( though 
mostly very r a r ely ) : 

Cystos t ereum subabrupt u m 
Hyphodon t i a spathulata 
Pen i ophora l i tacea 
Phanerochaete radu loi des 
Phlebia l ind tneri 

Scytinostroma galact in um 
Vararia ochro l euca 
Dat r on ia stereoides 
Trichaptufll bifo r me 
P h~llinus punctatu s 

Central - Southern species in Europe : 

Auriculariop s i s amp la 
Confert icium insidiosum 
Fibrodont i a gossyplna 
Hyphoderma transiens 
Hyphodontia junipe r i 
Peniophora pro)(ima 
Phanerochaete mariell i an a 
Phlebiops is r o um eguerei 
Stereum i nsignitu11 

Vui lleminia megalospo r a 
lenz ites warnhri 
O)(yporus latemarginatus 
Po l yporus arcularius 
Rigidoporus ulmar ius 
Tram~te s ce r vina 
T . ljub ar skyi 
Ty r omyces gi l vescens 
Phell i nus torulosus 

Most of the species common to N. Iran and N. Europe are in 
the latter area confined to nemoral fo r ests in the South 
and along the coasts. Ho .... •ever , except for the E. , S.E. spe­
cies mentioned above there are still some having a more 
restricted distribution in N. Europe. 

Species growing in areas with mild winte r s in Europe (a long 
the S . h'. coast of Norway , the N. coast in Sweden, and the 
entire Denmark ) ·are: 

Hyphodermel l a corrugata 
lopha r i a spadicea 
11yco ac iell a bispora 
Pen i ophora lye i i 
Pulcher r icium coeruleum 

Stereum ra meale 
Tr ech i s po ra alnicola 
Aurant i oporus alborub escens 
Ganoderma australe 
G. res i naceum 

Some species g r owing on deciduous wood in N. Iran, but found 
on coniferous wood in N. Europe are: 

Athel i a decipiens 
Botryobasidium obtusisporum 
Dacryobolus suda n s 
Fibulomyces sep t entr i onalis 

Phlebia centrifuga 
Ant redia l indb l ad i i 
Tyromyces hibernicus 
T. placenta 
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!-los t of these spec1es, together with Ce r aceomyces bo re alis 
and Gloeoporus pannocinc t us , belong t o the boreal wood- fun ­
gus flora. 

Further, some species also mor.e or l ess common in all parts 
of N . Europe arc : 

Botryob a sidiu• bot r yos u m 
B. s ubc o r on atu111 
Cristin i a hel vet i ca 
Hyphodt-rlaa p raet e r mi ss u111 
Hy p ho datia su baluta c ea 
la eti cor ticium ro seum 
Herulius tre mellosus 
Pha neroch aet e so rd ida 
S is t o trema bdnlctunn H 
Tr ec h isoora fa r in a c e a 
T . vag a 

OTHER DISTRIBUTIONAL PATTERNS, 

Con iophora putea na 
Bje r kandera adusta 
Cer i poda viridan s 
Cerrena un i color 
Fo 11e s fomentar-ius 
f o•itopsis ninico l a 
Glo e oporu s d ic hrou s 
Piptoporu s betulin us 
Poly poru s var ius 
Pycnoporus cinnabarinus 
T ra n~etes pube scens 

P. few species that have earlier o n ly been collect e d in 
N . . 1\merica a re: 

Bo tr yba si d i ull'l curtisii <per f ect state ) 
Gloe o dont ia colu11b iensis Ni g ropor u s ni g e r 
Ce r 1po rta a l achuana Ph ellinus johnsonhnu s 

A few having a tropical - s ubtropical distribution a re : 

Cori olopsis f l occosa 
Sch izocora t r i c h ilhe 

Colt r icia scathu l ata 

The fo l lowing species are so rare that i t is impossible 
to say anything abou t the i r distribution : 

Hyphoderma e chinoc ys ti s 
Phanerochae te s ept o cy sti d i a 
Tubulicr i n is t he rmo ll'let ru s 

Het e r opo rus f r actipes 
S i sto tr e ru camshadalicu• 

Finally , a number o f species which hithe rto have only been 
co l lected in N. Ira n : 

Bo tr ybasidiu• grand i nioide s 
Cy s to s tereum s tra tosum 
nbro don tia ~u bcerac e a 
Galzinia l ongiba s id i a 
Oliveonh sub f i b ri llosa 
Peniop ho ra pse udonuda 
Phaner och aete a c u l eata 
P . mac ro cysti d i ata 

Phl e bia caspica 
Sist otre111a res inicystid iu11 
s . su ballantosporum 
Tr echis pora di11itica 
T . fi bri llosa 
T. ; ranu life ra 
Tubulicrin is incras s atu s 
Gan ode rru runoutchehri i 
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Two species which are very common in deciduous forests in 
N. Europe, viz. Stereu• rugo s um (Pers. ex Fr. ) Fr. and 
Phleb i a radiata Fr ., have apparently not been col lected in 
the Caspian forests. One ea rlier record of Stereu• ru;osum 
(Watling & Sweeney , 1975 ) , has been proved to be Xylobolus 
sub p i leatus . 

Some species have been excluded from the above lists , for 
though reported from Iran they have never been collected 
in the Caspian forests : 

l opha r ia hete r ospora 
Py r ofomes de11 i doffii 

ln onot us h is p i dus 
I. pseudohispidus 

rurther , species only collected on int r oduced coniferous 
trees have also been excluded : 

Confe rt icium ochraceum 
Gloeophyllum seph r ium 

Hetcroba sidion annosu111 
Heter oporus biennis 

GENERAL CONCLUSION S ABOU T THE D I STR I BUT I ON OF WOOD - FUNGI 
I N NEMORAL FORESTS , 

Even today too little is kno....-n about the wood - fungus flora 
in different parts of the nemoral zone . However, from 
available records it is possible to observe some differences 
in the distributional patterns . Even if most of the fu ngi 
found in N. Iran are di st r ibuted all over the nemoral zone, 
there must be some reasonable explanat i on for the more re ­
stricted distribution which is apparent for some of the 
species recorded here. 

HUMIDITY : In most places within the nemoral zone , the p r e ­
cipitation is high enough and sufficient ly spread over the 
year to allow the development of a deciduous forest . Even 
if these may have different features, most collections of 
wood-fungi are made in mainly virgin forests with lots of 
dead wood of diffe r ent dimensions a nd in varying positions. 
These substrates offer a series of different conditions of 
humid ity fo r the fungi. As this is the situation existing 
a l most all ove r the nemora l zone , humidity cannot be con­
sider ed as a differentiating factor in the geog raphica 1 
distribution of wood- fungi. 

TEMPERATURE: The isotherms in Europe has different direc­
tions in summer and winter. During the summer they r un from 
W. to E., while during the winter in a N.W. - S.E. d i rection. 
Then it is cold i n the N. E. and mild in the S . W. It seems 
that the distributional patterns fo r t he nemor al wood - fungi 
are mainly determined by the t emper atur e, when considered 

ove r the whole year . The E. - S.E. species are appa r e ntly 
a dapted to endure the cold winters , at the same time as they 
a r e favoured by long and warm summers. They seem to be driven 
out from the w. pa r ts , where winters are milder and summe rs 
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still wa r m by the compe t ition of othe r fungi . On t he other 
hand , some species r equire mi ld winters or at least a very 
long period wi thou t frost . These are wide l y distributed i n 
C. And S. Europe and may reach N. Europe a l ong the w. coasts 
and in Denma r k (see list above ) . 

On the N. slopes of the Elburz there is a g r eat deviation 
in winter temperatures at dif f e r ent l evels. There are a lso 
ma ny different local climatic conditions (Probst, 197 4) . As 
a matte r of fact , the va r iation in climate within the small 
a r ea covered by the Caspian forests is almost as great as 
within the whole nemor al zone in Eu r ope. 

At h igher altitudes i n the Elbun: mountains (1 000 - 1500 m. 
s.m .). whe r e the wi nte r s arc cold, there are almos t pure 
F ~gus - forcsts . Among t he wood-fungi collected there, even 
89 \ are common to N. Europe. 

SUBSTRATE SPECI FICNESS: A main dif f e r ence in the choice of 
subs trate is between fungi growing o n wood f r om conife r ous 
and deciduous trees. 

In lran t here a re no natu r a l conifer forests. Among fungi 
growing o n deciduous trees, substrate specificness is not 
ve r y pronounced but does occur for instance fo r wood- fungi 
on Quer cus s pp . It is also mo r e common amo ng fungi infecting 
living trees and t hose which fruct i ficate o n still-attached 
branches and twigs that are dead - but perhaps were alive 
when infected. 

Wi thin t he nemoral zone , the substrate spectrum for ce r t ain 
wood- fu ngi gene rally decreases towards the north . This is 
illustrated by Pen iopho r a li lace a , which inN. Europe is 
mostly found on Ul 11 u s carpinifolh , Fo •es fo11e nur ius on 
Fagus silvat i ca and Bet ula spp, Tra111ea s g ibb osa on Fa t;us 
s ilvatica, Ph yllopor ia r ibis o n Ri be s spp and Hirneola 
aur icu la - juda e on Sa•bucus nigra . In C. and S. Europe as 
well as in N. Iran , these species g r ow o n a variety of lig­
nose plants . This decrease in the number o f poss ible sub­
strates p r obab l y depend s on competition from othe r wood­
f ungi. 

A conclusion regarding t he geographical distribution o f 
wood-fungi in the nemoral zone in Eur ope must be that the 
temperature factor se t s the main limits, wi thin which there 
are severa l factors r egulating the distr ibution , invol v ing 
s ubst r ate s pecificness , competition with othe r \oJood - fungi 
a nd, generally , t he occurrence of the specia l ecoloqical 
niches r equired. 



479 

NOTES ON HABITATS , These not es a r e based on my own collec ­
tions made during the · periods 1 - 19th July , 1976 (llallen-
be r g 1978 , 1 979 ) and 26th April - 13th May , 1978 IHallen-
berq 1980). 

A. In most cases it was impossible to determine the sub­
st.rate , but the fol lowing species and genera were noted: 

Acer ve l u t inum 
Alnus • 
Bux us h)'rcana 
Carp inus 
Crataegus 
Dios p y r os lotus 
Fagus o r ientalis 
Gled itsh c aspica 
"e s pi lus ger11anica 

Parrot i a pe r si ca 
Popu lu s 
Pru nus 
Pterocarya f ra ldnifolia 
Qu ercus castanei folia 
Rosa 
Ul•us 

In the 'list of speci es" , below these substrates are men­
tioned onl y by t he ir generic names. 

B. Species exc lus i ve l y found on , or preferring Quercus 
castaneifol i a as substrate: 

Pe n iophora querc i na 
Xylobolu s fr u s tulatu s 
X. s ubp i leatus 
To•entella chlor i na 
Daedalea Qu ercina 
Gl oeopo ru s dich r ous 

Ni groporus n i ger 
Hymenoch a t! t e rub i g inosa 
ln ono t us cu t icu lari s 
1. nidus -p ici 
Plall i nus c on t iguus 

C. The f ollowing species were collected on Buxus hyr c ana: 

Cys t os t e r euC'I sub a b r upt um 
Hyphodon t ia juniperi 
Peni ophora prox iiD a 
Ce riporia alachuana 

1 rp ex lac teus 
Schizopo ra ca rn eo-lutea 
Phellinus pu n c tat u s 

D. Wood-fungi whic h 
trunks and l ogs: 

to be more or less restricted to 

Gloeo cyst idiellu11 l acte sce n s 
lae tic or tici um roseu • 
Ph leb ia cen tri fuga 
Xylob olu s fru s tulatu s 
X. s ubpi l eatu s 
Scyt i no s troma galact inum 
Coniophora puteana 

To 111 ente l la chlorin a 
Antr odia Li ndb l ad ii 
Gl o eopo ru s pann ocinctus 
Pe r e nn i po r i a medu l la - panis 
Trlchaptum bifo r me 
laet i po r us sul p hu re us 

E. Wood-fungi which have been collected only on fallen 
o r still-attached branches and twigs : 

Au r icu lariop sis amp la 
Ceratobas idi um c o rni ger u111 
Gloeo cystidi ellum porosum 

Ph aneroch ae t e aartell i ana 
P. tub erc u l ata 
Ph lebi a albida 
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Hyphodont ia crus t osa 
Pen i oph o ra cine rea 
P. lilacea 
P. lye i i 
P . pseudonuda 
P. quercina 

Stt rt um ramea le 
Trechispora fibrillosa 
Vui llee i nh coaedens 
V. cys t idi at a 
In crustopoda nivea 
Hy111enochaete cinnamoaea 

F. Frequent species fructificating on live or dead stan­
ding trees o r on stumps: 

Oaedalea auercina , 
Fomes fomt'ntarius 
Fomito ps h pinico t a 
Polyporus squamosus 
Rigidoporus ulma du s 
T,.u,etes g ibbos a 

Ganoder.u au strale 
G. luc: idum 
Phe lt i nus i gnhr i us 
P. po11ac e u s 
P. torulosus 
Phyl loporia r i b i s 

NOTES ON PERIODS OF FRUCT I FICATION AND ON THE MYCOFLORA 
IN MOUNTAIN FAGUS- FORESTS, 

G. Species occurring much more frequently in the summer 
col lection (1 976 ) than that made in the spring (19781: 

Gloeocystidiellull poros um 
Hyphoderma t ran si ens 
H. s ambuci 
Mycoac ia uda 
Pen io phora lycii 
Pha ncr ochae t e aculeata 
P. radulan s 
Phlebia ruh 
Phlebiopsh r ou111eguere i 

Trechispora fibrillon 
Rig i doporus ul11arius 
Gan oderma austra l e 
G. luc i du m 
Hy11eno ch aete r ubiginosa 
Phel linus t orulos u s 
P. cont i guus 

H. Species much more frequent in the sprinq collection 
( 19 78) than in the .July o ne 11976). Those marked "F" were 
more or less restricted to the mountain Fagus-forest. 

Ath elia ep i ph y lla 
Cystostereurn subabruptum 
Dacr yobolus s udans 
Hy ph ode r ma set igerum 
Hy ph odonti a crustosa 
Lophar i a spadicea 
Pen ioph o ra incarnata 
P. pseudonuda 
P. l ilacea 
P. quer c in a 
Pl\ leb i a c aspica 
P. ce ntr ifug a 
P. tivi da 
Radu l omyce s molaris 
Scopuloides 1\ydnoides 

Subulicystidiulll tong ispo ru 111 
Vui lleminia c om e den s 
To111entella chlorina 
Bjerkande ra adu s ta 
Polyporus arcularius 
Schizopora parado xa 
Trametes hi rsuta 
T. pubescens 
Tyro11yces gi lvescens 
Aur icul aria •ese nte rica 
Hir neola euricula-judae 
Bourdot i a galzin;; 
Eichleriella spinulosa 
Ex i d iops is grisea 
Tulasnella eichleriana 
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I. Except for those species ma r ked "F" i n the list above , 
t he fo llowing frequent species were main l y fou nd in the 
mou ntain Fa gus - fo r est , while making the spring collection 
11 978)' 

Galz i nia inc r ustans 
Hy p ho d o n tia q u~ r c:ina 

Penio ph o ra ci ner e a 

S yssome ru l i u s corium 
Hyphorle r raa s e t 1g e ru~ 
Ph a ne r ochaetto so r dida 
Phleb ia livi da 
Sis t ot r eraa b rin l<ma nnii 
Subu l icysti d i um l ongispo rum 
S je r kande ra a du s t a 

Sistot ,. emast r um n iv e o - c r erneum 
Ce r ipo d a pu rp u r ea 

Schizopo ra ca r neo - l ut e a 
S . pa ra do~a 

Fames fomentari u s 
Sour do t ia g a lz i nii 
Exi d iopsis g r i se a 
Tr a me t es gibbos a 

LIST OF SPECIES, Fr equent species collected i n 1976 and 
1978 are ma r ked NH I and NH II and wi t h t he t ota l numbe r 
o f my own collections given . When less than 4 col lections/ 
species , the col lection numbers are noted . 

Numbe r s be l ow 20 00 r e f e r to 1976. For desc r iptions of new 
species and new combinations, see Hallenber g 1197 8 , 1979 , 
1980 ). Records f rom t he fo llowing author s a r e a l so included: 
Fallahyan ( 1973 ); Khabiri (1 958); NiemeUi & Uot ila ( 197 7) , 
in the lis t mar ked "NiemeUi"; Pet r ak ( 1939 , 19 49 ); Probst 
(1977 ) ; Rabenhorst ( 187 1 ) ; Rostrup (1908 ) ; Saber ( 1972 , 197 4), 

marked "Sabe r I" and "Saber II" respectivel y; Sol e i mani ( 1975 ); 
Wat ling & Sweeney (1975 ) . An un pub lished collection by Pr obs t 
is also inc l ude d . I n the l ist t hese authors a r e referred t.o 
by thei r names . 

The collected material is deposited in GB a nd IRAN . 

In the list below, t he famil ies o f Aphyl l oohor ales are 
trea ted in the fo llowing o rder: Cor ticiaceae , Coniopho r aceae , 
Lachnoc l adiaceae, The l ephor aceae , Polypor aceae , Ganode r ma t a ­
ceae, Hymenochaetaceae , Hericiaceae , Clava r iaceae , Cyphe l la­
cea e , Fistuli naceae , Schi zophy llaceae , Aur icul ariacea e, Tr e ­
mel l aceae, Dacrymycetaceae , and Tu lasnellaceae . 1-.'ith in t he 
f ami l ies , t he s pec i es a re e numerated in a l phabetica l o r de r ·. 
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CORTI C I ACEAE 

Athe lia arechnoidea (Berk.)Ji.il. 
Corgan, On fallen branches. NH 2357, 2369. 

A. deciphns (v,IU:Ihn. & Litsch.) John Eriku . 
Ga r gan . On a brown-rotted log . NH 2301, 2303. 

A. epiphylla re rs. 
Ga r gan , Hazanderan. On fallen trunks , logs and bro.nchcs of Qu e rcus , 
Fa a u s, and indet·. ligneous plnnts , on leaves , bark o.nd IDOSses on the 
ground . NH II; 25 colleetiona . 1 

At helia sp. 
Co rgo.n. On a fallen branc h. NH 2588 (see Hallenbe rg 1980). 

Aur ic u lariopsis ampla (Lt!v.) Maire 
Corgm. On a fnllen twig. NH 2025. 

Bo tryb as ldium au re um P.um. 
Co rgo.n, M.!l.underan . On n fallen l og and on a whit e-rott ed trunk 
of Fagu s. NH 1426 , 2556. 

B. botryosu• (Bres . )John Eriku. 
Mazande r an. On wood on the ~round, on a branc h, on a root of 
Parrotia. Nil 173 1 , 187.S, 2687. 

B . candicans John Erikss. 
Cor gan. On brown-ro tted wood. NH 2377 . 

B . conspersue John Eriksa. 
Co r gan. On a decayed t runk on the g r ound. NH 2537. 
N.B. Only the conidia l s ta te , Haplotrichu• conspe r sum 
(Link)Ho i .-Jech . is present in this col l ection . 

B. cur tisii Hal l e nb . 
Gorgan, Hazande ran, Cil an. On fallen trunks and branches . 
NH l, 11; 7 coll ections . 

B. g rand inioides Ha ll enb. 
Haundenn. On a fallen trunk. NH 1752. 

B. l ae v e (John Erikss.)Pana. 
Cilan . On a fallen branch. NH 1946, 

B. o bt u sisporurn John Erikss . 
Co r gan. On a hllen t runk of Parroti a. NH 1402. 

B. subcoronatum (v .H8hn. & Litsch . )Donk 
Gorgan, Cilan . On branches and logs of Quer cus and i nde t. 
ligneous plants. NH I, II; 7 collections 

Botr y o hypochn u s is ab e l linus (F r. ) J ohn Er i kss. 
Co r gan, Mazanderan. On fal l en trunks , branches and twigs of 
Carpinus , Fagu s , Parrotia, Quer c u s , and indet. l i gneous 
plants. NH 1, It; 14 col l ections. 

Bre vi cell iciu• olivascens (Brcs . )Hjonst. & K.-H. Laru. 
Syn.: Trechispora nutabilis ( Pe r s.)Libe r ta 
Corgan. On a fa ll e n br anc h. NH 2053 B. 

Byssomerutius co riun (Fr . )Pana . 
Co rgan , Hilzand eran. On fa l len branc hes a nd twigs or Parrotia, 
Carpinus, Fagus, and ind e t.ligneoua plants. NH l , II; 16 co l lect i on!l; 
Sabe r 11, Pr obst. 



Ceraceomerulius serpens (Fr . ) Eriku. & Ryv. 
Hazande r an. On a fal l en branch of ra ous. NH 2852. 

Ce ra ceo11yces bo r ealis (Rom.)Erikss . & Ryv. 
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Corgan, Maunderon. On a fallen, white- rotted t runk and on a root of 
Carpinus. NH 2330 ; Probst . 
N.B . The spores are somewhat short, 5.5- 6.5 X 1.8- 2 um 
(Er ikss. & Ryv., 1973: 6 - 8 X 1.8 - 2 JJm). 

Ceratobasid iu• cornigerua {Bourd.)Rog . 
Corgan . On a hang ing twig. NH 1627. 

Chondros t~reua pu r pu r eum (Fr. ) Pouz. 
Corgan, Hazanderan, Tehran. On trunks, branc:hea , tw i gt and stUIIIps of 
Alnus, Carp i nu s , Fagus , Populus , Prunus d i var icata , P. 
doaes t ic a, P. s p inos a, Que rcu s , and indet. ligneous plants. 
SH 1757, 2028; Khabiri, Probst , Saber It, Soleimani . 

Confertithlln i n si d iosum (Bou rd . & Gah . )Hallcnb. 
Syn.: Gloeocystidie l lum insidios u11 (Bou r d. & Cah . )Donk 
Corga n. On white - rotted , fa l l en logs. and a trunk . NH II; 7 collections . 

C. oc:h r ac:eu111 (F r .)Hatlenb. 
Syn.: Gloeocystid ie llum ochraceum (Fr. )Donk 
The Elbun 1110untains. On dry t'oligs o f P inus. Rabenhorat. 

Cr h t inia helvetica (Pera.)Parm. 
Gorgan , Maunderan . On fallen t r unks, logs and branches of 
Fagu s , Quercus, and indet. ligneous plants. NH I , II; 
6 co llections. 

Cyl ; ndr obasidium ev o tve n s (Fr.)Jl.i l. 
Go r gon , Mazanderan. On cut wood and on a stWIIp of Carpinus 
and indet . li gneous plant. NH 2207 , 22 12 ; Probst. 

Cysto stereum heteromo rphull Hallenb . 
Kazanderan. On a fallen log of Fagu s. NH 2712. 

C. stra to sum Hallcnb. 
Cilan . On a fallen log. NH 1925. 

C. subabrupt um (Bourd. & Calz.)Erikss. & Ryv. 
Corgan, Kazand era.n, Cil.1n. On fallen trunk s , l ogs and branches of 
Bu xus, Fagus, and inde t. ligneous pl ants. NH t , II; 10 coll ections. 

Dacr yobolus sudans (Fr.)Fr. 
Cor gan, H.lzanderan. On fsl l en b r snches of fa gus and indet. l igneous 
plants. NH I, II; 5 co llections. 

De ndrothe le acer i na (Fr . )Lemke 
Corgan . On the ba rk of a live Ace r- tree. NH 2026. 

Donkia pu l c:h erri11a (Berk. & Curt)Pil. 
Corgan, Hazanderan, Cilan. On trunks and branches of Fagu s and 
inde t . ligneous plants. NH I, II ; S collections; Soleimani. 

Fibrodontia goss y p i na Pum. 
Corgan , Haztmderan. On Y<Jod of Fagus and on a fal l en trunk of 
Que r c us . NH 2471 , 2697. 

F. subceracea Hallenb. 
Corgan, Cilan. On fa ll en branches and on white-rotted wood . 
Nil I, It; 5 collections . 
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F 'ibulomyces s eptentrional is (J ohn t: r ikss.) J Ul. 
Corgnn. On a hanging br<1nch. Nil 1582. 

Galzinh incrusta n s (v.Hiihn . & Litach.)Pam. 
Go rgon, Mnund e rnn. On fallen twigs and branches of Parr o t ia and 
Fagus. NH 1, II: 4 collections. 

G. longiba sidia lla ll enb. 
Corgan. On fallen branc hes . ~~~ 2403, 2417. 

Gloeocystidiellum l act escens (Berk.)Boid. 
Gor gan, Maunderan. On Col l en tr\.mks nnd logs. NH I, tt : 4 coll ections . 
N.B. NH 256t. has rather sho rt spores, 5- 6.5 X 4- 5 pen (Eriku & 
Ryv , 1975 :6- 7 X 4- 4 . 5 um, Rat ton, 1977: 5- 7.5 X 4-5.5 IJm). 

G. oo r osu/11 (Berk . 6 Cu rt.)Donk 
Co rgan, Mazanderan , Cilan. On fallen tw igs and branchu of Qu ercus , 
Fa vus, and indet. ligneous plant s . Nll 1, 11: 10 col l ections 

Gl oeodont ia columbiensi s Burt ex Burd". & Loeb . 
Corgnn . On a Callen br:mch and a twig. NH 1478, 2529. 

Hyphode r •a argi llaceum (B r es . )Donk 
Ga r gan, Mazanderan . On a branch and on a fallen, brovn-r o tted trunk. 
NH 2384 ; Probst. 

H. crerneoalbum (v. H6hn. A Li.t sc h . )JUl. 
Mazanderan. On a fallen twig of Fagus . NH 2698. 

H. echinocyst is Erikss. AStrid 
Cilan. On a fal l en branch . NH 1933. 

H. l i t sc ha ue r i (Burt)Eriku. A Strid 
liazanderan. On a f11l l en branch of Fa g u s • NH 2790. 

H. lll utatum (Peck)Donk 
Corgan. On a fallen twig . NH 1396. 

H. pallidum (B r ea.)Donk 
Gargan. On a f.1llen t runk. Nil 2320. 

H.pr aete r llissue (Karst.)Erikss. £ Strid. 
Syn.: H. te nu e (Pat.)Donk sensu auct. 
Cor gan , Mazanderan , Cilan. On falll!!n logs and branches otnd on 
wood on the ground of Fag us , Pter o car ya , Que r cus, and indet. 
ligneous pl3n ts. Nil I , ll; 28 co llec ti ons. 

H. puberu11 (Fr.)Wa llr. 
Corgan, Mazanderan. On fal l en trunks , l ogs and branche s of 
Quercus and indet. l igneous plan t . Nil I, ll; 11 coll ections. 

H. ros eoc re meum (B res . )Donk 
H<u.: o.nde r nn. On wood nnd branches of Fagu s on the g r ound. 
NH 2647, 2702. N.B . Nil 2647 deviates by somewhat narrower spores . 

H. sambu ci (Pers.)JUl. 
Syn.: Hyphodont ia sa11b u ci ( Pe r s.)John Erikss. 

Rogerse lla sa•buc i (Pers . ) Liberta & Navas 
Corgan, Maundernn . On fa 11 en l ogs • on Ca l ten and hanging branc hes 
and t wigs. NH I; 4 collections . 

H. s et ige ru11 (F r. )Donk 
Cor gan, Mazanderan . On fallen logs and branches of Fa gu s , 
Quercu s , and indet. l igneous plants. Nil 1, II; 19 coll ec ti ons. 
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H. transiens (Br ea.)Pa rm. 
Gorgan, Mat:anderan, Cilan. On branches and twigs of Buxus , Ou t'rc u s, 
and inde t. ligneous plants. NH 1 , It; 5 co l l ect ions . 

H y~hoder•ella co n ugata (Fr.)Erikss. & Ryv. 
Syn.: Odontia corrugata (Fr . )Bourd. & Ca ll:. 
Corgan . On Callen branches and twigs o( Crataegus and indet. 
I igneous plan tlt . NH I, 11; 1 collect ions. 

Hyphodont ia arguta (Fr.) J ohn Erikss. 
Corgan , Mn l'!bnderan. On a fallen trunk of Fagus, on fa ll en branches 
of indet. ligneous plant s . NH 177), 2481 , 2764 . 

H. crustosa (Fr. )John Erikss. 
Gorgan , Mazanderan. On hi len logs, b ranche s and t\o·igs of Oiosp y r os , 
Fagus, Quercus, and indet. ligneous pl3nta. NH t, 11; 22 collections. 

H. nespo r i (Bns .)Erikas . & Hj ortst. 
Co rgan. On a Callen branch. NH 24 10 . 

H. junipHi (Bou rd. & Ga lz. ) Er ikss. & Hjonst:. 
M.:lzandcr:m. On fallen and hanging b ranches and twigs of Buxus . 
NH 1694 , 1721 . 

H. Quercina (P r. )John ETikss. 
Corg:m , Hazanderan. On fallen twigs and branches of Pa rr otia , 
Fagus , and indet. ligneous plants. NH I, II; 10 eo l lce tions . 

H. Que r eina (Fr.)John Er ikss. f. co r allo 1des Hallenb. 
Haunde ran. On a stil l -attached branch of Fag u s . NH 2797. 

