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THE GENUS PIL OPHOR US 

H. MARTIN JAHNS 

Botanisches Institut del' UnivePsittJ.t PronkfuJot~ Germany 

Sunmary 
All speci es of PiZ.ophONB are e xa mi ned and four species are e x

cluded from the genus. The r emai ning 10 species are described and 
their geographical dis t r i butio n i s demonstrated on maps. Character
i stics used for the s epar ation of spec ies are discussed and an 
artif i cial key is given. 

Introduction 
Formerly the genus Pilophorus was placed in the Clado 

niaceae (Zahlbruckner , 1926) , \\'hile t oday the genus is 
thought to be r elated to t he genus 5tereocaulon ( J ahns, 
1970a ; Henssen a nd J ahns , 1973) . In an earlier paper I 
a ttempted t o delimit some s peci es withi n the genus (Jahn s , 
1970b) , but the choice of the species inves t iga ted at that 
time was arbitrary, result ing from the cont ext o f my o nt o 
genetic work, so that no claim for comp l e t eness could be 
made. Furthermore , the inves t i gations o f most species were 
based on rela tively limited material, so that conclusions 
about var iation of char acter istics a nd geogr aphical d is 
tribution were not reliabl e . For these reasons it seemed 
desirable to complete the earlier observations and to e x
tend the work t o all s pec i e s described by o ther a u thors 
and a t t he same t i me t o i nclude more spec i mens. This i s 
the aim of the present work . Most o f the spec i mens avai l 
able from the major herbaria h'ere used in th is investi 
gation (more than 1000 specime ns) . A complete list of 
their geographical distribution is not included as it 
would as k to much space . For all practical purposes it 
s eemed to be sufficient to cha rac teri ze the occurring 
species , to mention t heir mos t impor tant s ynonyms , to 
distinguish them f rom each other and to demonstrate thei r 
d istributi on on maps . The exact places of o r igin are 
given for specimens f ound out s i de the main area of d is 
t ribution . · For a comple te list of l iterature a nd synonyms 
see Zah"lbruckner (19 27 b, 1939). 

Material and methods 
1'he matedal investigated was recei.ved o n loan from the followi ng 

herbaria: Herbarium University of Mich igan, An n Arbo r (MICH); Herba
rium of t.he Un i versity of Geor g ia, Athens (GA); University of Texas 
Herba rium , Aus t i n (TEX); Un i vez:-sitetets Dotaniske Museum, Bergen 
(BG); Herbar ium Univer si t y of California, Berkeley (UC); Botani sches 
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Museum, Berlin (9); Bot<Jnischcs Ins t.i t.ut, Bern (BERN): Museum of Natu
ral Hi story, Budapest (BP); Farlow Herbc\rium of Cryptogamic Botany , 
Harvard Unlve.rsity, Cambridge (FlU; Corranon~ealth Scient! ftc & Indu
strlllll Research Organization , Division of Plant Industry, Canberra 
(CJ\NB); Chicago Natural History Museum, Chicago (F); University of 
Alaska , College (AI.A); Botanica l Museum and Herbarium, Copenhagen (C) ; 
National Botanic Ga.rdcns, Dublin (DUB) : Forschunqsinstitut und N<ltur
museum Senckenberg, Frankfurt (FR); Conservatoire et Jardin botani
q ues , Geneva (G); Botaniska Tr .!i.dgard, GOtcborg (GB); Department of 
Botany, Dalhousie University, Halifax (OAT~); Botanical Museum, Helsin
ki (H); Botanical Institute of Hiroshima University , H.iroshima (HIRI); 
Botanisches Institut der Univcr~it:it, Kiel (KIEL): Rijk.sherb.'lrium , 
Leiden (L); Herbarium of the Department of Systematics and Plant Goo
graphy of the Bot.!!.nical I nstitute of the Academy of Sciences of the 
USSR, Leningrad (LE) : Institut e of Botany, Faculty of Science, Lisbo<l 
(Ll SU) ; ' British Mus eum, Natural History , London (BM); Botanical 
Mu~eum and Herblt rium , Lund (LD): He rbarium of the Universi ty of 'fl'is
consin , Madison (WlS ): Botanisches Institut, Marburg (MD); Herbarium 
A. Henssen , Marburq (Hsn); Bot&nische Staatssammlung, MO.nchen (M); 
Herbarium of Y."J le University , Osborn Botanical Labora t o ry, New Have n 
(YU); New York Bot.anical Garden, New York (NY); Hattori Botanical La
boratory, Nichinan (NICH); Botanisk: Museum , Oslo (0); National Museum 
of Canadl!, Natural History Branch , Ottawa (CAN); Ou lun Museo, OUlu 
(OULU); Orto Bot.anico , Padova (PAD); Mu &eum National d'lstoire Natu 
rclle , Laboratoire de Cryptogamie , Paris (PC); Botanical Department 
of the Nll ' onal Museum, J>raha (PR); Division of Botany, National ller
barium, Pretoria (PRE); University of Washington , Herbarium , Botany 
Department., Seattle (WZU); Botanical Department, Naturhistoriska 
Riksmuseum, Stockholm (S); Botanical Department o f Tromsoe Museum, 
Tromsoc ('rROM) 1 Botanical Department , Mus eum of t he Royal Nor· ... cgian 
Society for Science and Letters , Trondhcim (TRB) 1 Botanical Institute 
of the University , Turku (TUR); Insti t ute of Systematic Botany. Uni
versity of Uppsala, Uppsala (UPS); US National Museum , Department. of 
Botany , Washington (US); Naturhis tori sches Museum, Wien (W); SO ani 
scher Garten und Museum dcr Universitat, ZUrich (Z ). 

The specimens were mainly investigated with a stereo- microscope 
and some typical material wils cut with a freeze-microtome. 

The genus Pilophorus and i ts subdivis i on 
In my earlier Work I explained in detail why in my 

opinion the correct name o f' the genus and the correct 
epithet are 11 Pil.opho~ua Th . Fr .". Further discussion of 
this quest ion followed from Culberson ( 1970), who favored 
the name " Pil.ophoJ•<m (Tuck . )Th . Fr . 11 and from Hawkswol~th, 
James and Laundon (1972) , who agreed with my interpr eta
tion . Closely related to this problem is the question of 
the t.ype species , whi c h in my opinion should remai n P. 
robustus Th.Fr. (Jahns , 1970b) . 

In the last h undred years not only has the number of 
species subsummized under this genus fluctuated cons ide
rably, but at tempts have also been made to subdivide the 
genus . An extreme proposa l Nas the classification of 
Tuckel~man ( 1882) \tlhO considered P. cereo~us to be the only 
species of the genus - designating all other species 
earlier described as subspecies o f P. cereolus . 

Stitzenberger (1.862) included the genus Hel.ocarpon Th.Fr. 
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as a subgenus in the genus Pilopho:rous . He referred implicit 
ly to the description of Th. Fries ( 1861) , ,,.,.ho mentions 
for Helocarpon crassipea short black , stalked frui tbodies. 
?ries himself obviously did not consider a relation bet 
ween he two genera described - Pilophorou.s and Helocarpcm -
but later declared 1/olocaPpOn to be a synonym for Lacidea 
(Th . ?ries, 187~) . Having examined the type material of 
Leci.dea crassipes~ I can con f irm that there i s no anatomical 
or morphological similarity with any species or Pilopho1~us . 

A different subdivis i on of the genus was proposed by 
SatO (19~0) . When giving the description of the new spe
c ies P. nigPicaulo he believed there were principal diffe 
rences between this species and al l other representatives 
or the genus . He therefore suggested a division of the 
genus in to a sec tion fligr>icaule~ including P. nigroicau.Ze~ 
and a section Eupilophorus~ including al l remaini ng species . 
It wa s explained earlier (Jahns , 1970a) t hat this subdi 
vision cannot be accepted , as Sa tO based his description 
of he ne" section on a far too rigid partition of tissues 
and on pigmentation of the stalk tissue which , wi th varia
ble intensity , can be found in other species too. 

On the whole there seems to be no justification for any 
subdivision of the ge nu s . 

The importance of different character istics 
for the separation of species 

For the separation o f the specie s the same cri teria 
were used as described in the first paper dealing with 
part o f the genus (Jahns , 1970b). However , it is now pos 
sible to give a more accurate definition of t he range of 
variation and to judge the value of the d ifferent charac 
teristics more r i gid l y. 

Thallus horizontalis 
The thallus hor i zontal i s is a lways crustose and is ge 

neral l y grey or grey - green in co l or when dry. It cons ists 
of minute granules (fig. 1- 3) or of f l at or infl ated 
scales (fig . 8) . Small granules or scales may be pressed 
together , f orming dis tinct areo lae (fig. 7) . I n some spe 
cies , especially in older material , t he thallus hori zon
tal is may be almos t absent. The shape o f the horizontal 
thallus is clearly specific and relatively constant for 
each species . Therefore it may be used as a di s tinguishing 
characteristic , but on its own i t is not sufficient for 
the separation o f the species . Principally the external 
morphology may be c haracteristic for each spec i es but a 
certain degree of variation in s hape is induced by fa c t ors 
like subst r ate , etc . Thus intermediate rorms a nd transi 
tions between the habits of different species may occur . 
Furthermore, variations in shape o f the horizontal thallus 
among different spec i es are difficult to explain , so that 
this char acte r ist ic is of restricted value f or us e i n 
artificial keys . 
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Thallus verticalis and growth form 
The thallus vert icalis of Pil.oplwru.s is a pseudopodetium 

similar to the one found in the genus Sto't'ooca.ulon . The po 
sition of the apothecia is a lway s terminal . The pseudopo
detia may be simple or branched . Their size varies within 
certain limits but offers a useful aid for the description 
of the species. In nearly all species a few fe rt ile speci
mens occur where pseudopodetia are absent and the apothe 
cia are sessile on the thallus hori zonta lis . The habit of 
t he pseudopodetia offers one o f the best means of dist i nc 
tion f or taxonomic use. Most common are simple, unb ranched 
and pin- shaped pseudopodetia , V~'hich occur in P. ce:reolus, P. 
atrumatiaus, P. nigY"icaulB, P. fibula and P. curtulum (fig. 3 , 6 , 
7,8 ,10). If the pseudopodetia of these species bear more 
than one f r uitbody , an indistinct terminal branching may 
be simulated. In contrast to chese pin - s haped spe cies , 
P. r·obustu.s and P. acicu.la'f'is have high , branched pseudopode 
tia wh ich grow i n dense clusters ( fig . 1,9) . An interme 
diate growth form between these two types is represented 
by P. vegae, P. awasthianwn and P. al.avatus. Their pseudopode 
tia a r e of middle height and somewhat branched and , at 
least in P. vegae and P. <ILY.lsthianum, may gro 't.' in more or 
less distinct clusters (fig. 2 , 11 ). Quite typica l fo r all 
species is thei r manner o f branching , which is umbellate 
in P. robustu.s ( fi g. 9) , and forked in P. aaicu'l.arois .. P. vegae 
and P. azuasthianum. 

The pseudopodetia are usually covered with an algal 
layer 'Nhich is not continuou s and often resembles the gra 
nules and areolae o f the thallus horizontalis . Ol der 
stalks may be partially bare . In P. nigricaule the stalk is 
covered with conspi cuous pel tate scales, wh ich a r e closely 
pressed together ( fig. 8 ,17 ) . 

Soredia 
In all species of Pil.opho1ous the pseudopodetia are cover

ed with an algal layer which is neve r continuous but com
posed of more or less dispersed areolae . A true co r tex is 
only poorly developed and usually completely absent, so 
that the pseudopodetia in some s pecies have a granular 
appea rance. True soredia only occur in ?. cereolu.s , where 
they give a d istinct powdery look to the stalk ( fig. 3). 

Cepha lod ia 
Cepha l odi a are characteristic for all species o r the 

genus Pil.ophorus. However , two species whi ch have been in 
cluded in this genus ( P. conglomera tum and P. stau.fferi ) 
lack cephalodia. Thi s , among ot her reasons , j us t ifies in 
my opinion the exclusion of these s pecies from the genus 
Pi.l.oplwr-ua . 

The cephalodia of Pilophor-ua a r e sacculate and exhibit no 
special wa 11 structure. In the three t allest species , P. 
robuatu.s~ P. acicularis and P. rJegae, some cephalodia occur on 
the pseudopodetia (fig. 1,9,11), but in all othe r species 
they are only to be found on the thallus horizontal is. 
Their shape is irregular, the s u rface smooth o r granular, 
a nd they are light b rown to deep brown- black in color . 
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The cephalodia either contain a lgae of the Nos~oc or o f 
the S tigone'TKl type . In the spe c ies inves tigated I f ound Sti

gonOI"".a in P. stPlm~aticus , P. fibula~ P. w·•tu l wn a nd P. nigricaule , 
while in P. robustua and P. awsthianwn I f ound only Nos toc . 
In P. acicz(laY'is I observed on ly llost.oc, but Kurokawa and 
Shibuichi (1970) found Stigo,tema in this species. This con
tradi c tion may not result from a misobservation , be cause 
in P. ceroolus, P. clavatus and P. vegae I found some cephalo 
dia ~odth Stigonema whi l e o thers contained Nostoc. HO\'I'ever, 
in general , all cephalodia or one spec i men contain the 
same alga . Exceptions are rare . Cephalodia of P. vegae con 
tain Nostoc and Stigonema and possibly algae of the Cloeo
capsa type as we 11. 

Nostoc beaz~ing cephalodia often have a habit distinct 
fr om those wi t h Stigoner1r1. . They are always characterized by 
a smoo th s urface , ~o.•h ile cephalodia with Stigonema as phy co 
bionts show a granular surface , at least in thei r younger 
stages of development. This phenomenon is explained by the 
development of the cephalodium to.•hich was described else
where (Jahns , 1972). 

It is not impossible that from those species which seem 
to contain on l y one algal species in their cephalodia , 
specimens wi th other phycobionts will be f ound in the fu 
ture . The occur rence of speci fi c blue - green algae in the 
cephalodia is therefore not a useful taxonomic characte
ristic. 

Pycnidia, ascospores, fruitbody development 
Pycnidia occ ur abu ndantly in al l species o f the genus 

Pil.cph.ol"Us . They a r e ei t her located on steri le pseudopodetia 
or on the thallus horizontalis . The conidiophores are un 
branc hed and the conidi a s ickle - shaped. The size of the 
conidia does not differ signi f i cantly in the different 
species , so that this characterist i c is unimportant for 
the taxonomy of the genus . The same holds for the ellip
so i d ascos por es . 