H. spathulata (Fr.)l•arm. 
Corgan . On wood and a branch on the ground. NH 2020, 2603, 260l.. 
S.B. The spores :ne sm.11l e r, 3.5- l. X 2.5- 3 lJID , than in European 
specimens (E rikaa. & Ryv, , 1976: 4.5- 5.5 X 3.5 - 4 IJIII, Rattan, 
1977 : 4 - 5 X 3- 3.5 um). 

H. subalutacea (Karst. ) J ohn Erikss. 
H.azanderan. On fall e n, '-'hite-rott.cd branches o [ Fagus NH 2755 , 2786. 

Hypochni ch llum ovoideull'l (Ji.i l. )Hj o rt s t. & Ryv . 
Syn. : Leotosporo• yces ovoideus J i.il. 
Cor gan. On wood on the grou nd. NH 2484. 

Hy pochn icium caucasic u 11 Pam. 
Maznnde ran. On a whit e- r ot t ed stump of Fagus, NH 2684. 

H. polonense (Bres . )Strid 
M.:lzanderan. On a white- r otted , Callen log o( Fagus. NH 2710 . 

Laeticorticium r oseu11 (Fr . )Donk 
M.1zanderan. On a fal len log of Fagus, on Quer c us . NH 2845 ; Probst. 

Laxitextulll bicolo r (f r. )Lentz 
Corgan, Maz:~nderan, Cilan. On a fallen t r unk, br;tnch .1nd twig of 
Fagus , Quercus 3nd Carpinus. NH 1652, 2666 ; Probst. 

Lopharia spadicea (Fr .) Boid . 
Co rgan, M:n:anderan. On fallen branches and on a s tump of Carpi nus, 
Fagus , and indet. l igneous plan t s . NH l , 11; 6 coll ections; Probst . 

L. heterospo r a (Bu rt)Rc id 
Fars. On Quercus bra n tii. Probst. 
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flle r ulius tre11ellosus Fr. 
Cilan. On a fallen branch. NH 1944 . 

Hycoacia au rea (Fr.)Eriku. & Ryv . 
Syn.: H. stenodon (Peu.)Donk 
Mazanderan. On fall en branche s o f Pterocar ya and indet. ligneous 
plant. NH 1705 , 1819. 

"· uda (Fr.)Donk 

e:~~a~f ~.z:~:~rt:; ~~~;~; ,On .~: 11 ~~~e!~8~ is~::: ~h:~;n~=~s:/~~ ~~; 
11 collections , 

Mycoaeia sp. 
Co rgan . On a fall en branch . NH 2139 (see Ha ll enberg 1980). 

Hycoaciella bispora (Stalpers)Erikss . & Ryv. 
Gorgan , Mazanderan, Cilan. On fa llen t runk s and branches. Nll 1; 
4 col lections. 

Ol i veonia s ubfibrillosa Hal l enb. 
Corgan , Hazande ran . On fa li C! n trunk s and on wood of Quer c u s, 
Fagus , and indet . ligneous plant. Nil 11: 2222, 2227, 2868 . 

Peniophora cine rea (Fr. )Cke 
Gorgan, Haunderan. On fal l en branches and twi gs of Alnus, Buxus, 
Fagus , Parrotia , and indet. ligneous plants. NH I, IT; 
22 collections . N.B. Fructifications ~:~~osc ly with ~o•ell developed 
basa l laye ra o f den se ly united, brown hyphae. 

P. i ncarna ta (Fr.)Karst. 
Co r gan , Ma:und e ran. On [allen l ogs , branches , tvigs and on a StUillp of 
Fagus, Carpinus, Alnu s , Gledhsh, and indet. ligneous plants. 
NH ll; 5 co llections; Probst , S~tbe r 11. N.B. lnterfe r tility tests 
have been carried ou t between the Iran ian spec imens 2215 , 2267 and 
LY 248 1 , from Fr ance. They were a ll positive. 

P. lilacea Bourd. 5 Galz. 
Gargan . On fallen Lwigs and a branch. NH 2037 , 2135 , 2136. 

P. lyci i (Pers.)v . HHhn 5 Littch. 
Gorgan, Hazanderan . On fallen branches and tvigs of Crataegus , 
Oiospyros, Parrotia , indet. ligneous plants , and Ro s a. 
NH 1, 11; 19 co ll ections. 

P. nuda (Fr.)Bres . 
Gargan. On fallen branches. NH 1504 , 236 1, 

P. proxima Bres . 
Gargan, Gilan. On still-atuched and fallen branches and tvigs of 
Bu xus. NH 1679, 1938. 

P . pseudonuda Ha l l enb. 
Gargan , Mazandcran. On fallen and still-attached branches of Fagus, 
Quercu s , Parrotia, and indct. ligneous plants. Nil 1, 11; 8 col l ec­
ti ons. 

P . auercina (Fr.)Cke 
Gorgan , Hazanderan. On fallen and still-attached branchu and twigs 
of Quercus and indet. ligneous p lant s. NH 1, 11; 8 collections ; Probst. 

P. quercina (Fr.)Cke f. p h lebioides llatlenb. 
Gorgan. On 11 fallen twig . Nil 2051. 
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Pen io ph ora v i o ta ceo - livi da (Soamerf .)Hass. 
Co rgan , Hazanderan. On hllen branches and tvigs . ~1t 1503, 1702. 

Pe ni op hora sp . 
Mazanderan . On a fa ll en branch. NH 1858 (see H111l enberg 1978). 

Phanerochaete aculeata Hallenb. 
Co rgan, Mazande nn. On fnl l en l ogs and branches . NH I; 4 co l l ections. 

P . llil tr OC)'Stidiat a Hallcnb. 
Corgan; On a fallen log . NH 16 18 . 

P . 11a rt e lliana (Bres.) Erikss. & Ryv . 
Coraan. On fa ll en twigs and a branch . NH 1602 , 2399, 2422. 

P . radulan s Hal l enb. 
Syn.: Ac:ia suboch ra cea (Br ea.)senau Bou rd. & Ca lz.. 
Co rgan , Cilan. On fallen trunks , logs and branc hes of Pte r ocary a 
and i ndet. ligneous plants . NH 1, II; S collec ti ons . 

P. raduloides Erikss. & Ryv . 
Corgan , Ma.underan. On fall en toss, branches and tvigs of Fagu s and 
indet. l igneou s plan t s. NH t, I I; 4 co l lections. 

P. septocystidh (Bur t) Erikss. & Ryv . 
Co r gan , Cilan . On fa l l en br anches o f Pa rrotia and inde t. l igneou 11: 
plant. ~11 14o!o3 , 1884. 

P. s o r dida (Kars t. )Eriku . 6 Ryv. 
Syn.: P . creme a (Bres.)Pam. 
Cor gan , Mazanderan. On fallen logs , branc hes and tw igs o£ Fa~us ,. 
Parrot i a ,. Que r cus .. and i ndet. l igneous p l ants. 1\11 I , Il; 25 
collections ; Petrak , Probst. 

P. tube rc ulata (Karst.)Pam. 
Corgan. On fal l en branches and tvigs of Que rc us and indet. I igneous 
pl an t s. NH l, Il; 12 coll ec ti ons. 

P. velut ina (Fr.)Eri kss . 6 Ryv. 
Corgan, Hazanderan. On f3 1l en trunk s and branches of Fag us ,. 
Car pinus ,. Qu e rcu s ,. a nd indet. li gneous plant . NH 1 , 11; 
4 coll ection s . 

Phlebil atbida v.Pos t i n Fr. 
Corgan, Mazande ran. On fa ll en branche s and t wigs o f Quer c us and 
indet . li gneous plnnts. NH 1, 11; 9 co llect ions . 

P. c a s pica Hallenb. 
Ga r gan , Mazanderan. On Callen trunks and branches of Fagu s and indet. 
ligneous p l ants. NH 11; 6 collect iona. 

P . centr i fuga Ka r st. 
!iaunderan. On fa ll en logs of Fagus. NH 2776, 2777. 

P. lindtn e r i (Pil.)Pann. 
Syn.: P. •eruloidea Pann . 
Co rgan. On a fal l en b ranch . NH l U I . 

P . livida (Fr .)Bres. 
Gorgan , Matanderan, Cilon . On logs , br anches and twi gs of Fagus,. 
Pt eroca r ya ,. and ind et. ligneous plants . NH I , II; 14 collec tions . 

P . rufa (Fr.)Christ. 
Co rgan , Mazande r an , Ci Inn. On fallen t runks, logs, branches a nd twigs 
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of Fagus , Ca rp inus , Parro t ia , and inde t. ligneous plants . NH l, 
11; 21 collections. 

Phl e bh s ub ochracea (8 r ea.)Erikn. & Ryv . 
Gor gan, Mazanderan. On fallen br anches and t wigs and on wood of Fagus 
and indet. li gneous p l ants . NH I , IT; 4 collections. 
N.B. Two spedEDCna, earlier repo rt ed as P . seg r egata coli. (Hal l en ­
berg 1978) be l ong to thi s taxon. 

Phlebiop sis r ou•eguerei (Sres.lEriku . & Hjortst. 
Syn.: Phlebia rou11eguerei (Bru.)Donk 
Corgan, Hazanderan, Cilan. On a fa ll en trunk, l og and branches , on 
a ti lt - attached branches and t wigs, on a s tump and on wood on th e ground 
of Pa rr otia , P terocarya , Quercus , and inde t. ligneous plants. 
NH I, 11; 24 collections. 

Pulcherric i u10 coe r ule u 111 (Fr.)Pan:a. 
Co rsan. On a fllllen log of Que r cus . NH 2505. 

R ad ul or~yces confluens (Fr . )Ch r i.st. 
Corgan , H.llz.ande.ran. On fallen logs , branches and t wigs, on a still ­
attached tl-' i g o£ Alnus , 9Uitus , Qu e r cus , and i ndet. ligneous plants . 
NH 1 , U; 14 col l ec t ions 

R. mola d s (Fr . )Christ. 
Corgan . On a [a l i en log, twig and branchea o£ indet. 1 igneous plant a , 
on a still - a t tached branch o( Qu erc u s. NH l , 11 ; 7 collections. 

Scop uloides hydnoides (Cke & Hass .) ll jortst . & Ryv. 
Syn.: Ph l eb ia h yd noides (Cke & H.ass.)Chdst. 
Corgan, Mazanderan. On fallen trunks, logs and branches of indet . 
l igneous planta, on a deal of Fagus. NH I , 11 ; 10 co llections. 

Sis t o tr ema brinkmannii (Bre. .)John Eriku. 
Corgan, Ka zanderan . On fall e n t runks, toga , b r anches and twigs, on 
wood on the ground of Fag us, Pa rrot ia , Que r c u s , and indet. 
ligneous plants. NH I, II; 27 collections. 
N. B. One specimen (Nll 2325) deviates by the presence of long, widened 
hypha ! ends, prot ruding (rom the apices of aculei (see Ha ll enberg 1980). 

S. ca ms h adalicu 111 Pam. 
Co r gan . On a fallen branch. NH 1556. 

S . COIIII!Iu n e John Erikss , 
Go r gan. On a (allen branch. Nil 2190. 

S . co r onife r um (v.H~hn. & Litach.)Oonk 
Hazanderan. On a fal l en branch o£ Fag u s . NH 2753. 

s. dia de11ihru• (Bourd. & Calz.)Donk 
Corgan , Hazanderan . On a fallen log , branch and t wigs of Fa g u s , 
Pa rr oti a , and indet . ligneous plan t s. NH 1, 11; 5 col l ections. 

s. oblo ng h p o r uftl Christ. & Hauersl. 
Cor gan. On burnt .,..ood. NH 2302 . 

S. r adulo i des (Kars t .)Donk 
Co r gan. On a fallen branch. NH 2269. 

S . r esinicystidium Hallenb. 
Co r gan. On brown-rot t ed .,..ood of Que r cus on the gr ound. NH 210l.i, 
2105. 2l.i66 . 



Sistotttllcl suba l lantosporu• Hallenb. 
Gorgan. On decayed wood on the ground. NH 2019. 

Sistotr~•• sp. 
Cilon. On a fallen tw ig. NH 1885 (see llallenberg 1978). 

Sistot r e astrua niveo- creceum (v.HHhn. & Litsc:h.)John Eriksa. 
Co rgan , Kazanderan, Cilan. On fat h:n log1 and bran ches, on vood of 
Fagus and indet. ligneous plants . NH l , 11 ; 17 collections. 

Stec:cherinua fillbriatum (F r .)John Eriku. 

489 

Co rgan , !iazanderan. On fal l en trunks, logs, branches and twigs , on 
wod on the ground of Fagus , Quercus, and i ndet . ligneous plants. 
NH I, 11; 8 c:o llec ti on11 ; ProbsL 

S. ochraceum (Fr . )S.F . Cray 
Co rgan, Mazander:m, Ci lan . On fal l en logs and branches, on at ill­
at.tached branches and tviga of Fa gus , Parrot ia, Quer cus , and 
indet. ligneous pl,o~nta. N'H 1, 11; 17 collections . 

S . robust ius (John Eriku. 6 Lundc ll )John Erikss. 
Go r gan. On a fallen log. NH 2590. 

Stereucn hi rsutum (Fr.)Fr. 
Go rgan, Haunderan, Cilan, Fars , Azerbaidjan. On fallen and leaning 
trunks and logs , on fallen and a till-attachcd bnnche1 and twigs of 
Acer, Alnus , Carpinus, Diospy r os kaki , Fagus, Gleditsia, 
Parrot i a , Quercus , Ul11us, Vi tis, and inde t. ligneous pla.nt1. 
NH 1, 11; 28 collections ; Nie:neU, Probst , Rabenhout , Saber 11, 
Soleimani, 

S. gausa pa tu• (Fr.)Fr. 
Gorgan, Hazand c ra n, Cilan, Fars. On fallen branc: he• and on a s tump of 
Quercus castaneifolia, a. branti 1 , and indct. ligneous plants . 
NH 2036 , 2125 ; Probst , Watling & Sweeney. 

s. insignitut~Qu!Sl. 

Gilan , Hazanderan, On fal len logs of Fagus and on a st ill - attached 
branch o f indet . l igneous plnnt. ~'11 1852, 2676, 2871; Probs t , Rabcnhout. 

S, rameale (Pen . )Fr. 
Corgan. On a fallen twig of Quercus. NH 1356 . 

S. subtOIIe ntosu cn Pouz . 
Co rga n . Hazanderan, Cilan. On fallen trunks , l ogs Rnd branches, on a 
still - attached branch of Carp i nus, Fagus, and indet. ligneous plants. 
NH 1, 11; 6 collections ; Probst, Saber II . 

Subulicystidium lo ngi spo rum (Pat.)Pano . 
Corgan, Maunde r an. On £a I l en trunks, l ogs , branches and twi gs , on wood 
of Acer, Crataegus, Fagus, Quercus, and i ndet. ligneous plants. 
NH I, U; 18 collections. 

Trechispora alnicola (Bourd. 6 Cah.)Liber ta 
Gorgan , Mazandcran, Ci lan. On fa llen and still-attached branches and 
twigs of P terocarya and indet. ligneous plants. ~'K 1, 11; 
9 coll ect i ons. 

T. confinis (Bourd. 6 Calz.)Liberta 
Corgan, Hazande ran . On fallen b r nnches of Fagus and indet . ligneous 
plants. NH 2149, 2530, 2709. 
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Trec:h i spo r a d i11i tica llall enb. 
Co r gan. On a (alle n bunch . NH 2328. 

T. far i nacea (Fr. )Libe r ta 
Co rgan , Mazand e ran. On fa l len trunks, logs and branches of Buxus , 
Fa g us, Quercus, and indet. l i gneous plants . NH 1, II; 9 coll ect i ons. 

T . fib r i l lou Hall enb. 
Cor gan, Ma.z:anderan. On fnll C! n branches and tW"igs of Carp i nus, 
Oiospyros, a nd indet. ligneous planc:s. NH 1, 11; 10 col l ections . 
N.B. One speci~~~oen (NH 2053 A) vas growing dose t o Brevicelliciu• 
ol i vascens (Br es.)Hj o r tst . & K-H L<l r ss. 

T. g ranu li fera U:t ll enb . 
Go rgan, , C:i lan. On a fn ll en trunk and l og of Parrotia and Qu e rc us . 
SH 1885 , 2449. 

T. •ic rospora (Ka r s t. )Lib e rt a 
Gor ga.n . On a fa ll en l og ancJ branches of Quercus and inde t. ligneous 
p l 3nts . NH I , 11; 4 col l ect i ons. 

T. mo l lusca (fr . )L iberta 
Co r gan. ~a fa ll en l og o f Quercus . Nil 2498. 

T. praefocata (Bourd. & Calz. ) t.ihe rt ,, 
Mazo.nderan. On a fa l len t runk of Fag us. !>."H 2725 . 

T . \lag a (Fr.)Liberta 
Syn.: Cri sH lla sulphuru (Fr.)Donk 
Go r gan . Mn:tanderan. On a fa li en log and branches of f agus and 
inde t . li gneous p l ants. NH 1448 , 1711, 2830 . 

Tubul i crinis i ncra ssatusltall enb . 
Cor gan . On f 11 1len branches. NH 149 1, 1517. 

T. ther rnornetrus (Cunn.) Chri s t. 
Mazanderan. On brovn-rott ed .... ood of Fagu s . NH 2791 

Uthatoba si d i u• fus i s poru11 (Sc hroe t. ) Donk 
Co rgan . On • fall en branch of Parrot ia. NH 1312 . 

Vu i lleminh co11edens (Fr . ) Haire 
Corgan, Mazanderan. On hl l en and still-attached branches And t vigs of 
Fagus, Quercus, and inde t. ligneous plants . Nil ll; 6 collections. 

V. cystid iata Parm. 
Corgan . On fAll en ancJ st i l l-a ttached branc hes and t1o·igs o f Cr ataegus , 
He s pHus gerD'Ianica, and indct. ligneous p l ant s . NH 1, II; 
4 coll ections , 

V. lflegatospora (Bres.)Bourd. & Galz. 
Corgan. On a thin, s t i ll-a ttached branch. NH 2156. 

Xenas111a p r uinosum ( Pat. )Donk 
Corgan. On fal l en branches o f Parrot i a and inde t . ligneous plant. 
NH 1290 , 1579. 

X. pul\lerulentull (Litsch. )Donk 
Gorgan. On o fall en branch. NH 1lo)4 . 

XenasnHitella allant ospo ra Obc rw. 
Co r gan, Maza nd e ran. On fal l en branches and on ~o:ood o f Fagus a nd 
indc t. li gneous p l an t s . Nil 1850 , 2003 , 263 1. 
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Xenasmatella grisella (Bourd . )ObeN . 
Co rgan, Mazanderan. On fa ll en branches of Fag u s and indet. li gneous 
plant. NH 249 1, 2883 . N.B . Spores somewhat larger {up to 6 . ~ X 3 piD) 
than in typical specimens (acco rding to Oberwinkler /1965/ 4 - S X 
2 - 3 um). These J pec:imens thus occupy an intermediate position bHween 
X. grise ll a and X. r all a (Jocks. )ObeN, As the separnt ion of these 
two speci u i s un certai n (Obervinkter 1965), 1 prefer the oldest name 
fo r these specimen•. 

X. t ulasnelloidea (v.ll8hn. 6 Litsch.)Oberv. ex JUl. 
Corgan , Ka.zanderan, Cila.n. On decayed wood, fallen trunks, logs, 
branches and twigs of Alnus , Ca r pinus , Fagus , Parrotia , Que r cus , 
and indct. ligneous plants. Nil I , II; 23 collections . 

Xylobolus f r ustulatus (Fr.)Boid. 
Gorgon, Ktu:nndera.n. On fallen and leaning trunks and l ogs of Que r cus. 
tnt t, tl; 8 co l lections . 

X. subpi teat us (Berk . & Curt.)Boid . 
Gorgan , Htu::anderan. On fallen and 1enn ing trunks and t ogs o f Querc u s . 
Probst also report & Fagus and Car p inu s as subst r atea. NH 1, II; 
9 collections; Probst. 

CON I OPHORACEAE 

Coniophora puuana (Fr.}Karst. 
Corg.1n , Ma:z:anderan. On bro""'- rotted, fa 11 en trunks and a l og o£ 
Que r c u s. NH 1, 11; S coll ections. 

LACHNOC LAD I ACE AE 

Scytinostro111a galactinu111 (Fr.)Donk 
Ma.zanderan. On fallen trunks o£ Fagus. NH 2764 , 2867. 

S. odo r atum (Fr . )Donk 
Gilnn . On 1 fa l len branch . NH 1917 . 

Va r aria ochroleuca (Bourd. & Ga lz.}Donk 
Gorgan. On fallen trunks o£ Quercus. NH 25S9 , 2560. 

THELEPHORACEAE 

To•en t ella bryophila (Pers.)M.J.tarsen 
Corgan. On wood on the ground. Nit 2533 , 

T. chlo r i n a (M<au . )Cunn . 
Syn.: Am a u r odon vi r ide (Fr.)Schroet. 
Gorgan, Kazanderan. On decayed, fallen logs and trunks o( Fagus , 
Quercus , and indet . ligneous plan ts . NH t, II ; 11 co ll ec tions . 
N.B. Thi s species wns eapeciall}' c011:110n on £allen , bro..,,-rotted 
trunks o r Que r cus during the spring coll ec tion (1978}, 

T. c r inalis (Fr.)H . J . Larae n 
Hazand e ran. On a fallen branch NH 1778. 

T . h r rugi n ea (Pers.)Pat. 
Corgan. On a fa lien branch. NH 1458 . 
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To11 e ntel l a fe rr ugine lt a Bourd . & Ga l z . 
Go r gon . On a (a ll en b r onch. NH 1578. 

T. n eo b ou r do t 11 M.J . lA r sen 
Co r gan . On o £a ll en t wig. NH 1569. 

T. oc hrac e a (Sacc .)M.J . Lo r sen 
!i..'l ziJndc r nn. On ll fnltcn br a nc h a nd twig. Nil 1774, 1827. 

To11en tel l a s tr um f lo r i d an u m (El l . & Ev.) M. J.Larsen . 
Co r gnn , Cil nn. On fal l en branc hu. NH 1472, 1912 . 

POLYPORACE AE 

An t r o d i a a l b id a ( Fr . )Don k 
Corgnn . On (all en b ranc hes and tw igs of Pa r rotia and i ndct . l igneous 
pl ants, on a dead standi ng t r ee. Nit t , 11 ; 8 co l l ec t ions . 

A. l i ndb l a dii (Buk.) Ryv . 
Syn .: Por i a c i nera s c e n s (Bres.)Sacc . 
Ka zanderan. On a fa ll en trunk . NH 1836. 

A. s e misup i na (Be rk. & Curt .) Ryv. 
Mazand e r an . On a fa ll en branch and on a s t i ll - a tt ached branch of 
Fagu s . Nil 2697, 2889 . 

Aurantiopo r u s a l bo -r ub e s cens (Bour d. a Ga h .) J ahn 
Th l! Cnspi.1n forests . Fa l lhyan . 

A. f is sil is (Berk. a Curt.) J ahn 
Go r gan. On a dead s t and ing tree . NH 154 7 . 

Bj e r k a n d e r a adus t a (F r. }Kar st . 
Go r gon, Maumde ran , Gi l a n. On fa l l en t r unks, logs and br anches of 
Ac e r , Carpi n~Js , Cit r us, Fagu s , P a r ro t ia, Qu ercu s , and 
inde t. ligneous pl a nts . NH l , Il; 13 coll ections; Fa ll ahyan, Sabe r 
l , 11, So l e i ma ni, Wat l i ng a Sweeney . 

B . f u mos a (F r . )Ka rs t. 
Ha zande r nn . On a (a ll en trunk. NH 168 7 , 

Ce r i p o r i a ala c h uana (Mu rr .)Hallcnb . 
Gor gon, M::.znnder a n . On 11 f111l en trunk and on f:t ll en br anches o f 
Sux u~ a n:t inde t . l i gneous p l ants. Nil 16G9 , 1722 , 1746 . 

C. f' ce l s a (Lunde ll ) Pa rm. 
Hazt · Jeran . On fa l len br anches. NH 1720, 1754. 

C. 1- .. r p u r e a (Fr .)Donk 
Go r ¥8- , . w. zandc r an . On fa llen branches and tw igs, on wood of 
Diosp ; r os, Fag u s, and indet. li gneous plllnt s . NH I , II; 
11 co l l ections. 

C. r e ticulata (Fr. )Donk 
Ha :. nde r a.n . On a fa l l en log, on a s t ump and on decayed "'ood of 
Fagus . NH 268 3 , 2773, 2864 . 

C. i r i da ns (Bc r k. a Br . )Don k 
Co .1n, Mazand e r nn , Ci l an . On decayed t runks, l ogs and branches . 
Nll , Tt : 10 col l ect i ons. 



Cerrena un icolo r (Fr. }Mur r. 
Co r gn.n, On fallen l ogs and branches o r a l ~ gu lni nous bush and i nde t. 
l i gneous plants, on a stu:mp or Oue r cus. NH 11; 4 coll ect ions . 

Co r io l o p sis f loccosa (Jungh . }Ryv. 
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Ga r gan , Mazand e r an . On a fal l en log of Fa gus, on fall en and hanging 
branches of Ac e r and indet. ligneous p lan t s, on a :Hump . NH I., It; 
6 co ll ec t ions . 

C. gall i ca (Fr.)Ryv. 
Syn. : Polypo ru s e•tenu atu s Our. e t Mont. 
Ga rgan . On fa l l e n t runks and branc hes o f Quer cus and indet . ligneous 
p l ant s. NH l, TI; 5 co ll ec t ions : So l e iman i. 

Daedal ea q uer c:i na Fr. 
Gargan , Ma zanderan , Ci l an. On fa ll en trunks o f Parrot i a and Quercu s , 
on a stump of Qu e rcu s . NH I , I I; l. collections : Saber I, Ni eme lH , 
l.lat l ing & Swee ney. 

Daedaleopsis confrag osa (F r. )Schr oe t . 
Gargan, Mazande r an. On fall en branches of Par rot h and indel. ligneous 
plant . ~11 1321, 1786 . N.B. n.-o dev i ati ng spedoens (NH 25 1S , 269 1) are 
de t ermi ned as D. con frag os a s .l. by Ryvardcn. 

Da t r onia stereoi des ( Fr.)Ryv . 
Mazanderan. On 11 fal l en t wi g o f Fagus. Nil 2769. 

Co r gan 1 Kaz anderan, Ci I an, Azcrba idjan 1 Tehran, Kashan, Ka.radj . 
On fallen trunks n.nd l ogs , on dead s tanding trees o f 1uinly Fagu s . 
Al so r ecorded from Ac e r, Alnu s , Am ygdal us , Ca r pinus , Parr o t i a , 
Populu s , Qu e rcu s , Salix , Ul 11us . NH I, I I; 18 co ll ec tions : 
Khabiri , Ni emelli, Saber 1, 11, So l eim.1ni. 

fo• i tops i s pi nicol a (fr .)Karst. 
Ga r gan , Mazande ran, Cilan . On fa llen and l eaning t runks and l ogs of 
Carpinus , Fa gus , Parrot i a , Pterocarya , and i ndet. li gneous 
p l ants. NH l , ll; 4 co ll ec[i ona; Sabe r L, So l e i mani. 

Gloeo p hy llum saeph r i u • (Fr.)K.ant. 
Ma:r.ande ran , Cilon. On dead wood of a con i ferous tree. Soleima.ni. 

Gl oe o~oru s dichrous (Fr.)Bru. 
Co rgan, Maz anderan, Cil an. On fa l l en l ogs and branches of Ace r, 
Carp i nu s , Fagu s , Quercus and inde t. li gneous pl<mt11. Especi a l ly 
co111110n l)n th i n, whit e- rot t ed branc hes i n dry holf- closed Ouercus­
fo rc ll[s. Nil 1 , Il: 7 co ll ec t ions ; So l ciEDan i . 

G. pannoci n ctus (Rom .)John Erikss . 
Mazand e ran. On a fol l en trunk o f Carp i n us . NH 1839. 

Gr i f ola frondosa (F r . ) S.F . Cray 
Kaza nd e ran, Cilan. On fagus, Carpinu s . So l e im ni. 

Hapa l opi l u s n id ulans (Fr . )Kars t . 
Co rgan . On.:. fallen log and branchea o f Quercus nnd i nd e t. ligneous 
plants. r\H 1604, 2006 , 25 18. 

He [eroba s idion annosum (Fr. )Bref . 
Svn. : Fomes a nnosus (Fr. )Cke 
Ksrad j. On a I i vina t ree o f Pinus nig ra . Fallahyan, So l e imn.ni. 
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Hueroporu s bhnn h (Fr.)Laz. 
Karadj . On dead wood o f P i nus eldadca. So l e imnni. 

H. fractipe s(ae r k. & Curt.) Fidal 
Cilan . On fal l en branches Nil 1872, 1893 . 

ln c ru s tuporla nivea(J ungh.)Ryv. 
Syn.: Popyporu s s eadp il eatus Peck 
Corgan, Maunderan, Ci l an. On (a llen branc hes and twiss o f Fagus, 
Gleditsia, Parrotia, and indet.. ligneous plants. NH 1, 11; 16 
co ll ec t ions . 

I r pex lacteus (Fr. ) Fr. 
Corgan, H.:t.zand e r an, Cilan. On fallen branc hes and twigs, on l ive 
s t anding t r ees of Bu xus , Citrus aurentiu• , C. vulgaris , 
C. l imonia , Diospyro s , Gled itsia, Quercus, and indet. lisneout 
p l a nts. NH 1, ll; 18 co llec tions; Pet r ak , Saber l, Soleimani. 

J unghunia nitida(Fr.)Ryv. 
Hazande.ran. On a fa ll en branc h. NH 28~1. 

laet iporus s u lp hureus (Fr.)Hurr. 
Hazande.ran, Ci lan , Karadj. On f a llen brown-ro tt ed l ogs o( Parro ti a, 
Ul 11 us , and inde t. ligneous plant. NH 1821: Sabe r I, Solcimani.. 

lenz ites betul i na (Fr.)Fr. 
Hazand e ran. On fa llen logs of Betu l a, Carpinus, Fagu s, Pinus. 
NH 2808; Niemela , Solcimuni. 

l. wa rnier i Our. & Mont. 
Co rgan. Niemel!i. 

"eripi lu s g i gant eus (F r. )Ka rst. 
Mazanderan , Cilan. On a decayed root, on fal l en l ogs o f Fagu s and 
Quercus. Sabe r I , So l eimnni. 

Nigroporu s n iger (Be rk. ) Ryv . 
Corgan . On a f a ll en t runk o f Quercus . NH 2~8 1. 

Ox yporu s l atemarginatus (Our. & Hont . )Donk 
Mazanderan. On f all en b r anches of Cit r us aurantium and i nde t. 
ligneous plant. NH 1767 : Sabe r 1. 

0 . popul in u s ( Fr.)Donk 
The Caspian fores ts. On living t r ees of Ace r, Carpinus, Fagus, 
Ti lia . So l c imani. 

Perenniporia elongata (Ove rh. )Dom. 
Corgan. On a l ean ing t runk o f Quercus. Nit 1667 . 

P. f r axinea (Fr. ) Ryv . 
Syn .: f omitopsis cytisina (Be rk,)Bond. & Sing. 
Hazanderan. On Carpinus, Citrus and Quercus . Saber I, Soleimani. 

P . medu lla-pani s (Fr.)Donk 
Gorgan. On fal l en trunks , l ogs , a branch . 11od on a s tump of Quercus. 
Nil 1, 11; 5 coll ections . 

P. tenu is (Schw . )Ryv. cfr. 
Gar gan. On wood on the g round. NH 2~69. N.B . Acco rding t o Ryvarden 
(in lit.) thi s specimen could be a young specimen of P. tenuis. 
A compa ri son \o'ith North Ame ri ca n I!Ul t e ri a l, de t. by Lowe, shows no 
not ice.nble d i ffe r cnces. 
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Pi ptoporus betulin us (Pr. )Karst. 
The Cas pian fo rute. On n living Betula-tree. Fn llahynn, So l eimani. 

Polyporus arcul~rius (Ba t sch.)fr. 
S)•n .: P. anisopor u s De l. & Mont. 
org11n , Mazand e ran. On f u ll n br nnches and twigs o f Fa gus , Quercus 
and inde t . ligneous p lan ts . NH 10 co ll ec t ions : Nie~r~et:l, So l eimani. 

P . picipes Fr. 
The Caspian forest. On Fag u s . So le iman i . 
N.B. P . picipe s i s a S)'nonym to both P. me lanopus Fr. and 
P. bad iu s (S.F . Cr ay)Schw. As 1 have not seen So l e imanis ma t e rial, 
it is impo u iblc t o r efer i t to th e right specie.. 

P. squaiiOS US Fr. 
Gorgan , Cilan, Azc rbaidj an, Ka radj. On stumps and living t r ees o f 
Fagus, Frax i nus, P latanu s , Populus, Prunus s p inosa , Sali:~e 

and Ulmus. NH 2251 , 2263 ; Khabiri , Sabe r 1 , II , So le imani. 

P . var ius FL 
Gorgan, Ci l an . On fal l en trunks and branches. NH 1323 , 2389; Ro1t rup. 

Por i a len is (Karst.)S.,cc.. 
Ha~'2nd e ran , Cilan. On a fa ll en branch and tvig. Nil 1898, 19 10 . 

Pycnoporus cin nabar inus ( f'r .)Karst. 
Corgan, Mn znnd c r nn, Cilan . On fa llen l ogs nnd branches of fagus 
and inde t. ligneous plant s . NH 2249, 2294 , 266 1; Sabe r 1, So l dmani. 

Pyrofo•es deaddoff ii (Uv.)Kotl. & Pouz . 
Go r gan. On n live s tnnding tree o r Ju nipe ru s polycarpus in 
s t eppe vege t a t ion. NH 213) . 

Ri gidoporus ul urius (Fr. )lmazeki 
Cor gn n, Mllzanderan , Cilan . At the base of dead o r live sund i ng , o ld 
trees and on fa llen trun.ks of Ace r , Alnu s , Carp i nu s , Parrot ia , 
Pterocarya , Ulmus , and indet. ligneoua p lants . NH 1, 11; 11 
co ll ec tions: Ni emelil , Saber I, ll, So l c i mani. 

Sch i zopora carneo - lutea <Rodw. & Cl e l . )Kotl . & Pouz. 
Syn . : s . phellinoide s (P i l.)Donk 

P o ria p se udcobduce n s Pi t. 
Cor gan , M.azanderan, Ci l3n. On fall en trunks , log•, branches , tvigs 
and on s t umps of Bu~eus , Carpinus , fa ~us , Parrotia , Quercu s , 
and inde t. ligneous p lanls. ~'H t, tt; )1 collect ions; Sabe r 1, Prcbst. 

S. paradcxa (Fr .)Donk 
Corga.n , Mnzande rnn . On fa llen l ogs , br3nchea and twi gs o f fa gus , 
Parrotia, Que rc us, and inde t. ligneous plants . NH l, li; 32 col l ec tions. 

s. trichili ae (v4n der By l)Ryv . cfr. 
Corga n. On a fa ll en log. NH 2556. 
Note : Accord ing t o Ryvardcn (in lit. ) thi s specimen i s microscopical l y 
identical wit h S. t r ic:hiliae . However, the po r es a r e mor e split 
than in spec i mens fr om t r opical - subtrop i cal .ueas of Africa and 
Amer ica, vhe r e it is a widespr ead species. 

Trametes c:erv i na (Sc:hv . )Br es . 
Gorgan, Mazande ran . On a de ad, standing t r e.e of Pter oc: arya, on a 
stump of Quercu s , on a fall en l og o f fagus. NH 1776 , 2337 , 2723. 
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Tramete s gibbosa (Pers.)Fr. 
Corgan, Maza ndera n , Cilnn . On fallen trunks , logs and b r anches, on 
stumps and dead standing trees of Acer, Ca rp i nu s , Fag u s , Parrotia, 
and indet. ligneous plants. NH 1 , 11; IS co llections; Khabiri , Saber I. 

T . hirs uta (Fr.)Pil. 
Corgan, Mazanderan, Ci l an. On fal l en trunks, branches and twigs, on 
stumps o £ Fagus , Popul u s , and indc t . li gneous plants. NH 1 , f1; 
10 collections ; rH emeHI. , Saber t , Sole i cna ni, Watling & Swee ney. 

Tr ametes ljubar s kyi Pi! . 
Gorgon. On a stump. NH 2248. 

T. pubes cens ( Fr.)Pi l. 
Gargan , Mazanderan. On fallen t runks , logs, branches and tw i gs of 
Aln u s , Fagus , Quercus, and indet. l igneous plants. NH 1, tt; 
12 collections ; NiemeUI , Saber 1. 

T. suaveolens (F r . )Fr. 
Gar gan. On a stump . NH 2298. 

T. trogii Berk . 
Corgan , Mazand e r an , Azerbaidjan, Teh r an. On a stump , on live s t and ing 
trees of Po pulu s , Salh, and inde t . l igneous plants. Nil 1606 , 292 1, 
2922; Sabe r L, Soleimani . 

T. ve r sico lor (Fr. )P i l. 
CorgAn , Mazanderan, Cilan , Karadj. On fa ll en tr-unks, logs, bunches, 
twigs and on stumps of Carpin us , Citrus a ura ntium, Fagus, 
Parrot ia , Pla tanus , Pr unus , Quercus , Ulmus , and ind e t. 
ligneous plants. NH T, 11; 16 co l lections; Khabiri, Niemellt, Rabenhorst, 
Saber l, 11, Sol eimani , Watling & Sweeney. 

T . zonate l la Ryv. 
Corgan. On a live standing tree of Cra taeg u s . NH 2092. 

Trichaptum b i for11e (Fr.)Ryv. 
Syn.: Hirschiopo ru s parga menus (Fr.)Bond. & Sing. 
Corgan , Mazand e r an , Ci l an. On fallen t. runks, l ogs, branches and on 
dead standing t r ees of Carpinu s , Fa g u s , Pa rr oti a , Quercus, 
and inde t. ligneous plants. NH l , 11; 17 collect i ons ; Niemelli, Sabe r 
I , II. 

Tyroay ces gi lvescens (Bres . )Ryv . 
Co r gan, Maunder-a n . On fallen trunks and logs of Fa gus and indet. 
ligneous p l ants. NH rt ; 5 co ll ec tions . 

T. h i b er ni cus (Berk. & Br.)Ryv. 
Syn . : Polypo r us s ubsericeomotlis Rom . 
Co rgan, Mazanderan. On a f a l len t runk of Quercus and on a branch. 
NH 1957, 2563. 

T. lacteus (Fr. )Mur r. 
Mazanderan. On a fa ll en l og of Fa gus, on Que rc us , Ulmu s . NH 2872 ; 
So l eimani. 

Ty rom yces placenta (Fr . )Ryv. c::fr. 
Mazo. nderan. On a decayed stump. NH 1824 . N.B. T . placenta is 
hitherto onl y known from coni fe r ous 1,,oood. As th i s specimen was growi ng 
on deciduous wood the determinat ion is uncer tain. 



GANODERMATACEAE 

Ganode r ma app lana tum (S.F . Cray}Pat. 
Go rgan , Mazande r an. On a s tump of Fa g u s , on a ruo t, on li v ing and 
dead trees of Carpinu s , Fag us , Gl e d i ts i a , and inde t. li gneous 
plant. NH 2252 ; Sabe r I, So l e i ma ni, Watt ing & Sweeney . 

G. austrate (Fr . )Pa t. 
Syn .: G, adspersu11 (Sc hu lz. )Donk 

G. europaeu111 Steyaert 
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Gargan, M.~underan, Cilan. On f.al l en trunks , l ogs and branches, on 
dead s t andi ng trees of Carp i nu s , Cit r us aurantium , Ci tru s sp. , 
Oio s pyro s kaki, Fagu s , Gled i t si a, l"'espilus , Pa r rot ia , 
Populus , P r unus spinosa, Prunus sp ., Que r cus , T i l i a , and 
i nd e t. l igneou s plan ts . NH 1, tl ; 11 coll ect i ons ; Sabe r T, tl, 
Sole i mani . 

G. lueidum (Fr. )Knrst . 
Go r gan , Maza nde ran, Ci lan. On fal l en logs and branches, on roots and 
stumps , on live standing trees of Ca rpinus, Oio s pyro s , Parrot ia , 
Qu er cus, Ulmus , and indet . ligneous p lants. Nil 1 , 11; 8 co l lec tions ; 
Khabiri , Saber I , So l c i lll3n i . 

G. manoutc h e hr ii St eyae r t 
Maund e ran. On Acacia. Steyae rt . 

G. resina c:eum Boud. in Pa t. 
Mazanderon. On a d r y r oo t and on dry wood of P te r oca ,. y a and indet. 
I i gneous pl a nt. Snbcr l. 

HYMENOCHAETACEAE 

Colt,. ici a spathulata (Hookcr)Hur r . 
Mazanderan. On the ground. Nicmc l H. 

Hymenoc ha ete cinnam o mea (Pc.rs . )I:S res . 
Ga r gan , Mazandcran, Ci l an. On fal l en branc he s nnd twi gs of Fagus , 
Quercu s , <1 nd inde t. li gneous plnnt s . Nil t, Tt; 17 coll ec tions; Pr obst. 

H. co,.,.ugata (Fr .)LCv. 
Ga r gan . On a fa ll en branch. NH 148S. 

H. ,.ub igin0!;8 (Fr.)U!v. 
Go r gan , Gil a n . On f a l len b r anches of Que r cus a nd indc t. li gneous 
p lnn ts . NH T; 5 col l ections . 

H. tabacina (F r .)U:v. 
Go r gan. On a fall en t runk of Que ,.cus. NH 2577 . 

In o not us cu ticularis (Fr. )Pi l. 
Gargan , Ma:r.andera n , A:r. e rbn i djan, li.llr:td j . On .1 stump of Que ,.cu s , 
on fallen trunks , on a liv i ng t ree of Salix, Popul us , and ind e t:. 
ligneous p l an t. NH 1362 . Sabe r 1, Soleimani . 

I. hispidus (Fr. ) li.a r st. 
Azerba i dj an, Karadj. On liv ing trees of Ul11us campestris , Malus 
commun is , Platanus . Fa llhyan, Sabe r 1l, So l cimani. 

I. n id u s - pici Pil. 
Gorgan . In a hollow in a live standing Que,.cus. NH 13SO. 
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lnonotus o bl i quus (Fr. )Pi l. 
The Ca t~ pian forests. On dead wood . Sohdamni. 

I. pseudoh is pidu s Krovt s . 
Tehran, Ka r adj. On living trees of P l atanu s and Populus . So l eiman i. 

Phellinus contiguus (Fr .)Pat. 
Co rgan, Mn:tanderan . On fa ll en logs and branches o f Qu e r c u s and 
indet:. ligneous plants . NH 1; 4 co l lections. 

P. fer r ugino s us (Fr.)Pat. 
C:o rgan,, Hazand e ran, Cilan. On fallen trunks, l ogs and bro.nchcs, on 
wood o£ Ca rpinus , fagu s , Quercu s , and indet . l igneous 
plants. N'H t, tt; 15 coltec:dons . 

P . igniar-iu s (F r .)Qu~l. 
Co r gan. Haunderan , Aze rbaid jan . On dead and l ive standing trees , on 
s tumps o f Carp i nus , Crataegu s , Fagus, Vi tis , and inde t. 
ligneous p lants. NH I , 11; 4 coll ections: Sabe r II, Soleimani. 

P. johnson i anus (Murr.)Ryv . cf r . 
Co rgan. On ll dead s t and ing tree of Parr ot h . NH. 2096. 
N.B. This specimen deviates from Ame rican onc'"s by hyal i ne spores 
instead of yellovish to pale rusty b rown (Ryvarden i n lit. ) . 

P. po 11 a c:e u s (Pers . )Mai r e 
Co rgan , Mazande r on . On dead and l ive standing trees , on st i l l-attached 
branches , on stumps o£ P r u nu s and inde t, 1 igneous plants. NH 11 : 
6 co l l ec tions; Sabe r t , Soleiman i. 

P . punc:tatus (Fr .)P il. 
Corgan , Hazanderan . On a Callen l og of Buxu s , on live standing 
t r ees of Carp inus. NH. 1482 , 169 1, 1709. 

P . robustus (Karst, )Bourd . 6 Galz . 
The Caspian fo r es ts. On live standing trees of Fag us and Quercus. 

P . t orulosus (Pe r s .) Bou rd . 5 G4lz . 
Corgan , Haunderan, Cilan. At the base o£ l iv ing trees and s t umps of 
ma inly Parro tia . Also fou nd on Crataegus and Quercus . NH 1, It; 
1 coll ec tions; Probs t (1977) , Saber 1 , II , Soleimani. 

Phy l loporia ri b i s (Fr.)Ryv. 
Syn,: Ph elllnus r ibis (F r. )QuCl. 
Co rgan, Azerbaidjan, Tehran. At the base of l iving trees , on stumps 
of Crata e: gu s , Populus, Pru n u s , Quercu s , Sa li x , and indet. 
ligneous plants. NH 1 , II; 4 col l ec tions ; Saber tt, So l eiman i. 

HER ICIACEAE 

Her iciulft co ra l lo i de s (F r . ) Pe r s. 
The Caspia n fores ts. On dead trees of Acer, Carpinu s , Fa gus , 
Frax inus . So l cimani. 

CLAVARIACEAE 

filuc ronella ca l va {Fr. )Fr, 
Corgan, Haz anderan. On !allen logs and branches . NH 1563 , 1685 , 197 1. 



CYPHELLACE AE 

Henningsomyces c a n didus (Fr.)Kunze 
Syn.: Solenia ca n dida Fr. 
Cor gan , Mazande ran. On a fnllen b r anch of Quer c us, on wood on the 
ground . Nil 1387, 1682 , 2493. 

Stigtutolemma poriaef o r mis (Fr.)Br. & Cke 
•la zanderan. On a f a ll e n l og of Fagus. Nil 2707. 

St r orutoscypha firab r iata (Fr.)Donk 
Ma.underan. On a (mllcn trunk of Fa gus. NH 2759. 

F I STULl NACEAE 

Fistulina hepatica Fr . 
Mazand e ran. On a l ive Que r cus-tree. So le iuni. 

SCH I ZOPHY LLACEAE 

Schizophy l lum com11u n e (Fr.)Fr. 
Co rgan, Mazanderan , Gi t an , Karadj. On f~tllen a nd hang ing branches , 
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tvigs , on fa ll en t r unks of Acer , Alnus , Ca rp i nus , Citr u s , Fa gus , 
f"o r us albus, Populus , Quer c us , Sali11, and i ndet. ligneous plants. 
NH 1., 11; 5 co ll ections; Nieme lli, Pe trak, Rabenhorst , Ros t r up , SoleiiDani , 
Watling & Sweeney . 

AURICULAR I ACEAE 

Auricu l aria mes enteri ca (Di cks.)Pe r s . 
Co rgan , Mazanderan, Cilan. On fa llen t runks , logs and br:mchi!S , on 
stumps of fagus, Quercus, and i ndet. ligneous plan t s . NH 1, 11; 
I I co ll ec ti ons : Khabiri , Rabenho r st. 

Hel ic ogloea lagerhe imi Pt~t. 

Syn. : Saccoblastia sebacea Bou rd . 6 Gal%. 
Corgan, Hazanderan . On a fa l l en branch, on \olood of fa gus. 
NH 1467 , 2668. 

Hirneola aur icul a-judae ( llook)Unde rw. 
Go rgan, Mazande ran . On fallen and l ean ing t runk s , on b ranches of 
fagus , Quercus, and indet. ligneous plants. NH I, U; 10 collections; 
Soleimani . 

Saccob la s t i a spha erospo ra H8ller 
Mazande r an. On fa llen branches . NH 1783 , 1785 . 

TREMELLACE AE 

Ba sidiodendr on cinere um (B res.) Luck- Al1e n 
Mazande ran . On a f al l en bunch , on \o!OOd of fa gus. NH 1838, 2740 . 

B . d emi nuta (Bourd.)Luck-Al l en 
Go r gan. On fallen branches. NH 1, 11 ; 4 collections. 
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Ba sidiode ndr on eyrt> i ( lo.'.1kef.}Luc:k- All cn 
~zande ran. On a fa llen branch of Fagus . ~11 2624. 

Bourd o tia galzinii (llres.)Bres. & Torr . 
Corgan, Mazanderan , Ci l .:ln. On fal l en l ogs , branc hes , twigs, on s tumps 
of Alnus , Fa gus , Gleditsia, Quercus, and indct. ligneous plants. 
NH 1, 11; l S collec tions . 

Eic.h ler i ella spin ul osa (Be rk. & Curt.)Burt 
Co rgan, Mazanderan. On fallen logs , branches and twi gs , on a s tump. 
Host conrnon on Fagu s . NH 1, II; 9 collec tions. 

Exidia glandulosa Fr. 
Gorgan , Mazande ran . On fa llen branches and tw igs of Betu la ., Carpinus , 
Fa gus , Parro tia , Quercu s and inde t. l i gneous plants, on a still­
attached t\o·ig o f Celtis. NH I, II; 6 collections; Solcimani. 

E. thuretiana ( LCv .)Fr. 
Mazand cran. On fa II en branc hes o( Fagu s. NH 2622, 2882. 

Exid iopsis grisea ( Pers.)Bourd. & Haire 
Syn.: E. ~1fusa (Br ef.)HlSll. 
Gargan . Mllznndenn. Mostly on fallen o r sti ll-attached, thin bunches 
of Fagus., Parr ot ia , and indet. li gneous plants, on a fallen trunk 
of Fagus. Nil II; 14 coll ec ti ons . 

E. molybd~a ( He Cuire) Ervin 
Compared with the t ype . 
Corgl\n. On a l eaning, bro~om-rotted trunk of Ac~r. NH 2086. 

Het e r ochae t ella dubia (Bourd. & Gah . )Bourd. & Ca lz. 
Gorgon. On brown-rotted wood. NH 2522. 

Myuriu11 podlach i cum (Br es.) Rait v . 
Sy n.: S~bacina podlachica Bre s. 
Ga r gan , Maznnderan. On a fallen l og , o n wood of Fagus. 
NH 23 18, 2800 . 

S~bacina inc rustans ( Fr. )Tul. 
Corgan. On l itter on the ground . NH 1379, 1488. 

Tr~•~lla 11~s~ nt~rica Fr. 
Ga r gan, Maznnd e ran, Gi llin. On fallen branches and twigs of Fagus 
and indet. ligneous plonts. NH 2225, 2435 , 2757 ; Sole im:mi. 

DACRYMYCETACEAE 

Caloc~ra corn~a Fr . 
Ga rga n, Hazand eran. On a foll e n log and brttnch , on a deal. HM 1741, 
25 13, 2842. 

Dacry myces minor Peck 
Ga r gan . On a f a ll en branch. NH 2075. 

TULASNELLACEAE 

Tulasn~lla allantospora \.'akef. & Pears . 
Ga rgan. On wood on the g round. ~1! 2360. 
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Tul asnella eich l eriana Bres . 
Co r gta n, Ma zanderan. On fa ll en t runks, l ogs and branches , on wood of 
Fagus , Que r c u s , nnd ind c t. ligneou s pl ants. NH rr; 8 co ll ect i ons. 

T. violea (Quln.)Sourd. & Calz . 
Gorgan , Mazandc r an. On a fa ll en branch , on a fal l en log of Fagu s . 
NH 2262, 2736. 
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RECOLTE DE THUEMENELLA CUBISPORA AU GABON 

FRAN~OISE CANDOUSSAU* 

22 r ue HOO-Par is , Pau, Fra nce 

R£SUM£ 

rreue;:;e~l:oir c~t~ls;;::he(E~~~;ul~ ~~~~~ ~~1~1~ ~~c 5~~= 
script ion c t compa rai son a vec lc ty pus en est falte 
d'aprl!s unc n~coltc des environs de libreville {Gabon ) . 

SUMMARY 

!~~=~;n~~1\ac~: 1bk~" c~~~~~~~ed& s~~~; · !cv'!,~~~\:o;!a ::: 
(1910) . A rcdcscrlptton 15 g i ven from a collection taken 
In the Libreville , Gabon , area , and comparison was 
made lod t h the type specimen . 

G. Gi ll es le nkolteur ·a pu observer les s t romas jeunes: 
"lls se prese ntent commes des petites masses abricot 
assez rouge de 2 A 3 mm de diam~ tre , erumpentes; pui s 
ces mas ses grossissent en prena nt une forme i rrCg u li~re 
e t e n deve nant francement jaunes. le s os t i.o les brunts­
sen t" (i n litt. F . C . • 23-V 11-78 ) . 

Stromas ma r s 8-1 1 mm de la rge, 10-15 mm de long , de 
fo rme si nue use et irreg uli ~re , s ubs tip ites , j usqu I A 5 
mm d'epa isse u r ( Fi g . l) . Surface veloutee latssa nt voir 
les ostioles Sombres des per i theces (Fig . 2) . Milieu du 
s t r oma A consis ta nce cotoneu se ( Fig . J}. Cet aspec t 
velou te de la s udace du s t roma correspond A des ~He­
me nt s d ive rt icules ( Fig . &) de 50 A 60 ~m de long, 
au dessus des per ith~ces , lesquel s se trou ve n t a u mi­
lieu d 1 u n t iss us pse udoparenchymateux compose de 
cellules A par'oi s minces , irreguliereme nt ang ul aires 
e t g lobu leuses d e 6-15 ~ m . deve na nt vers le milie u d u 
s troma des hyp hcs fl asques et lac hes ( Fig . 5) de 7 A 
12 ~ m de diam~tre. Pe rit h~ces enfo nces de 200- 250 ~ m 

• Coopera t ing Scientist. Plant PAthology Herbarium. 
Cornell Unl ve r s iLy, Ithaca , NY lt.853 USA 
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Fig . 1.. El~mcnts divertlcules de la sudace du stroma. x 600. 

Ftg . S. Hyphes l4ches de la par tie infCrieure du s troma . x 600. 

A 1' interieur d u stroma, sur un seul niveau (Fig . 3) 
disperses irreguli~rement, globuleux 250-280 pm de dia­
m~tre, canal des ostioles 200-250 pm long. Asques 8 
spores , naissant A la base des pertthi!ces, courtement 
Stipih~S o CylindriqUeS , 60-65 X s.o-s.s \olffio inSeOSibleS 
A l'iode. Spores uni sCrif:es , lisses , unicellulai r es , de 
formes irregulieres soit angulaires , cubiques ou arran­
dies aux exh~mites, S.S-7 .0 3-k pm, avec une ou 
deux guttules A 1' interieur, colorC:es sepia brun olive 
(Figs . 6 , 7) . Paraphyses d'environ 3•m de diamHre, 
races, frag i les , tncolores. se dC:sagrCgeant ra pi demen t. 

Recolte : G. Gill es, 23-Vll-1978 . A terre , sur <!coree de 
branche mor te. Foret La Mondah , 27 km 200 , Nor d Libre­
ville , Gabon. F.C. !806-1 (= CUP 58816). 

DISCUSSION 

Nc•us avons determine cette recolte: Thuemenella cubi­
~ (Ellis & Holway) Boed ijn , sans trop de certitude, 
~descript ions de Seaver et d I Ellis & Holway etant 

Figs. 1-3 . Th uemenella c ublspora (Ellis & Holw.) Boedljn. Fig . 1. 
Sudace e t forme du s tromta , x $ . Figs . 2-J . Coupe horlzontale et 
vcrtlcalc latssant voir les p~rith~ces, x 15 



506 

Fig . 6 . Asques e 1 
spores , x. 700 . 

Fig . 7. Asques Cl 
1400. 

CD 



Flg . 8 . Spores . 
X 1575 . 
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insuffisa ntes . Nous avons deman­
d<! au Dr . G. Samuels (DSlR , 
Auckland, N.Z.) at au Dr . C. T. 
Roge r son (NYBG . Bronx, USA) de 
nous confirmer ce tte recolte et si 
possible de la comparer au ty­
pus . lls ont bien voulu le faire 
et nous les en remercions vive­
ment. Voici les conclusions du 
Dr. Clark Rogerson : "Dr . Gary 
Samuels and I finally have been 
able to compa re the collection la­
belled Thuemenella cubispora (El­

li s & Holw ay) Boedijn from Gabon (G . Gilles , 23/7/78) 
that you sen t me . In all microscopic features the speci­
men ma tches the t ype colle·ction of Hypocrea cubis pora 
Ellis & Holway . The cuboid ascospores are the same 
s ize , shape a nd color and have smooth surfaces j the 
asci are 8-s pored and a re the same shape and size. 
The col lection from Gabon does have a br ighter color 
of the st roma, both outside and inside, and the im­
me rsed perithecia are more widely dispersed and are 
larger than in the type of .!:!..:. cubispora (there is indi­
cation th at thi s speci men may ha ve bee n treated with 
alcohol or some other preservative before or after d ry­
ing). We believe that the d iffere nces i n stromat ic fea­
tures of color are not e nough to modify your tentative 
identifi cat ion. Seaver placed Hypocrea cubispor a in his 
new genus Chromocreoasis stressi ng the 1-celled dark 
ascospores and 8-spore asci plus the s troma tic charac­
teri s t ics . Boedijn sy nonymized Chromocreo~sis with Thue­
menella si nce both had been cha r acte ri ze by the Cia"'rl<, 
1-cell ed ascos pores . l tentat ive ly ma i ntained the two 
genera as dis t inct in my survey of t he hypocrealean 
fun gi st ressi ng th e c uboid ascospores in Chromocreopsis 
a nd t he globose ascospores in Thueme nella. I h ave not 
ha d the op portunity to s tudy this complex in detail 
bu t si nce the ascospores of the type species of both 
Chromocreopsis and Thuemenella have 1-celled, smoot h­
walled , dark ascospores , I would now accept Boedijn's 
sy nonymy . I have 1·ese rv ations as to whether or not 
the rece ntl y described species of Thuemenella are con­
generic with its type. These species have warted asco­
s pores and accord ing to Doi the asci are 4-spored , the 
spores breaking apart to fo rm 8 pa rt spores . 