'!'he development of the f ruitbodies i s very uniform too 
(J ahns, 1970a) . Some specimens of P. claootus fo rm an ex 
ception. Numerous young apothecial primordia are located 
in bundles on short stalks (fi g . 11) . In the fu rther 
course of developmen t the pr imordi a fu se and , with the 
growth of the generative tissue , fo rm the typical elongat -
ed fruitbody o f t he species ( fig. 5 , 16) . · 

Anatomy and mor phol ogy of the apothec i um 
The oute r s hape and inner structure of the apothe cium 

belong to the best character i stics for the separation of 
t he species . I n most s pecies the mature apothecia are al 
mos t globose and qui te often several apothecia are late 
c·ally fus ed (fig . 1, 9 , 10). An exception is the frui tbody 
of P. clava:tua .. whe r e t he hymenium extends a considerable 
dis tance down the pseudopode t ial stalk so that the apothe 
cium assumes a triangular outline in longitudinal section 
(fig . 5, 16). Smaller variations of the spherica l structure 
a r e f ound in P. aLJO.sthianwn and P. nigM.caule .. which -both te nd 
towards slightly triangular- shaped fruitbodies ( f ig . 2 , 8) . 
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However· , it is possible ehat the samples of P. awasthianum 
that I examined were not f ully developed and mature . 

A l ongi tudinal section reveals that the sphe r·ical shape 
of the apothecia is not uniformly formed . Apart from true 
globose apothec ia , frui tbodies may · be flattened with a 
margin of the hymenium tha t may hang down for a considera
ble distance be fo re curving upwards again to fuse •,dth the 
stalk ( f ig . 1~) . 

J\natomi cally , th r ee major· cha i~ac teristics are o f im
por tance : the boundar y - tex tu r e , the pigment - boundary and 
the colume lla . The boundary bet•..,.een the vegetative tissue 
and the gener•ative tissue of the f ruit body , which is 
always easily recognized , may fol low different patterns . 
It fOr'ms a thin hor'izontal zone in t he l ower periphery of 
the frui tbody in most species (fig. 14) , whereas in P. 
robu.stus and P. strumatiaus t he vegetative tissue extends 

upwar'ds into the genera tive tissue of the apothecium 
(fig . 12) forming a cone- like colume lla. 

The boundary between the vegetative a nd gene1·ative tis 
sues may be emphasi zed by two conspicuous structures . In 
the transition zone the generative tissue may form a boun
dar y- texture built from closely int erwoven , sho J~ t -celled 
hyphae (fig . 13) . Often the junction of vegetative and 
generat i ve tissue is characterized by a deposit of black
brown pi gment (fig . 15 ) , ''"'hich is t·eferred to as the 
pigment - boundary. The pigment - boundary bears l i ttle rela 
t ionship to the bound ary textur e and may or may not be 
s uperimposed . Black pigment l s often concentrated in the 
s ubhymenial layers ( fig . 14 , 15) as we11 as in the pseudo
podet ial ti ssue (for example in P. nig't'icaulo~ P. vagaB and 
P. st!"Uma:tiaus) . 

The columella , the boundary - texture and the pigment 
boundary are characte r istics which help to separate the 
species very accur·ately . These characteristics may occur 
singl y or combined . 

Secondary products 
Small amounts of severa l s pecimens were investigated by 

TLC. The results obtained agree in genera l wi th those pub 
lished by Krog (1968) and Kurokawa and Shibuichi (1970) . 
All species contain atranorin and zeorin. Stictic ac id was 
found in P. nigr>iaaz.cle and P. vegae . Furthermore , Kurokawa 
and Shibuichi fo und caperati c acid in P. clava.tus and con 
stictic acid in P. n~:groicaule as "'ell as s ix other non 
identi fi ed substances in different species of the genus . 
These obse rvations coulC not be substantiated in detail. 

In this study the chemica l characteristics ''"'ill not be 
considered f or taxonomy , as obvi ous ly only those substan
ces that ar e common to all species occur in su ffic i ent 
amounts . In order to avoid seriously damaging the usually 
limited material o f the herbarial specimens i t is some 
times impossible to demons tra t e the presence even o f atra
norin and zeorin. Therefore, it is almost impossible t o 
ob tain an exact and r eliable picture of the dist ribut i on 
o f these substances wi th the methods described . 



Substrate 
The species of this genus grow excl us ively o n silicate 

stone . As an e xce ption single colonies may e xtend to r ig
idly pressed soil coveri ng the stone. One specime n of P. 
acicular>is f rom USA , WashingLon (near Lake Cushman , Mason Co . , 
s.East Olympias IF) ) was f o und gro;.o~ing on dead wood . ':'he nu 

merous other specimens from the same reg ion suggest ex 
tremely fav or•able climatic condit ions which enable the 
lic hen to colonize the unfamilia r substrate o 

Dis tribut ion 
'11he species of the genus r-iloph.oru.o occur e xclusively 

in the northern hemisphere . Po conglom9rotwn, P. colensoi and 
P. staufferi escr i bed from Aus t rali a , Ne \'1 Zealand and Ne""'' 

Caledonia are no longer included in the genus PiZophor•us. 
In the litera ture it is still maintained that P. acicul.aris 
occ u1~s in Australia and Africa (Cape of Good Hope). These 
statements refer exclusively to a note from Nylander 
(1860) who c laims to have seen the material in he Hooker 
herbar i um , but these specimens disappeared l ater . In the 
year 1860 the sepa ration of the species was not well de 
fined, so that i t may well have been P. conglorr.eMtwno In 
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any case I consider this information too doubtful t o in 
clude in the distribution maps . 

The disti~ibution maps of the individual species are 
based almost exclusively on specimens which I have pez·son
ally investigated o On ly i:-t a few cases have I i ncluded 
notes from ot her workers (Krog , 1968 ; Ammann and Ammann , 
1969 ; i< rokawa and Shibuic hi , 1970 ) , as I am certain that 
the definition o f species by t hese authors agrees \oJith my 
own views. 

The individual points in the distr•ibutio n maps o ften 
include ma te rial from a relatively laree a rea . The number 
of spec i mens examined is given for each point. However· , 
in many cases these numbers are almos t certainly slightly 
h i gher than the number o f find ings proper , as it was im
possible ah1ays to recognize identical specimens fi·orn t he 
same gathering which had been dis t ributed and preserved 
in different herbari a . In those cases '"here a single 
finding is represented by numerous spec imens distributed 
as an exsiccate it is only ~~e corded as a single point. 
The exact p l aces of origion are i.nd i cated in detail only 
when either very few such places are known o r· when those 
places are outside the main area o f distr i bution. Places 
which are listed in the description of the species are 
marked by a point, ot hers not individual l y listed are 
marked by a square on the maps. Findings taken from other 
authors are marked by a triangle . 

In general the following l a rge-scale distribution l-Ias 
established : One group of species ( P. acicularoia , P. r.igri
aawle, P. clauatus) occuros around the northern Pacifi c Ocean. 
In the same area two more species are found which, how
ever , are restricted to only part of this area (P. cu'!"tulwn 
jn China and Japan, Po uegae in Alaska and the Bering 
Strait area) o One species ( P. az.x.z.sthianwn ) is restricted 
to the Himalayas and another (P. fibula. ) to the easter n 
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parts o f the USA. One species ( P. st.rzmt2ticus) occurs only 
ln those part s of Europe whi ch have an oceanic climate . 
Very typi cal i s the di s tribution of P. robwstus, which is 
f ound circumpolarly i n the mos t northern areas and in 
high mountains. P. cereolus shaft'S the most irregular di 
strib tion. This species is most abundant in Scandinavia 
but occ urs i n single specimens in middle and central 
Europe , in Siberi a and in the eastern part o f North Ame 
r ica . 

Artif ici al key to the species 

lu Lichen '"'ith pseudopodet.ia and developed apothecia 
lb Lichen. wi t hout p seudopodet.ia or pseudopodetia without apo 

thecia , sometimes with pycnidia or b lack p r imordia of apo-
t hccia . 15 

2a Thallus horizontalis and pseudopodetia clearly sorcdiate. 
Pseudopodetia pin-shaped , unbranched, at most 1 em high. 
Apot.hecia without columella (fig. 3). P. ce!"eolus 

2b Surface not soredilllte , lilt the most slightly granulose . 
3a Pseudopodetia with continuous white cortex. Ecortic ate 

parts of the pseudopodetia and their central plllrt a lways 
black . Pseudopodetia 0.5-1.5 em high, usually dichoto
mously branched. Large cephalodia on short branches. 1\po
thecia unknown . Alaska, Bering Strlllit . ( fig. 11 ) p, Vegas 

3b Lichen with other characteristics . 
4il Pseudopodetia smaller than 5 nun . 
4b Pseudopodetia higher than 5 nwn . 11 
Sll Apotheci a c ylindrical o r triangular i n longitudinal section , 

at l east twice as high as broad (fig . 16). Pseudopodetia 
pin- shaped , unbranched. Apothecia often slightly b ifurcat.e 
at the apices (fig. 5). P. c Uwatus 

Sb Apot.hccia g lobose, somet i mes several g l obose apot.hecia 
are f used . 

6a Pseudopodetia very thin (0 .2- 1.0 nun broad , 5 m::a high), 
tnore or less branched , partly ecorticate and black ( fig. 2). 
Hima l ayas . p, awasthianwn 

6b Pseudopodetia broader, pin-shaped, unbranched. 
7a Scales of t he t hallus horizontalis and of the pseudopo

det i al cortex peltate (fig . 17), white, p r essed toqether , 
with an inflated appearance. Inner parts of the pseudo
podetium with dark pigment. Apothecia wi t h boundary-tcxtu.re, 
globose or sometimes pointed (fig. 8). P. nigricaul6 

7b Lichen with other characteristics . 
Sa Thallus horizontalis formed by granules or minute scales. 

Gra nules or scales fused into broader, closely arranged 
areolae ( fig . 6 , 7) . 

8b Granules o r scales of the thallus horizontalis sca t tered . 10 
9a Apothecia always with boundary-texture and p i gment- boun-

dary. Pseudopodetia usua l ly no t h i gher than 1 tlll'l (at 
most 2 mml (fig. 7 ) . Eastern North America. P. fibula 

9b Apothccia always with boundary-tex ture , only very o ld 
specimens with pigment-boundary. Pseudopodetia 1-3 mm 
high (fig. 6) . Japa.n and China. P. curtulum 

loa Apothccia wi thout columella, with boundary-texture and 
in old specimens with pigment-boundary (fig . 6). Japan 
and China. P. Cl4l'tulum 



lOb Apoehccia with co lumella , wit.hout. boundary-texture and 
pigment- boundary (fig. 10, 12). Europe . P. strwnaticus 

l l a Apothec it!!l cylindrical or triangu l ar in longitud i nal 
section, at least twice as high as b road (fig. 16). Pseu
dopode t ia pin-shaped , unbranched . Apothecia often slight-
ly bifurcate at the apices (fig. 51. P. c Zavatus 

l lb Lichen with other characteristics. 12 
l2a Scales o£ the thallu s horizon talis and of the pseudopo-

.detial cortex peltate lfiq. 17) , white , pr essed together, 
with an inflated appearance . Inner parts o f t he pseudopo
detium with dark pigment . Apothecia wi t h boundary- texture , 
globose or sometimes pointed (fig. Bl • P. nig't'ioaule 

12b Lichen with other characte.rist.ics . 13 
13a Pseudopodeti"' very thin (0. 2-1. 0 mm brot~d , 5-15 m:n high), 

mor e o r l ess branched, partly e c o rticate and b lack 
( fig . 2) . Himalayas. P. awa s thiam4m 

13b Lichen with other c hllrllcte.ristics. 14 
14a Pseudopodeti a umbellately branched t owards the apices. 

Apothecia numerous , o ften fused lit the margins, wi th 
l arge columella (fig. 9 , 12). P. f'Obustus 

14b Pseudop:>detia dichotomously branched , i n combed t u fts, 
smaller plants unbra nched . Apothecia wi thout columelllt. 
I fig. 1). P. acicularis 

15a Pseudopodetia with pycnidla o r wi th primor dia of 
apothecia present . 16 

15b On l y thallus horlzontalis p r esent . 2 1 
16a Thallus horizontalis and pseudopodetia sorediate. Pseu

dopode t ia p i n-like , often broadest in the middle 
( fig. J) . P. aet'eolus 

16b Lichen not sorediate. 17 
17a Pseudopodeti a very thin {0. 2- 1.0 mrn broad, 5- 15 mm h i gh), 

mor e o r less branched, partly ecorticate a~d black 
(fig. 2) . Hi malayas . P. a!Ja.Sthianum 

17b Pseudopodetia broader . 18 
lBa Pseudopodet.ia wit.h c ontinuo us white cortex. Ecorticate 

parts of the pseudopodetia and their central part a l ways 
black. Pseudopodetia 0.5- 1 .5 em high, usually dichotomous-
ly branched . Large cephalodia on short branches . Apothecia 
un known (fig. 11 ) . A.l aska , Be ring Strlt.it . P. vegae 

18b Lichen with other characteristics. 19 
19a Tha llus horizontal i s persistent, formed by c losely 

connec t ed areolae. Sterile pseudopodet i a 1-2 rmn high, 
t e r minated by a poi n ted pycnldla . P. '-'la1Jatus 

19b Thallus hor i zontalis f o rmed b y scattered g ranules , 
evanescent in o l der specimens. 20 

20a Pseudopodetia at least indistinctly umbellately branc hed 
i n the i r upper part . Wi t h nume r o us pycnidia o r primordia 
o f apothecia. P. f'Obustus 

20b Pseudopodetia s l e nder , unbranc hed o r dic hotomously 
branched. P. acicu l.aris 

2 1a Thallus horizontal i s not soredlate , some times g ranular . 22 
2lb Thallus hor i zontalis soredia t e. P. ceY'eo l us 
22a Thallus horizontalis f o rmed by white, peltate , 

i nfl a ted scales o r granules. Japan, west coast of 
North A.merica . P. r~igricaule 

22b Lichen with other characteristics. 23 
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23a Tha llus hori zont:alis persistent , formed by close l y 
connected ar eol ae . 24 

23b Thallus horizontalis persistent or evanescent , f o rmed 
by more or less scatt ered g r anules or scales. De t ermi-
nation on l y from distribution (see maps) . P. r•Ob!~atus , 

P. strwr.a.tit!lAB, P. acicularis, P. vegae , P. awaathianun, 
P. cur>tulwn 

21la Areolae t hin, not. distinctly formed by individual 
g ra nules . P. cla;;at"us 

24b Areolae thick , composed of small granules . 25 
25a Distribut ion in .Japan and China . P. tH•tu lwn 
25b Distribution in the eastern North America . P. [ibu.l.a 

Descri ption of the species 

Pilophor us aci cularis (Ach . ) Th . Fr ., oe Stel"eo at4'l.iS et Pilopl-.or>is 
Comm . : 41 ( 1857) . 