" In summary, Dr. Samuels and I ag ree with your 
identi fication of the collection from Gabon as being 
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Thuemenella cubisfcor a (Ell is & Holway) Boedij n. " ( in 
!itt. , F' .c. 12- ttt - 91. 
Nou s n 'avon s pu trouver dan s nos connaissances un 
mycolog ue conn a issa nt ou aya nt r ecol tC cette espece. 
Le Dr. Y. Doi (TN S, Tokyo , ]apon ) ne l ' a ja ma is recol­
te ni a u ]apon ni ailleurs (i ri !i tt . , F.C. 26-9- 78) . Les 
professeurs R. P. Korf (CUP , lthaca, USA) et j. Webster 
(U ni versity of Exe te r, G. B.) non plus. Nous pensons 
q u 'il s ' agit d 'une espCce tres ra re, apparemmen t con­
nue jusqu'c\ presen t de Iowa , Jama ique , et Gabon . 

Nour re mercions G. Gilles de cet envoi t res in teressa nt , 
a in si que Bruno Erb ( Erli n sb ac h , Suisse) de nous en 
avoi r fa it les p hotos. 
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GLOMUS ALBIDUS : A NEW SPECIES IN THE ENDOGONACEAE 1 

CHRISTOPHER WALKER 2 

OeportmMt of Forestry 
Iowa State University , Ames, Iowa 5001 I 

AND 

LANDON H RHODES 

Department of P lant Pathology 
The Oh10 State Univers(ty , Columbus , Ohio 43210 

SUMMARY 

A new soeci cu: In the Endoaonaceae 15 described prod1.1c:inc spores wh ich 
fall Into the morpholocl cal catecc;n•y of "wh ite reticulate sporo". T ho 
fut'IJU I Is koown to form vesl cular•:l.tbuscular mrcon hiz:t.e with on ion, 
sorchum, Md PQpl;u, 

INTRODUCTION 

Separate invcstig:ui ons into the Endogonacue and endomycorrhit.ae of 
Iowa and Ohio yie lded the same undescri bed species . Th is species has many 
of the characte ri s tics ascribed to th e " wh ite reti culate " spore types or 
EI·Gi ahmi et al. ( 1976). Hayman ( 1978). Mosse ( 1972), and Mosse & Bowen 
( 1968a, 1968b). The spo re s are wh ite . have a poorly defined su btend ing hyph<l 
<lt maturity. <lppear somewh<lt " ret ic ul;ue" when viewed th rough a compound 
mi croscope, and germinate by product ion of a germ tube through 1he spore wall. 
The species is herein named Glomus olbidus sp. nov . The Oh io iso late was 
c s t<lblished in pot culture on corn , and specimens from two such cultures were 
used for th e type coll ection . The paratype is from a fiel d collec tion fro m 
ce ntral Iowa , 

GLOMUS ALBIDUS Walker and Rhodes sp . nov . Fi gu re I 

Sporocorpio ignoto. Ch/omydosporoe (85-)95-168(- 19 8) x f85-)95-168 
H77) ~m . globosoe, subg lobosoe, ovoideoe vel irregu/ores . luce re(lexo 
hyo/inoe, albae vel olbidoe . /uce tronsrnisso luteoe vel te stoceoe . hypha 
sus tinenti uno vel roro hyphis sustinentibus duobus . Tunica spororurn stro tis 
duobus: exteriore 0.5-2 ._. m crasso . hyo/ino. ad rnoturl!em (otiscen tl et expanse 
in locos usque od 8 ... m. turn 1n pone exuto; 1nteriore 0.5-2 ~m crosse. (lovo . 
subriliter lomelloto. Hypha o(fixo (3 -)5-1 S ~m 1n diom, rumcls duobus . 
p/erurnque recto, simplex. et operto, od moturitern co/lobens. 

I, Journal P aper No J-9693 of the l ow:~~ Agricul ture ;"and Home Economlca; E ;~~pw l m~ol 

Station, Ames, Iowa, Projec:l 2294 . 

2. Prucot address : Fo re stry Commi ss ion , Northern Research St:\tloo, Roslio, 
Mldlo th l3r1 EH2 5 95Y, Sco t13r1d . 
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Sporocarps unknown, Ch/omydospores under reflected li ght hyaline when 
young , wh ite to off-white at maturity , :l /wa.ys appea ring yellowish to brown ish· 
yellow by transmitted li ght th rou gh " compound light microsc ope. Spo res with 
one subtending hypha (rarely wi th two subtending hyphae ), borne sin gl y in the 
soil on coenocytic hyphae . Ma ture spores (85-)95· 168(· 198) x (85-)95- 168 
(·1 17 ) }Jm. gl obose to subg lobose , occasi on<1lly ovo id or irre gul ar: cyanophilous 
in cotton blue :u maturi ty , sl owly and less strongly so in you th ; ma ture spores 
becoming dull orange to ye llo w in Mc h:e r' s reagent. youn e spores becoming 
pin k to or :t nge· red . 

Spore wa lls con tinuous with hypha/ walls. clearly double i n youth , con· 
sisting of an ou ter hyaline wa ll 0 .5-2 }Jm thick, and "" inner subequa l finely 
laminated wall , ligh t ye llow and 0.5 · 2 ~m th ick. At maturity, the outer wa ll 
crumb li ng and expanding. be coming as much as 8 ~m th ick in pl ac es a nd 
rende ring the spore opaque : then partly sloushlng, often becoming le ss than 
I ~m th ick and havin e a ro ughened granula r appe arance. 

Subtend ing hyphae 1-walled , ou te r wall th ickened a t spore base , (3·)5· 
15 JJm wid e , usually straight and simple , bu t sometimes constric ted at the 
spore base or expanded by thicken ing o f the outer wall to bl!!come slightly 
funnl!!l · shaped. Occasiona ll y with a bul ging septum 5·10 ~m distad of the 
pore , but us ua ll y open, Oute r wa ll up to 0 .7 ~m thick , s lou ghing a t matu rity to 
luve the inner wall (0.1· 0.5 ~m thick) unsupported: hypha then shrivellin g and 
collaps ing. often becomin g difficult to see . 

Spore conten ts of crowded oi l dropl ets, usua ll y becoming an gula r from 
mutua l pressu re to gi ve a reticu late ap pea rance : seemingly sealed off by 
collapse of the subtending hypha at maturity . 

Germination by germ tube penewuing the spore wall . Regrowth of the 
subtending hypha not o bserv ed. 

F i curo I. C hllltl'lydosporos of Glomus trlbidus 

{a) HahHO spou) (lort) and Imm atur e SI)Oro (ri ght) in juxt:\I)OSit lon . 

(b) Youn11 spore of Ct. ulbiJu. . Note tho two dllt lnct Wl'lls, 

(c ) A mature SI)Ore with the outer wall upandcd (top) and slouched (base). 

(d) Ge rminat i ng 5pore. T ho &o•m tube (Ct ) ha5 .:rown di re ctly th rouch the 
II)Ore w a ll . The coii:\95Cd subtendina hypha (h ) Is on the left . 

(e) Detail of subtond lnc hypha of a young spore. No te tho two walls. 

(r) Ootall o r subtendinJt hyph:t of an old spare. T he ovter wall h :'is d l up-o 
po;ued and the hypha (h) has al mou co llapsed . 

(a) Wa ll sttuctvre o f a younc spote , Two layer5 can clearly bo soon. 

(h) Wal l 1tructure o f an o ld 1pore. T ho Inner wall (lw) Is Intact, but the 

outer w:-~11 (ow) has c rumbled and is btc:.lc lnc down, 
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DI STRIBUTION AND HABIT AT 

Known from the rhi zosphere of winter wheott (Tri ticum aestivum L. ) in Oh io, 
and from :a round th e roots of grasses (Setaria spp. and Bromus inermis Lc yss ,) 
and pop lar s (Populus spp.) in an old meadow site in central Iowa, Found 
th roughout th e growing season . Pro bab ly also present in win ter as resting 
spore s in the soil and mycel iu m in livi ng roots. 

MYCORRHIZAL ASSOCIATIONS 

Forming vesicular-arbuscu lar mycorrhiue with corn (Zeo mays L. ), on ion 
(Aifium cepa L.), s orgh um (Sorghum vulgare Pers.) , and poplar (Populus x 
euromericono (Dode) Guinie r). Associated in the field with myc orrhiza l roots 
of popla rs, foxt3 i l grasses (Secorio spp .), smooth brome (B . inermis ). and 
wheat (T . oesti vum ). 

ETYMOLOGY 

Lat in , olbidus; whi tish . Rererr ing to the white to off-whi te appearance of 
th e spores when viewed by reflected ligh t. 

COLLECTIO NS EXAM INED 

HOLOTYPE: OHIO · P ic kaway Co (Collected by l H Rhodes , 6 vi 1977 ) 
among roots of win te r wheat (T. oestivum). Ty pe specimens fro m two pot 
cu ltu res on corn (Zeo moys ), Wal ke r # 169 , (OSC ; iso ty pe FH , ISC ). 
PARATYP£: IOWA • Marshotll Co , Rhodes , at the Iowa State Un iversity 
Rhodes Farm, Walker # 179 , 2l viii 1978 (ISC). 

In addition, s pecimens from the Rhodes F arm were e~eami n ed from random 
soil sample s taken eve ry two weeks during the summer 01nd e01rly autum n of 1978 
a s part of a popula tion dynam ic s s tudy of endogon a ceous spo res. 

DISCUSSION 

Mature spores of Glomus olbidus are separated from those o f oth er Glomus 
species by th e ir wh i te to otr-wh ite co lo r and by their thin -wall ed, collapsed 
subte nding hy phae. The change of co lor to ye llowi s h wh en viewed throu gh a 
compound microscope is also characteris tic . Gl. gerdemonn ii Rose , Dan iels & 
Trappe a lso has a very de li cate subtending hypha , but , unlike Gl. olbidus , th e 
hypha is th ickened for a short di stance from the poin t of attachmen t. The 
ou te r wa ll of Gl. olbidus and the middle wall of G/, gerdemonn1 i both a ppea r 
fi rm in youth and then swe ll and break down 01s the spore matures. However. 
the breakdown of the former is into granular material , whe reas the l;,.tter is in to 
flaky pieces of lam inati ons. Glomus clorus Nicolson & Schenck, and G/ . 
occuhus Walke r sp. in ed , have hyaline to wh ite spo res possessing an ou ter 
coa t which s lou ghs oH wi th ma turi ty. Both these species, however, lack th e 
consistently wh itish colou r of Gl . olbidus a t matu rity and have well -defined 
s ubtendi ng hyphae at a ll stages of development (Nicolson & Schenck, 1979; 
C Walker, Iowa Stotte Un iversity , In prep.). 

Young spo res of Gl . olbidus are hyalin e and can be con fused with thos e of 
Gl. occultus , Gl. clorus , an d GJ. pollidus Hall . Glomus occultus has a more 
comp lex wall s truct'ure than Gl . o/bidus , cons is ting of three laye rs , is genera lly 
much small er (35-100 11 40-110 ~m) , and has a persis tent sub tcnding hypha 
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which l:1cks an outer wall. The subtending hypha of Gl. occullus often is 
recurved , whe reas the subtending hyph:1 of Gl . o/bidus usua lly is straight. 
The walls of G/. clorus spores are not of equ:1l thickness, the oute r w:1ll being 
much thicker than the inner. The two walls of young spore s of Gl. o/b1dus are 
of almost equa l thickness. In addition , young spores of Gl. c/orus have a thin 
oute r coat. tigh t ly adherin g to the oute r wall , thus making three layers in 311. 
The description of Gl . poll •dus indicates that only one , laminated wall is 
present in 1hat species (H1lll , 1977 ), :and even matu re spores are much s m:1ller 
than many of the immatu re specimens of Gl . o/b,dus to be found in a collection. 
F inally , young spores of Gl . o/b,dus have a characteristic pink to ora nge -red 
reac tion to Me lz.er's reagent. Gl. clorus. Gl. occultus. and Gl . gerdemonnil 
ho\Ye no such re;"'ction. The respons e of Gf. pol11dus to this reagen t is 
unkn own. 

Carefu l observation of a series of spores wi ll allow all stages of devel op· 
ment to be studied, m01king iden t ific01tion easie r and more certain. 

Glomus olbidus is probably one o f the " white reticulate" isolates referred 
to in the literature , However. H;1/l & Fish (1979) rder to H<~.y m <~.n 's (1978) 
" whi te r c t icul<~.te" species , <~.nd state that it is not the same as that of Hosse & 
Bowen (19683, 1968b). The key of Ha ll & F ish ( 1979) indicates that Hayman's 
spore ha s projections 12-30 ~m high on the outer wa ll . No such structures 
occu r on Gl. o/bidus . and therefo re it is not the s:ame as th<Lt observed by 
Hayman ( 1978), The "white re t icu late" spores described by Hossc & Bowen 
( 1968a ) apparently :lre similar to G/ . olbidus. but one of us (Walker) has 
received spores from G 0 Bo wen of an Australian " white reticulate" iso late , 
and these are not Gl , olbidus . The " white re t iculate' ' spores of EI·Giahmi et 
a l , (1976) and Hosse ( 1972) look ve ry similar to Gl. olbidus , but the descrip· 
ti ons a rc insufficient for conclus ive identification. ll is possible th3t sever :l l 
tau ha ve spo res th at could fa ll into th e general morphological category of 
" whi te ret iculate". 

Consideration wa s given to rais ing a new genus to accommodate chlamy· 
dospor ic s pecies of the Endogonaceae that ge rminate through th e spore wall , 
but there are good reasons for not doing so. The germinati on of many Glomus 
spp. has not been observed , and it the re fore wou ld be impossib le to place such 
species to genus if ge rmin ati on mode w3s used as the sole generic criterion. 
At leas t one other species in Glomus (GI. poll idus) is known to germinate 
th ro ugh the spore wa ll (Ha ll , 1977 ). but in a ll other respects it dearly is a 
Glomus s pecies, In the genus G• gosporo, there are two germ ination modes 
viz. .. with or withou t compartmen talization of spore contents prior to germ tube 
egress, but as yet there seems no jus tification for splittin g the genus on 
germinat ion charac teris t ics. If Glomus we re separated on such featu res . the 
same migh t jus tifiab ly be done for G!gosporo . It may be that. as more is 
learn ed about membe rs of the End ogonaceae, s ubgenera will be erecte d based 
on mo de of ge rminati on. The use of such cha rac ters for generic de limitation at 
presen t wou ld lead to con fu sion rather th:ln d Mification. 

Ro se et al . ( 1979) re ferred to the similarities between Gl. gerdemonnn and 
iU.ygosporic species in Gigosporo :~.nd Acoulosporo. There are two ch;1racteris · 
tics of Gl. olbidus th:~. t cou ld s imi l;1r/y be considered :as evidence for ;1 link 
between it and azygosporic species in the family. The ge rmin:ltion direc t ly 
throug h the spore wall, rather than by regrowth through the subtending hyph a , is 
s imi lar to that of Gigosporo and Acou/osporo; and the reaction to Hel zer ' s 
reagent is typica l of the whi te -spored species in these two gener:l . However , 
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the re is no evidence of sexual or pseudoscxual stru ctures , such as the thin · 
walled hyphae on the mothe r vesicle of Acau/osporo spp. , or th e small hy pha \ 
projection on the bulbous suspens or -like cell of G1gasporo. 
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Surveys of the Endogonaceae i n Mexico by Trappe a nd 
I owa by Wa l ker r e vealed .10 undesc r ibed t axon in t he genu s 
Acaulos po r a. The spec i es i s ea s ily dis tingui she d f r om a ll 
othe r k nown member s of the genus . 

ACAULOSPORA ~ Wa lker & Trappe sp . nov . ( Figs. 1- 8) 

Spor ocar pia i gno t a. Spor ae s i ngill a tim i n t e rra e na ­
t ae , sess iles, la te r a l i t er ges t ae in hypha i n fundibuli­
for mi s ve l cy lindr.:J cea i n ves i cu l am g l obosam pr o pe t e r mi n­
a t a. Spor~e 100- 298 x 100 335~, p l erumque g l obosae ve l 
s ubg l obosae, inte rdum e lli pso i deae ve l reni for mes, obscur e 
ave ll aneae ve l atroh ibe r~e . s p inis l-4lJm a lt is o rna t ae. 
Spor ae t unica e s trat i s tribus, exte rio r e ~vella nco ve l 
at rohibe r o, 4-lOlJm c ra sso, medio e t inte rio r e hyalines, 
0 . 2-l lJm c r ass i s . 

J ou rna l Pa per No. J-9659 of the I owa Agr icu lture a nd 
Home Economics Exper i ment Station , Ames, I owa. 
Pr o j ec t 2294. 

Pr esen t addre s s : Fo r es try Corruni ss i on, Northe r n 
Resea rch St a tion, Ros li n , Midlothi~ n EH25 9SY, 
Scotl and , U. K. 
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Spo r oca rps unknown. Azygospo res fo rmed si ng l y in 
so il, sess i I e , atta ched by a co llar 8- l 5lJm broa.d to t he 
side of .1 fun ne 1-shaped t o cy l i nd r i c:a l hyph.l i hypha t e rmin­
a ti ng in .:l g l obose ves i cle about the snme s i ze as t he spore 
.1nd somet imes with t hin t a pe ring hypho l pr ojec tions, becom­
ing empty and s hrunken a t spor e ma turity. Vesic l e and 
hy ph .:l wi t h hya li ne t o ye llow w.1ll s 0.5-J}Jtl'l t hi c k . Spor es 
L00- 29R x 100-335\,DTI , usua ll y g l obose to s ubg l obose bu t 
occa s ion.1lly e ll i psoid o r r e ni form, du ll ye l l owi sh brown 
to d.1rk r e ddi sh b r own, usuu ll y with part of the vesicle 
a tta c hed. Sur hce o r name n ted with c r owded blunt spines 
l-4 lJ1Yl high , 1~ i n diamat the po l ygonal base , t n.pe ring t o 
0.5\.Jll .:J t t he t i p , se parate d by :!0 .2um, some t imes .1dhe ring 
in li nes t o fo r m a n irregul ar , pa rt ial r e ti culum on pa rt s 
o f the spo r e su rface ( vi s ibl e onl y by sca nning e l ec tron 
mic r oscopy). Porches of hya line t o subhyaline omor phous 
mat e ri.1l u p to 2)..'m t hi c k o ft en ir r egu la rl y e nc rust ing t he 
spines but r a r e l y cove ring the who l e s po r e sur f ace. Spor e 
wa 11 continu ou s excep t (or t he occ luded openings, three­
laye r ed: ou t e r Laye r li ght y!el l owi sh brown to redd i s h 
b r own, 4- l O).lm t hi ck inc l ud ing s pines a nd e nc ru sta tions, 
e nc los ing t wo memb r anous hya line wa ll s , each 0.2- Jum t hi ck, 
t he inne r wa l l usually sligh t l y thinner. 

Dl STRlBUTlON AND HA BITAT: Ab undan t throughout the 
g r owing sea son in so i l around r oo t s of a nnua l g r as ses , 
forbs, a nd trees o n a sa ndy rive r t e rrace ne.:J r t he Des 
No ines Rive r in central Iowa. and presen t in sma l 1 numbe r s 
in a heavy bl ack so i 1 in an o ld meadow ne.1 r Rhodes , l owa , 
in bo th si t es assoc i a t ed with o t her endomytorrhiza l Endo­
gonaceae. Found i n the we t sub tropics of Ve r ocruz State , 
Mexico, in so il be nea th r oad s ide g r.l sses a nd weeds . 

MYCORRHIZAL ASSOCIATIONS : Forms ves icular-arbuscular 
(VA) mycorrhi zoe with Fraga ria ~ L. in pot culture. 
Assoc i n t ed in the field with VA mycorrhiza.e of gr olSses, 
fo rb s , .1nd trees (Popul us s pp. a nd Fraxinu s .1mericana 1..). 

Fi gures 1-6 . At aul ospor a s pi nosa. azygospo res . 
1 . Scanning e l ec t r on mic r ograph (SEM ) s howi ng g lobo se 
form , s urfnce o r n.1menta tion, a nd the Occluded por e (arrow) . 
2 . SEM s howing p.1 rt of vesic l e ad hering t o the spo r e a nd 
s pines jo i ned in a pa r tia l , i rregular r e ticu l um . 3 . SEM 
deta il of the c r o wded s pines with patches of amorphou s 
de po s i t s. 4 . Azygospore attached t o co lla psed ves icl e 
( a r row). 5 . Subren i form spor e , with the oc c lude d pore 
( arrow). 6 . Three l.:.yers of s po r e walls ( arrows) . 
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ETYNOLOCY: La t in , sp inosa, ''spinose '' , in r e fe r e nce 
to the s por e orname ntation. 

COLLECTI ONS EXAH INEO: TYPE : U. S .A.: Iowa , Boone 
Co . , 4-H Camp, 23 Aug . 1979, Wa lke r 016G (OSC; i sotype 
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FH, i'SC) . PARATYPES : U. S . A. : [ow.:a, Boone Co. , 4 -11 C.:~rnp, 
3 Nov. 1978 , Walke r C68 (OSC) . MEXICO : Ve ra c ruz , Tuxtla 
Bio l og i cal Fi e ld St .lt i on, Un i v . ~uton. Me xico, Muni ­
c ipio San Andres, 9 July 1972 , Tra ppe " 3596 (OSC a nd ENCB) . 

The s por es from Iowa a r e Li ghte r co l o red and mo r e 
ye llow i sh brown tha n tho se f r om Hexi co, which are gcner.:~.lly 
deep r eddi sh brown . Thi s va riation a l so occu r s in A. 
l aevi s . The ~1ex ican spor es a r e gene rally somewhat l ar ge r 
~owa s pores , t hough the r a nges ove rlap cons i de r .1bly . 
We r ega rd these modest diffe r e nces as infr3 specif i c v3ria­
t ion . 

!!· s pinosa r esemb l es ~- e l ega ns Trappe & Ce rd. but 
diffe r s in l acking a comp l e t e r e ti cu l um s uperimpo sed on 
t he sp i nes a t ma t ur ity (F i gs. 7-11) and having only two 
t hin i nne r wall s (v s . three thic ke ned inne r wall s in 
!! · e lcg<~n s) . The two are di ff i cu l t to d i s tingu i s h at 
i unna ture s t ages . A. bire ti culata, the o the r s pecies with 
an e labo r a t e o rnamenta tion of pro j ec tions a nd r e tic ulum, 
is r e adily differentiated from~ - s pinosa and ~ · e l egan s 
by it s pr omi ne nt three-laye r ed r e ticul a r wall s 3nd s t out, 
polygonal projections ( Fig. 12 ) . 

KEY TO SPECIES OF ACAULOSPORA 

Six spec i es of Acau l osporo hove bee n di scove r ed s i nce 
Ce r dema nn a nd Trappe 0 9 74) desc ribed the fir s t two of the 
genus . De taile d desc riptions c.l n be found in .the c ited 
lite r ature fo r each e xc ept A. fo vco lota, wh i c h wi ll be 
pub l ished s hort l y. - ----

Figures 7- 12 . Ligh t mic r ograph s o f s por e s urfaces. (7 -8) 
Acaulos pora s pin)s.l . 7 . A c ro c ke d s pore s howing de t ai l 
of s pi ne t ipe (t and ba ses (b). 8 . Lower magn i fication 
de t a il of t ips of s pines, s how i ng s wir l ed arrangement . 
(9- ll ) ~- e l egans. 9 . Mi c r oscope focused on tips of 
s pines. 10. Ni c r oscope f ocu sed on bases of s pines to 
show r e ti cu l ate appea rance . 11 . Ni c r osco pe foc u sed on 
r e ti c u l um ove rlaid on sp i nes . 12. A. b i r e ticulata, 
showing the r e t i c ulum a nd e nc l osed p"'Tojection s ( photo by 
F . M. Ro thwe ll, f r om Rot hwe ll & Trappe 1979) . 
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Spor es l ess t han lOOlJm broad, hya line t o very pa l e 
ye llow; wa ll opp.uently s ing l e , r oughened so minute l y 
a s to a ppea r smoo t h • . ~. ~Ames & Linderm<an (1976) 

Spor es broade r t han lOOlJtll, hyaline t o o l ive , b r own , 
o r da rk r e ddi sh b r own ; wall wi t h 2 or mo r e l aye r s ; 
s u r face s hiny-smoo th or di s tinc tl y o rname nted .... . . . .• 2 

2(1) Spor es sh iny-smooth , globose to e llipso id or 
r e ni fo r m, 119-300 x 11 9-520~ , o l i ve t o ye llowi s h 
brown or r e ddi s h brown; wa l l with a r i g id out e r l ayer 
2-4 um thi ck a nd 2 thin inne r layers . .. .. . .... .... . ... . 
• • . . • . . . . . . . . • • . . •• !!_. l aev i s Ce rdemann & Trappe ( 1974) 

2 Spor es di s tinct ly ornamented .. . ..... . .. . ........ . .. . 3 

3(2) Spor es with spines or po l ygonal project ions, with o r 
without a r e ticu l um •...... • ....... . ...... .. . . . ........ . . 4 

Spor es with pits o r ce r e briform fo l ds, l ack i ng a surface 
r e t icu l um .. ......... . . . . . . . ... .... . .. .. .. .. .. ....... . .. 6 

4 (3) Re ticu lum la ck ing; spo res with c r owd ed spines 
0.5 - 2lJm tall , some times ove rl a i d with ir r egula r, 
pa t chy hy.1l ine e ncru s tations .• . ... . ...... . . .. . .. . ... . . 
• • . • . • . • . • . . • • • • . . • . • . • • • • • • !!_. s pi nosa Wa l ke r & Trappe 

G. Re ti cu lum present; spo r e s urface between r e t icu lum 
wall s with c r owded s pines or polygonal projec tions .. 5 

5{4) Spor e s ur face with c r owded spi nes ± 2 x 0 . 5lJm , wi t h 
a hyaline, a lveo late r e ti culum overla i d on t he sp ines 
a t maturity; reticulum wa ll s 1-laye r ed , ± l 11m t hick ; 
spor es g l obose t o e llipso id , 140-285 x 145 - 330lJm, ol ive 
t o brown or r eddish b r own . . ......... . ....... . .. A. e l e ans 
... . . ..... Trappe & Cerdem;:mn in Ce r deman n & TraPpe ( 1974 

Spor e s urface wi t h pol ygonal pr ojections ± I x l lJm, 
enc l osed by a gr ayish g r een, a l veo l .1te r e t icu l um with 
) -l aye r ed wall s l .5 - 2lJm broad; s pores globose , l 50-155lJm 
in d iam, li gh t brown .... . .... . .......... . ... . .. . .... . .. . 
• • . • • . . . . . . . . . • • !!_. bire ticu l ata Ro thwe ll & Trappe {1 979) 

6{3) s po r e s urface with Cer e br i fo rm fo l ds up to l2lJm 
tall; s pores g l obose , 200- 250lJm in diam, brown ; walls 
2- laye r ed, the inner l aye r r e ticu l ate . ... . . . . . ..... . . 
~· ge r dema nni i Sche nck & Nico l son in Ni co l son & 
Schenck 
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6 Spore s urfa ce pitted .. . . . . . . . . .... ..... . .... . ...... 7 

7(6) Spo res whit e to l i ght o live brown, 100 - 240 x 100- 220 
lJ!n, the surface with pits 1-1 .5 x 1-31-P se parated 2- 4JJm . 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . ~. sc r obiculata Tr appe 0977) 

7 Spores dark r eddi s h b rown t o nea rl y black, 200- 260 x 
220-260lJm, the surhcc wi t h pit s 4-8 x 4-l6lJm irregu­
larl y sep3 r ate d by 1 - 12~ .. ~. foveolata Trappe s p , ined . 
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DISTRIBUTION OF' tU'tANITA NAUSEOSA * 

by 

Gast6n ClJ?..rniin 
Escuel a Naci.ona l de Ciencias Bi ol6gt.cas 

Instt.tuco ~z:£~~"5~~ - Nacional 

Amanita nauseosa (Wakef.) Reid was described by 
Wakefteld (19~~ nauseosa Wa kef.) from a col­
lection made in a greenhouse with exot ic plants in the 
Royal Botanic Gardens at Ke"'' • England. Re i.d (1966) repor­
ted this speci es from the same habitat and transferred the 
species co Amanita. Later , OJzmcin (1975) described for 
first time x:-nauieosa from a \d.ld habitat at the edge of 
a tropical i=at.n forest in the SE of Mexico. 

Recent l y , h1.:u: lt.ng, (1980) r eported A· nauseosa fr.oo 
the Royal Botanic Gardens at Edinburgh ilso in a greenhou­
se. Ho.,.•ever , \Vatting doubts .,.,hether the Nexican materia l 
is conspeciftc "'' i th the Kew and Ed inburgh material .Watl t ng 
(1980) and Holde n (1980) accepted the bel i ef that Wake ­
fi e l d ' s fungus was introduced to Kew and Edinburgh from 
tropical r egions through exotic plants. 

Wa t ling's doubts concerning whether the He x i can mate­
r ial o f A. nauscosa is the same as that of Wakefi eld's and 
Reid' s his noTolifi'dation , because as Q.Jzman (1975) stated , 
the Nexican material was checked with a collect ion from 
Ke"" sent t o him and identified by Re id. Al l the macroscopic 
and microscopic features both in the E)"lg l ish and in t he 
r-texican materia l agree we l l . However , both co llecti ons have 
a membranous or f l occose annul us on t:he St i pe, a f eature 
not reported by Wakefie ld (1918) , Reld (1 966) and Bas 
(1965). Sure l y the annul us i s not of taxonomic value in 
this spec i es be cause i t is very friable and frequent l y 
lost in adu l t specimens. 