Bae<nryees aaicul.aris Ach . , Mct.h . Lich . · 328 (1803) . Type collection : 
Nort:h America , Hall (UPS , isotype) . 

Cena71Yce acieulaY'is Ach . , Lich . Univ . : 567 (1810) . 

Thallus hor izonta l is small granular, evanescent in older thalli, 
g rey when dry . Pseudopodetia (0 . 5- ) 3 em high, 1 mm diameter . ~ostly 

simple or dichotomously branched, stalks curved so as to appear as if 
combed , rarely erect, pin-like and 1 em high ( fig . 1} . In so:ne speci 
mens richly branched in the upper part of the pseudopodet:ia , thus 

fi g . 1 P. aaicularis (ce - cephalodium ) 
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faintly resembling P. robuetu.a. Internally the pseudopodetia are solid 
when young , becoming hollow wit:h age, composed of l ong, thin, strongly 
gelatinized hyphae with narrow l umi na (0. 5 urn). The lowe r part of 
older pseudopodetia becomes b lacke ned i nt.e rnally. Algal layer not 
continuous, i n more or l ess distinct granules, entirely absent from 
some parts of the surface . 

Pycnidia occur i n the tips of !>ma ll sterile pseudopodetia o r in 
the tips of small lateral branches of older pseudopodetia. Conidio
phores 30 pm long, unbranched , with terminal sickle-shaped conid ia, 
6 X 1 Jllll• 

Apothecia abundant , o ne or several on the apices of the pscudopo
detia, black, hemispherical o r ind.is tinctly trianqular, up to 1 . 5 am 
diameter. 'l'herc is no columella. 

Hymenium up to 240 pm high, two-thirds pigmented, lowe r part ste
rile , consisting o n l y o f paraphyses . Excipulum absent. Asci eight
spored. Spores rounded -..·hen young, becoming spindle- shaped whe n ma
ture, 2l.D-29. 5 x 4 . 5- 5.5 pm. Generative t issue formed of closely 
interwoven hyphae with short, broad cells with lar ge l umina. The ge
nerative tissue is pigmented black-bro wn, the color being most in
tense below t he paraphyses, becoming less so towards t he stalk 
reqion. ' 

Phycobion t g·reen, PlBurococcus type , cells c. 9 J.Uil diameter. 
Cephalodia on the tha.llus horizontalis are brown and hemisphe

rical and contain Nostoa. Kuro kawa and Shibuichi ( 1970) found cepha
lodia containing Stigomzma. Small cepha lodia also occur on the pseu
dopode tia (fig. 1). 

Growing on silic ate stone, seldom on dec aying wood (one specimen). 

Remarks 
The correct c i tation for the species is P. aciculario 

(Ach.) Th.Fr . (1857 , p . ~l) and notP. acioularis (Ach . ) 
Nyl. (1857, p.96) as exp lained earlier (Jahns , 1970b) . 

P. acicularis can be separated from the smal ler species 
by its tall pseudopodetia. It may be confused ,,., ith P. ro

bustus, especially in material from Alaska where both spe 
cies occur together. But usually the type of branching 
is dif f erent (umbellate in P. robustus, dichotomous in P. 

acicutaris) and t he lack of a columella in longitudinal 
sections of the fruitbodies of P. aciculario always makes 
distinction easy . 

Th . Fries ( 1889, p. 765) descr ibed P. acicul.aris var . 
con.juge~1s Th. Fr. from Vancouver I s l and , whi ch is said to 
resemble P. robustus. I have seen the original material 
and can see no difference from numerous other specimens 
whi ch are not worthy of varie tal status. 

Dis t ri buti on (map 1) 
P. acicula.ris i s probably the most abundant species of 

the genus. Mos t specimens were found on the west coast 
o f North America, wi th a focal point in British Columbia 
and Wa shington. The species is wide l y spread in Japan 
too . In general this s pecies seems to prefe r an oceanic 
c limate wi thout extremely low temperatures , at l east in 
comparison with other species o f the genus. This assump 
tion is supported by t he fact that this species is found 
more southerly (34 fi ndi ngs in California) than all othe r 
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map 1 P. acicularis - distribution (places listed • and not 
listed • in the descr iption o f t he species) 

s pe c ies a nd only t wo specimens were found in northern 
Ala s ka where, .for example , P. robustus and P. t:egae occur 
more often . East o f t he Rocky t-1ount a ins P. aci auZaris is 
rare t oo . I t is very difficu l t to give any estimate on the 
occurrence o f the species i n Chi na . Although there are on 
l y three places known to me '"'here t h e species has been 
found , at least one gathering was large enough for the 
distribution o f numerous specimens as an e xsiccate (Krypt . 
Vind . Exs . 2842). Therefore , i t may be suggested that P. 
acioularis is not rare in China, but simply has not been 
collected . 

?laces outside the main distribution area (map 1 , marked 
by a c il"'cle) : 

Ca nt!lda, Onta r io , Belleville (CAN) . 

Pil ophorus awasthianum Ras. , Arch. s oc. ?..ool. Bot. Fe nn. vanamo 
5 : 28-29 (1950) . Typ@ collection : I ndia o rientali s, Himalaya 
orientalls, Darjeeling , 3500 m (H, holo type ) . 

Thallus horizontalis persistent or evanescent , consisting of 
loose l y scattered g ranu l es, c . 0 . 1 ll'll'rl diameter , grey when dry . Pseu
dopodetia simple or b ranched, small and very thin , 0 . 5- l. S em high 
and 0 . 2-1.0 mm broad. Pseudopodetia partly covere d by an algal 
layer consisting of small gr<l nu les , but fo r the most pa r : the stalks 



fig . 2 P. awa:sthianwr. (ce - cephalodium , p - pycnidium) 

are bare. The ecorticat:ed parts are blackened , the algal l ayer g r ey . 
Internal part of pseudopodctia solid, formed by strongly gclat:inized 
hyphae . 

Pycn i dia apical on short pseudopodetia . 
Apothecia apical on mature pseudopodet ia , sometimes simple and 

globose but mostly aggregated, consisting of several subglobose bo
dies (fig . 2) . Apothecia 1 . 5-2 .0 mm in diameter. In mature specimens 
apothecium and pseudopodetium are separ ated by a pigment-boundar y , 
while boundary- e xture &nd columella are llbsent. . Hymenium c . too )Jill 
high, cxcipu1um absent.. Asci eight-spor ed , spores spindle-shaped , 
C. 20 X 7 pm. 

Phycobiont green , PZe!.LNJcoccu.B type , cells c . 10 pm in diameter. 
Ccphalodia contain Nos toe, b l ack, qlobose , sessile o n the t hallus 

horizontalis , c . 0.1 urn diameter. 
Growing on silicate r ock and earth. 

Remarks 
P. atJasthianwn differs from all other species by the 

small ~ branched and very thi n pseudopodetia and by the 
strongly aggregated apothecia . As there are only two 

30 1 
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known specimens so far, the r ange of variation of the 
different characteristics is unknown. 

Di stribut ion (map 2) 
The species is only known from the Himalayas. I have 

seen the following specimens : 
India, Darjeeling distr ict , £. Himalayas , Awasthi. 1948 (H, hole 
type) ; India Sandakhpu, Awasthi, 1950 (UPS). 

map 2 P. awasthianwn - distribution 

Pilophorus cereol us (Ach .) TH .Fr. , Lich . scand. 1, 1: 55 (1871}. 
Lichen cereo Z.us Ach . , Lich. Suec. Prodr. : 89 ( 1 798) ; Meth. Lich. : 

3 16 ( 1803) . Type collection : Sweden, Facklelaf, E . Acharius 
( H, holotype). 

Thallus horizontalis persistent , consisting of loosely aggre
gated, sorediate granu les , c. 0.1 mm diameter, g r ey- green when 
dry. Pseudopodetia pin-like , usual ly up to 5 mm (occasionally up 
to 1 em) high , 1.5 mm b r oad, sorediate . Sterile stalks or t hose 



fi g . 3 P. Cel"eolus (ce - cephalodium , p- pycnidiuml 

bearing only pycnidi-' are usually broadest in the middle and irr egu
larly curved (fig . 3). In some specimens , especial!}' in the few Ame
rican samples , the uppe r p.ut of the pseudopode tium is slightly 
branched, each b r anch bearing a pycnidil.lDl or a primordium of a fruit
body . Internally the sUtlks are compac t, composed of s trongly gela
tinized hyphae with narrow lumi na. The phycobiont. layer is g ranular 
sorediate . 

Pycnidia bottle- shaped , abundAnt , several often produced at the 
a pex of a pseudopcdetium. Conidiophores c. 25 pm long , unbranched, 
with te r minal conidia . Conidia sickle- shaped, 5 x 1 p m. 

Apothecia scarce, sol itary or seldom t·,.·o on one stalk , spherical, 
black and termin.!ll, up to 1. 5 mm diameter. In longitudinal sections 
the apothecium is spherical and without a columella . The boundary 
bet ween the generative and vegetative tissue remains hor izontal with 
the lower margin of the apothecium. I n old apothecia a strong-ly co
lored pigment-boundary is situated at this junctur e. An indisti nct 
boundary-texture may sometimes be developed. Hymenium c . 80 pro high, 
almost unpigmented. Excipulum absent. Asci eight- spored. Spor es 
rounded when young, becoming- spindle- shaped ..,•hen mature , 14.5-2 1 x 
5.5-6 . 5 pm . The regions just below t he paraphyses and in the pigment
boundary are deep black- brown, towards the cen ter of the apothec i um 
the color grades to pale brown . 

Phycobiont green, Pl.eurococcus type:, cel l s c. 9 p:m d i ameter. 
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Cephalodia br own, c l us t ered , · sessile on r.he t hallus horizontalis , 
c . 1-2 mm in d i ame t.er . Their surface is usually "''rinkled. The cepha
l odia contain flostoc or someti.mes Stigo,.wma . 

Growing on silicate stone . 

Remarks 
P. cereo!us is d istingui shed from all the other species 

by the sorediate thallus horizontalis and pseudopodc ia . 
Without this c haracteristic fruiting specimens of P. cepe
olua could be mistaken fo r· P. str'W:r:zticus~ P . .fibula~ P. curtu
Zum or P. nig1•icauZ.e , a s all hese species are o~ about the 

same height and pin - like in appearance . ~he pseudopode tia 
of P. vogao sometimes ha ve a gr-anular cortex , which could 
be considered as soredia e , but the habit of the species 
distinctly differs from P. coroeolus (fig . 3 and 11) . An 
other importan t cha racteristi c for the distinction of the 
small , pin- like species is the l ongitudinal section o f 
the frui tbodies ( fi g . 12- 15) . 

Tucke r man , i n his later works (e . g . Tuckerma~ . 1882 , 
p . 235) considered all other species to be varieties of 
P. ce:reolus . As a result , many subsequent authors have 
attributed all species of he genus to this species . As 
pointed by Jarr.es ( 1965 , p, 139) 11 P. ceNoZus" as used 

'Q tjftl . v 

map 3 P. oel"oolus - world dist r ibution (places listed • and not 
listed • in the description of the species) 



by ;sri ish authOr'O rc!"crs mostly o P. str•wiiGfti~us and not 
to he preser.t speci~s . In the sane way " P. cereolus" an 
used by many American authors refcro to P. aciculal"is . 

3 05 

RfisMnen (1946 , p . 2) described P. ai'eoZ.us var . ephalodi
[ol~us Ri:is . , which he said is o be nistinguiahed by t::he 
smaller pseudopodetia and the abundant , mat·kedly tu!Je r cu 
la e cephalodia . The synt.ype material o f this variety t<~as 

i t.t~ib".lted in Lich . ?enn . Exs . as I"JO . 960 . The sanples 
a~e in no t1ay iffcrcnt !":-on a :nul tit.ude of other poorly 
developed s ecimens and should be considered merely as ju
venile specimens which are no 1·1orthy o f varietal status . 

map 4 P. cereolus - distribut ion in Europe (places listed • and 
not. listed • 1n the desc ription of the species) 
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Dis tr ibution (map 3- 5) 
P. cereolus is the mos abundant specie3 of he genus in 

Europe . Nost samples '.-!ere collecte in Scan ina via Nhere 
its occurrence over l aps with the dist:-ibution or P. z-ob~st.us 
and P. strwnaticua . HoNevcr , P. at'NQIUlticua i res ric ted to 
lhe oceanic climale of the Nor\·Jegian and S't.'e ish west 
coasts , and P. robust:us occurs in the 1\orwegi an highlands 
and in the Arctic only , 'r.'hereas P. cereolus is spread o ver 

cereolue - distribution in Scandi navia {places listed • 
and no t listed • i n t he description of the species) 



Scandinavia , including Finland. The absence of P. cereol.us 
in Great Brita in suggests that this species , unlike P. 
strwr.atic~.cs, dislikes an oceanic climate . This agr·ees with 
the observations made by Ammann and Ammann (1969) . 
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Outside Scan inavia P. cereolus shows an interesting 
distribution (maps 3- 11) . These !'are but widely - spread 
findings are listed further on . While a specimen from 
northern Poland links up reasonably well ~li th Scandinavia , 
t he occurrence in Siberia appears somewhat isolated . How
ever, the material from Siberia is well developed and .,.ta s 
nost certainly very abundant as samples o f this mater ial 
can be f ound in many herbaria . A somewhat bigger group of 
findings or i ginates from the Carpates and the Tatra (Cze 
choslovakia) , partly d i stributed as an exsiccate (Lojka , 
Lich . Hung . 179) . 

In the Alps this l i c he n is apparently far less abun
dant than might be e xpected from the oldeP literature . 
Although I have not seen all material mentioned in older 
publications it seems that nost samples belong to Ster~ao
cauZ.on , especially Steroocaulon pileat:zun, which is small a nd 
sorediate and looks somewhat similar to P. cereo Z.u.s . Nume 
r ous specimens originate from the Oberp fal z in sout hern 
Germany . These and material from South Tyrol have been 
d is tri buted as exsiccatae (Arnold , Lichenes exs . 823 , 
1088) , but apparently it has been f o und only in a few 
places. The l ichen seems to be absent fr om the rest of 
Ge rmany and the more western countries . 

The literature does not give any c lue to the distri 
bution o f P. ceraolus in North Ameri ca as P. cereolu.s , P. 
aeicul.ar is and P. fibu la were completely confused until re
cently. In particular, P. aciculaPis was des i gnated as P. 
ce1'eolus i n many cases. Krog ( 1968) remarks , that she has 
not seen any a uthentic specimen o f P. ccraolus from wes 
tern North Ame rica . She mentions one single specimen 
...,hich she has not seen herself , but which from the de 
scription could have been P. cereoZ.ua. I had t he c hance to 
see thi s sample and i t pr>oved to be P. acicu la ris too . Ne 
may , there f ore , conc lude that P. cereolu.s does not occur 
in the we s t ern parts of Nort h America . In the eastern 
part of the contine nt the re are three places where true 
P. ceNolus has been found. One o f whi c h (Grand Mara is ) 

was described by Fink ( 19 10) who , ho~·eve!', thought it to 
be i dent i cal with the P. cereolus described by Tuckerman 
and which in fact was P. acicu.laris. The Ame rica n material 
is not fully de velo ped and s l ightly di ffe l~ent from the 
European material. Nevertheless, it seems t o be the same 
species and its dist r ibution in North America is l inked 
to the main distribution area in Europe by f indings from 
Newfoundland , Greenland and the Azores. 

Places ou tside the main dist rib u t ion area (map 3- 5 , 
marked by a c irc le ) : 
Canada, Newfoundland , upper Humber River ( II) ; Canada , Newfound l and . 
New Holrbour . Tr inity Bay (H) 1 Canada, Minnesota , Grand Marais, 
along t he northe r n s hore of Lake Superio r (4 specimens MI CH , 1 speci
men US); Canada , Mi nnesota, Cook Count y. 8 miles SW of Gr and Mar a i s 
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on US Rout.e 61 , cascade River State Park , o~~~long Casct~de Ri ver (CAN ); 
USA, Ne ... · Yor k State , A,p ironc!.:~ck Region, Chapel Pond , nea r St . Hu
bcrts (M I CH) ; Green l and, Diskofjor d , Kuanersuit suvdla t (C) ; A. zor eiii , 
Sant.a Maria , Plco A. lto (Jarnes and Henssen unpublished) (MB) ; Germa
ny , Oberpfalz , above Spielber g ncar Nabcck west of Schwandorf ( 11 
specimens BM, C , H, KI EL, t-l, 0 , PR) ; Germany, Oberp!al z , Schutzen
gelsteinbruch , Eldensteiner F'orst (M) : Austria , Tyrol. Silz, I nta l 
(2 specimens M) ; Italy , Sou th Tyrol , M<l.r qola nca r Prcdazzo (25 spe
cimens B, BM , BP, FH, H, LO , M, 0 , S , W) ; I taly , South Tyrol , bet
•.,:een Bellamonte and Paneveggio (4 specimens BM, BP , M, W); CSSR , 
Presov, 0 . Sza t ala (BP : CSSR , <1lpcs Dzur owa p r ope pagum Teplicska , 
com . Lipto (W) ; CSSR , Slovakia , Nizke '!'atr y , in valle rivi Svidovy 
(PR); CSSR , Slovakia , Nizke Tot:ry , in valle rivi Sva r insky (PR): 
CSSR, in sylva Stcfkofka prope Bresztova , com Arva ( 16 specimens 
B, BG , BP , fH, G, H, LO, M, 0 , PR , S , US , W) : Pollllnd, prope Labiau 
{II); USSR , Dudinka , Yenisey , lat . bor . 69°35 ' (7 specimens t,H, H, 
0 , S , UPS) , 

Pilophorus cl avatus Th.Fr. , Bot . Notiscr , Id88: 214 (1888) . Type 
collection : Canada, British Columbia , Vancouver Island , Mt . 

Mark, 1887 , Macoun (UPS , holotype) . 
P. aciculaPio f. hallii TUck . , Proc . i\.m . i\cad . Ar t s Sci. 12 : 177 

( 18 77) , Type collection: USA, Oregon , Hall (UPS , isotype) . 
P. eroeol~ts var . hal'l.ii (Tuck . ) Tuck ., Syn . N. Amerlcl!ln Lich . : 235 

(18821 . 
P. hall.ii (Tuck . ) Vain ., Bot . MctCJ. , To kyo 35 : 59 ( 1921) . 
t•. japonicum Zahtbr . (nomen nudum) , Catal. Lich . 4 : 432 (1926) : 

Bot . liaq ., Tokyo 41: 337 (1927) . 
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Thallus horizont<lll.s thl.n , gra nul ar persist.cn . Gr'o1nules often 
aggregated , forming scales. Granules minute , 0 . 1 rm1 dlar.'letcr , q r ey
g::-oon ~o.•hen dey. Pseudopodetl.a U? to 2 em hiqh , c . 0 . 3 uun t hick (f iq. 
5) . I nterna lly the central area of the stalk is nassivP and consists 
of thir., strongly q~lalinizerl hyphae •dth hin Lumina (0 . 5 p m) . Al
gal layer not con tinuous, formed by more or less i ndiscrete granules , 
the stalk usually being naked JUlit below hE> apothecium . Central 
l owe r part o ( t.he S t<'llks somE"times blackened . 

Pycn id i.a bottle-sholpcd , ap.lcal o n short. pseudopodetia, about 1 m.rn 
high , oft.cn bearing t.halli nc sca l es which form a collar halfway up 
the s alk . Conidiophores unbranched, 25 pm long , wi th terrnlual con i
dill, 0:. . 0 X 0 . 5 p.m. 

r\pothecia black , occurri ng 
singly at the apex of each 
pseudopodetl.U.11 , of t en spread
log some distance do·..-n the 
stalk . The apothecill ll.re ri
angular b Longit.udina l sec
tion (fig . 16), dbout. 2 ( - 5) 
liili high , I rrun broad a.t t he 
upper end , tapering t o 0 . 4 m:n 
at t he base , o( t en they are 
more or less bifurcated at 
the llP l.CCS (fig . 5). Apothe
CiU.11 sometimes formed by f u
sion of several primordia 
growing on bush-1 ike branclu.•d 
pseudopodetia (fig . 4) . No 
columel la , boundary-t.cxturc , 
or p i gment-boundary is (armed 
bet....,.een the vegetative and 
generative t issue . Hymeni um 
c . 200 }J11l high . Asc i eight
spor ed . Spores rounded .... ·hen 
young , becoming spindle-
shaped ·~heu old , 23 . 5- 26 . S x 
5 . 0 - 6 . 0 pm. llymenium green-
ish , and the generative tis
sue uniformly p i gmented , black
bro~o.·n. 

0.5 cm 

5 

fi g . 5 P. clavatus 

Phycobiont reen , Plem co us type, ce lls c . 8 }Jin diameter . 
Cephalodia brown-black, irregular , lumpy , about 0. 5 IMI diameter 

·..- ith a velvety surface . Growing o n the thllllus horizontalis . They 
contain Stigonema and some t imes 1/oetoc . 

Plants growing o n silicate rock . 

Rema r ks 
In most apecimens he tr·iangular outl i ne o f the apo 

thecia is sufficient to distinguish P. clalJatus fran all 
other S!)ecies . P. cl.avatua could only possibly be conf sed 
wi th small apec imcns o f P. acic:ula1'-is bearjng slightly tt·l 
angular apothecia . In his case the t ,.,ro spec ies may be 
separated by their per3istcnt or evanescent thallus hori 
zo n alis respectively . 

:t was explained earl i e r (Jahns , 1970b) thai. P. ha.Uii 
is a synonym for P. cl.at~atua and hat. lhe name P. l vatuc 
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Th . F:-- . ( t888) has priori y at the species level ovei ' P. 
hatz.ii (T ck . ) Va i n . (1921) . P. japonicun Zahlbr . is a nomen 

nudum . Zahlbruckne!~ knew it to be a syncny:n of P. haUii 
bu nevertheless preferred his new name . 

Di str i bu tion (map 6) 
':'he dis ribu ion of P. clatJc:tus is essentially i entical 

with the occurrence of P. acicular>is . Bo h species are found 
on the coasts o f the northe r n Pacific Ocean , P. cl.avatue 
apparently be in rela i vely :nore abundan: than ? . ci uLa
t•is in Japan . S rp!"isingly P. cZavatus has no ye been 

fo nd in Nor t hern Alaska but. t-:as pr·esent on the Asiatic 
side of the Bering Strai . Kuroka.,.,a and hibuichi (1970) 
have examined material from Formosa and ;;heir observation 
is included in -nap 6 (triangle) . they also mention t.he 
species in Korea but don ' seem o have examined he na 
tet'ial themselves . 

map 6 P. clava:tus - dis rlbu ion ( • places not listed i n t.he 
dcsc r i p t.io n of t.he species , a. specimens not e xamined) 

Pil ophorus curtulum Kurok . and Sh ib . , .lourn . .lap Bot . 45, 3: 78 
(1970) . Type collectio n : Mt . Ontake , Prov . Hi da , .Japan (TNS, 
holotype ; f'H , 0 , isotypes) . 

Thallus hor i zon t.alis persis t en t. , cons i st.i ng of minute g r l'mules , 
0 . 1 uun d i ameter , us ua l l y a gg r cga t.c d f o rming s ma ll s qu.:lmul cs , l . 5 D"Jil 
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6 

(ce - ccphalodium ) 

di<lmctcr (fiq . 6) . Somelimes g ranules scatte red and hardly aggegat
ed . Thallus grey- green '""hen dry . Pseudopodet ia pin- like , 1- 3 t1r.1 

high , 0 . 5-l.O rrm broad . Most:ly cove r ed by a cont i nuous algal lAyer 
cons i s ting of soa ll g ranu les. Only somet imes ecortlcat.e . I nternally 
the sta lks a re compact, composed of strongly ge lat i nized hyphae . 
Centra l part of older pseudopodetia col o red by depositio n of de.rk 
pigment . 

Pycn i dia sessile on the tha l lus horizon "lis. 
Apothecia apical on the pseudopodetia, nearly always sing l e , but 

so:nct.imes two apotheci a d e ve loped from two p r imordia have partly 
cerged . Sometimes a po thccia sessile on the thallus hor izontali s . 
Apothecia <lbout t mm i n diameter . I n l ong itudinal sections the apo
t.heciwn is tipherical and wi thou~ columell a . Pseudopodetium and apo 
t hecium are separ<:~tcd by a boundary- text.ure ..,.hich i s fo r med in t he 
young p r imordium. In o l d r specimens the bounda r y- tex t ure i s masked 
by a pigrnen l - OOundary . Hymenium c . ISO pm high , almost unp i qmented . 
Excipulum absent , asci e i ght- spored . Spor es r ounded "''hen young, 
becoming spindle- s haped when mature, c . 7 x 22 pro. 

Phycobion t q r een , PZeu't'o cus t ypt! . 
Cepha lodia cont.ain St.igonema~ t hey form dark - brown flattened 

discs between the squamules of t he th<:~ll us horizo n talis . 
Growing o n s i licat e r ock . 
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Remarks 
This species resembles P . .fibula . The thallus hori zonta 

lis of P. OW'tuZum seems to be a bit thinner and less a rea 
l aced , and the pseudopodetium is somewhat higher and more 
granulated than in P. fibula ; but probably the only good 
reason for· keeping the two species separated is the i r dis 
junct distribution . P. cUPtuZum is only known from Japan and 
China , h'hile P. [ibulc. is endemic to north - east America . 

Dis tr i buti on (map 7) 
T~is lichen has been found in Japan several times . I 

have see sam~les from 10 places . Prom China I have seen 
tl'lO samples : 
China , YOnnan, bor . occid . (0) ; China, Yllnnan , bor. occid . : In mont: is 
Waha p r ope paqum Yungning regione frigide temperata infra casulam 
Maoniubi , alt . 3800-4030 , Hande l - Mazetd (Diar . 

........ 

.... 
'' "".:. .·:: 

··:. 

ma p 7 P. cul"tul.um - d i str ibution (pl aces listed • and not 
lbtcd • in the description of the species) 

Pi lophorus f i bula (Tuck . ) Th. Fr ., De Stereocaulis et Pilophoris 
Comm.: 42 (1857). 

Ster~cocau.l.on fibuLa Tuck . , Pcoc . Am . Acad . Art5 Sci. I: 238 ( 1847) . 
Type collection: USA, New Hampshire, h11ite Mts . , 1844, Tucker
mllln (F'H-Tuc ke .r:man , holotype) . 

Thallus hor izon t llllis squamulose , squamules larqe, up to 2 mm dia-



313 

meter, composed of small gr.l'lnules , persistent, grey-green . P!lcudopo
detia seldom exceeding 1 r:w hight , sometimes totally absent so that. 
the apothccia are sessile (fig . 7) . Stalk massive , COfllposed of ge la
tinized t.hin hyphae with smftll Lumina (0 . 5 pm) , f..lg<ll layer r.10re or 
less areolat.e, not continuous . 

Pycnidia single , in small diminutive pseudopodetia . Conidiophorcs 
c . 30 pm long, unbranched, with terminal sickle-shaped conidia , 
6 X 1 Jlin · 

Apothecia black , he:nispheric:a t, 1 mm in diameter . A pigment-boun
dar}' and boundary- texture lies bctwee:t the g enerative and vegetative 
tissues . There is no columella . Hymenium up to 120 p m high , lower
third pigmented . Lower edge of llpothec:ium sterile , consisting only 
of paraphyses. Excipulum absent . Asci eight- spored . Spores rounded 
when young , bcco:ninq spindle- shaped when old , 17 . 0-23 . 0 x 5 . 5-6 . 5 pro . 
A dark - bro...,.n pigmented lo!!iiyer occurs under the paraphyses , ...,hich be
COJ!Ies paler towa r ds the center of chc apochccium. 

~:~~~~~7~ ~~~:~np~=i~~=:18 t~~~~o:1~~o~~ . 6 6:t~!~=~t=~~nular 
discs , c . I mm diameter bccween the scales of the Lhallus horb.on
talis (fig . 7) . 

Growing on sil i Cl'tte stone . 

f i g. 7 P. fibu'La (ce - cephalodiwnl 

Remarks 
s:.nce he first description o f Storooocaulon. ,fibula by 

Tuckerman in 18117 th i s specific epithet has tended to be 
ap?lied to \o.'i ely differing smal l or depauperate speci 
mens of he genus . But P. stl""WWtlticus and P. cereolus differ 
distinctly fron ? . libu?.a by the occurrence of' a columella 
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in the apothecium or of sor-edie respec ively . Nos difCi 
cult to distinguish fr·om P. _~~"ib !I.Za is P. curtulW'i, as the 
differences bett-.'een he to,.,• o species are only gradual. The 
thallus hoz~i zontalis of P. curtultcm j s usuA l ly bu not always 
less squamulose and l ess pePsisl.ent . Moreover , only very 
old a po hecia of P. cw•tuZ~UTI ar-e separated :'rom the stalk 
by a pigment - boundary in addition o he boundary - exture 
whi ch is al ways p:·esent. . 