Bas (1969) w'ho revised the availab l e collections of 
Amanita of the world , only reported A· nauseosa from 
Wake fie l d ' s and Reid's material s. Bai r e lated A· nauseosa 
with A· aurco Cl occosa Bas , a species on l y known from the 
AfricOn Congo . It t s inte rest ing to ob serve that Peg l er 
( 1977) did not report eithe r !l· ~nor!!· aureoflo-

* Tills paper was supported in part by PNIE of the co.-.;ACyT 
in Mex i co. 
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~ from Eastern Africa , and Dennis (1970) did not re­
port these spec ie s from venezuel a and adjacent countri es. 
A· nauseosa is al so c lose to A· praegr aveol ens (Murr . ) 
StnS::onry-known from F1or1da-(Bas , 1969) and a tropical 
loca lity i.n Mexico ( Q.Izrncin, 1975). 

Conseque n t l y , the on l y report of A· nau seosa in a 
wi.ld habitat is from Mexico , where OJziiicin~collec­
ted it in three l ocalities in the State of veracruz and 
one (\o.'elde n & Q.Jzman , 1978) in the State of Oaxaca. Ho\o.•e ­
ver , A· nauseosa i s a very rare fungus in Hexico , because 
i n spite -orth'e numerous expl orations made by the aut:hor 
in the American tropics in collaboration wi. th or. A·L · 
We l den and h i s coll eaaues s ince 1976 to the present , the 
spec i es has bee n f ound only fou r times . It is probabl e 
that chis speci es a l so grows in t he tropical fores t s of 
South America, mainly in Brazil where mycolog i cal expl ora­
tions are very scarce at pt;esent. The introduction of!!· 
nauseosa in Great Br\.ta t.n surel y was through exott.c pl ants 
taken from America. In tht.s conne ction , wat l t.na (1980) and 
Ho l den (1980) show that the t.ntroductt.on of Leucocopr t.nu s 

~!f'~~~~t!s ( r~r~:~ t. ~~n~~~~n ?r~9~9 ~~i~.:!n f~o~0~~n t~~~i~-
cal regt.on of Eastern Au stralia through exotic plants. 

The author expresses h t. s thank s to Or. a. Lowy of 
Loui s iana State Unt.versity , for revising the text and lm­
provt. ng the Engl t. s h. 
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DlPODASCUS POLYPORICOLA NOV . SP., A PARASITIC 
IIEMIASCOMYC ETE ON PtPTOPORUS SOLONJENSIS I FR . ) PIL. 

T. SCHUMACHER AND L. RYVAROEN 
Botanical Laboratory, Univ. of Oslo 

P.O. Box 1045, Blindern, Oslo 3, Norway 

SUMMARY 

Dipodascus eolxeoricola is described as new from Piptoeorus 
soloniensis collected in Thailand. The host is r e ported as 
new to Southeast Asia and it is concluded that it is best 
placed in Piptopor us. A complete synonymy is reported for 
the host. 

Among some fungi brought back from Thailand by one of us 
(T .s.) there was a polypore that macroscopically was almost 
identical with Laetiporus sulphureus. However, a micro­
scopical e xaminatio n r evealed two startling facts. Firstly, 
t he generative hyphae had clamps , which excluded ~· sulphu ­
~ with its simple septate hyphae. 

Secondly , and more exciting , the only fe rt ile structures 
found in the hymenial tubes were asci containing ascospore&. 
Basidia and basidiospores were totally lacking. Repeated 
examinations of sections taken on different parts of the 
specimens and in different dept hs of the tubes, gave the 
same result., no basidia , but an om nipresent , undifferenti ­
ated layer of septate hyphae producing asci. The outer 
parts of the tubes apparently had more asci than the inner 
parts. The polypore was obviously infected by a hemiasco­
mycete, but looked otherw ise healthy without colour-change 
or apparent distortions. 

After having searched the literature in vain fo r a suitable 
name, pieces of the infected polyporc were sent to differ ­
ent colleagues to see whether anyone had some knowledge a ­
bout this parasite . The response was negative, but a pos ­
sible relat i onship to Oipodascus Lagerh .• Endomyces Reess, 
Helicoqonium White and Myrioqonium Cain was revealed , the 
two latter gener a mainly because of their affin ity to cort1-
ciaceous hosts. 

It is "''ell known that primitive ascomycetes may infect and 
parasitize basidiomycetes. In the family Endomycetaceae, 
the genus Endomyces is now circumscribed by the presence 
of naked, nonprol i ferating asci formed without visible con­
jugation on appa r ently diploid hyphae; hat - shaped, hyaline, 
gelatinous sheathed ascospores and the forma t ion of an im-
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perfect state of catenulate , cylindrical blastoconidia . 
In this circumscription the genus embraces three species, 
all g r owing parasitic on agarics (Redhead & Malloch 1977, 
von Arx 1977 ) . Other species with naked asci from conju­
gating gametangia! cells a nd with oval to ellipsoidal, 

;~~=~~d & a=~~~~~e~; 9~~)~~~~r~~c~~ ~~e E~*~:~c;:~e~~e by 
Zendera Redhead & Ma lloch , Galactomyces Redhead & Malloch 
and Magnusiomyces Zender and excluded from the Endomyceta­
ceae. VonAr x (1977 ) disputed Redhead and Malloch ' s clas­
s ificat ion of these primitive ascomycetes and maintained 
that they should better be placed in the genus Dipodascus 
based on similar cultural and conidial characters. In his 
emended description of Dieodascus , the genus, with its 
broad concept, includes species with the typical arthroconi­
dial form state Geotrichum ; naked one-to many-spored asci 
formed from conjugating gametangia! cells; ascospores hya­
line to slightly pigmented , from ellipsoidal to almost 
spherical , ornamented or surrounded by a sheath. The mem­
bers are conunonly associated with animal or vascular plant 
exudates or extracts, but is so far not recorded as para­
s! tic on fungi. 

White (1 942) described a primitive ascomycete parasitizing 
~ microsporurn , apparently without any adverse ef­
fects on the host. It was placed in a new genus as Helico-

j{~j(~urn a;~~kf~~;i c~~~u~~~1~;t:~!~~n~ra~h~ei~~a!!~~ ~fth a 
thickened tip, multi - spored; and two-celled, oblong to 
fusoid unsheathed ascospores with secondary budding and the 
formation of secondary ellipsoid to cylindric ascopores 
while sti l l in the asci. Cain ( 1948 ) came across anothe r 
non- ascocarpous ascomycete while examining a collection of 
the corticiaceous Dacrvobolus sudans and described it as 
Myrioqonium o~ontiae. The newgenui was characterized by 
asci producecrT'ii'liii'Ilateral, cymose clusters from fusion 
of i ndi ffe rentiated gametangia! cells , giving rise to hya­
line, o ne - celled, elongate-ovate unsheathed ascospores in 
a constant number of eight, which are l i berated through an 
inamyloid broad pore at the tip of t he asci. 

Afte r having compared the desc r iptions of the current non­
ascocarpous ascomycete genera , we have come to the con-

~~~~~0~e~~a~e t~~a~=~ ~~e~i~~~c~~~~h~ :!~d~ e~~~s Arx, 
which was also suggested by von Arx (pers. comm. ). The 
presence of ellipsoid, sheathed ascospores and asci deve­
loping from the fusion of two gametangia! protuberances 
from two adjacent cells on the same or separate hyphae , in­
dicate that Dipodascus is the proper genus (cf . Fig. 1. ) • 

DIPODASCUS POLYPORICOLA Schum. & Ryv . nov. sp. Fig . 1. 

Ascocarpa nulla. Asci sparsi vel dispersi , ex apic ibus cel­
lularum conjugantium evoluti qui seu vicini ex una seu ex 
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hyph!s diversis oriuntur, asci clavatis vel subcylindra­
ceis, 15-28 x 6-8 urn, 4-6 11 0) sporati, ad apicem dissol­
ventes . Ascosporae ellipsoidei, hyalinae , strata mucilagi ­
noso circumdatae, 4,5-6,0 x 3 , 0 - 4,8 urn. Conidia non ob­
servantes . Habitat Piptoeorus soloniensis (Fr . ) Pil. 

Type: Thailand. Cangwat Chiang Mai, Amphoe Mae Rim, Ban 

~~~~i~:e~n 8~~p~o~~~; · s~~o~f~~=f~~a~l~s;!~~:!~~r 
1978. T. Schumacher. TH 166 . Holotypc in herb. o, 
isotypes in K,CBS,OAOM,GB , CUP. 

Ascocarp absent, asci single or in clusters, subconical to 
short cylindric, bifurcate at the base, 4- 6 (- 101-spored, 
developing from conjugation of gametangia! protuberances 
which arise from two adjacent or separate hypha! cells, 15-
28 x 6 - 8 um , ascospores hyaline, ellipsoid, smoothwalled, 
1- celled , with a persistent mucilaginous sheath, inamy loid , 
4.5-6.0 x 3.0- 4.8 urn inclusive sheath, when mature filling 
up the whole ascus , being somewhat polygonal in shape when 
densely packed. Conidial state not observed. 

The ascopsores are liberated by the dissolving of the ascus­
walls , and spores from adjacent asci accumulate in a muci ­
laginous spore ball attached to old ascus walls or hyphae. 
This type of spore liberation is indicative of insect di ­
spersal , and insects are assumed to be t he most possible 
vectors of the fungus in nature. 

~~e A~~e~~e:a;:e~b~~~u!!~ ~~~;f, t~e~~ITt:dcf~o!u~~~:t~;nsis 
cladodes of the cactus Opuntia inermis. It is distin­
guished by smaller asci and ascospores and by its sub­
strate. 

~~~:e~~l~~~e~!~:5~r ~:m:u~r~!~:~1~n t~ ai~:s ~~~~c i~ 1ffif 
in her discussion of P . schulzeri Fr. and its confused 
history, concluded thit ~ens is should best be left 
i n Piptoporus to which it had been transferred by Pilat 
11936 - 42 ) . 

=~at~g~~~~ ~~n~l!:!!~~ er t*. a b~t~t~r~s h;~~~~ ~~:t:m s~!t in 
P. soloniensis. A striking character of the latter is the 
Skeletal hyphae, which partly dissolve in KOH. This is 
not the case with P. betulinus , at least not to a degree 
comparable with th8t of P. soloniensis. It is disputable 
how much taxonomic signiiicance should be attributed to a 
character like this. 
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!· betulinus is glabrous with a papery thin , smooth cuticle 
on t he pileus. P. soloniensis is first soft and dull, 
feeling velutinoUs when touched. Wi th age the upper hyphae 
agglutinate and become pale di r ty brown, and some sort of 
cuticle is developed, but 1 t is never papery smooth as in 
P. betulinus . The spores of the latter a r e hyaline, non­
Mly~allantoid, while those of P. soloniensis are 
hyaline, non - amyloid but ellipsoid. At the generic level 
the spore shape is of little significance a nd there are 
several exampl es of accepted genera with a variable spore-

~~r:~n~~~~ :~~e T~f~*~e~~r:~~l~~~~~ · ~~o~h~~= :~~e~~~~;~: · 
is also a conside r able variation with regard to pileus 
cover and it seems appropriate to accept a certain generic 
variation in s uch macromorphological characters. If not , 
there will be an enormous proliferation of small genera 
which will onl y cause confusion . 

Lowe ( 1975 ) placed ~· soloniensis in Tyromyces which he 
gave a rather wide circumscription. The genus is typified 
by T. chioneus , a monomitic species or a few skeletal hy-

~8~o m:~e~~~~r ~i t~e a f~~!d~~~aktf~m~~~~m~~~~ 1~y~a~e=~~!~~-
allowi ng for the presence of a few , scattered vegetative 
hyphae, apparently bei ng developed rather late. P. solo­
niensis , with its almost total dominance of skeletal-­
hyphae (generative hyphae can be very difficult to f!nd ) , 
should be excluded from Ty r omyces and left in Piptoeorus. 

f . soloniensis seems to be a very rare species everywhere. 
The last report from Europe seems to be the Fr ench collec­
tion mentioned by Tor tic 11975 : 22 1 which was made in 1969 . 

A modern description of Piptoporus soloniensis is given by 
Lowe 11 975 ), s ub. T. t r ichrous . The synonyms of the hos t 
are ci ted below. I f the type has been examined, the her­
barium in which i t is d eposited is ci ted with an exclama ­
tion mark. The country of the type collection is given i n 
parenthesis . 

!!1~05~:. s~~~~~~nj~s 1 ~~~ · ~ 9~;:a: Pol rus soloniensis 
Fr. Syst. mycol. 1: 365, 1821 . (Fr ance)!,lyeorus trichr ous 
Berk. & Curt. Ann. f-1ag . Nat. Hist. ser. vol. 12~ 

6!~~ ~~;~ · 1 ~~g~ ~otAUr~~m!~en~d ~c~~~~ · v~~~~ : ~~i : ~~~-
gary ). - Polyporus schulzeri Fr. Hymen . europ. p. 556, 
1874. (renaming of f.· irpex Schulz. ) nomen illegit. non 
Kalchbr. 1868 . - P . sublutescens El lis & Everh. in Langlois 
Cat. Pl. Bas ·. -La .-p. 33 , 1887. { USA) nomen nudum non. valid . 

~~~1 1: ~, P~~lY(~;Ays(~~~~~:e~u~~l=e~~~ · a~:!=~= is P~~o~~ppa 
Mycol . Writ . 6 : 997 , 1920 (,\ngola ) (BPI! ).- Polyporus ~­
dullae Lloyd Myco l. Writ. 7:1 33 0, 1924. (BPI ! ) (Chi na ) .­
Polypo)us sambuceus Lloyd Mycol. Writ. 7 :1 360 , 1925 (BPI ! ) 
(Japan - Polyporus irpex Schulz. ex Kr ause , Arch. Ver. 
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Freunde Naturg. Mechlenbur q II , 1 : 129 , 1925 (validating 
Schulzers nomen nudum ) • 
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TilE CENUS PE/I!C!LLTUM AND ITS TELEOMORPHI C STATES £UPENIC!t.l.IUM 
AND TALARCWYC8S , ptar J ohn 1. PITT , vi i i+ 634 p., 132 fig. , i. n s• , 
rclil! t o il E, "l'J79" (publi ca ti. on dat e COIII!IUnicat ed by A.P. being 
13 . 2 .1980). Academic Pr ess , 24 - 28 Ovo l Ro4d, London NWI 7DY , UK . 
Prix : US 92. - . 

Depuis 1949, l e Manual. of r;hB Poni.oiLLi.c de Rape r e t Thom 4!: tait Ia 
seu l e IIIORO& r aphie rel a t iv e~~~en t compUte d iaponib l e pou r I' ide ntifica tion 
des PQni. i.Hium. El l e r econnai uai t 141 es p~ccs e t vori~t~s . 

Lc!: concep t g~ n~ r iq u e de PanicilLium su ppo r t~ por Thom puis Raper 
et Thom voul nnt, r. n oppos ition avec l'arl . 59 du Code de noraenc lnture, 
que seul l e nom l e plus ancien, qu'il soi t ona1110rphique ou tll~oiiiOrphi­
que, couvre l' e nti l! r e t f: du chaopignon ( l 'ho i OUIOrpheHconcept botll nique 
des genres, vo ir Hennebert 1971), nusciu d'autant plus d ' oppoai ti on 
que l e nombre de d~couve r tu de PBHiciLl.ium ill fructificat i on sexuh: 
a ll a it grand i u nnt. Une r e vision 'oti ' inaposa it done . 

Pitt t' entre prit e t I a publi c . Sa r evi s ion es t ca ractiri •f:e pa r 
trois traits: (1) le dh ir de confornait ~ avec l e Code de HOIIIl!nclature. 
du IDOi ns dans !' esprit, s i ce n' ea t dans I n l et tre, ( Z) !'acceptati on 
de 93 ee pl!cea des 14 1 es pl!ces de Rape r e t Thora e t !'addition de 57 au trce 
espl!cea pou r l.1 plu pn r t r~ cent et, (3) l 'emphase donnt'ie t ur L1 c r o iuance 
e n 11ili e ux de culture nouveaux \lt 1 difft!rentes tempi ratu r el, 11101 
a' attache r be aucoup plu1 que Rape r e t Thora !II 1.1 IDOr pho l ogie. 

Lea 150 ea~ces r econnues p11 r Pitt comprennent 37 !UpenioiUiwn 
et 16 TalaJ"''m!!C68 ayn nt un e fonne Ptmicil.lium pour anaraorphe et 97 
espl!cea anamor ph iquee de PeniciLLium. 

Des 37 esp~cea i ncl usee dnn t l e gen r e E.'upenici Llium. 12 n! pond en t 
A des coxa d~ c r it a dnns Rape r et: Thom (1949), l ea: 25 autr ea: ~tan t: plus 
r f:cen t ea. Du genre Tataromyces , 1 ' aut eur r cpr end 16 t!s pl!ces A fo rme co ­
nid ienne PtmiciLlium1 ( les eapl!cea ~ anomo r phe MaroimbUJ e t Geomthio n' 
Hant pu r epr ises) , don t 9 cap~ccs de Ra pe r e t Thom e t 7 poe t i rieurcs 
1 1949 . C' e st dire l cs progr h de c u de rn i~rea di!:cadee. 

Le genre anumorphique c:on idi e n PBnicil-Lium Link ex S.P. Cray ca t 
divis~ en 4 sous-genre s , pu i s en sec ti ona e t e n sf! ri es. Le eous- gcnre 
Atrpery;il.loidJJs C25 ea~ces) ne comprend que l ea 1110 nover ti ci ll ~s l tri c t s 
a l 'exclueion dee Rcmiger.a de Ra pe r e t Thorn, soit 18 u~cea de ces 
autl!ur s et 1 po a t~ ri eures. Lc sous - genrc Purocatum Pitt regr oupe l ea 
bivcr ti ci ll t!:s , c ' ca t- h-dire l es Ramif}fVla e t lc s Divaroicat.Q de Rape r e t 
Thom oina i que Pe,z i oillium oitrinum qui dans lea VeLutina n' occupait 
qu'un e p l a ce de t:ran a it ion . Des 27 es~ces incl ueea , 5 seul ement sont 
postt!: ri cu r es 1 1949.Le sous-gt:n r e suivunt , PeniciLlium sbg . P~niciLlium, 
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resr oupe l cs csp~ccs tr ivenici ll ~es (ou b i vertiiUes a aymHiquc!l) ct 
c0111pr e nd 22 es pl! ces , dont 18 .1pp11r tenmi c nt aux Vslue.ina .. Lanata, Fimi­
ul.osa Be Fascic-.4l.ata de R.1per e t Thoa Jdes Lanata et f'lm' 4loBa, beau ­

cou p d' ea p~ces ~ tan t r e ndues s yno nymes aux autres ) . Ce lous-ge nre inc lut 
PonZ:c-ilLium ezpanau.'1 lectotype p ro pos~ du genre. Le sous-genre Bivorei.­
aillium Di e rckx ( 23 es phes) r egroupe IJ es p~ces des Biwzr-r:i illata 
8lJmQt.,-i,'<l de Rnpc r e t Tho m, 2 esp~ces r (ihabi 1 it6es de Di.e r c kx e t 8 es · 
pll ces r~ccn tcs . 

On not era que l cs Com es PB?tioil.l:iiUTf des es~ces d ' F:upt:~nicit.liW'f 
et TataJ~Y cs ne tJOnl pa s r epri ses dans Ia d au ifi cati on g~ n6 ral e des 
Perri ' tLium , ni mCme menti onm~es (A l' exc:eption de tro i s , p. 166· 169 ) 
don s l es c l ~s di chot0111iq ues des (!S~c:es. C' es t r egrettllbl e d ' autant plus 
que l':mteu r voi t dnns Ia slparation des nomenclatures ana.mor ph ique t!. t 

t 4! 14!omor phiqu e Ill posa ibilit ~ d ' a.bord e r l 'es~ce par un e seul e de aes 
fonae a e t ainsi a r rive r .\ son identif i ca t ion p r~ ci se. 11 est d' autre 
port cudeux de c:onstat e r qu e l e tnait ement de EupenlciZUum et c:e lui de 
Talm'Onll/ces ( dont l 'un pr~dde celui de Per~iei.l.Li.um e t l'<1utre le auit, 
on ne u i t pou rquo i) sont acc:ompagn~ea de ci lia ay noptiques chiffr~es 
t~cl on l e 1110d~ l c de Leen houta, t~ l o rs que l e gf'n r e PanicitLi.wrt es t intro­
duit par des c: l ~s di cho t om ique:s . Pourquo i ce tt e diff~ rehcc? Des cl~s 
synoptiques pour l ea PQniciLlium auui ent beaucoup a id~ h l'identir ica­
ti on r a pide . 

Sur le plan de Ia noe~encloturc , Pitt s ' er ro r ce de suivre le Code 
lnternationa le de No..encla tu r e So taniquc, ai ns i fai t -il, contrairement 
A Rape r e t ThOCI , une c hin~ di s t i ncti on ent r e Ia nomenc l.1tu r e de s t Hfo­
mor phea c t des ana1110r phes. Ce pendant il a ' en ~ca rte , s an s dout e A bon 
droit, a i ce n' Eta it prl~Mtur~ment. En effe t i l su i t 1.1 no~~~encl atur l! qui 
devrnit r~s ul te r de Ill conser vation du genr e Psniail.l.ium Link e x Cr ay 
(l ec t o type P. a.:rpm!BW!'I Link ex Cray) contre PsniciUium Fr. non Li nk 
( ho lotype M.u.'(Jr Cl'UBta'"'u u L. ) s eton Ia pro pos i t i on 420 de llnwkswo rth, 
!'i tt and Sutton in Taxon , 25: 665·670 , 1976 . De p lus it me t Mjll en np• 
p l i cat ion l ea propos it ions d' amendement de l 'art. 59 par le Secr f: tari. a t 
de Nomenclature de l'Assoc i.ati on Myco l ogique lnt e rnnt i onAi e (Tax on 28 : 
424, 1979) . Ai nsi it recombine dans l es ge nres t 6 l f:omo rphiqu es appropri ­
~s l ea 17 cs~cea d~c: rit ea .1vec t ~ l ~omo rph e et cla utea pa r Raper e t 
Thom dan s l e genr e Ptmicillium . Cett e pri se de pos iti on hard i e peu t 
sans doute d~mont re r l e b ien-fond~ et i e bon fo nc tionnemen l de ce s 
pr opos iti on a . 

ll n ' en r ea t e pas mo ina qu e I a r evi s ion de Pitt e xigera du ta.xono ­
mi ste hab i tu~ 1.1 I a tDOnogra phi e de Rllper et Thnm un e ffort de r~adaptati on 

En p lus des ch.1ngement s nomenc:latu r aux des e ap~c ea r e t enu es , l'i dentiri­
cat eur devra ae conva incre de 1.1 synonymi c des e s~ces r e jetf;e s . Un 
index donnant Ia r edi aposi ti on des ea~cea de Rape r e t Thom pourrn un 
t'ftl l 'aide r , mai a cet ind e x es t s an s pag ination. De plus , 1 'nu teur a 
1110dif i.~ l ea mi l eu x de cultu r e s t andard> u t i l is~s p;'Jr RA per e t Thorn , y 
ajout e un tro i s i llme mil ieu et r ecOIIdllnde l eu r u&Bge ! t r o i s t em~raturel 
d iff~ r ent es . Cett oe e xi genc:e ne fac il i t e ra pa s l e pa u age d ' une lltOnogra­
phi c 1.1 t' autre bie n qu ' e ll e ao it li C:ceptable. 

L' aut eur sembl e en e f fe t IIW!; ttre I' att enti on sur l es cara c t~res 
culturoux, en parti cu li c r I n v itease de c r o i ssAnc e b di f f f: r entea t em­
~ratures . On eut sa na dout e souha i t6 un appro fondi uet~~ent de l~tud e 
morpho loglque e t de Ia var i abi l it.:! de s es pl!cea . Lea descripti ons mo rph o· 
logiquea aont aucci nt c a. Lea photog r aphi ea, en mi c roscopie interfl! r en­
ti e ll e , exce ll entes pour Ia plup4 r t , auppl~e ront, es~rona -l e , ll Ia 
pauvret6 du deu ina . 



533 . 
Le I ivrc es t fo rt b ien ~d iu~ . co~m~c i I sc do i t. Ce pcndnnt que lques 

i111pr~c i s i ons ou c rr eu r a sont p:a ss~es inape rc ues . I.e Pro fesseur 8iou rge 
es t con s id~ r~ l e " s tud e nt" d t'! s on ~ l ~ ve Fr. Dic r ckx. Cec i e st d 'outant 
pl us contr.1ir e li I 'hiscoire que 1.1 plupart des souches ~ tud if!e s par 
Di c rckx lu i JJvait ~ t~ donn~c.s pou r ~ tude par Biourge lui - ml! IIM!:. Di e r ckx 
o ~ 1JJbor6 son Eceai de rovieon du oom'4t Poni.c il.U um b Ia fois sou s I a 
d irec ti on e t l ' in s pirati on de Bi ourge qui s ' y 6tait llttfll ~ Mjl'l de pui s 
1898. J e ne menti on nera i enco r e qu'une autre err eur, dans I a d i 4gnose 
du sous - genre FUroca t um p . 233 oU l es "metul arum" do ivent Ct r e des 
"phi.1lidum" pou r que ce sous · genrc r cgroupe des bive rtici ll6s . 

Dan s !' identi f i ca tion de champignons a uss i r-6pandus e t aussi i m­
portant& que l es Penici.1.lium~ on es t heur eux d'accue i l l i r- l' ouv r age 
de Pitt, fruit de 10 ann6e s de trnv.1il d i ff i cile, l ouab l e e ffort ver s 
une taxonoci e e t un e nome ncla t ur e plu s sUre ~ces c hatnpi gnons . 

ENTOW·!A (AGARJCAU."S)I N INDO~L\YA AND AUSTRALASIA, pa r E. HORAK . 
Bcihe[ te z.u r Nova tledwi g i4 vo l. 65, 352 p. , 234 fig ., 19 pl. (8 pl. 
col .), in s• , reli 6 ca r tonn6 ~ 1980 , J . Crame r ed . , POB 1.8, 
D JJ06 Lchrc, De u tschland. Pr-ix: D~ 150. - Cs ouscr. DH 120. - ) . 

L' aut eur nou11 es t bi e n connu d6 j?1 pour 1' i mportance de sea cont ri­
buti ons h Ia flo r e I!IOndi a l e des Agari c a l es (Hycotaxon 3(3):396 ) . 11 com­
IIM!: n~ll C€!tl e 6 t ude en Nouve ll e -Z~l3 nde pn r I ll r~co lt e de 196 7 ll 1969 de 
50 espilces nouve l l es d' E>1toloma. II c xpl o ra ens u i te Sri l.ankn (Cey lan), 
Si ngapor e c t. 1' l ndon~s i e mi s dU e comp14! t e r ses crop pauv r es r~co ltc s des 
co ll ec tions de ces r~gions qu e lui o ffrit g6 nl'l r euse!IM!:nt l e Pr. E. Corne r . 
11 exp l o r a e ncore I a Mnlai s i.e, l es il es Papua ct Solomon , de 197Hal 97) , 
?Jl. F. s~ c,..s d ' Elttol.omn , po ur- 1.1 plupar t nouve ll es , sont dlic r itcs de ces 
r~ gi ons, e t I 'aut eur cs time n'en d~c rire e ncor e qu 'une parti e de Ia ftore . 
Toutcs ccs r- lico lt cs ont 6tli li tudilies s ur l e f r-ai s , dlicrit es c t de ss in6es 
avec mtthode (ca rpophor e, c u ticul c , baside, s po r e , cystidc ). L' aut eur 
flu it l cs r~ g l cs de Ia nomenclature, re j c tanl l c nom Rhodopl!y Z.Zuc Que l. 
Pa r ail l eurs, il cs t: i. me lc s sous-gcn res ~ tabl is pllr Rom.agnetd ct. Gi ll es 
(1979 ) cOI!WIIC tro p fragil e& pour t e n t e r d'y g r ouper- Sf!S es~ces , A I ' e x­
ception de Claudopus, RicitoniBLla e t Pouz(n"'m'JCBB qu 'i l trouve prat i qu cs . 
I I lui impor t e plut&t de bien dlicri r e l es taxos. On r e gr e tt e r& qu'un 
e rra t um co r-ri geant d ' .:~utrcs e r-r-cu r s qu e des coqui ll cs n it dii li tre Bjout.; 
ll un t c xt c bi e n t ypogrnphi6 e t de l ec ture agrli01ble . 

A BIBLI OCRAPIIY OF NORTII A..'fERICAN CASTEROMYCETES: I. PltALLALES. pllr 
William R. BURK , Bibl i o theca Mycol ogica vo l. 73. 216 p ., in 8• , 
r e li li t o il6 , 1980, J . Cr-ame r ed. , PO& 1.8, D JJ06 Lehre, nc~•t schl. 

Prix DM 50 . - (sousc r . DM 40.- ). 