Distr ibution (map ) 
P. j'ibi-4Za occurs only in north - east. America and appears 

to be r est. r icted mainly o he area of the toJhi te Hountains . 
Only t wo samples o riginate from the coast . I have seen rna 
erial from the following places : 

USA, Ne w Hampshire, Mont . Alb. (BM, FH, M, MICH, W): USA , New Hllmp
shire, Roche entrance t o Iluml:!, Franconia (f' , US): USTI, New Hamp
shire , montibus Nord Anglio (PC): USA, New Han1pshi re, Warren (US): 
USA, New York, r ock o n trail up Mt. MacOetyse neAr LAke Placid (MICH): 
USA, New Yo rk, Adirondacks, Mt . Marcy (S) : USA, New York, Adiron
dacks, I nd ian Falls , near Mt . Marcy, near Lake Placid (F'H); USA , """ "' --S:-~ '\/(;>, ~ 

ma p 8 P. fibula - distribution ( • places l is ted 1n the description) 
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Pil ophorus ni gricaul e Sati5, Journ . Jap . Bot . 16 : 173 (1940) fig . 7 . 
Type collcct.ion : Japan , Hons·,ra , Mt. . TyOkai (Tokyo , holotype) . 

Pilopho J 11 c:et'eOZ.us (no n Th . Fr.) So!ot.8, Jou rn . Jlt.p . Bot . 9: 2 14 (1933) . 
Thollus horizontalis pe r sistent. , ""'hitc or light grey , granular. 

Granules c. 2 rnm broad and c . l mm hiqh, subc:Jlobo!iie , aggregated or 
scattered on the substrate . Mos granules sligh tly peltate . Pseudopo
detia pin-like , 1-6 mm high , I om diamc t.c r. Inte rnally t he stalks 
are cor.~pact, composed of strongly ge latini zed hyphae , colored black 
by he depos i tion of dark pigment-g ranules . The pscudopodctia arc 
covered by subglobosc granules , s ho....,ing t he saoe co lor, morpho l ogy 
and Structure as the granuleli of the thallus horizontal is (fig . 17) . 
In some speci mens a fe.,..• stalks are b ranched . 

fig. 8 P. nigricaule (ce - cephalod.1.uml 

Pycnidia apical on short. pseudopode t ia or sessile on the thallus ho
rizo nta lis . Conidiophores long, slightly branched with termi nal 
sickle-sha ped conidia, c . 10 x I }lm. 

Apo l hecia termin.!ll o n m~ture pseudopode t ia or sometimes s essile 
on the thallus horizontali s , 1. 0 - 2 . 5 m:n diameter . Apothecial margin 
downturned as far as t he point. o f attachment to t he stalk . Apothe 
cia subglobose or s lightly conical (fig. 8) . No columella is present. 
Apothccium and pscudopodc tium separated by a broad boundary-texture . 
No pigment-boundary is p r esent. Hymenium c. 180 11m hi gh , s ubhya:enium 
120 J.llD · Excipulurn absent . Asc i eight-spored . Spores r ounded '"'hen 
young , becoming spindle- shaped when mature , c . 18 x 7 p.m. 

Phycobi ont green, Plew~c cus type , cells c . 10 J-llfl d iameter . 
Cephalodia on the thallus horizont..llis , thick , bro·,.,.n to black, 
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with 'Nrinkled surface , c . O. S an d iamete r , cont.aining Stigon.o.na . 
Gr o"'·ing on si lictlt@ r ock . 

Remarks 
P. nigr>icaule is dis ingui shed from other species by the 

whi t.e color a:1d the thick , subglobosc to peltate struc ure 
of' the thallus horizontalis and of t.he alga l layer o~ the 
pseudopodetium . \-lith ~hese charac eristics the species is 
easlly distin uished from P. cm•tul'W'! , Nhich is ':!.lso shor 
stalked and occurs in the same area . On the otheJ~ hand , t.he 
dark color of the central part of the pSeudopodetium , fran 
wh:.ch t.he species t.akes its name, is noe nique to the 
species . The stalks of P . IJegae~ P. al.Xlsthianu:n, P. urtl4lwn, ? . 
BtP'AMtious and P. ctavatuo are also more or less blackened 

wi thi n . As Kurokawa and Shibuichi ( 1970) pointed out , in 
P. CU1'tuLwn he color of the axis seems to vary with envi 

ronmental factors . The same app lies to the other species 
with blackened axes, where color l ess and hyaline specimens 
can ah;ays be found . The blackened axis appears o have no 
consistent. taxonomi c value and therefore this cri e r ion 
should not be used to divide the genus Pi'Lophor-us i nt.o sec 
tions as done by Sa tO ( 1940 ) . The axa p.;Z,ophoro,J sec ion 

Sat5 (Journ . Jap . Bot . 16 : 175 , 19~0) and p.;
section lligr icaulia SatO (Jou rn . Jap . Bot . 16 : 

19110) therefore should be abol i shed . 

D'b.,. 

.,.. 
''; .... . . :,;. 

.·:: 
·\ .: 

.~· .. =.:·:~:~·: .. , 

map. 9 P. nigPicaule - di~t.ribution 
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In ~igure 8 of his pape~ Sa~O (19LO) gives a scheme of 
the ransverse sec ion of · -:cudopodetium and apo:hecium 
o!" his :·..ro sectior.s . Thi. . :gure ..:.s misleadin~ in several 
res pee s . ':'he species of his sec ion Eupilophoroo,t are shown 
to be hello,.,. , 'llhich is not t rue for most species of Pilo
;.noT"!~s . Only in P. aciC!4la.r>-is and P. roobus tt1s do o l d pseudo 
pace ia somet;iMes become hol !o.,.,.. . ':'he sec · ion of fl'igf'icaulia 
sha· .... s a. black cer:tral column of the pseudopodetium, w!"lich 
passes directly into the central par of the apotheci n . 
Ir; reality the ape hecium and the pseudopodctium are not 
or.ly of different onto&enetic ori in, but are also dis 
tinctly separated by the boundary- te x ure . Pur hernore , 
the pigmen is not res ric ed to the axis of the pseudo
podetium , but the phylloclact.:a and the thallus horizonta 
lis are also pigmented . 

Distribution (map 9) 
The dis ribu'Cion of P. r:ig · aule correaponds with the 

occurrence of P. aoicula~c and P. l:::z:vatus ~ ul t.he spe -
cies is' :nuch Parer . Ur.til no\'J P. tzigl~i aule has been found 
ir. two areas only : Japan and :he Hes coast of Jl.meri ca . 

Pilophor us robustus Th.Fr., De Ster-eo~aul.is et Pil.opho'T'is con-.m . : -1 1 
(1657) . Type collection: Norway, Hedrna rk, Os t e r dal. A."llot. , 
Ausu-e lv, 1837, Slytt. (U PS , holot.ype) . 

Pilovhoron polyca:rpWI Tu ck. . , Am. Journ . Arts Sci. 2 , 15 : 427 (1850) . 
Type collection : Ber i ng Stro.its IFH J . 

fig. 9 P. :robuscus (ce - cephalodiUJ:I , p - pycnidium) 
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Thallus horizontalis granular or pulverulent, or indistinctly 
squamulose , eva.nescent in o lder specimens , grey-green when dry. Gra
nules about 1 mm d iameter. Pseudopodctia s t out, massive , seldom be
coming hollow when old , irregularly or wnbellately branched in the 
upper part, normally 1.0- 2. 5 em high, but sometimes up to 5 em high 
and 3 rmn broad (fig . 9). Hyphae of stalk strongly gelatinized with 
very small lur.'lina (c . 0 . 5 pm) , cells at least 10 fin in lengt:h, ori
entated more or less parallel to t he longitudinal a xis of the pscu
dopodetium. Algal layer not homogenous, scpa.ratcd in loose granules . 
Old pseudopodetia becoming more or less decorticate. Cortex-granules 
c . 0.2 mm diameter. 

Pycnidia bottle-shaped, apical on the tips of short lateral bran
ches or at the tip of amaller young pseudopodetia ( fig . 9) . Conidio
phores c. 10 p.m l ong, unbranched with elongate cells . conidia ter-
mint!lll 5 X 1 

map 10 P. robu.stus - world distribution (places listed • t!llnd not 
listed • in the description. • specimens not examined) 



Apo hecla numerous , cro'flc!ed at the apices of the p!Jcudopodctial 
bra:J.chc!O , usually c . 2 . 5 m:n (fr om 0 . 5 t o 4 rnm) broad , 1. 5 mm h i gh, 
globose . ~a rglns of crowdtKI apothecia som times grQ\o•n together se
condarily . Margi n of the hymcnium cxt:cnding down .... ards be lo...., the 
point of at:tachment t o the sta l k, curving inward ctnd upward before 
re.,chinq the pseudopodetia l surface . Vegetative tissue forming <l 

arge columella within the apothccium ( fig . 12) . I n young specimens 
on l y a small columella is present . Boundary- texture and pigment-
boundary absent . Hymenium c . 200 p:n high , l ower-half pigmen t ed . 

3!9 
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Asci ei9ht.- spored . Spores s1.mplc , r ounded when yo ung , spind le- s haped 
.,.·hen me.ture , 18 . cr24 . 0 x tl . 0 - 6 . 5 p m. tn one specim n some apothccia 
··dthout pscudopodetia sessi l f> on the thallus horizontalis . 

Phycobion gr~en , Pteuroo 0 aus type, ce ll!; c: . 9 jJIII diame er . 
Cepha lod i a large, b r own t o orange , l umpy , 1 .0- 1 . 5 mm diameter , 

situated o n the thrtllus horlzontalis .lnd on lo• .. •er parts of o l der 
pseudopodetla (flg . 9) , with .·.'astoc . 

Growing o n !li lica t e r ock and small stones . 

Remarks 
Pit.c. lw!"us t•obustus can be separated fro:n all t.he o her 

spec i es by the re la i vely all , umbellately branched pseu 
dopode ia , the evanescent t.hallus horizontalis , and ~he 
large and '.'lell - developed columella in the apot.hec ium. In 
some specirr.ens the very young and small pseudopode ia re 
semble P. aercolus~ but t.he latter is al way s sorcdiate . In 
some case~ certain specimens of P. robustzjs and P. a ,: u
la'l'is might be con!"'used , especially in rna e r ial collected 

in Alaska , where both species occur together . This error 
is poss ible if the pseudopode tia of P. aci ~zaz~-is are rich 
ly branched in thei!" upper par·t and thereby resenblc the 
umbellatcly branched thall i or P. Y"obustu . But the t·~o 
species can always be dis inguished from the occurrence 
of a columella in the apothecium o f P. l"'bt4 tt~s . 

Unusually small oz~ ver·y large 3pec imens are quite :'re 
quently encountered in th i s species . Some specinens from 
ci fferent par s or t.he \..,orld are barely 1 em high and have 
pseudo podet.ia or less han 1 m in diamete r . Ot.hers may 
have pseudopode ia up to 5 em h i gh and 6 nm broad at :he 
base . Among these • large specimens is P. roob:.4stu.c ~ . rr.:gnus 
Savicz (19~1) , bu the type - matct~ial is in no way unique 
amon& he specimens exami ned . It is very in eresti ng that 
nsta:kcd a o thec ia which gre·..: di rec ly from the t.ha l lus 

f ig . 10 P. stPumaticus (ap - p rimordium of a;:>atheciwn, 
cc - c ephalodium) 



horizontalis we re found. This is qui te common in species 
•..rith small pseudopodetia such as P. fibula, but is r ather 
unusua l in the large r species. 

Distribution (map 10-1 1) 
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P. l'Obkstus shows a distinct arctic , circumpolar aistri 
bution . In Scandinavia where most samples •11ere found the 
s pecies ia almos t exclusively restricted to the high moun
tains as wa s already established by Ammann and Ammann 
(1969) ; bu t here too , its clear dominance in northern re 
gion s is obvious. A second center of d istribut ion i s Alas
ka and the T::;chuktschen Peninsula . These t•tfo main areas 
a r e connected by spec imens co llec ted in Siberia , Spits 
bergen and Greenland . I have not seen the material from 
Spitsbergen myse lf, but the information was given by Krog. 
Specimens found outside Scandinavia and Alas ka: 
Spitsbergen , svcnsker:lya, Kong Karlslt!lnd, E.Dt!lhl, 1936; Greenland, 
Li!lksefjord (C) ; Gryenland , Laksefjord , Proven District (C); Green
land, Diskofjord, Kut!lnersuit {C) ; Greenland, Disko, Nord fjord, 
Kugssinerssuaq (C , 2 specimens); USA , Alt!lskt!l, Aleutian Islands, 
Amchitka Island (WIS); USSR, Tschuktschen Peninsula 12 specimens 
LE , M); USSR , Arakamchechen Is., Tschuktsc hen Peninsula (BM , FH, PC, 
US) ; USSR, wrangel Island (3 specimens LE); USSR , Taimyr Peninsula 
(3 specimens LE; GB, 2 specimens S ) ; USSR , Laja River , Bolchese
mclskaja (LE); USSR, Tobolsk (LE ); USSR, Beresow , near Tobolsk (LE, 
O) . 

Pilophorus strumaticus Ny l . ex Cromb., Mo nogr. Lich. Brit.~ 115 
(1894). Type collection: Great Britai n, S. Aberdeenshire , Brae
mar, Morrone, 1869, Crombie (BM, lectotype). 

P. l"Obustu8 f. distans Hult., Bih. K. svenska Vetensk. 1\kad. Handl. 
26: 17 (1900). Type collection: Sweden , Dalsland, HattefjAll, 
prope Vags.!ter, 1070 , Hul ting (GB, lectotype; UPS , lectopar a 
type 11895)). 

P. distans (Hult.) Magn., Bot. Notiser 108: 298 ( 1955) . 
Thallus persistent, minutely grt!lnu l ar or nearly squamulous; gra

nules 0 . 1 mm diameter, often becoming con fluent to f orm aggregations 
c. I mm in size , qrey when dry. Pseudopodetia pin-like, u p to 2 mm 
high , 0.5 mm diameter (fig. 10). I nternal hyphae strongly gelati
nized , cell lumina O.S pm wide , hyphae of upper part usually grey
bro·.,n. Pseudopodetit!l mostly covered by a layer of algae in con
tinuous granules or squamules. 

Pycnidia apica l on short psc udopodetiil , up to 0.5 nn high, often 
surrounded by t!l collar of granules o r cortical scales. Conidiopho
re& c. tiS pm long, unbranched with termi nal sickle- s hoflped conidia 
6 x I pm in size . 

Each mature pseudopodetium nearly always bears a singl e hemi
spherical apothecium, c. l mm diameter. In some cases two separate 
apothecit!l develop at the tip of the pseudopodetium but later merge 
together. 1\pothecial marg i n down turned as far as the point of 
attachment to the sta l k. The boundary between the genert!ltive t!lnd 
vegetative tiss ue a r ches UP'"'ards to form a small columella at the 
center of the apothecium ( fig. 12). The boundary- l~xture and pig 
ment-boundary between the generative and vegetative t i ssue t!lre ab
sent i n mature apothecia. The development of apotheci al primordia, 
which have a pigment-boundary is very c haracteristic for t he spe-
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cies (Johns , 1970a) . 
Hymcni um c . 230 pm high, lower par t pigmented , marg in s t erile , 

consisting on ly of paraphyses . Excipulum t~bsent . Asci eight- spor ed . 
Spores rounded when yo ung , becomi ng spindle-shaped when mature , 
14 . 0 -1 9 . 0 x 6 . 5- 8 . 5 )JM · The b r own-black pigment is densest d irectly 
below the paraphyses lind tends to become less intense towards the 
columella . 

Phycobiont green, Pleur>acoccus type , cells c . 8 }Jifl diame t er. 
Cephllllodia brown, grllnula!:, s urface irregular and lumpy , contai n

ing Stigoncma . The development of the cephalodia wa s described else
wher e (J ahns , 1972) • 

Grm.:ing on silicate stone . 

.. 
ma p 12 P. stroumat;icus - distribut ion in Great Br i tain 
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Remarks 
The distinct columella in he apothecium i s character

ist i c of mature s pecimens o f t h is species , distinguishing 
them from the other small species . P. l'>obust-us the only 
other spec i es •,d th a columella , has a distinctly di fferen 
habit . 

ma p 13 P. St!""Wn::lticus - di str ibution in Scandinavia ( • p l aces 
no t lis t:cd in t:hc dcscript:ion , • specir.~e n s no t e xami ned) 
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The name P. st~tiauo Has first used by Crombie ( 1875 , 
p . llJO) , bul as no Jesct•iption \':as appe nded it ~·sas a nomen 
nudum the:-e . 

Distribution (map 12- 13) 
P. str--u:natit:!us has been !'ound i n western Scandinavia an 

i n Great 3r: tain . In contrast to P. 1 bus tus and P. o1•ooZusJ 
this spec i es obviously pl,efers an ocean i c cl i mate and ex 
tends far less o the eas and north of Scandinavi a than 
the o her t wo spec i es . irr.i laP observat i ons ~o.•er-e maJe by 
Ammann and Ammann (1969) . Two o f t he ir loca ions have 
been included in map 13 (ma rked by a t ri a ngle) , t.,ri t hOU!; 
havin been examined by me . 

Pilophorus vegae Krog . No r sk i'ola rinstitu tc Skri ftcr , 144: 56- 57 , 
Os l o ( 1968) , fig . 14 . Type co llecti o n : Alaska , Ber ing Sed 
d ist.ricl , Nun ivll k Is l o!lnd , Rober ts Mt-, 1700 f t:, Krog (0, 

ho l o type) . 
Thallus horizontalis crustaceous , cons isting of l oose l y agC) r e 

CJIIted or ne11rly evi'lnescen granules , c . 0 . 5 mm Clameter , white when 
dry. Pscudopodct i a ~implc o r b r a nched in the upper part . Branch(!S 
either dichotomous o r irregularly bush-like. Pseudopodetia 1 .0 - 1 . 5 
em high and c . 3 m.:n broad . Yo unger parts covered wi th .J continuous 
algal l ayer , consisting of minute g ranules or scales . Color of 
scales white , l ater becoming b lacke ned a t t he base of t he pseudopo
detia . Basal part of old pse udopodetl.a of ten ccort iCil t C. Central 
column of the young stalks hyaline , whil e t he i nterio r of o l de r 
sto!'llks is complecely blo!lck . 

fig . 11 P. vegae (ap - p rimord ium of apothecium , ce - cepha l oditL'll , 
s - bro ken stalk wi th p igmented center) 



Pycn id ia not observPd . 
Mature apothccia arc absent. in all speciocns e xaminf"d, but pri 

mordia of apot hecia are found te r minal at the tip of the stalks . 
Phycoblont green , Pleu.rococcuD type . 
Ccphalodia st.ipitat.c on the pseudopodetla (fig . 1 1) , conu l ning 

Nost in the type - specimen and Stigonema in other specimens . Small 
cephalodia-like structur es on the substrate conta i ned a l gae of t.he 
GZococapsa type , b u t it seems d oub t ful , •.o~heLher t hey belong o 
this lic:hen . 

Growing on silicate r ock . 

Rema r ks 

:;zs 

P. ueg e can be confused with P. t•obustu.s and P. aei .ula
r is ocCU!"! ' ing in he same ree;ion . ,.,he cl earcst character 
is ics o the species , Nhich are lacking in P. roobust~s 
and P. c · uZa~s .. are the \oJhi te color of the young pseudo 
podet.ia and the black pigment or the central column . P. 
nig!"icaule , Hhich also has a '.'thit.e cortex and a black cen 
tral column is ~rnaller and easily recogni?.ed by the glob -
lar or tate of' i s cortex granules . 

ma p 14 P. vegae - di s t ribucion ( • places lis t ed in t he des
cription of the species) 
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Di s tribution (map 14) 
P. vegae is known from Alas ka and the Bering Stt~ait 

a~~~! . 0T0s~~~kt1sc~!:! . 5:!v~d~~:iai~\~},~~~~. ~~~cfwi~~n:~cimcns LE, 
0); USA, Alaska, Bering Sea distri c t, Nuntvak Ts land , Roberts Mt . , 
1700 ft(O) ; USA, Alaska, Central Pa cific Coast, Talkeetna Mts. (0); 
Canl!lda, British Columbia, Queen Charlott.e Islands, Moresby I sland , 
Laing Point Moun t ain , SE of road into Peel inl et , c . 1 mile of Lai ng 
Point., 2CXX) ft. (CAN ) . 

lichens to be excl uded from t he genus Pilophorus 

r•our species have been described as belonging to the 
gen s PiZ.ophoruo . which must be placed else.,.:here : 

Pil ophorus co l enso i (Bab.) Knight, Trans . Proc . New zealand 16: llOO 
( 1884). 

Ster>eocaulor. coZensoi Bah., in Hooker, F Lo ra N.Z. 2: 294 (1 867). 
Type collection : Ne w Zealand , Co l enso 2746 ( BM, holotype) . 

Cor>ynophoPOn co'Lonsoi (Bab. ) Ny l • • Lich . Nov. Zeland.: 15 ( 1888). 
Thallus horizo ntalis t h in , g r anular and e vanescent. P:;eudopode

tia up to 5 D'.m high , branched . Cortex of irregular s ca les . Cepha
lodia sacculate, on the pscudopodetia, containing Stigonema . De
velopmen t of apothecia f o llowi ng t:h e typ i cal ontogeny of a Stere 
oaaulml species (Jahns, 19 70a). 

Remarks 
The helical ascogones are especially typical and quite 

different from the straight ones found in the genus Pilo
phorus . The species therefore belongs to t he ge nus Ste reo
caulon, a view also taken by Th . Fries (1857) a nd by I.t-1. 
Lamb in a note attached to the type - specimen . 

R~s&ne n ( 1932 , p. 24 ) desc:-ibed P. co'Le,Jsoi var. reager.s 
R~s . from Tierra del Fuego . 

I have seen material from the fo l lmdn g places: 
Ne w Zealand , Colenso 2746 (BM , ho l otype); Fuegia occ id. supra Ru
pium (B) ; N-Eas t of Ne w Zealand (G) . 

Pilophorus congl omeratum F.Wi l s., Li nn. Soc. Journ. Bot. 28: 372 
(189 1). Type col l ec tion : Hab . supra trunc um arboris smortuum 
muscosum in Black spu r. Victoria , Austral i a (BM, holo type) . 

Pilophor-u.s cal"iosum Hue, Nouv . Arch. Mus. 3, 10 : 280 (1898 ). 
Thal l us horizo ntalis thin , g rey-g r een. consisting of minu te gra 

nules up to 0. 1 mm i n diameter. Thallus horizontal is persist.ent o r 
evanescent. Thallus vcrticalis up t o 2 em hig h, pin-l ike, un
branched . I n young spec i mens more o r l ess smooth, cover ed with a 
thin layer of minute granules similar to those fo r ming the thallus 
hortzontalis . Thallus vcrticalis quickly becoming bare ~:~nd d i vided 
by lengthwise- o riented furrows . In o ld specimens t he s talk consists 
of numerous nea r ly-separated columns. 

fig. 12-16 anatomy of apothecilll (bt - boundary-tex t ure , c - colu
mella , pb - pigment-boundary ) 

fig . 17 P. nigr>icaule with peltate scales , longitudinal 
sec t ion of t he sta l k 
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Several small epothecia crowded at the tip of the stalks , gradual
ly merge int o one large fruitl)ody. Spores 14 x 3.5 pm. spindle
shaped. Apothecia dark-brown . Cepha lodia absent. 

Remarks 
The species somewhat resemb les P. robustus .. but the ab

sence of cephalodia and the brown pigment of the apothe
cia are striking differences. The whole habit is slightly 
different from a Pilophorus and therefore the species 
should be excluded from the genus. Perhaps the lichen is 
related to Baeomycos or to one of the genera of the Clado 
niaceae (e.g. HeteY'Om]Jces 1 Thysanothecium) but the question ca n 
not be settled before more is known of its ontogeny . 
I have seen ma terial from the following places : 
TasmAnia, Hart z Mountain plateau , on rotten wood in forest, extreme
ly damp and well shaded, a lt. 3700 ft (BM); Centra l Western Tasma
nia, forest at. western side of Mt. Arrowsmith near Franklin Rlve.r, 
(BM); North Western Tasmania , Ball Room Forest Track, Dove Lake, 
ncar Cradle Mt. (BM) ; New Zealand, South Island, Fjordland , Eglinton 
Valley , cascade Creek , alt . 1600 ft (BM); Victoi:'ia, Australia (BM, 
holotype). 

Pilophorus staufferi Frey (nomen nudum), Bot. Jahrb. 86 , 1-4: 242 
(1 967) . Type collection: Neukaledonien, Monts des Koghis , Mt.. 
Bono, Gipfe lgrat , 1070 111 (BERN). 

One ' s first impression of thi s specie s is tha't i t is 
very much like P. robuotu.s . The t hallus ve r· ticalis is um
bel lately branched in the upper part , each branch bearing 
one to several apothecia. But on close inspection the 
li c hen seems to be related to P. co~Zomorotwr.. The co lor 
o f the apothecium is more brown than black , a nd the stalks 
show the same furrows as in P. conglomeM.~. Cephalodia are 
also absent . The thallus h orizontalis of P. stc.u[fe'Pi., un 
like the granulated thallus of P. eonglomeratum., consists 
of smal l phylocladia about 1 mm in d iamete r. I think t hat 
P. stau.ffe'T'i and P. conglom9ra'twn belong to the same genus; 
thei r exact taxonomic positions mus t be decided later . 

Pi l ophorus pi1eatum (Mont.) Zah lbr. (nomen nudum), Catal. Lich. 
to , 381 (t939J. 

CLadonia piZeatc. Mont ., Annal. Scicnc. Nat. Bot.. 3, 18: 310 (1852) 
Type collection: Coquimbo in Chile. 

I have seen no samples from this s pecies ., but the 
de script ions of l'<ontagne ( 1852 l and Vainio ( 1887) mention 
brown- black a po thecia . Therefore it certain ly does not 
be l ong to PiZophorous. 
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NEW DEMATJACEOUS HYPHOMYCETES 
FROM TROPICAL HA!N FOREST L ITTER 

S. ONOFHI. D. LUNGH !N I. A. RAMBELLI and L. LUSTRATI 

Cattcdra di Micologia, Istituto dell'Orto BoLanico, Universita 
di Roma, Largo Cristina di Svezia 24., 00165 Roma, h aly . 

Summary 

In this pape1·, a new genus, Chryseidea gen. nov. with the new species 
C. africana and two new species, Behrania oni rica sp . nov. and Phaeo
t ric hoconis ~ sp . nov . , from Tai National Park ([vary Coast) fo
rest litter, are described. 

Among mycological invest igations carr ied out by this Chair on t he 
Tai project (M.A . B. , Project n. 1) to study the influence of human ac
tivities on the south - west forests in the Ivory Coast and with the pur 
pose to imp1·ove the envi r on menta l knowledge and quality, three new 
species and a new genus of Dematiaceous Hyphomycetes are described. 
They were found on dead leaves collected on the soil surface in th e Tai 
National Park forest. Every attempt at isolation in pure culture was 
unsuccessful . The following descriptions concern observation s on na
t ural med ia . 

Exsiccata are availa ble in the Mycolo gical her·barium of the Rome 
Botanical Garden , (RO). 

Chryseidea Onofri gen. nov. 

Conidiophora macronematosa, synnematosa , erecta, simplicia , pig
mentata, in apice semper ster ilia, Ce llu lae conidiogena e a latere po 
sitae, determinatae, disc t·etae, simplices, ampull iformes, a pice den 
ticulate , circiter in medio synnemati circumpositae . Conidia hyalina, 
fa lcata. 

Sp. typ . : C . a fricana Onofr i sp. nov. 

Conidiophores macr onematous, synnematous, straight , simple, pig 
mented, with apices a lways sterile. Conid iogenous cells latera l , de 
terminate, discr et e, simple, ampulliform, with a denticulate apex, 
s urrounding t he conidiogenous appara tus approxi mately in the mid part. 
Conidia hyaline and fa lca te. 
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Fig. 1 - Chryseidea aJr icana gen. e l sp. nov . : a . conidiophore; 
b. conidiogenous cells with conidia. 
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Chryseidea africana Onofri sp. nov . 