L'nut eur inclut dans sa l is t c t outes lc s r lifli r c nces, nutnnt popu ­
laircs que sc i cnti [ iques , relativ€! s aux Phallllle s (C i athraclies e t J'hal­
lac6cs) d'~rique du fio rd . Chaque r tifli r e nce s'accompagne de la Ii see 
des tnxa t rn i t C.s c t d e. l e urs i l lustrnt i ons, n in s i que de l eur distribu­
tion gliogrn ph ique . 

CONTRlBUC l ON AL ESTUO l O DE LOS APHJUOPHORALES ESPAIIOLES, par H.T . 
TELLERIA, Biblio t:h ec a Hyco log i c n vo l. 7~. 1.61. p., 82 fig. (36 phot . ) 
in s• , r- c li. ~ to il ~ . 1980, J. Cr ame r c.d. POB t.S , D 3306 Lchr e . 
Deut schl and . Pr i x OH 100.- (soutlc r. DM 80 . - ). 
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Dans un syst~me t<~xonomique 1110dcrne des Aphylt.ophora 1.ea , l ' .1uteu r 
p r-~scnt e un r e l ev~ a c tue l de I a fl o r e d'Esp3gne bas~ su r des r~co ltes 
r tkent es e t <lncienn es . Le r e l ev~ couvre !'ensemble de 1.1 p~ni n su le h 
! ' e xception de Ia Ca tal ogne , de l'And . .'ll ous i e o r iental e , de 13 Ca l icie et 
des Asturies done l e re l ev~ est seulea~Cnt bib l iographique . L'ensemble 
couvre 15 Cami ll e& , 114 genr es , 260 es~ces d~squell es 8 1 sont nouve ll es 
pour l'Espagne. Le syst~mc taxonom iquc e s t ~tay~ de boones descriptions 
e t remarques sur I a dist ri bution g~ograph ique, i llu s tr~ de car t es e t 
.1 ppuy~ de c.1~s d i eho tomiqtiCS des hmi ll es, genres e t es~ces . L'int l'! r!t 
de l' ouvrage, ~viden t pou r I tt fl or e es pagno le , d~passe de beaucoup 
ce cadre par La va l eur de la taxonomic pr opoat!e comme un e ayn th~se de 
la taxonomi c de & Aphyllophcral4s de Do nk ( 1933-1 958) et des appor t s pl us 
r~ cen t a t e h les Cor ticiaceae de Eriuon e t Ryva rd e n (1973 ·1 978) e t lea 
Polyporacoae de Ryvuden ( 1972- 1978) . Le I ivrc est e n es pagno l , l es 
d~s di chotomiq ues sont aussi en angla is. 

UNTERSUCHUNCEN ZUR CENETtK DES FORTPFLANZUNCSVERttALTENS UND DER 
FRUCHTKORPER· UNO ANTIBIOT I KJ.BILDUNC DES BAS IDTOHYCETEN AGROCYBE 
At:GeRJTA ~ par F. METNHARDT, Bi b l iotheca Myco l og i c :~ vo l. 75, 128 p. 
5 f ig., 14x22 em , dos papier , 1980, J. Crll iiiCr ed. Pr ix DM 40(32). 

La propagation v~g6 tative de Agrocybs ae{leJ'i ta est dtt e rm inEe par 
une i ncOI!Ipat ibi lit~ homogt!ne dans l e cadre d 'une sexualit~ t t!t r apolai r e, 
rtSgl~e pa r 2 g~nes ind~pe ndan t s A et B dont t' o r dre pe u t va ri e r de race 
i'l race. Etudi:~nt 2 races diff~ rent es 1 ' aut eu r di! finit l es type s compati­
bles de croi semcnt. La fructif i c ntion du champignon, d':au t r e pn r t, est 
r~g l~ e par 3 g~nes , un g~ ne Su pe rmettant I a fert il it ~ des dicaryo t e , 
un gl!ne Fi de:c lan chant \'ini tiation du c ar pophor e et un g~ne Fb r l!glan t 
sa d i fM r cnciat i on. App l iquant ces r l!su ltats, 1a ea ractl! r isati on prf!eise 
des souc hes per mett r a d ' obten ir ll coup sUr des f r uctifications. Ce tt e 
thl!; se 11 4!:t6 r 4!:a li s~e sous I n d i rection du Pr . Ka rl Esser. 

STUDIES ON THE TOLERANCE TO ELEVATED TEMPE RATURE IN PLEUROTUS 0$­
TREATUS ( J ncq. ex Fr.)Ku=ner. A CONTRIBUTION TO TAXONOMY AND THE 
CENETTCS OF THE FRUITlNC PROCESS. pn r SU I LONC Ll, Biblio thec a 
Mycolog i ca vol. 76 , 86 p. 11 fi g . , 17x22cm , dos papie r, 1980, 
J. Craoer ed. , DM 

Ce t te th~ se r~a li s~e ll I' Un iversi l~ de Mo r bu r g sous Ia d irec ti on 
du Pr . C. Eger-Hurmu~ l . appuolt i mporta nc e pour I a t~n4!tique de PZeu rotus 
ostNatus e t I a s~ l ect i on de aouches ad a pt~es nux mt!thodea de culture 
industrie l le . L ' aute ur , 4!: t udiant les monoc :~ryon s e t di caryons de aouches 
lli optimu111 thermique ~ levi! (floride) et bas (Eu r ope) et de l eur s hybridea 
df!montre I 'ex i stence de 7 g~nes commandant Ia c r oissance mycl!lienne se t on 
la t em¢ra ture et un g~n e unique Ft rl!glant, en [ onction de Ia t empl!ra · 
ture, l e d~ve l oppemen t du ca rpophore , de s a couleur e t de s a textu r e. 
De cette ma n i~re l ' nuteu r dt:mon t re l'i dent it~ s pt:ci f ique entre aouc hes 
de haute et basse tem¢ r nture e t Ia synonymi c d ' i!:a pl!ces tell ea que P. 
pull1tona:rius Fr., P. sapidus Kalchbr. ~ P. ostroatus, l ea condi t i ons el i · 
matiques fais:mt prf! va loi r de lll4 in ti e n de gl!notype ll optimum haut ou bas 
s uivn nt les r~ gions. 
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Bisporell a 3 13, 316, 329, 333, 3114, 358, 

359: clt.-l na 316; d lscedens ] 16 , 333, 
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Cenococcum 7, s& ; g,.a nllo,.me 6 , 7 
Cepha t~sc:us 49-~1 
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Cephatotheco Jt-JJ , 54, 56, 58, 86 ; p ale-

o,.um 56: splendcns SJ : s u lfu,.te& 31-33 
Ce,.oceome,.ullus sc,.pens 483 
Ce,.oceotnyces t)Oo"eolls 476, 483 
Ce,.otobo s ldlum cornlge,.um 479, 483 
Ce,.otoc o ,.p l o 56, 87; cactor-um 56 
Ce,.otocystls 4, 48-53, 56, 86 ; 9,. Flmb,. l -

a tn 49, S2 : 9 ,. Ips ~3 ; 9,. Minute ~2 ; 
lil r" P l ilfe,.a ~3; adiPO!Ill ~1; llmbdeta 

" Ce,.otocy s topsl s 49 , SZ , s&, 86; minute 

" Ce,.a!OIIoma ctuJ I Inco la 62 

Cen:osep to,. l o 2 15 
Ce,.cospo,.o 201 - 203, 205 , 206, 208, 210-

216: abchoz.lco 206; al b ldo- maculon s 
212 ; n p ll 202, 216 ; o,.bor"esceot ls 209 ; 
OI PII,.ng l 203, 204: aspa,.oglco la 204 ; 
c anescens 20S; ca,.a c alloe 205, 206 ; 
d at u,. \cola 206; dlpsocl 208: elonga ta 
206, 208 ; hyd,.angeo e 206, 209 : n v­
d ,.onlileGna 209: hyd,.ongelcolo 209; 111 -
clcola 211 : Jot,.oPhoa 2 10 ; jatf"'OI'ut e­
cui"'CIIS 2 10 ; jo t,-oph o,.u/?1 2 10 : knaut l­
a e 208 ; p ochyde!"''l''a 201 , 203 ; phys oll ­
dlcola 2 12 ; ph yulldls 212 ; p u d lcat 
213; ,. lcl n ello 213; ,. lclnl 212 ; sc:o blo­
s lcol o 208 ; .or-di cta 215 ; SPhOo,.al cetco­
la 206, 214; SICNIIobllcol a 215 ; tec:o-
1?1011! 215; tec:Oft'lico la 2 15; te t,.ogon lae 
206, 216 

Cer-cOSPOI"Idlum 202 
Cei"'CCSPOr"l na 201-203, 209, 2 12; a s on ,.ogl­

cola 20 1, 20l, 204; c o,.acallae 204, 
205: d at u,.lcola l OS, 206; elongata 
208; hyd,.angclcol o 209; lllclcol o 2 11 : 
jot,.ophlcol a 210; mote 2 10 ; phyaolldl ­
col a 211, 212; ,.lc lnell o 212 , 2 1] ; sca ­
bloslcola 206 ; sens lt l v oe 2 13; SP"'Oe,.• 
o lcelcol a 214 ; steN~Iobllco l a 2 1 ~ ; le­
tragonlae 216 

Ce,.IPOdll alftchuano 476, 479, 492 ; 11 111 -

c e lsll 492 ; pu,.pu,.eo 48 1, 492 ; r"Citlcu­
l a ta 492; ..,\ ,. \dans 476, llo92 

Ce,. ,.ena unlc:olo,. 476, 493 
Chadeloudla 51 , 52, 56, 87; mo,.lno 52 
Chadefaudlella 42, 47, 56, 86 ; Quetell l 

47 ; thomo sll 47 
CHAOEF AUO I ELLACEAE 46 
Choetode,.ma 377; luna 377, ]97 
Chaetomldlum 56, 57 , 63, 69, 87 ; a,.11ll 

32 
C" oetomlum 42, ~7 
Chaetosa,.tOf"'ya 29, 57, 61, 86 ; ch,.ysella 

29 
Chaetothec a ~7, 87; kalilll ls 57 
C"ola ,.a 48, SO 
Ch lorenc:oella 313, 3 16, 342, 344 
Ch!Of"'ld lum 249 
Chlot"Oelborla 313, ]17, 318; oe ,.ugln -

a sce ns l\6 
Ch lor-osplen lum 317; oe,.ug lna scens 3 17 
Ch.ondf"'sle,.eum p u ,.pu,.cum 48] 
Chi"'tnnC:,.eops l s 507 
Ch,.ysosood um Ito, 17, 36, 57, 70 ; fo d­

naecolo 37 
Clbo,.lo ce,.ea 326, 328 ; pecklone 273; 

velhaensls 369 
Clba,.lopals ]26, 3~9 . 36~ : te n tus 326 
Cladobot,.yum 246 ; cu,.vatum 246 
Cl ados POI" Ium 464, 465; ~,.ba,.um 464, 465 
C!a t.,,.us colu mna tus 230 
Cl avo,.la 282, 284, 28~; s ubg Clavull noo­

sls 282 ; alclco,.nls 26 1, 282 ; omoena 
28 1- 283, 285; a u ,.a ntl a 283 ; helvol o 
283; lu teo-tene,.,.lma 283; mlnlato 284 ; 
oallldoroua 282; p hoenlcea 281, 28l , 
28~ ; s pl,.a lls 281, 284, 28~ ; .zoll l nge,.l 
282 



Clavu ll nooal s 282 , 2811 , 28S ; a-nn 
283 ; a u,-aru lo. v mac,.osoo,.a 286 ; au­
,.anc lo.cl nnatle,. lne I a-na 283 ; lu­
leo- tene,-rol me 283; mlnle co 284 : v ~tan­

gu lnee 284 
Clelslobomba rodl a S7, 87 
Clel s toloOII'In S7 
Clel s lo lhec;a 57 , 86, 87 
Clelslo lhe lebolul 57, 59, 7 1, 87 ; n lo lgon. 

en11ls 57 
CIIIOC:)'be au,.ont l aca 395 
Cocc idioides 4~; lmll'! ltls 1156 
Coll ,. lcl a SO II!hulato 476, 497 
Columnoc.y t t ls 3911; abletltH!I l9to, 397 ; 

a ,a.lgue 394, 397 ; o lme,.lenslt 394, 397 
talus lus lfOt"ml s 227 ; gn ,.clee 228 ; java­

n lcus 228 ; achellenbef"gl ae 228 , 232 
Confe f" tlclum 468, 469 ; lntldlotu"' 468, 

470, 472, 475 , 483 ; kllf"Stenll 468, 
470; OC:hf"liCI!tUm 668, 67 1, 672, 477 , to83 

COI"' Iochoet o 57 
Conlochael ld l um 57, 61, 87 
ConiOPhot"a 372, 376, 378 ; af" lde 379, 

397 ; uroebello 378: eremool'l lle 378, 
397 ; l u sl spora 378, 397 ; monUme 380; 
ollvatcen• 379; outeana 374, 378 , 
397 , 476, 479, 491 ; SOI"''t"lo 379 : s uffo­
cat e 379, 397 

Conloohot"ell a 372 , 174 , 378 : ollvacen 
378, 398 

Conlosoodum 460 
Conlothec:: lum 457, 464; a lf"Um 657 ; crous­

l a ceum 456; e-olde,.mldls 464 
Conne,.shl 33, 34, S7, 86 ; f"ll s lonll 34 
Coodl'lul 395; Olf"a mei'I! Of"lul 37 3, 395, 

398; mlcoce u s 395, 398 
COP I"omyces S7, 87 
CODI'Oh•l 36 
Corodlerol 1e1 344 
CoreomyceiOPsls oe<~ l ous 101 
COI"alhromycu sc: ydmaenlcola 440 
Co,. lolell us 382 : c a,.oonadus 382, 398 ; 

helero<norg,l'lus 383, 398 ; mallcola 374, 
383, 396 : seo l um 383, 398 ; .. do lls 
383, 396 ; vo ro ii1Qt"1ft l l 383, 399 

Corlolooslt floccose 476, 493; g11111ca 493 
Col"tlclurn co!'lflue"s 70 ; exile 170; mlci'O­

II)Of"urn 526 
Co,.ynatc.el la SB, 87; humlcola SB 
Cl"ep ldolus 421, 428 ; aect Cl nl'lobef" l l'll 

419; clnnab o,. lnu• 417- 428; decu,.f"e i'IS 
4 17 , 419-421 , 423, 428 ; vo.dab llls 421 

Cf"eOII'Iul a SB, 86 
Cf" illella sulohu,.ea 490 
Cf"ls lil'l la helvetico 476, 483 
Cf"OI"'O I" Iiul"''l coleosPOI" Iol des 449, 654 
Cf" uStode,.mo 377 ; d,-y ln um 377 , 399; t"'!SI-

t'IOIUm 372, lT1, 399 
c,.y plel'ldoxy la 32, 33, 58 , 86 : h y pophola 

lJ 
Cryp iOSPh•Utf" ill 140 
Ctenomyces 15, 16, 20, 58, 86 ; SC! f"f"III US 

20 
Cudon le ll e Jo van lca 342 
Cyonode,.mo \38 
Cy e1h1.1s II IC!f"COI'eus 230 
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Cylll'ldr-obas ld lum e volvens 483 
Cylll'ldroou•lchum 249, 250 ; olbum 249 ; 

clovat um 250 ; cuf"v&lul"''l 249, 250-252 ; 
ellls ll 250 ; hennebef"tll 250, 252 ; ln­
flat u m 249 ; oblonglsPOf"urn 250; o llgo­
Sf)eN!Ium 249, 2S2; pr-o llfer-um 2lo9, 
250; f"tiC)ens 249; t,. lseotetum 2ol9 ; z lg­
~llee 250 

Cys tus tef"eum hetef"omorohurn 415, 483; 
at,.elosurn 476, 48) ; subab,-upt~o~m 475, 
479, 480, 483 

Decf"ymycea minor 475, 500 
Dacryooolus 374, 377 ; ko,.s tel'lll 377, 

J99 ; sudan• 377, 399, 475, 480, 483, 

"' Dac l ylomyces 24, 26, 30, S8, 86; thef"MO-
phi lut 30 

Da t,.onl a s tereoldel 415, 491 
Decol'l lca all'leto,.um 239; coke,. lana 239 
Daedalea 381, 383; berkeley! 383, 399; 

Jun lperlf'lo ]7), 383, 399 ; q u e,.cl na 
373, 384, 399, 479, 460 , 49) 

Daedoleops ls confragosa 493 
De lg iOf"la 185, 186, 188, 189: amoene 

185, 188, 189, 190, 192, I!J5, I!J6, 
200; mode1ta 185, 189, 190, 192-1%; 
oulcn. lla 18S, 186, 189 , 190, 192, 
194, 195, 196; ou lchef"rl ma 185, 188-
190 , 192, 195, I!J6, 198, ~00 • 

Del'ldr osp l'laera 11 , 22, 58, 86 ; ebe,.-
haf"d l li 22, 23 

DENOROSPHAERACEA.E 22 
Del'ld.-olheht acef"ll'le 483 
Derrnaoterornyces 4)) 
De .. to,. le 58, 87 
Dex! f" lnodontla 168 , 112; mol ll utc.ula 

168, 172, 17) 
DleiOI'ItiC I!' l a futvlde 154 
Dl etf")'PC! stlgmo 156 
Dich l<~eno 26, 27, 58, 86 : lel'l t lacll 27 
DlchOtomotnyces 11, U , 58, 68, 86 ; 

ceJol l 13 
Dl"yt:l l f" lchlell e 139 
Di d ymium 58, 87 
Oldymotrlchla 140 
Dlehilomyce s I 1- 13, S8; mlCI'OSPO,.uS 12, 

ll 
Dlmerornyces laop tOI"UI 101 
Olngleya 302 
Dlplas~o• a••f'lasi)Of"a sa. 87 
Dio losteg,henus 58, 86 
DloochtSCOPSII 12, 50 
Dlooc!ascus 12, 50, 6 1, 525, S26 ; <~ggrc­

gatus 12 ; eustf"allensls 528: pol yi)Of" l­
cola 525, S~528; un ln uc leat u s 12 

Dl s a,.t lcul otu• 16, 19, SB, 86 
Donklo pulcherf"ima 475 , 483 
0of"a lomycel 41 
0~"e Pfi i'I9IOO!'e oennos a 161 
O,- yOPhllo 235 

Echl nooodosi)Of"ll 58, 87 
Ectelnomycu 440; DCI"OUI IIIul 431 , 440 ; 

out ll llmu• 43 1, 1140 
Ed yuil ll!l 26, 59, 61, 86 ; Gl hecla 26 
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Elch lerlet le so ln ulosll 480 , S00 
Eldame l la 15, 16, 21, 59, 86 
Elono 59, 87 
Etooholllyc:es 6, 7 , 12, 55, 56, 59, 87 ; 

c:yono.!IPQru 5 8 : g r-n n ula tu s 6, 7; oer- ­
aoonll 7 

Eleutl'\er-as cus 16, 59, 62 , 87 ; tectardll 

" Emcr"lcella 26, 28, 57- 59, 62, 86; v ol" ie -
color 28 

Emer ic.,ll oosl~ 31, Jl, !16, 59, 66, 68, 
86 : terrlc:ole 34 

EmlftCW'Isl ella 16, 17, 20, 59, 86 
Encoell o 313, 315, 353 
Endoc>"'na r llum 111•9: no,. l(nes sll iiiS<6, 

657,458,461 
El'ldoonyce ¥ 12, 49, 50, 61, 525, 526; de­

c lolens 50: gecu.-lchum 12 , 61 ; rce.!lsll 
12,61 

Endomycoosl:l 50 
Erue.-oca.-pus 42, 44, 59, 86 ; un iPOt"UIIi 44 
Eosonoer-la ll, 87 
Eo te.-fe 2l o 59, 87 ; p erG!Ii il lc ll 59 
Eoho;o~Kus 60, 87 
Er'emodo thl s 60, 87; angular !• 60 
Er"emomyces 67, 87 ; blll'l ler<J III 67 
E.-lomycoosls 119, 140 
Eryslcu"e 123 
Euoenlc l l l lum 26, 29, 56, 60, 86 : c.-us to -

ceum 29 
Evphof"lornyces 440 
Eui"'phi um 48 , 49 , 51-5), 60, 86 
EUROTIAlES 23 
El<rol lo lln 60, 86 
Eurollops l a 60, 86, 87 
Euro! lulfl 26, 28, 59-61 , 65, 86 : dlplo­

C'I' SI Is 65 : ,.,erbnl"itii"Uifl 28 ; p u lc her.- 1-
mum 42, 63 

Eul y pa 1S6 
Eu! ypetla 1S6 
El>.l d lo glnnd ul o!io 500 ; ll"' l< l"r!l lnnn 500 
E..:l d iOP s l to e lfus n SOO ; g d s na 480, 481, 

500 ; rnoly Ddea 500 
Exogone 296; kolurlon n 297 
Exoph lnlll ... ernec: ldl 457 

Fnlrmnn l n 60, 86: s l ngu lnda 60 
Fnu ,.ellnn A, 112, 45- 47, 60, 63, 86: eton-

gn tn 60: lim lgenes A6 , t.7 
Fennell l n 26, 28 , 60, 86 : flo vlpes 28 
F lbrlcl ell v m 172 ; sll..,oe-,.y ne 172 
F lb r-lclvm 172, 175 ; corl o ceum 168, 174, 

176; la p pon lcvm 174 , 175 ; multlcyst ldl ­
um 168, 175, 176 ; ~"ude 175 

F lb rodon ! l a 172: gassyp l n n 475, 483 ; 
5Ubcer ocea 476, 48) 

F lb l<lornyce s !Jr!Oienll"ionall s to75, to84 
F l s svd ce l ln f l lomento 456 
F lswllne 380; l"lepn l1c:o J80, 400 
F le lsc: ,.,hnld n 61, 87 
Fornes nnnot. u s 49J ; c:a j dndel"i 384; lomen­

to.- lus 476, 1178, 480. 48 1, 493; me ll ne 
385: ofl ic: lnn lis 384 : p l n 1c:ola 3Bt. ; ...,_ 
.se us )84; .s -..broseus J84 

F"om l1110111 l81, .3&4; c:a}andel"l 384, 400; 
c:y t l!~i nn 1194; mellne 372, 373, 38.5, 

400 : offlc lnnl h; 373, 384, 400 ; p ln lco­
ln 373, 384. 400, 476, 480, 493 ; ros ea 

*· 400 
Fl"agosohae.-1o 3 1, 33, 6 1, 86 : pu.-Du,.en 

lJ 
Fumayo 462 , 465 ; vagons 464, 465 

Galnc:tornyce• 9, 12, 61 , 526 
Gnl.c l n lo l l"' c: ,.us tons 481, 484; longlbnsl­

d le 476, 48t. 
Cillnoclermn 421 ; odJDerlum 497; aoo1ono ­

aum 497; au11rnlo 475, 480 , 497; ev...,_ 
ooeum 497 ; lvcldvm 480, 497 ; monoul­
c:~hrll 476, 497; ~lnacevlfl U5 , 497 

Gelas l nosoor• !14 
Gcooohllo 235 
Geotl"ic:hum 526 ; c andl dum 12 
Ge,.ms l l lo.ooro 61 , 87 
Glgasooro 51J, 514 
Glloc:l odlum 25, 26, 68 
G!oeoc:.y i! ld le11l<m 1168; lnsldlos \<m .r.8J; 

lncteKens 468, to69, 471 , 479, 484; o­
c:n,.aceum 483 : POI'OSUm 479, 450, 484 

G1oeodontln c:olumblens ls 476, 484 
Gloeophyll um lSI, 385: saepl el"ium 385, 

40 1, •11, .t.9l; S!r'ie!um 385 , 401: !l"ebe­
u m 385, 401 

Ghk !oporvs d lchi"'O..S "?6, 479, 493: oan­
I"'OC:Inc:!us 676, 479, 493 

Glomus SIJ ; ol b ldvs 509, 510, 512, 51J; 
ct e,.us 512, 51J; gel"de!fiOI"'I"' II 512 , 
513; oc:cullus S l 2, S1J; pnll ldus Sl2, 

"' Grophl um 41, 64 
C.I"OOhoS h"'OfiU!I f)l t<l)' li !Gmft 156 
Grlfolft fl"ondo:;a 693 
Guellc h l e 161 
Gull ll ermondl e 61, 87 
Gy mnoscello 16, 21, 61, 86; oureM iaca 

61; l"ee5111 61 
Gylflnoasco ldes 6 1 
Gymnoescoldeul 16, 21, 61, 86 
Gymnoeseopsls 61, 87 
Gymnoasc:us 15, 16, 18, 21, 61, 63-65, 

70, 86: rceull 21; v nc inatus 70 
Gymf\OeUI"OI Ium 27, 61, 86 

Ham lgera JO, 61, 86; nvel l enea lO 
Hans.enula 69 
Hnpnlgpliu s n ld u lans 69) 
Haolotl"lchu!fl 117, 11 9, 122- 127 , t lO ; 

s ubg F lbvllnvm 124, 126. 127; subg 
Hao lo!.-lc:h\<m 12.t.- 127: sec.! Aveslcula ­
lo 126, 128; s ect Blfonn l n 126, 130; 
u c t Colenvlota 126, 128; S«t Haplo. 
t~' l ctlum 126, 127 ; s.ec: l Veslc u latlll 126, 
129; s u bsect El ll p soldea 126, 128 ; 
s ubs ect Mul t ldet"' l lculata 126, 127 ; svb­
IIKI Pouc: ldenll c:vloao 126, 128 ; s ub­
~• Ramose 126, 129; s ubs ec l Sl rnpll · 
c lo 126, 129 ; svbsec:l Sphaerolden 
126, 129 ; album 125, 127, 128; ltl<re­
um 125, 1Z8; c:ap l lot um 119, 121 , 12S, 
127 ; c:al"lben se 129 ; ctli1el"'s.e 11 7- 121, 
128 ; COI"'SPrii"Sum 124 , 125, 128, 482; 
c ur !lsll 129 ; ell lo!iOspor'um 125, IZS; 



(H~pl olriehum) gr~elle 12S, 129: IInder! 
129; magniti)Of"um 129: medium 122, 
125, 127 ; oc:hraeeum 12 1, 128; O'olall­
tporlum 125, 129; oulehrum 125, 129 : 
,.,unoslsslmum 125, 129; r ubl glnosum 
125, 129; simile 124, 12S, 130; sohae ­
rosporum 129 ; aenerum 124 , 129 : IO­
mentosum 129; 'oleslculoturo\ 129 

HeosldOSPGf"O 32, 34, 61, 86 ; lrregularls 
34 

Haroe1.ornyce s 29, 61 , 86 
Heii!'OCoc:eum 62, 68, 87 ; aure n ll~eum 62; 

JaPOnense 62 
Hcllcobas ldl um J76; eortleloldes 376, 401 
Hellcogon l uro~ S2S ; jacksonll 526 
Hellcorna US, 148, I S7 ; eurll sll 148, 

159, 161; muelleri 148, 159, 161 
He llcG~nyces 149, 154; a u reus 164; eurtl-

111 159: ro~uellerl 159 
He llcosPQrlum 145, U6, 148, lSI, 163 ; 

eureum 163, 16l ; allnore e 161, 162; 
l nd lcum 162 : mtii!IIIC!rl I S9 ; nem3 10spo­
r um 148, 161: nl7.11mabadense 162; o ll­
vaceum 164, 165; o annoturo~ 148, 161 , 
162; ohrogmll ls 148 ; pllos um 164 ; ro­
seuro~ 1S3; Serf)l'lnllnum 161: Ill lao 
159, 161; vegeluro\ 148, 1S4, ISS ; vi ri ­
de 162 