Conidiophora macronematosa, synnematosa, solitaria, recta, simpli
cia , adtenuato et sterili apice, ex constantibus et rectis hyphis (2 ~tm 
crassis) composita~ pall ide brunnea, usque ad 560 ftm l onga et 42 f'm 
ad basim crassa. Cellulae conidiogenae a later e positae, discretae, 
simpli ces , ampulliformes, cum apice saepe defiectens conidiorum 
forsitan pondcrc vel magna copia et denticulate ob subsequentes loco 
rum qui conidia generant pro ti ferationes; orientes ex hyphis laterali
bus, adherentibus et pa_rallelis ab hyphis synnematis et orientibus pr.Q. 
xi m e sub saeptis; ab circiter tertia altitudinis a basi usque ad dimidium 
synnema circumposita e, sufflavae; 7,8-11 ,2x2,3-2, 7 J.Lffi. Conidia fal 
cata, asaeptata, extremitatibus acuta, hyalina, omnia agglutinate; cir. 
cum conid iophora permanent in formam s i milia Chaetopsina fulva; 
14 ,5-l 8,5xl,4-l,9ft m. 

ln foli is emortui s, Tai, Ora Ebor is, holotypus: H.B . R. 116A, (RO). 

Conidiophores macronematous, synnematous, solitary, straight, 
s i mple, narro~ving to the sterile apex, composed of straight and regu
lar hyphae , Ochraceous-Tawny in colour (Ridgway, 1912), up to 560 
~tm long a nd 42 ,u.m thick at the base. Conidiogenous cells lateral, 
dis crete, s imple, ampulliform and denticulate from successive proli
ferations, with the apex fr equently repent, presumably under the weight 
of con id ial production; they originate from latera l hyphae that grow 
j ust under the septa of conidiophorous apparatus at about one third of 
the height from the base and extend up to half of the height of the coni
diophorous apparatus, along which they grow side by side, Light-Buff 
in colour (Ridgway, 19 12); 7,8-11,2x2,3-2,7 ttm . Conidia 0 - septate, 
fa lcate, with very sharp apices, hyaline, 14,5-18,5xl,4-1,9t~·m; they 
remain coiled at the apex of each conidiogenous cell in a compact mass 
s ur rounding the conidiophorous apparatus. 

The microorganism described presents morphologi cal characters 
d iffe rent from others belonging to genera with synnematous conidio
phorous apparatus. It differs in the position of the conidiogenous cells 
along the conid iophorous apparatus, in the resulting general structure 

(Chae topsina like) and in spore shape. For these consideratio.ns we 
think necessary to propose the new genus, Chryseidea, and the spe
cies C , africana for our st r ain. 

~ ~ Lunghini sp. nov. 

Colonise effusae , Mycelium immersum. Setae erectae, simplices, !e
ves, atrobrunneae~ usque ad 506 p.m longae et 4~6 !(mad basim crassae. 
Conidiophora macronema tosa, mononematosa~ simplicia aut r arius r!_ 
mosa, saeptata, flexuosa, levia, non constanti c rassitudine, paltide 
brunnea, 184-236x4,6 !Lm; ab eadem basi setarum oriuntur , Cellulae 
conidiogenae integratae, terminates, polyblasUcae , denticulatae, SYJ'!! 



334 

0 

Fig. 2 - Beltrania onir lca sp.nov . : a , conidiophores; b. conidiophores 
and seta ; c . coni d ia , 
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podiales , loci s qui conid ia generant magno interva llo positis, pallide 
brunneae, Conidia l evia, acr ogena, protoplasmate granulosa, s oli t a ria, 
conica - campanu lata, zona supraaequatoriali subhyali na e t t enui orna 
ta, ad basim denticu lata, ad api cem breviter a ppendi cu lata, pa tl ide 
b t·unnea; 19 - 21x11, 5- 12,5ttm; appendix circiter 2 !lffi l onga . 

In fo li is emort uis, Tai, Ora Ebor i s, holotypus: H. B . R . 117 A, (RO). 

Coloni es effuse . Mycelium immersed. Setae straight, simple, with 
th ick and smooth wall s; Argus Brown in colour {Ridgway, 1912); l e ngth 
up to 506 11m and 4,6 ,u.m thi ck . Conidiophores macronemato u s , mono
nematous, simple or rare ly branched, septate, s li ghtly curved and 
i rregu lary thi ck, Deep Olive - Buff in colour (Rid gway, 1912), 184-236 
x4,6 ~1 m; originating from the base of the seta. Conidiogenous cells 
in tegrated, terminal, polyblastic, d enticulate, e longat ing by sympo
dial proliferation , Deep Olive -Buff in colour (Ridgway, 19 12). 
Conidia smooth, aerogenous, with granular protoplasm, solitary, co 
nic - campanulate, with a thin, not easily observed transverse band, 
with a very short appe ndage at the apex and denticula te a t the base, 
Deep OLive - Bu ff in colou r (Ridgway, 1912 ); 19 -21 xl1,5 -12,5 p.m; appe!!, 
dage about 2 ~t.m lon g. 

The microorgani sm described presents charac ters different from 
those o f re lated species . In parti cu lar it differs from ~ guerna 
Ha rkness (Pirozynski, 1963 ) with conidia wi th a different shape a nd 
longer appendage; the conid ial shape of our str·ain is very close to 
those of B. mangifer a e Munjal e t Kapoor (Pirozynski and Patil, 1970) 
and B. muelleri Rao et Mani Varghese, 1978, but these species are 
character ized by d i fferent conidiogenous cells . For these considera 
t ion s we propose the new species B. onirica fo r our strain . 

Phaeotrichoconis aurata Rambelli sp. nov . 

Col on iae e ffu sae . Mycelium immersum. Conidiophore macronematosa, 
mononemato sa, solita r ia, erects , s implicia, saeptata, levia , brunnea
sufflava, usque ad 126 ~,.m longa et 3,6 - 5 rt.m cra ssa (ad basim 8- 10 fLm) . 
Cellulae conidiogenae pol~reticae, integratae . s ympodiales, cicat ri 
cibus conidialibus parum manifestis pred itae . Conidia soli taria, sicca, 
acrogena, obclavata, 5- saeptata , ad basim t runca, ad apicem Longo 
rostra praed ita, levia, pallide brunnea - fla va, pr otoplasmate omogeneo; 
34, 5-43,7x4,6-6,9 ft m; rostrum rectum , asaeptatum , hyalinum, u sque 
ad 25 ~~m longum et usque ad 2 /-Lffi crassu m . 

In foU is e mortui s, Tai, Ora Eboris, holotypus H. B. H .• 118A, (RO). 

Colonies effuse . Mycelium immersed . Conidiophore s macr one matous, 
mononematous, solitary, straight , simple, septate, wi th smoot h walls , 
Buffy Brown in colour (Ridgway, 1912), up to 126 ,um long and 3,6- 5p.m 
th ick (8 - 10 1-L m at the base). Conidiogenou s cells po1ytreti c, integra ted, 
sympodial. Conidia solitary, dry, aer ogenous, obclavate , transversely 
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Fig. 3- Phaeotrichoconis aurata sp . nov. : conidiophores with conidia. 
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5-septate, rostrate, with a lar ge scar at the base, smooth, Tilleul
Buff in colour (Ridgway, 1912), with homogeneous protoplasm, 34,5-
43, 7x4,6-6,9 ,urn; scar about 2, 5-3 1-l.m wide, beak s traight, a septate, 
hyaline, up to 25pm long and 2 1-"m thick. 

E llis (1 971) modified the original diagnosis of the type species 
P. crotalariae (Salam et Rao) Subramanian to include also species 
characterized by polytretic, integrated, terminal and sympodial co
nidiogenous cells. Our microorganism seems includable in the genus 
Phaeotrichoconis as modified by Ellis (1 9 71), but differs from the two 
described s pecies, P. crotalariae a nd P. urariae Bharadway, in seve 
ral characters and mainly in the dimensions; for these reasons we 
propose for our strain the name P, au rata as a new s pecies. 
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COCHLIOBOLUS RAVENELII SP. NOV. AND C. TRIPOCONIS SP. NOV . 

J. L. ALCORN 
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Abstract 

CochLiobolus rave~Zii sp. nov. and C. 
tripogonis sp. nov. arc desc ribed from cultuJ·e, 
as t he te l eomorphs fo r Bipolaris mvenelii a.nd 
8. t>>ipogonis comb. nov . respective l y. 

As par t of a study of generic concepts i n the comp l ex 
of f ungi as s i gned to DPechslera sens. lat., I have at tempted 
to produce t eleomorphs for s pecies whe re no such connection 
was known . This has been done to test t he hypothesis t hat 
conidial s t ate charact e rs a l l ow pred i ct ion of t eleomorph 
corre l ations, and that new assoc i ations will prove to be 
DY'echslera sens. s t r . - Pyrenophom, Bipolru>is - Coeh liobolw, 
and Exserohilum - Setosphaeria (Lutt r el l 1977, 1978). Th ree 
ne\1.' t eleomorphs were described previously , two in Cochl.io 
bolus (A l co rn 1978a) and one i n Setosphaeria (A l corn 1978b), 
and those resu l t s support the predict ive aspect of anamorph 
c lassificat ion. Subsequentl y Cochliobolue s t ates have been 
i nduced to form in cu ltures of othe r species . Two of t hese 
te l eomo rphs are described here as new . 

COCHLIOBOLUS RAVENELII 

Asca l s t ates i n Cochliobolus we r e fou nd by ~1cKenzie 
(1968) for two ' Helminthosporiwn ' spec ies which i nfect 
Sporobo2us in f l orescences i n Queensland. The work was 
repor t ed in a thesis, and subsequent l y none of t he data 
p resen t ed have been pub l i ghed. McKenzie did no t assign 
specific epithets t o the Helminthosporium co ll ections 
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s tudi ed . T have examined specimens she depos ited i n BRIU 
and there is no doub t t hat one of the a namorphs connect ed 
wi th a t e leomorph wa s BipoZaris r>avene Zii (Curt.] Shoem . 
Lu tt r el l (1976 ) was unable to produce a pe rfect s tate for 
thi s spec i es , and I made ma ny unsuccessful pairings of 
cultures be fore a tel eomo rph deve l oped. Th e method s used 
in the success fu l attempt are descr ibed bri e fly below. 

Ten col l e~ti o ns of SporooboZus spp. with i nfect ions o f 
the in f l orescence caused by B. ravene~ii we re made in south
easte rn Queensland , in an area approximate l y 60 km no rth o f 
Brisbane. Conidi a from each o f fi vc panic l es in each 
col l cct.ion we re streak ed over ""'a t er agar pl ates and allowed 
t o ge rminate. Fou r ge rminated conid ia from each pl ate were 
t rans f erred t o PDA, makin g a t otal of 20 t ransfers for each 
col l ec t ion . Cultures were paire d on Sach's agar (Hebe rt 
197 1), each p l ate being amended with ma i ze l ea f and b a r ley 
g rain. Three methods of pair ing were employed: 

A. Bulk ed conidi a l i nocu lum \o.'as prepared for each 
co ll ec t ion. Conidial suspensions from a l l isolates 
from a s ingl e col l ect i on \o.'e rc mixed and inocu lated 
ont.o th e p lates . 

B. All poss ib l e pai rings betwee n co l l ec tion s were made, 
usi ng the bu l ked conid ia l i noculum from each. 

C. Al l poss ibl e pair in gs be tw een co ll ec t i ons, using 
one si ng l e - conid ium i solate from each. Inoculum 
cons i s t ed of b l ocks f rom PDA cu l tures. 

Ascoc arps were obtai ned i n onl y on e pairing, namel y 
with bulked inocul um from collection 7957 (Sporobo Zus 
f e l'tiZis (S t eudel ) I~ . D. Clay ton, Glass house ~lount a ins , 
24.v. l 979) and co ll ect i on 7963 (S. eZongatus R. Br., ~laleny , 
24.v. l979). Fou r as cocarps were formed, each with a g l obose 
basal body a nd a long cy l i ndrical ne ck. TI1ey were vis ible 
on l y because the necks proj ected above the dense hypha! mat 
inves t in g th e basal section . As cocarps contained many ripe 
as ci whi c h re l eased ascos pores free l y i n wat e r . Single
as cospo re c u1 tu res \-.'ere est ab 1 ished. These cu ltures were 
pa it·ed in a l l pos sibl e combinations , but only one pai ring 
res ulted i n th e formati on of as co carps . None were forme d 
i n ~i n g l c - as cospore cultures , but all produced an anamo rph 
on PDA indist i nguishabl e from B. l'aVe~eZii . 
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In another test, sma ll numbers of ascomata formed in 
pairings of cu ltures from collections 7976 (S .? fel1tiZ is ~ 
St. Lawrence, 24.vii. l 979) a nd 7977 (Spo~obolus s p . , 
Clairview, 24 .vii. 19 79) , and 7976 and 7978 (S . fe >•tiZis, 
between Sar i na and ~1ackay, 24.vii .l 979) . Some s ing l e
ascospore isolates from these ascocarps produced the teleo
mo rph ""'hen paired, but not when grown a lone under the same 
cultura l conditions. Subsequently ascomata were formed in 
g reater numbers when infloTcsccnces and g1·ain of S . elongatus 
were used as the plant substrate in Sa ch• s agar plates, 
instead of mai ze leaf or barley grain . 

CochZinbolus Y'aueneZii sp. nov. Figures I - 4 

Ascocarpi atrobrunnei vel atrl , basi globosa 360-515 urn 
diam. et col l o cylindrico 980-1800 urn a lto, ad ba s i m 95- 135 
~m diam., ad apicem 95-115 urn diam . Asc i cy lindri c i , 
vestigiales bituni cati, 185-300 x 14- 17.5 urn . Ascosporae 
hya linae, fi liformes, versus extrema an gustatae. rectae ve l 
torsivae, 5-14-septatae, 155-3 10 x 5- 7 .5 urn. 

Tn in f lorescent i i s et gran is SporoboLi eLongati in 
agaro Sac hii , vii. 1980, BRIP 13165, ho lotypus; BRrP 13027, 
13028 pa ratypi . 

As coca rps da rk b"own to black with a g !abase body 360 -
515 urn d iam . and a pa l er cylindrical neck 980 - 1800 x 95-
135 urn at the base and 95-1 15 urn a t the apex ; occasiona lly 
with a cylindrical base up to 280 urn x 250 urn below the 
ascoge nous sec tion. Ascocarp body often cove red densely by 
reddish brown hyphae , t h e beak g l abrous or with a few s hort 
hairs (Fi g . 1). Asci cy lindrical, usually tapered slightly 
near the base but lacking a distinct pedicel, straight or 
curved , 185- 300 x 14- 17 .5 urn, often ••ith a blunt bifurcate 
foot 6-10 urn d iam . , vestigial bituni ca t e (Fig . 2). Asco
spores filiform, straight or coil ed helical l y in the ascus , 
slightly tapered to obtuse apex, mo re so to base, 5- 14-
septate, 155-310 x 5-7.5 "m (F i g. 3). 