Helollum 255, 276, 313, 314, 317, 328, 
)34, 338, 342, 348, )50, 355, 359, 
365, 368; eerug1nosum 316, )17; lli bo­
oaru m 3 18 , 320 ; omblguum 321 ; ong el ­
ense 321; cal rosublcutruum 315, 321; o ­
!rovlrldo 32 1, 122, 332 : cauranl lo - r u ­
brum 25S, 256, 211, 322, 3SS : bombu­
sae 322, 3Z3 ; bells ense 323 : blumena­
vlense 314, 323 ; buc:clno ) 17, 323, 
324 : calyculus 117, 324; eamer'unense 
255, 256, 271, 317, 324, 32S; v brasll­
lens e 2SS, 256, 261, 324, l2S; cantllre­
lren se 317, 325 : CO~'OCIISsense 31S, 
32S, 369 : c:oS111neum 326, 361; c:audo­
lum 326; cecrop lae 31S, 326: eereum 
326; chromo- flavum liS , 328: elldnum 
328 ; conocorp l 329 ; croc:a tum 321, 
322; croclnum 316, 332, 333 ; cupreum 
317, 333, )50 ; d l tudens JJJ; d iscu lo 
334; d l tsero~lnolum 314, 334; ep lphyl­
lum 3)4, 336, 337 ; l ost ldlosum 273 , 
276 ; flovo - ouratH ium 256, 3 15, 338 , 
339; fratern um 25S, 256, 273, 276; l us­
co-l)runnC!um 339, )41 ; fu•c oourpu ,.eum 
255, 256, 261, 27 1, l i S, 341, 342, 
355 : gt'deanum 316, 342, 343, 34S; "'Y­
phlcolll 3 16, )u; lrregu lal'e 317, 344, 
345, 350 ; lo tser' l 345, 348, 349 ; 
lum 326, 365 ; leucoose 326 , 333, 344, 
)49, 350, 353, JS9 ; leuCOPU I 350, 352 ; 
llvldum 352, 353 : lobetum ) 16, 353: 
lu!eum 353, JS4; mlc:ro$permu m 321, 
326, 359; mlnlatum 2S5, 256, 261, 
27 1, 315, 3S4, 355 : mlserum 355 : mon­
t lcoiG 354 ; n lgl'ioes 355 ; v bra s ll len­
se 358 : omDr aphlloldes 3S8; o allldu­
lum 3S8 : p ersoonii 358 , 359 : oe.;r:l ~old~-
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um 316, 359; phlebOI)horu m )15, 3S9 ; 
radlcola 359; rhy t ldodes 317, 359: ru­
fo-cor neum 25S, 2~ . 269- 272, 322, 325, 
338, 342, 355, 360-362 ; scutula 360 ; 
serotl num 360; s lngerl 315 , 360, 361 ; 
sloane11e 255, 256, 272, 361; apad lceo­
a t r um 328, 361: s utx:aslaneum 361 ; 
s ubserotinum 2SS, 256, 261, 270, 27 1, 
liS, 361 : sublurb lnat um 362; lulfurel ­
lum 362 ; lee: t um 361; lhubena 321, 323, 
362 , 364, 36S: u leonum 31S , 365; umbi ­
IICII IUm 365, 368 ; 'o1C!Ih11enae 369 ; vil e 
) IS, 369: v l r ld l-fta ..,um 369 

HemlaKotporlum 16, 59, 62, 87; spl nulo­
s um 16 

Ht~m lcnroenleles 26, 27 , 62, 86 ; Pllii'Ado.IC -
u s 27 

Hem ltll ~'lorya 26, 27, 62 , 87: marhlme 27 
Herlc:lum corallolde s 498 
Herpo tr' lchl ll 146 ; PctLizu lo IS7 
Herpolrlch lelta 146 
Heter"'basldlon onnosum 4n, 493 
Hete1'0Cepha l11erla 112, 11 4, l i S; solido 

111 - 113, 114, liS 
Helei'OCI"IIIelello duola 500 
He1erooor us Dlenn ls 477, 4911; fr"&CI Ipes 

476, 494 
HeteroKy oho ll2, liS 
Hei'III!)Onello 62, 87 
Hlrneol11 caurlcula-judae 478, 480 
Hlrsch looorus PGI'gllmenus 496 
HIS IOPIIt sma copsulalum 17 
Homaromyc:es 433 
Honor11 1lo 62, 87 
Horm lsc loideus l ll 11menlotu1 101 
Hormoaacus 49 
Hormoconls reslnee 50, 53 
Hormoaendr-on reslnae 50 
Honnoml1arl11 186 
Hormonema dem~uloldes 4S2 
Hygi"'Phoroosl a 39S ; aurantlacus 372, 

39S, 401 
Hymenoct.~ele clnnai'I'!Omea 480, 497; cor­

rugAIII 497 ; rublglnoaa 4?9, 480, 497 : 
toDoc:l ne 497 

Hymenoscyot.ua 2SS, 271 , 273, 276, 313, 
314 , 316, 320, 328, 332, 342, 343, 
350, )55, 356, 359-362 , 365 , 368, 369 ; 
camerunensls 256; co~~udii ! US 270, 31 7, 
321, 324 , 328, 3S2 ; cereu1 117, 321, 
326, )27; eroc: OIUI 329; eplpt.y lluS 
3 16, 328, 335, 336, 368 : fr oternu1 
273; luscoourpureus 256; Ja v anlcus 
342 , l4S ; l oslooocllus 317, 32S, 34S, 
356, 369 ; leucops ls 317, 321 , 349, 
350, 3S8 ; mln latus 256; muslcolo 317, 
355, 356; rulocorneus 256, 261; sc lera ­
genus 272, 317, 324, 3ZS, 356, 360, 
369; scu1ula 317, 360; sero!lnus 273, 
317, 324, 362 : s o11d lceo-a ler 361 ; sub­
s erot lnut 2~ : tllubans 362, 36S ; u m­
bll lcatus 3 16 , 368; valhaensls 369 

Hypt\Uderma 175 ; Ol'"gllioceum 484 ; cre­
meoalbum 484 ; ec:hlnocyst l s 476 , 484 ; 
l h tch~ue,.l 475, 484 ; mulot um 484 ; 
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!Hypho<:le.-ma] oallldum 484; o.-aete.-m is­
sum 476, 484 ; oube.-um 484 ; .-ose«.-e­
mcum 484 ; aa mbuc l •so . 481 ; s et lge.-­
u m 4&0, loBI, •s~o ; lenue 484 ; I.-ans i ­
ens 475, t.&O, 485 

Hyp node.-mell a 180; co.-rugota 475, 48S 
Hyp nodonl l a 178, 180 ; Ol"gu t n 485 ; c rus­

tosa 480, 485; Junlpe.-1 47S, 479, 48S ; 
r'I IIIPOt"l loBS; que.-cl no 481 , •as; f c:OI'"­
al lolde s 48S ; s ombucl 484; spothu loto 
475, 485; suba lu tacc a 476, 485; vc .-.-u­
cu lo sa 178 

HyPOChr'l lc le llum 168, 176, 177 ; o voldcum 
168, 176, 1n, 485 

HyPOCh n lci um 177; c o uca s lcum 475, 485 ; 
POlone,s e 48S 

Hy poc.-ea 55 ; cub ls DO.-o. 507 
Hy ooo lchlo. 49 
Hyp oxylon 156 

lnc.-ustoporla r'l i veo 480, 494 
lr'l ;tl!r'l901!0 62, 86 
lonomldo t ls 341 
1.-pex lac teus 479, llo94 

Jofneadelphus 299 
Ju r'lghur'IIO n lr ldo 49• 

Ke.-at lnophy tor'l 11 , 14, 62 1 86 ; tel" rii!Um .. 
Ke.-, lo 41, l.o 2 , u, 62, 63, 86 ; nl t ldl o llo4 
l<uehn le\1411 16 , 19, 62, 86 

Loos lomyce s 62, 66, 87; mlc.-osc:oplcus 62 
Laboulben lo loll 
Lobou lbenlopsl s te.-ml tar lus 101 
Locnnellul o. 278 ; plttospot"l 278, 279 
Loet lCOI'"tlclum ros e um 476, 479, 48S 
Laet loorus 374, 381, 385; perslclnus 

)72, 385, 401 ; s u lphureu s )7), 385, 
401 , 479 , l.o94, 525 , 528 

Lambertell o 313, 320, 323, 328, 348, 
360; bell sensls 323: bollvl ona 323; 
chromolla v o 361 ; lou erl 3 15, 346, 
347, 349 ; mlcrosDQra liS , 321, 325 , 
353, 360, 369 ; palll dosPOt'O 321, 325 , 
361 , 369 ; o hoeoporaphysata 328, 361; 
s pod lceo-atro 31 5, J61; troo lc a lls 348 

Lompr ospora oval lsporo 301 
Lan~: l o 255, 272 , 320, 352. 359 ; albo­

atra 315, 318, 320, 321 ; can tarelren­
s l s 325 ; flavo-aurant le 255, 256 , 261, 
271, 338 ; llvlda 315, 352, 353 : lu teo­
vlreacens 320, 321 ; rufocOI"f''eo 258-
260, 272, 273, 31 5, 322, 325 

Lasloboll dlum 59, 62, 71 , 87 ; orbicu lol­
des 62 

La s lobolus mo<'lascus 70 
Laslosp h aerlo 162 ; ellnorae 162 ; ha llco­

ma 161; minu t e 147, \63, 164 ; nemoto-
5PQl"ll 148, 159, 161 , 162; pu lzu l a 
u .8, 157, 161 ; scooula 1&4 

Lo ,. l teJo.lum blcolo r 48S 
Lelot hecl um 39, 40, 62 , 86: ell lpsoldeum •• 
Len t lnus 396 ; kouffmon ll 373, 396, •02 ; 

teo ldous 396, •02 : DOnd~Jro,u• 396, 
402; SUIC(IIUS 396 , 402 

Len.dtes betul ln a 491. ; s oeo lorlo 385; 
St r loto 385; trobeo 385; wornlerl •?5, ... 

Lt:p ldosphoer lo 32, 55, 71 , 87 
Lep loto n auseosa 522 
LePtOpor us lowe! 393 
Leotosporomyces 171 ; ovoldeus 168, J77, 

"' Let end r oeo 140 ; helmlruhlcolo 140; las lo-
sphaerloldes 140; l uteola 140 ; p a doc.ll( 
140 ; r hynchos toma llloO; r lckl a na 140 

Leucocqprlnus ol r nhaumll 523 
Leucogyroptlana 372, 378, 379 ; a rlzon lco 

380, 402 ; cromeols a be l llna 177 : mol / Is 
117; mol1u1c a 380 , llo02 ; mont ono 379, 
402 ; ollvo scens 379, 402; pl nostr l 379, 
402 ; pulve.-ulen ta 379 , 402 ; romell li 
380, 1.02 ; sororl o 379, 403; s ub ll laquo . 
ala 177 

Leuconeurosporo 32, 42, llo6, 62, 63 , 87 ; 
elongo to &7, 60, 63 

Le ucos p haero 33, 63, 86 ; Ind ica 33 
Leucotheclum I I , 14 , 63, 87 ; emdenll 14 
LevlspOro 63, 86 ; te r r lcola 63 
Llll lputlo 30, 63 , 68, 86 
Lot:~hor l a tle teroSPOt"O 477, 485; sped lc.ee 

475, 480, 685 
Lophlostoma d oc ryos PQf"um 142 
Lqpho trlc tlus 41, 45, 63, 86 ; ompullus 45 

Macronodus 16, 21 , 63 1 86 
Ma ;nusl a 44 , 63, 86 
Mo g nus lomyces 526 
Mol b r onchea 17 , 456 
Ma n::holle ll .s 31, 63, 7 1, 87 
Mau lr o le ll a 97, 99, 101 
Melonomyce s 440 
Melanocarp u s 63, 64, 87 
Melonol e uco v u lgar i s 1.21 
Me l a nomma he llcophllu m IS? 
Mol onosporo 64 
Molloll p hlla 139, 140 ; vo lutcllo 140 
Mc:l;,:erodon t lo 168, In; a cu leo to 168, 

178, 179 
Mcln lsPOf"O cyllndrosperma 249 
Merlmblo 25, 26 
Mcrl p i tus g lgon tcus 494 
Merull us o urcus 376 ; hlmant loldol 380; 

lac: r lmans 380; molluscus 380 ; p lnas trl 
379 ; tremcllosus llo76, llo86 

Mcsoohe l ll o 7, 63 
Metabourdo11o Ill, 115 
MICROASCALES 40 
Mlcroascus 40- U , 60, 63, 65, 66, 86: 

dogue ti l 60 ; e .. s e rtu s 4\ ; lon g lrostrl s 
U; sl ngularls 60 

Mlcroeurotlum 59, 63, 64, 87; olbldum 63 
Microsporon 20, 67 
Mlcro the<l um 64, 67, 87 
Moellerodl s cus 313, 31 5, 326, 329 , 337 , 

341, 359 , 36S; co~orp l 315; tusco­
brunneus 315 , 340 , 341 ; gu u ul ot us 
341 : le r'l tus ]15, 326, 337 , 359 ; mu sae 
333 , 341 



Molllslo JSJ 
Monescus 2, 4, JS, 38-40, 55, 64, 86 ; 

Nber 40, 53 
Monlllo ochroceo 121 
Monod lc: tys 145, llt.9, 152 
MUC:ro<'leiiO C:OI\10 496 
Mu logone 97, 99 
Mycooclo 486 ; ou,.eo lt.86 ; llenodon 486: 

udo lo80, 486 
Mycoac lello 172 : blsooro lt.75, .a6 
lotycoa,.ochls 32, 64, 69, 87; ln"'e,.•a 32 
Mycocentr-osoora acerl no Ill 
MyCOSjlllo 64, 87 
Mycorhynchldlum 64, 87 
Mycorhy~hus 64 
Myr-l l llum 64 
Myr lococcum 64, 87; olbomyces 63, 64 : 

p,.ae<ox 64 
My,.logon lum 525: odontloe 526 
Myrolheclum 219, 220; clnclum 223 ; r-o,. f_ 

d um 223; tong oense 219, 220, 223 : \ltr ­
,.uco,.lo 223 

My".nr-lum I)Od lochicum S00 
MyAotrichum 15, 16, 21, 59, 64, 65, 69 , 

86 ; cancellotum 69 ; chortarum 21, 70 

Noemiii Oiomo 235, 236, 239 ; sect Cokerlo­
na 238, 239: sec: 1 Cyor'IOiomr~ 236 , 239 ; 
S«t Fosclcul.nrltl 2J6; teet Naematolo­
ma 236, 239; MCI ~ledonloe 236, 
239 : sec! Psllocyblo ldes 236, 239: s.e<:t 
Ahonloblsporne 137, 239; -.ect Str-opnolo­
ml'l 236; sec l Tenocl a 236: oequl'ltorl oc 
237, 238; o ln e torum 2.39; coket"l a n a 
238, 239 ; dl~per !l.um 236; no~atollfor­
mis 236, 237 ; neocaledotll ca 2.J6, 237; 
popper l anutt~ 236 ; rhomblsporo 2.37, 
238 ; -.quomosa 236 ; s ... blo ter lvm 236 

Nonnlulo 15, 16, 20, 65, 67, 68 , 86: 
gypua 20 

Naros lmhell a 15, 16, 19 , 65, 67, 86 : h y ­
l'l ilnospora 19 ; poonensl• 68 

Nectr la 60, 140; fvl \llda 15.4 , 156; palu-
doso 151 

Nemolog«~um 123 
Neogymnotr~yces 21, 65, 86 
Neos a,.toryo 26, 28, 62, 65, 68 : fi scher! 

28, 62 
Neotestvd lno 32 , 55, 65, 67, 69, 71, 87; 

r-osa t ll 65 
Nc!o"enoph ll a II , 14, 65, 87: foe tida 11, 

" Neohro~ora 65, 86 
Nl g r oporus n iger 476, 1179, 494 
Nl g r ouov lum 32 , 34, 65, 69, 86 ; globo-

sum 34 

O"""tl o corrugata 485 ; a ll voscens 170 ; 
'udons Jn 

Odontlclum 180 
Odant lopiiS 168, 180 ; hyphodon t lno 168, 

179, 180 
Oldlodendron 17 
Old 1vm 123 ; c l"t l1 ense 117, 118 ; lar'IOsvm 

123 ; macrof!porum 123 ; ocnrtoce ... m 117 , 
121 ; le n e ll um 123 

011\leon la s ubtlbrl ll osa 476, 486 
Olphr lc:hum 123 
Oneoclad lvm f!o ... um 15, 53 
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Ononolus 373, 529; cutlcu larls 479 , 497; 
hlspldu s 4n, 1197; n ldus-p lcl 475, 
479, 1197; Ob liQuus 498; pseudohlap ldu s 
477 , lo98 

Ony gena 10, 11, 13 , 22, 65 , 87 : cor ... !-
""' 11 ; eQV 1no 13 

ONVGE NALES 8 
On ygenopsls 65 
Oomyce s 138 
Ophloceras dollchosoor v m 138 
Oph lonectr lo 146, 111.8 ; enceps 152: ano­

nae 154 ; belonosoora 154, 156; "' unl­
caudalo I~ ; brlordl "' long lplla 154 ; 
cerea 146, 148, 154, 157 ; cupularum 
154 ; cyllndr-othec lo 146, 152, 153; 

op lspl'laerlo I ~; e\le,.har t ll 154, 156; 
palme,.vm 156; paludoso 151; tr lct'lo­
SPOI"O llo6 

Ophlostoma 48-52 , 60, 65, 86 ; g r tps 
49; gr Mlnu la 49; g r P i llfera 119; pll l­
fera 53 

OPHIOSTOMATALES 48 
Orbicu la 58, 59 , 64 , 65, 71, 87 
O,.bll la 313, 31lo , 323, 334, 158, )59 
Osmoporus 382: odorolus 382 , 110:1 
Os lelna 381; ObdUCIG 381, 403 
0 ... )'00t"US la lemerg fnatu' 475, 494; popu ­

ll nuS 494 

Pechyd lsca umb l llca1o 365, 367-369 
Poc h yphloe:us 238-290 
Pnchy.solen 49 
Paec llomyce s 25, 26, 29, 30 
Panell ... s s llp!icus loll 
Panus ful vldus 396 
Parnnec.trlell o l.C.O ; Juruana I.C.O 
Pa ~t lllus 395 : alrotomenlosu s )96, 403 ; 

DGnuoldes 372, 396, toOl 
Pec.linol rlchum 17, 21 , 65, 86; llanense 

21 
Pendull spoo-a yenezuelan lca 1415, !loB, 

151,152 
Penlc llllops1s 11, 26, 29, 65, 68, 86; 

c l a \ll aelorm1s 29 
Penlcllllvm 25, 26 
Pen laphora lt.87 : cinerea 480, lo81, 486; 

cra S!oll 377 ; ctrylno 377 ; lnca rnnta 
480, 486; ll locea 475, 478, 480, 486 ; 
lv na Jn : Iyell t.75, 480 , lo86; nucta 
486 ; pro ... lma 475, 479, 486; Dl«tu"""u­
da 476, 480, 1186; quercln.n 479, 480, 
1186; I p h lebioide s 1186; reslnosa 377; 
yfolaceo-llvlda 487 

Perennloorlo e longa lo 4')4 ; l,.a~oo lnf!a 

<t.')lt.; rned ... lla - p rmis 479, 494 ; len..,ls ... 
Perlcystl s 37, 38, 86 
Per lsporlum 66, 86 
PetaiOI POI'UII 15 , 16, , '), 66, 86 
Pe!rlella 41, 1..4 , 66, 86 ; IOI"'CI Ictn 441 
Detrlell \tfl u m 41, 44 , 53, 62, 66, 86; 

bOydll 44, 454 • 
Pe1.-omyces :Z7, 66, 68, 69, 86 ; a lll a ceu• 27 
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Pe.~: l ..:a Z89 ; caudate 326; Cf"'COitt 329 ; 
c:roc:ll\a JJJ : eplphyllo 334, 336; 11,.­
ma 32& ; leuCOPtls l49, 350 ; scterove­
na 360; scutula 360; ser-ot lno 360 ; 
1padlc:eo-a u ·a 361 ; wl"'lte l 297 

Peyronell o lo65 
Pevr-onel tulo 66, 86 
Phaeldlum 66, 87 
Pl"'a eococc:omyc:H lo6 1; ca tenatus 46 1 ; nl ­

g,. lcans 458, 461 
Phaeohelot lum 313, 353, JS4 , 368 : f to­

v um 353, 354; lu te um )16, 3S4 ; montl­
cola JS4 

Ph eeolus )7&, 381, J86 ; olbOiu teul 386, 
&03 ; f iDr ll losus 386 , 403 ; achwelnlt.tll 
373, 386, 403 

Phaeoscle,.a 449, 450, ~I, 465; derne.t l­
oldn 460, 461 , 462 

Pheeotheco 449 , 450, 460, 1165; flssuret ­
'• 450, 1152, 454, &58, 460, 464 

Phaeotdchu m 66 , 69 , 87 
Phaner-oc:l"'a ete a culea te •76, 480, 487 ; 

c remea 487 ; me cr-oc:yst ldl ata l76, 487 ; 
marte/llal"'a 475 , 479 , -.87; ,.adu lans 
480, 487 ; raduloldttl &75, 487; .ep to­
cytlld la 476, 48 7 ; Mlf"dlda 476, 48 1, 
487 ; luberculata 479, 487 ; velu t lno 487 

Phoutomvces UO 
Phelllnus 373 , S29 ; contlguus 479, 480, 

498; ferruglnosu5 498; l gnlof"lus 480, 
498; Jotlnaonl onus 476, 498 ; cln l l7l : 
pomoccrus 480, 498; cunc tatus A7S, 
479 , 498 ; r lbl s 498: robus tus 498 ; 
ulosus 47S, 480, 498 

Ph latea uleona 36S 
Ph ia loa.cu s 49 
Ph lb o lls l SJ 
Ph llll cs ta Jl2 
Phteb la 181; alb! do 479, 487; c o spica 

476, 480, 487; cef'llrlluga 47S, 479, 
480, 487 ; aeflec.tens 182 : nvc:inoides 
488 ; llnd lnerl 47S, 487; llv ldo 480. 
481 , 487 ; oneruloidea 487 ; radiale 
U7 ; rosea 182 : roumeguerel 488 ; ruf a 
480, 487; ~egregota 488; suboChroc ea 
488; verrucu los o 168, 179, 18 1, 182 

Phtcrb loosls rovmoguer e l 47S, 480, 488 
PhO IIo tll 236 
PNMna 11144 ; cy onea 444, 446, 447 
Pl"lyllooor la f" ibl s 478, 480, 498 
Pl"ly s olacr la lOS, 106, 108, 111, ISS, 

186, 188; ae<:l Hormomllorlo 186; se<t 
Plleo ll no 18S, 186, 16! ; aggrogato 
188 ; conclnno 188 ; l uurell ll lOS, 106, 
110 ; sol ido 111, 112 ; subceltolo ISS, 
186, 188 

PhV~POr"O 123 
P lp tOOOf"uS 381 , S28 , S29; botu linu s 382, 

404, 476, 495, 528, 529 ; 501onl ens l s 
S2S, 526, S28, S29 

Plsomv""o 66 , 87 
PI THOASCACEA£ 4S 
Plt hooscus 41, 42, 4S , 46 , 66. 86 ; ln!er­

med lus AI ; r'l id icolo At, 46 ; K huma­
cherl 41 

Pl ec toll lus 54, 66, 87 

P!eoSDOt' ll 57, 66 
PleurooKul I I, 13, 87; nicholson II 1J 
Pllcorlo 287- 290, 302 
Pllco luro aurea 376 
Ptunl<e llomyc e s 16, 19, 66, 86 ; ll u ora lls 

•• Poculum 2SS, 276, 323, 332 , 362, 36S: 
bombusa o li S, l :U ; crocalum 329-332; 
fl" lllet"num 274, 276, 217 ; jugtandls 
273, 277 ; rnol"lon lae 273; t l lub ons liS, 
363, .J6S 

Podo,ectr la 141: cocctcot a 141 
Podo$POf"O 70 
Polyporu s att>Oiutel.ll .J&6; omorus 391 ; 

Ot1 1sooor~o~s 49S ; arculorlus 47S, 480, 
49S ; bod! us 49S : b alsoJne'l.ls 391 ; batl­
tar"ll 392 ; belullnus 382 ; caeslus 392 ; 
crKtenualus 493; fibl"lllosus 386; florl­
lol"mls 393 ; f l"agll ls 392 ; gul\ulatus 
392 ; lmml l l s 393 ; l o CPOI"Iicus 382 : leu­
coscong la 392 ; melaf'locus 495 ; melloe 
l8S; mollls 390; osseus J.8 t : colultl'il 
392 ; cerd ell c a tus 393; cers lcl nus 385; 
c le lpes £9S; p s eudosul chu reus 391, 
S28 ; schuiZel"l 528 ; schwelnl u :ll 386 ; 
sem lo lleatus 4')4 ; IOionlensls S28; 
I Cf"ogucrl 391 ; IQUOII'IOSUS 4&0, 49S ; 
stlct lcus 393; suDCGI" JIIo g lneus 390: 
subsel"'ceomottls 496 ; su lc kur..us 38S; 
ll"'chf"out 391 , S28 ; u ndosus 392 ; v a l"' ·· 
us 476, 49S ; ~ellel" l 381 

Pontooorel a 66, 71 , 87 
Pori a 381, l86; a lbobrunf'lea 389, 404; 

ol bolutescens 387, .1.04; olp lna 389, 
404 ; a sl al iCo 387; ourea 387, 404 ; 
bombyc l r~a 387, 404; COI"bonlca 389, 
404 ; clnel"ascens 492; cocos 373, 386, 
AOA ; CI"Oit a 388, .C.OS ; fer-oM 390, 40S; 
9QSS)'Pl um 389, 40S; lncf"OIIala 387 , 
40S: l nflala 387, 40S; Ienis .C.9S; ler'l­
ta 388, 40S; maceo 388, 405 ; mlcrosoo­
,.. 387 ; nigra l88, 40S : odor-a 390, 
405; oleag lno 390, 40S : ole,.eceo 389, 
'-OS : c l ocent a 387, 40S; pseudoobdu­
cens 495 ; l'ad lculosa 388, 406 ; ,.ancl­
do 388, 406 ; sequoi ae 373, 388, 406; 
~cr lccromollls 373, 387, 406; slr'luosa 
389, 406; s l tchor'ltls 390, 406; s le roo­
SDOI"& 390, 406 ; v a ll lant ll 388, 406; 
wantha 389, 406 

Pl"eusslo 61, 62, 66-68, 71, 87 
Preussiell a 66 , 87 
Proto theca 454, 4S6 
Pset achldomyces csetact l UO 
Pseudeui"'t l um 31, 32, 34 , 67, 86; f"lls to-

n ll 57; ;eonalum 34, 63 
PscrudoGr"acnn lolus IS, 16, 19, 67, 86; 

hyOii00$1)01"UI 68 
Pt e udobals a mla 12 
Pse udocei"COIPOr"& 202, 204, 2 10, 21S 
Pseudocolus 230 ; fuslfol"m ls 22S- 227, 229-

232 ; ga,.c l oe 227 ; Jauewtkll 229 ; l • ­
va n lcu s 229: f schcr llcrnoerg l oe 232 ; 1"0-
lkae 229 : Khcrll e nbel"g la e 229 

Pseudodel l t sctli o 6S 
P seudogymnooscus 16., :!.I, "'7. 86 : roseus 21 



Ps.eudomcrru ll u S 376 ; IIUr"IIUI 376, 406 
Pseu domlcr"Odoch lum 131 , I JJ, IJS ; a c: lc:u ­

lore 135 ; c ondld um IJ5 ; cyllnd r-lcu m 
135 ; SUIIOI'I /1 Ill , I ll, 1J5 

Pseu doPhoeotr lc:hum 32, 55 , 65, 67, 71, ., 
Ps eudoleD tor- lo 215 
Pseudo treme l loden d ron 115 
Ps ll ocrbe 235, 236; sect Cn r ysocys t l d l­

a t a e 236 ; sec: l SQu omosoe 236 ; a eQu a ­
tor l ae 237 ; o l netorum 239 ; ch rysoqlst l­
d h u a 236; c:oker lo n a 238 : coprophll o 
235; hoogshogen ll 235; noemotoll fo r ­
ml s 237 : neoco ledon lc a 236 ; s a u omos a 
2J6; subo e r-uglnoso ZJ5 ; uxpa n open s l s 

"' Pu~r ldospermo 67, 87 
Pul cherrlc lum coeruleum 675, 488 
Pul verl a 67, 87 
Pu n e mans lo 139 , 161: Ia nos e 141 
Pycnl d loonore 67 , 87 
Pyc r'lopor vs c l nnaba rl nu s 676, 495 
P yrofomos demldofl ll 477, 495 
P y r OI'Iema 36, 39 

Rod ll ge,.a 8 
Ro dulodon 180 
Rodulomyc:e s con fl uen s 488; mol a r-Is 6.80, ... 
Ramo l"''oosls 282; fusl for-mls 284 
R&mv l t~r l o ml mos ae 213 
Aope r-l a 25, 26, 28 
Rebent lsch lo 137, 141 , 143; anodend ,- 1 

11.3 ; brevlc lludoto 11113 ; ~I I 143; el.ee­
odendrl 143 ; mau a iOI'Igll 142 , 143, 
151; pom lformls 142- 144 ; ranell a 143 ; 
teu r lc a 14 3; t h v j ana 143 ; ly l)h a e 142 ; 
ulmlcolft U J; un lcoud a ta 142, 1411, 151 

Rec:nl n g e rl elle 67, 71, 87 
Rer'I ISPOra 17 , 18, 67, 86: tla vlsslma 18 
Reoetoba sldl um 182 , 183, 469 ; ha Sift t u m 

168, 182, 183; ml r lf lcum 168 , 183, 184 
Rhexot heclum 67, 87 ; g lobosum 67 
Rh lnot rlchv m 123 
Rh lo ld lomyces 1.33 
Rhy t ldo5oora 32, 67, 87 : 1e tra5oor o 67 
Rlchon la 67, 71 , 87 
Ric k i e 412; me l o noch u-u, lmoe 11 31 , 433 : 

per p us lt Ia 43 1, 436 ; pl t~ lensls 431, 
437 ; o vmll o 43 1, 437 

Al9 ldocor v s vlma r lus 475, 480, 495 
Ro1ilersell 11 s o mbuc l 484 
Ao ll o ndlna 15, 16, 67 , 68, 86: c oph alll .. 
Roselll n la ra nvs 143 
Aoumegver le llo 26, JO, 63, 68 , 86 ; rufu­

l a JO 
Roye ll o 68, 86 
Rv h la ndlell o 287-290, 296 , 297 ; beroll ­

nens ls 287 , 290- 296, 298, J02, 306 ; 
hes per ia 287, 290, 295, 296 

Rv s evlo 92; sec:l Del lcl n oe 93 ; sect Me lo ­
chromat lc ae 93 ; sec: t Pelllc u larleae 
92 ; s.« l Rvssu l o 93 : subH<: t Deco lor-­
ont lnll e 96 ; svbsec t Emet lc l r'l lu r 94 ; 
subse<: l Foeten t lnae 95, 96 ; t u btecl 

He teroph yllae 94 ; a moenolens 9S ; annu ­
lat e 92; a vll rode llca 93 ; COflsobr lnoi­
d es 96 ; cremeoll laclna 94 ; cya nox a n­
tha 95; d ec:olor ans 96 ; d e llc:a 93 : d l­
verslc:olor- 94 ; emet lc.a 93 ; foe tens 96 ; 
v minor- 96 ; foetenl vl a 96; fuegl o l'le 
93 ; h ygrophy l lca 92; !lttor-alls 93 ; 
rna...-onl na 95 ; rnart lr'I IC:a 94 ; matouben­
slt 96; moephl t lc a 95; metachroma rT.:a 
93 ; ochrost ramlnea 96 ; p ulgg11r ll 93; 
soror la 9S ; ven e .tu e ll a l'l a 94 

Rv tSt~mla 341 : bell senslt 323 ; lon g loet 
362 

Saccai"'(Jomyces 5oel u s 146 
SoccharomycO!) s ls 50 
5agenomo 26, 30, 68 , 86 ; vl r lde 30 
Sa g raha ma la 2S, 26 
Samor-ospora 31 , 68, 87 
Sar c.l nomyces 41o9, 450, 456-458, 460, 

461 , 465 ; a lbv s 456, 4S7 ; c.rv Si a c eus 
450, 454, 456-458, 1160, 461 , '"' · 1165 

Sarci nosporon 456 ; ln k l r'l 456 
Sa r co scypha 360 
Soropt'lor v m 68, 86, 144 
Sar lorya 26, 29, 65, 68, 86 
Sa turnomyce t 6!1, 86 
ScabropeJ: l a 288-290 
Seedosoorl uro~ 44 
5ch l zoooro hlO ; car neo- lvlea 475, 479, 

48 1, 495 ; pa racto.t~a 480, 48 1, 495; 
phe ll lnolde s 495; Jr ichlll a e 476, 495 

Sc leroctellla 27, 68, 86; ornata 27 
Scapu lar loos ls 41 

~~r~:~~~ .. ~rc~~~de!a&4ao , 488 
Scy l lnost r oma 173 ; g a l octlnu ro~ 475, 1179, 

119 1; odor a tu m 119 1 
S.ba c lne lncruttans SOO ; oocllochlc a 500 
Seoedon l u m 58 , Vol ; ompullosporum 241 -

244; c h r-ysospermvm 244 ; mycophllum 
242,2411 

Serput a 372, 374 , 378, 380 ; hl man t lo idet 
380, 407 ; ln c rassata 387; lacrlm11ns 
380, ll.07; p l nost r-1 379 

Sna no rel la 15 , 16, 19, 68 , 86 : sp lrotr l ­
ch o 19 

Slb lr lno 241, 246; fu r'lglcol a 246 ; lutea 
241, 2.44 , 246, 247 

Siemaszkoo 43 1, 440; p t en ld ll 441 , 4112 ; 
pus llll mo .tol l , 434, 438, 44 1, 1142 

Slrociesmlvm 460 
Slstotrema 489 ; bri r'l locmonnll 476 , 481, 

488 ; c o mshadel lcum 476, 488 ; commv ne 
488 ; coronlfer um 488 : d l ademiferum 
488 ; abiOI'Iglsporum 1188 ; r adv lo ldes 
488 ; r e s ln lc yt l ld lu m 476, 4.88 ; subal­
lan tosPOf"um 476 , 489 

SISio trematt rum nlveo-cr emeum 48 1, 489 
Soredospor a 465 ; g r am ln ls 462, £65 
Sc:taraul s 393: c rl s p o 373, 393 , 407 ; 

her-b stll 373, 394 , 407 ; r a d lc o u t 393 
SoennetoiOI'Icha 141 
Sphaer la bltvrb ln e ta 66 ; cerea 154; c ll n­

lon il 159, 163, 164; hellcoma 159, 161 ; 
hel ico p hila 157 ; ma ssa lon g ll \ 43; 
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(Sohoer lo) pezlzule 157; ,.onella 143 ; 
SCOQula 159, 164, 165: vnlcoudau• ... 

Sohae.-onaemello 4, 48, 51, 52, 68, 
86: flrnlcolo 51; helvelloe 52 

Sphae.-osoma 287, 288, 290, 299, 300; 
s ubg Eus phaen,.oma 297 , 300; subg 
TuloSI'I Io 301, 302; el veola lurn 302 ; 
frag ile 301, JOJ , 304; fu.c...acens 
287, 296-301, 305; h e l l)ef'" hJm 291 , 
302 ; Jenc:r.e ... tlo;lanum 301; ostlolotum 
301 - JOJ ; losm<~~nlca 301 ; tr l s.ooro 
301: vlolat.eum 302 

Sohoe>"'':r.one 287- 289, 300-303, 305, 
306 : ec.hlnvl olvm 306 ; elliPSOIDCH"Uffl 
305 ; ost iol o tum 287, 297, 300-305; 
tulunel 302 , 303 

Sphoei"''lOSma 297, 300 ; fu scescens 297, 
300 

Sp ii"Ofnaltlx 15, 20, 68, 86; warc~o~pll 

20 
SporobcJiomyces cor-o'!l lllformls 253 ; hol-

satl cus 253; sohnon lcolor 253 
Sporophormls 28, 68, 86 
Spororm lello 68, 87 
SJ)Of'othr-lx AI 
Sp,.ogueolo muclda 290, 291 , 295, 296 
Sleccher- ln vm 172; flmbr-latum 489; 

och,.aceum 489: f"''bul l lus 489 
Stephai'\O•scus 49 
S1er-eurn 2.49, 250, 2.52 ; a ble t lnum 394 ; 

omblguum 394; SIOUIOPIIIIUm 489; 
h l r sutum 489; ln slgnllum 475, 489; 
romc!ole 47!1, 480, 489 ; rugiiPOI"UII'I 
394 ; ruSIOsum 477; sub tomentosum 489 

S t lgm111tomyces urophllus 440 
Str-obllomyces ftoccopus 244 
Str-ophorla 235 
Subbar-omyces 51 , 68, 87 ; s plendens 51 
Subull~;ys t ld lum l ong l spor"~o~m 480, 481, ... 
S~o~ ,-cekl e 299 
Synclelstostr-ome 27, 68, 86 

To l or"omy~;es 26 , 30, 61 , 69, 86; lll!lr"ml­
~;ulet us 30 

Termllorl e 97, 99, 101 
Terl!'lltor"lopsl s 98, 101 ; co~o~ernosa 97, 

98, 99 , 101 , 103 
Testudlno 3 1, 32, 55, 63, 69, 7 1, 87 
Tetro~; r" l um 141 
Thollondlo 69 
Thiii ~C ie r"l e l lo US, 157 ; cortkole 147, 

157, 159 ; l nd l ~;o 157 ; oezl zulo 147, 
148, 157 : ror"a lmensls 147, 157 

tna,. ter lell oosl s llgnlcolo 139 
Thelebolus 39, 57 
t nermooscus 11, 15, 24, 69, 81; ou­

r"antloc u s 15 
l h lelovl a 56-58, 60, 63, 69, 87 ; angu­

IOr"O 60 ; s a vory! 61 : sepedonlum 57 
Th lelov lello 69, 87 
Th uemene ll a 507 ; cub lsporo 503, 50S, 

507, 508 
TIIOea 140, 141 

T-ntel la bryophllo 491 ; chlor"lf'\o 479, 
480, 491 ; crll'lol ls 491 ; fer rugll'lee 
·"I ; ferr"<~g lnelle 492; ~rdotll 
692 : ochrocea 692 

T-ntellalll"um llorlc:lo l'l u m 692 
To~Cotr lchum 15, 21, 65, 69, 86 
Trometes 529; olos k ono 383 ; omctr lcono 

382: cor borla r l e 382 ; cer"v l no 675, 
495 ; 51lbboso 478, 480, 481, 496 ; neu~,.­

omot'p ho 383; hir"IUIO 480, 496; l j ubOr"­
sky l 475, 496; mo l icolo 383 ; odoraUI 
382 ; o ubescens 476, 480, 696 ; ~lum 
383: serl oll s Je3 ; suovt"Oiens 696; tro­
g ll 496 ; v ar" ll form ls 383 ; ver"s lcolor 
496 ; .EOI'IOteli e 496 

Tre<:n lsporo oln lcolo 475, 489 ; confln ls 
489; dlmll lco 416 , 690; lol"lnoceo 
676, 490; l lbr l llou 476, •ao. 4190 ; 
g ronullfer"o 476, 490; mlcrospo,-o 490; 
mol lu sca 690 ; mulobl ll s 482 ; p roefoco­
lo 490; v age 476, 490 

Tr"emello mesenter"h; a 500 
Tremelloclendron 115 
Tr"emellodenCiropsl• 111, 112, 115 ; lube­

rosa 11 2 
Tr~llociiKul 190, 291; muc:lc:lus 291 , 

'" Tr" l angularl o 71 
T,- lchaptum blforme 475, .C.79 , 496 
Tichocoma 11, 22, 26, 29, 69, 70, 86 • 

paracso,.o 29 
Trlchocle lit sch lo 69, &7 
Trlchomona scut 70, 87 ; mycgpnasu• 70 
Trichophy ton 20 ; 1on1urans 456 
l r" lChoiCy lole 70 
Trlchot k y lole 70, 86 
Tr" IDeGOir lc.hum I 5, 16, 21, 65 , 70, ! 6 
Tr"i p tc ro!oiPQra 70 
Tr" IDilii"OIPQrel l a 57, 70, 87 
luoer o uberu lum 55 
Tubeuflo 137- 139, 145-149, 156, 163, 164; 

teet Acanthostlgm lna 137, 149, 162; 
sect Nec tr lo ldeo 137, 149, 154 ; s ect 
Tha~C t et"le ll a 137, 146, 149, 157 ; sect 
Tuoevf la 137, 149 ; o c ocl oe U6 ; omazo­
n ensls 145, 149, 152, 157 ; Ol'lc.ePS 
146, 152 ; o s.clepladl s 146 ; avr"ant lella 
154; Cer"eO 1116-149, 154, IS6, 157 , 
159, 164; c llntonll 137, 149 , 155, 159, 
163 , 165 ; corone ta 1t.6, 151, 152; COr"y­
n esPOr"ll 146, 157: cy li ndrothec l a 13!, 
146, U9 , 151-153; helicomo 146- 149, 
157, 159 , 161, 162 ; heil comyc es 146. 
143, 151, 152 : Jav anlca 146, 151, 
152; margar" i to 153; mlnuto 146 , 164 ; 
n igrotubercu lata 146 ; oach y tnrl,. 151; 
oolmoruffl 149, 154 ; paludosa 138, 146-
\49, lSI. 152 , 157; pez lzu lo 137 , 149 , 
157, 159, 161; rugose 146- 168, 16 1; 
scapu l a 1)7, 149, 159, 163, 164, 165 ; 
s l romot lcolo!l 151 

Tub uli c. r"in l• lncra uotul 4176, 490; tn('r ­
mom.e tr"ul 476, 690 

TulasneiiG allanlospo,-o 500 : e lchler"i o n a 
480, 50!; viol eo 500 
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lyphulo \05, 106, 110; subg Cnezonar la 
105, 108, \10; e legans 110 ; lutt.-e\111 
105, 106-1 10 ; sel l p es 108; s pheet"Oideo ... 

V~o~ltleno l n l o comedttl'll 4&0, 490 ; cys lldl ll -
111 475, .SO, 490 ; mrgoiOII)Ot'll illo7S, 490 

Tyromyce s 374 , 382 , 390, 529 ; omorus 
J?J , 391 , "07; bnlsomcus 373, 391 , 
407 : bas ll a,. ls 373, 392, .07 ; coesl us 
392, 407 ; ch loneus 529 ; flor lfOf'm ls 
39), 406 ; freglll s 392, t.Oe; gll ve• ­
cens 475, 480, 496 ; gromln\colo 381 ; 
gu llulotus 392, il08; hlbernlcus 475, 
496 ; l(ravtzey \ onus 390 ; loc:leus 393, 
408 , 496; leucomollellus 391, 408; le u­
COI>pong \ ,n 392, 408 ; \o w•l 393 , 408 ; 
molll s 390, 408; polu11t"11 391 , 4015 ; 
pe,.deii C:olu s 393, 409; p\ocenl n 475, 
lr.96 ; sprague\ 37J, 391 , 1109 ; " lot lcus 
393 , 409 ; tronsmutans 390, 409 ; u·l­
chrous 391 , 409, 529 ; undosu• 392 , 409 

UIOIPOI"'a 70, 87 
U"<= lnocorpus 16, 21, 70, 86 
U!holobas l d l um fuslsPO,.um .t.90 

Vara,. l o ochi"'ieuca 475, 491 
Velullceps 314 , 394 ; b e,.k ele y l J7l , 194, 

409; fi.I I CII )94 
Ve.-onala 70, 87 
Verliclcladlella 49 
Ver- tlcll l l ~o~l'l'l 60 
Vle nnol l dlo 51 

Wa ldei'I'IOr- io 19, 70, 86 
Wal'lgi ei lll derrnaiii iCJis toSS, 460, 461 
W11r-c~o~p l o 71 , 87 
WIII"C~o~p lella 28, 68, 71, 86 : s p l nul osa 28 
Wardol'l'lyces t.l 
WeSier-d ykell a 66, 67, 7 1, 87 

Xlln iholhec: i ul'l'l 11 , 14, 7 1, 87 ; OCII'U YI -
111'11.11'1'1 11, 14 

Xel'lasma pr~o~lnot.l.l l'l'l 490; pu1Yeru1entul'l'l ... 
X&I'\IISI'I'Iatella aiiiii'I IO!IOOI"a 490; grl1ella 

491 ; rolla 491; tu la sl'le llolCJea 491 
Xerornyce !i 39 , 59, 64, 71, 86; b iSPOf"u s 

" Xylar- la .. ,.,,.,~,~llpes 31 
XyiOOOius fr-ustu lOIUS 479, 491 : s ubp l le­

atl.l l 475 , ~>77, 479, 491 
Xylogom~ 11, IS, 71, 87 ; s p h aer-osPOra 

" Xynoohll a 11 , ll, 7 1, 87 ; meohltall a 1l 

Zoi'ICJe r-11 526 
Zoofla 55, 56, 65- 67, 69, 7 1, 87 : albl · 

zl a 71; bh~o~ r-bl nata 71 : p unc tala 71 ; 
r-h l ~OPhilo 71 ; Yar- lospora 67 

Zoof lalla Jl , SA, sa, 70, 71, 87 
Zoof lofoyeola 71 , 87 
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ERRATA, VOLUME ELEVEN 

Page 290, lines 34-37, final words: fo'l' N"' l. isoneotn Exs i~ 

Nat! Neo- 1230 isoncotrpes Exsic-
41 1, li n e 1 for OEVELOPDIENT 1"6ad DEVELOPMENT 
414 7 f or (Fig. 3) NI<Jd (Fig . 9) 

10 f or (Fig. 2) , NJad (Fig . 8), 
443 26 (or C. reod Chaetospha11r-ia 
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Pa ge I, 
8 

12 

14 
16 
17 

18 

19 

22 
25 

26 

ERRATA, VOLUME TWELVE 

line 10 f ot• sphaer lo les NJad sphaera lcs 
I I f oT' L.a t ing 1'6tld l.llt.in 
S f or Pseudoba lBIITia r ead Poeudoba l.6amio 

27 for Ga.IaatomycliD. r ead Dipodasaus . 
13 for a~olata read atoootata 

18 , 20 for Ascodeomw1 rend Ascodesnris 
S [ OJ' conblnatlon J>Bad combi nation 

13 for l*zZbmnclria r ead Malbranchea 
34 f oro Arnchnioidcae nad Arachn ioto ideaa 

2 f oro ATthrod ermoi deae nad Arthrode r~M to ideae 
14 f or ARACIINIO IDEAE read ARACHNIOTO IOEAE 
11 for Arachiotuo r ead Arachnictua 
31 [ 0 '1' ARTIIRODERK> JDF.AE read ARTIIRODER.\L\TOIDEAE 
21 de l ete 11borhtlrdtii 
26 af tsr •Eur o tillccne add Clements & Shea r, ~nen of 

Fungi , p . SO , 193 1 . 
13: for &tcl"i.ca l l<z read E>nericolla 
25: foJ• oar. Nad eae . 
27: for AspeJogillua una110 rphs, Sago- r ead Asporgillus 

ana110rphs , Sago-
28: for nsm:J r ead nortJ 

31 42: FOR su7.fur oo. For those r emaini ng gcne r o. 
READ sulfur'ea ~ that i nclude 

36 19 : fo r ASCOSPIL\ERIA lES l'Oad ASCOSPIIAERA I.I!S 
39 24: f o r• here . PC4d ther e. 
4S 4 : for Lophotricus r ead Lophotrichuo 
4S 17: for cum pori.B r ead sine poria 

26: f or wit h germination Nad wi thout ger11tnation 
48 30: f or homonym NJad s ynonym 
S2 34 : f or Ccr'tl t:ooysis r ead Ceratocystis 
S4 14: f or Mull e r read !>!Utter 
S7 4S: f or concl eved NMd conceived 
S9 17 : for Ascodssnr.Js read Ascodesmi.s 
6 1 2 : for Plsisr.isalcia read Pleischhak.i.a 
62 S: for ponBBB read pcmertse 
66 29: for P'Lf!ctol.itus read Pl.ectoti thus 
71 19: for Xcnophi.lia r ead Xor.ophi t.a 

41 : for C.Opidosphae:ra r ead LepidosphaoMa 
86, col. 2: [01' ASCOSPHAERIALES Nad ASCOSPHAERALES 

for Ascosphaer iaceae read Ascosphaeraceae 
87 1: fo r Triptosporetla r ead Tripto'r'Osporstla 

2: fo r Ri.chingol'ol.la read R6chingarBZZ4 

9 1 
9., line 

115 
139 
147 
163 

255 

256 
261 
272 
277 

3: fo r Fl.eishhakia read Plsischhakia 
fo r PuNBBiBlla r ead Pz~siella 
fo r Cera t.ocaJ'pis r ead Cora tocarpia 

1 FOR Sagof1.0"!0: 26, 68 , READ Sa.!Jenonta 26 , 30 ~ 68 
13 for Ton'fieana read Termi.ta.riopsis 
36 for II. sa lida. r ead lleteroccphalac ri a. sa lida 
13 for B . r ead 8otJ1'Ul!JUYffYOOB 
36 for A. r ead Acanthcstigmi.na 
19 for Aoanthostigma minuta r ead Acant.hostigma llfinutWI'I 
2 1 for Aoanthostigmina minutum r ead Acanthootigmina mi.nuta 
11 for bmsiliensis read brasilionso 
27 f o't' (OuJDOnt, 1980) l'Cad (Ou1110nt, 1981 ) 
30 f or bmsitiensis r ead bmsili.onBB 
48 f or brasi liensis read bMsili.snss 
24 for s i.liBnsi.s read sili.er.se 
20 i nse rt 1981. (I n pr ess , 1>\ycota.xon 12: 313- 37 1. } 



CO .. El I'lOR.S OF M.YCO'fAXON 
C. L. I;JE.'iSE BERT 

FRlJ,.'CH !.ANGfJACE 6Dl 1'0R 
& BoOK R8Vr£11 801T'OR 

OCL , P l -:~ c;.o Crc;>h: du SUd 3 
ft-1348 t.ouvahr~ I ~J-Nellvo, Re lg lUQ 

RIOft\ MD P. l:OW.F 
E(IGLJSH U.."l(iiJA(il; t::DH'M 

' HArlii/HiiG £0110Jf 

P.O . Box 2M 
lthlu:n , lliY 14850 , USA 

MYc0TAX0~ 15 1'1 qoarterly JOU rnal devoted 10 nil phcuu o! mycologfca\ a na 
1 1c:he.nologtco1 tl'lxonorny ftnd nomenclnture . It lo C'I!ks 10 publbh 11 l1 ptt~n' 
.... h~\n I. month,. of ACCC'ptnnct" , usln~ phqto-ofbet lhhogr-aph)'• All attldu 
ore cevft'lwed by spcdaii&LS prior to 1\Cceptancr.. Publlc.a n on 11 open 10 1111 
~rJon ~ . Papet"$- ·n:~y br In French or English, •ummal'l~,. In nny' to1ngtlage. 

SUBSCRIPTION INFORMAT ION 

Each Issue or MYCOTAXON mny \'tit')' In number or pllgU . Each vo1urne , bcgtn­
nlng wit h volume 3. con•ht5 ol iU \en~t 5 12 PIISC: h 1\nd con&ula o( ~n trrc:gu­
l:a r number of quarterly 'f~iues depending upon the amount of e:opy recelvtd 
from ltuthor 5. Su bt~cr tpt ton5 are on n per volume ba10it, not on an annu Al 
buu . 1f only onot. btl\ durzng cn ch yett r ~~ n reql)trmcnt , p1e:a~ pay lor 
2 volume~. which wl l\ nocrrtt\11)' cover at le ast one yenr 's Issues. p,.rsonal 
Jollb5ertpllonll' a r t' .::t"'a t lublc at n 5ubst ant {al\ y reduced s ubsc: r ipnon rate fo r 
ind ividuals who a gr:e.r not to d~poStl their copfel m another Hbrbry than 
their own wT:hm 3 years of rceetpt. Pr ice& ror en h volu me . bt'i;lnntna vllh 
vql umc 3. are : 

t!EGULAR !multfusrrJ 
PERSOMAL l1ndtv tdu\' l) 

S40 .00 us 
S17 .50 05 

(Vols . 1 & 2 are ov.ttloble at haH the above r;:l.tu vcr volumf' ) 

CCont plete r.uns , vo1. I through thf: late51 completed volume , ~tre. Su'bJC.CI to 
t1 10%. dlhcount for new IU bliiC r tbers: old subs<rlbcu "V ho wleh to complete 

tht' tr 5el s mfty also 1mrch-rosc the mbsu;•g volume)' ut a 101 d tsc:ounl) 

M'fCOTAXON m.:~y t~.llO be obtll tned on D JOU rn81 exehM1$C basr,. Th l& may be 
rtl' r lln&,ed \l'lth J._oUrnals , fnslituuonli , or fndlvfdu!l lt vn_o hHvr dlH•c.uht tn 
oblalntng forctgn ~urrtnt:u:a . F'or dt:tfttlll, "'rit e 10 11 Co-Edflor . 

AVAILABILITY IN MICROFORM , AJio TEAR SHEET SERVICES FOR ARTICLES 

MYtOTAX<W b (L\SO av.,llablt' In mu:roficht' and mtcroHlm from Unlvcr~lty 
Mlcr;,>rtlos, 300 ~¢rth Zt:eb Roa d , Ann Arbor . Ml !8106, from ...,h\X:l pnces m11 ~· 
be oblinncd . 

Tu:r sheet.t ot tn dtvtduo l .'ll'-licle6 Olzpelllnnj In MYCOTAXCN mll )' ~ obttu ned 
th rough tht' Ortgtnal Artlc.le TcoAr She~t ~rvu:,c: ar The ln~otllutc lor Scl ent lf1G­
Informa tlon, .3501 ~·IIH~kcl St ree t , Untvc::stly Clly Sctcne r Cen1u , Phtla del ph i-., 
I'A 19 \0L. (ro~r~ wMm pnee& nuw bt ebt :. \ned . 

EDITORIAL SERVICES ANO INFORMATION FOR PROSPECTIVE AUTHORS 

Authon p repare thei r o•·n c•mer:a-n!ady copy a ftet havtn received eemm~n:t.s 
frOf'l' pre-,&ub~I6S:ton r ev lewcn . Detoiled Instruc t ions lo Authon appeared In 
MYCOTAXON I : 3-J2 . 197L. und 6 : 37tL 1977 . A COP.Y of each will be fen' 
upon rc quco5t to one of the Co-Edi tors . 

.,.e o re oble to P.tOYtde proa!)::ec t lve authors vlth ' '"'0 4ids to publtt:A!I::ih . 
8oth ore sold 111 our COI' t. tand "re shipped postp'Otd !rom MYCOTA XCS . I.TD •• 
P.O. Bex 26.t., lth c:a, NY JL.850 USA. 

SPECIAL MANUSCR1P1 PAPER uo n v~ll.l ble- tn p<tcknttc:s of SO shl'~l!i , nnd u. 
ruled 1n blue . non•phot-orcproduolng Ink f('r each of the hfO sb:cs of tv pef.:~ee 
called for In tl\e l n~ t ruc:tlont to -authors (elite , p lea). 11 Is "'a con•:co:nltncc 
to 1YVI5ts, b\lt cc ct(l inl y not ~n ~ss~nttat. !>lnce. t:e(" t:snglu of the: .11-ppropM­
atc 11lze r~~on be pre1mrctl on o.~ny pu~r u~·lng n non·p.h<Jigre_produdn~ blue 
penc il. F.tu:h p~cka~e of SO 5lu:e.ts I S l:><'nt 1)()t;1p11 id f<Jr ~!. ;s US . 

DIOPLATE 14 o s pec ial eh~t of tra nsft'r lt'Ut'r'S lor the: utc ol ,\Uthorr; an the 
pr ep4r& tlon o r pl3tN lind grnph s. for' publt tton. II It ma nufact ured for us 
b)' Pres1ypco, nnU ..__v~111nblc m t'Uha!r b\t~c:k ar vhltco: . ERch 5hec-t ' '" ;:.ppr.ox­
fra a tc:ly 3b X 39; ~~~~ . , wfth a w1 de IIS~rtment of numbt'.rt• , !collet'$ (mcludmi!, 
lmpor'tant Greek char4Ctrn ) , sy~~tbols , tte . Th~•e arc H: nt postpa id for St.. 9'j 
US (black .,. ,11 be •hipped unlcsr, '"'h itt' Is s-pee1hed}. 


	0313b
	0314b
	0315b
	0316b
	0317b
	0318b
	0319b
	0320b
	0321b
	0322b
	0323b
	0324b
	0325b
	0326b
	0327b
	0328b
	0329b
	0330b
	0331b
	0332b
	0333b
	0334b
	0335b
	0336b
	0337b
	0338b
	0339b
	0340b
	0341b
	0342b
	0343b
	0344b
	0345b
	0346b
	0347b
	0348b
	0349b
	0350b
	0351b
	0352b
	0353b
	0354b
	0355b
	0356b
	0357b
	0358b
	0359b
	0360b
	0361b
	0362b
	0363b
	0364b
	0365b
	0366b
	0367b
	0368b
	0369b
	0370b
	0371b
	0372b
	0373b
	0374b
	0375b
	0376b
	0377b
	0378b
	0379b
	0380b
	0381b
	0382b
	0383b
	0384b
	0385b
	0386b
	0387b
	0388b
	0389b
	0390b
	0391b
	0392b
	0393b
	0394b
	0395b
	0396b
	0397b
	0398b
	0399b
	0400b
	0401b
	0402b
	0403b
	0404b
	0405b
	0406b
	0407b
	0408b
	0409b
	0410b
	0411b
	0412b
	0413b
	0414b
	0415b
	0416b
	0417b
	0418b
	0419b
	0420b
	0421b
	0422b
	0423b
	0424b
	0425b
	0426b
	0427b
	0428b
	0429b
	0430b
	0431b
	0432b
	0433b
	0434b
	0435b
	0436b
	0437b
	0438b
	0439b
	0440b
	0441b
	0442b
	0443b
	0444b
	0445b
	0446b
	0447b
	0448b
	0449b
	0450b
	0451b
	0452b
	0453b
	0454b
	0455b
	0456b
	0457b
	0458b
	0459b
	0460b
	0461b
	0462b
	0463b
	0464b
	0465b
	0466b
	0467b
	0468b
	0469b
	0470b
	0471b
	0472b
	0473b
	0474b
	0475b
	0476b
	0477b
	0478b
	0479b
	0480b
	0481b
	0482b
	0483b
	0484b
	0485b
	0486b
	0487b
	0488b
	0489b
	0490b
	0491b
	0492b
	0493b
	0494b
	0495b
	0496b
	0497b
	0498b
	0499b
	0500b
	0501b
	0502b
	0503b
	0504b
	0505b
	0506b
	0507b
	0508b
	0509b
	0510b
	0511b
	0512b
	0513b
	0514b
	0515b
	0516b
	0517b
	0518b
	0519b
	0520b
	0521b
	0522b
	0523b
	0524b
	0525b
	0526b
	0527b
	0528b
	0529b
	0530b
	0531b
	0532b
	0533b
	0534b
	0535b
	0536b
	0537b
	0538b
	0539b
	0540b
	0541b
	0542b
	0543b
	0544b
	0545b
	0546b
	0547b
	0548b
	p001b
	p002b
	r001b
	r002b
	r003b
	r004b