In some asci the degree of ascospore co iling is on ly 
ve ry sl ight , while in others it is more pronounced. Some
t i mes ascospores are tightl y col led in the apical pa rt for 
20-25 urn, and l oose l y i n the remainder. Ascospore dia meter 
at the apex is about 4 urn, and at the base 2.5 "m. Conidia 
f rom two co l lections whi ch gave rise to inter - feri l e 
cultures of B. ra1Je n.elii are illustrated in Figure 4. 
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CochZioboZus PaveneZii i s quite di stinct f rom C. 
sporoboZi Caste ll ani , wh i ch occurs on sporoboZus l eaves 
(Cas t e ll ani 1951 ). C. sporoboZi has small er , short - beaked 
ascoma t a, small e r asci, and shorter 4- 6- septate as cos pores . 

COCHLIOBOLUS TRIPOGONIS 

DreahsZera tripogonis A.S. Pat i l & V.G. Rao was 
descri bed from India, i nfect ing the in f lorescences of 
Tripogon jaaquemontii Stapf (Pati l & Rao 1972). Subsequently 
I co l lec t ed a similar fungus on T. ZoZiiformi s (F . ~ruel l. ) 
C.E. Hubbard i n Aust r alia (Ye t man, New South Na l es, 12.v . 
1977 , J . L.A. 77158). Comparison wi th the t ype spec i men 
(IM! 161 251 ) showed t ha t the fungus on thi s hos t was con
spec i fic with D. tripogonis . No other co l lections have been 
made, a l though T. Zoliiformis has been examined at th ree 
other si t es i n Queens l and ( Bunya f'.lo untains, Coo roy , Peregian 
Beach). Herbar ium specimens of thi s spec ies i n BRl, from 
many dif f erent loca lit ies i n ea s tern Austra l ia , were also 
se arched. No infections of the inflo rescence were det ected . 

Single - conidi um i sola t es from th e co ll ection on 
T. loliiformis were pai red. A t e l comorph r eferable t o the 
genus CoahlioboZus developed in these paired cu ltures. 
Si ng l e - ascospore iso l at es sometimes fo rmed ascomat a "''hen 
paired , bu t never when grown a l one . Th e an amorph fo r med by 
s in g l e - ascospore cultures i s indist ingui s hab l e from t ha t 
produced by the orj ginal si ngl e-conidium isolates . 

Coehliobolus tripogonis sp. nov. Fi gures 5 - 8 

Ascocarp i atri, basi gl obosa 300 -590 vm diam. e t co ll a 
cy l i ndrico 880- 2000 x 50-150 vm. As ci cylindr ici, ves t i 
gi ales bitunicat i, 170-310 x 12.5-1 8.5 vm . Ascospor ae 
hyali.n ae, fi l iformes, ver sus ex trema angusta t ae, t ors ivae, 
4-9- septatae, 175-275 x 4-6 urn. 

Fi gs. 1 - 4 Coahliobolus ravenelii ( 1) Ascoca rp xSO 
(2) Asci x200 (3) Ascospores x320 (4) Coni dia from 
co ll ect ions 7957(a) and 7963(b), x320 . Isola t es f r om 
these col l ections formed the t e l eomorph o f C. roaveneZii 
wh en paired . 

Fi gs . 5 - 8 Coahliobolus tr~pogonis 
(6) Ascus x320 (7) Ascospore x320 
chl amydospor es x320. 

(5) Ascocarp x50 
(8) Ascosporic 
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In fo liis Zeae maydis in agaro Sachii, ix . 1977, BRIP 
12375, holotypus; BRIP 12273 paratypus. 

As co carps black, with a globose basal part 300-590 ~m 
diam . bearing a long, straight or s 1 ightly curved cylindrical 
neck 880- 2000 x 50-150 ~m (Fig . 5). Conidiophores are not 
formed on ascocarp body or neck. Asci cylindrical, vestigial 
bitunicate, slight ly tapered near the base, 170-310 x 12.5-
18.5 ~m (Fig. 6). Ascospores filiform, hyaline, helically 
coiled in the ascus and completely filling it, conunonly 
somewhat loosely coi l ed in the median section and more 
tightly in the extremities, gradually tapered to approx 
imately half t he maximum width at each end, 4-7-septate, 
175- 275 x 4-6 ~m (Fig. 7). 

Single cells of some ascospores become dark brown and 
thick wall ed, while retaining their original shape (Fig. 8). 
Th ese darker ce lls are regarded as ascosporic chlamydospores. 
T am unaware of any other reports of this phenomenon i n 
CochUoboLus species. 

In addit i onal testing, inflorescences of T. LoLiif ormis 
on Sach's agar were used as the substrate in an attempt to 
produce greater numbers of ascocarps. Ascomata were formed 
on the rachis and f lorets, but no more abundantl y than 
previously. In some, a basal pedicel 30- 150 ~m hi gh and 
30- 58 )Jm diam. was present below th e swollen fertile section 
of the ascocarp. 

The teleomorph of C. tripogonis is di s t inct from that 
of most other CochZiobolus species because of the very l ong 
ascocarp neck. Species such as C. cymbopogonis J.A. Hall 
& Sivanesan, C. hawaiienais Alcorn, and C. Pavenelii~ which 
also have ascomata with l ong necks, can be distinguished by 
other morpho l ogical characteristics of teleomorph and 
anamorph. 

Evidence support ing recognition of BipoLaris as a 
genus di s tinct from /'Jr>echs lera wi 11 be presented elsewhere. 
Part of that evidence relates to D. tripogonis , for which 
a new combination is necessary. 

BipoZaris tripogonis (A.S. Patil V.G. Rao) comb. nov. 
/'Jr>echsLera t Y'ipogom:s A.S. Patil & V.G . Rao, 1972, 
Trans. Br . mycol. Soc . 59: 340 . 
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Single-ascospore cultures repres enting opposite mating 
types of both Cochliobolus species have been deposited in 
the culture collection of the Commonwealth ~~cological 
lnsti tute ( IMI 255652 and 255653, C. Pavenelii; IMI 235294 
and 235295, C. tPipogonis ). 
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SUM!'IAR Y 

The presence o f a Psilocybe species i n Nepal which i s 
close t o p. cubensis ( Earle ) Sing . or p. subcuben s is Guzmin 
and of knOwn psychoactive properties iS d 1. scussed . This is 
the first report of a bluing Ps ilocybe i n the mailand Asia . 
Speculations on probabl e earl y cultural use of thi s and 
ot her Psilocvbe in Sou th As i a is also presented . 

During 1978 and 1979 Schroeder. have been working as 
an applied anth r opologist for Rocke fell er Foundat ion in 
agricultural development in ~epal . On a field t rip to 
Pokhara in earl y 1978 he became aware of a bluing spec i es 
of fu ngus . Collections of che speci es were made in the Pok
hara vall ey over a two year period . Although actua l speci
mens were not sent to Guzman, for customs problems, the 
Nepal species was posicivel y ident ified by him as e ither 
Psilocybe cubensis (Earl e ) Sing ., o r Psi locybe subcubens i s 
Guzman on the basi s of a set of co l or photos of the col l ec
t i ons made by Schroeder . These two speci es are both bluing 
and psychoact i ve: both ex i st in t-1ex i co, and both a r e used 
by Mex i can I ndians . They differ in that £_ . ~ has 
l arger spores, and p , subcubensis has smalle r spores , as 
d i scussed Guzman (1l178")"7""0ntl'iE!Other hand, p. cubens is is 
more common i n su btropical regions , whereas P. ~sis 
occurs commonly in tropical regions. -

Thi s appears to be t he first documented report of a 
psychoact ive Psi l ocvbe speci es in mainland As ia , except the 
r eports from sri Lanka (Ceylon) by Berkeley and Broome in 
the l ast Century , which refer to three species of Ps ilocybe 
(These "'ere recently s tudied by Guzman in preparat1.on o f a 
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monograph on the Psl locvbe) . Other species of Psi locvbe 
h a ve been reported by Sine,er & Smith (1958 ) from Java-and 
by Imazeki & liOn(;O (19 5 7, 1969) from Japan . Recently Guz
man & Horak (1978) described six probable ha llucinogenic 
species from Ne w Guinea , ~e"· Caledonia and New Zealand , and 
Guzman & h'atling (1978) reported four bluing species from 
Australia and Tasmania . Guzm.in (in Guzman & Vergeer , 1978) 
r epor ted on A&rocybe t ibet ensi s (Hass . ) Guzman , a speci es 
described by Massee as Psilocybe from Tibet in 1906. 

The valley in which the epal mushrooms were found 
lie s at an elevation of about 2500 feet and is free of 
frost . The area has a monsoon c limate with an average 
rainfall of about 140 in . per year. Specimens were most 
commonly f ound in abandoned fie l ds or- f a llO\\' fields "'here 
c att l e and water buffal o were grazed , and in maize fie lds 
that had been fertilized 'vith compost. The mushrooms were 
often gro"•ing on partia lly decomposed cow dung, and "'ere 
found throughout the year . Peak fruiting occurred following 
the p re- monsoon r a ins i n ~1ay and June , and the mushrooms 
.,.,,ere l east abundant during the "'' inter months . 

There is no known local u se f or the mushroom , nor are 
psychoactive Psilocybe species kno"'~ to be used e lsewhere 
in South Asia . \Veste rn experimenters w"ho have ingested the 
Pokhara speci es report experiences similar to those occu
rring wi th better kno\\~ species of Psilocybe. Doseage is 
re l a tivel y hi gh with some individua ls ingest ing forty or 
mo r e mush rooms . 

\Vasson and Nasson (1957) described the use o f Amanita 
muse aria in Siberian religious ceremonies . Later, \oJasson-
~roposed that Amanita muscaria was used by Indo 
Aryan peopl es in the ~tual, which was central to the 
development of Hindui~Ne agree with Wasson that soma was 
a fungus. I n light of the discovery of an active PsiiO'Cybe 
species in Nepal , however , we suggest that this species , or 
another yet to be discovered Psilocybe species , is the most 
like ly candidate for the soma of the Vedas. If this is so, 
and the soma of the Vedas~both widel y distributed and 
totally unknm-m in modern South As ia, interest ing an thropo
logical questions ari se. 
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ABSTRACT 

Observations by other auth ors on the 
structure of as c i and mechan ism of ascospore 
release in Coch l i obolus cymbopogonis are confi rmed. 
Si mil ar structural and func tional attributes of 
asci are found in othe r Cochliobolus species, 
i nc luding th e gene r ic type C. heterostrophus . 

I NTRODUCTTON 

Recentl y El Shafi e and l~ebster ( 19BO) reported their 
obs ervations on ascus structure and ascospore libera t ion i n 
Cochliobolus cymbopogonis J .A. Hall & Sivanesan. This novel 
method o f spore release was discovered independent l y by the 
write r (A l corn 1980), and previously unpublish ed ma terial is 
presen ted here , 

REV I El~ OF LITERATURE 

Luttrel l (1965) inc luded Cochliobolus in th e 
Locu loascomycet es , but not ed that asci in this genus appea red 
t o be unitunlcate. The ascus in C. nodulosus Luttrell and 
C. homomo~hus Lutt r ell & Roger s on had previously been 
described as unitunicate by Luttrell (1957) and Luttrell and 
Rogerson (1959) respec tive l y. Cochliobolus was again 
classified as a l oculoascomycete by Luttrell (19 73), but his 
illus tration of an ascus from the teleomorph of Bipolaris 
micm pus (Drechs . ) Shoem. does not s uggest a t yp ical 
bitunicate s tructure. In contrast , Shoemaker (1955) reported 
that asci of C. sativus ( Ito & Kurib.) Drechs. ex Dastur are 
bitunicat e. Thi s was vis ible in young asci with immature 
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spores , whei."e a cana l fi ll ed "''ith cy t op lasm pene trated t he 
endo tunica a t th e apex, but was not vi s ible i n ma tu re asc i . 
Bitunicat e as c i have also been reported f or C. biaolor Pau l 
& Parbery (Paul & Parbery 1966), C. miakei Ii i no & Kat umoto 
(!H no & Katumoto 1966), C. palmivor>a Rao & Chaudhur y (Rao & 
Ch audhuq• 1964 ) , and C. sitharamii Reddy (Reddy 1976). 
Other speci es of Cochliobolus have been recor ded as having 
unituni cat e asc i. In addit ion t o C. homomorphus and 
C. nodulosus, t hey include C. carbonum Ne l son (Nelso n 1959), 
C. cynodontis Ne l son (Ne l son l 964a), C. geniculatus ~elson 
{Nelson 1964c) , C. inte:rmedius e lson (Ne l son 1960b), 
C. Zunatus Nelson & Haas i s (Nel son & Haas i s 1964) , C. spici fer 
Ne l son (Ne l son 1964b), and C. victor>iae Ne l son (Nel son 1960a) . 

Th e pr ima ry character us ed in ass i gning fu ngi t o the 
Loculoascomycetes i s the bitunica t e ascus (Lutt re ll 1955, 
1973) . Bitunica t e asci have a doubl e- layered wal l , 
consis t i ng of an ectoascus and an endoascus . Th e l ayers 
nonna l l y a re separable , and func tion in ascospo re di scharge. 
Th e ectoascus i s t hin and i next ensibl e, ~A'hi l e th e endoascus 
i s thi ck and ex t ens ibl e. Jus t prior t o s pore release the 
ectoascus s pl it s at th e apex, and t he endoascus expands 
apica l ly , incr easing t he ascus l ength by two or three t imes. 
Spores are dischar ged t hrough an api cal pore in the 
endoas cus. Although many l ocul oascomyce t es fo ll ow thi s 
pa tte rn o f ascus dehis cence , vari ations have been recorded. 
In some species, a c ircumcissi l e sp lit occurs i n t he 
cct oascus be l ow th e tip, a ll owing the api ca l secti on t o be 
thrown off as a thi mbl e- shaped cap. Thi s phenomenon has 
been observed in Sporormia , LeptosphaeriaJ Lecanidion, and 
Stomiope Ztis ( Lutt re l l 1951 ) . 

Bitun ica t e asci o f many s pecies have an i ndentati on at 
th e apex of t he en doascus , f orming a shor t extension of the 
lumen fi l l ed wi th cytoplas m (Lutt re l l 1973). Thi s was not ed 
i n C. sativus by Shoemaker (1955) , but i s not ev i dent i n 
oth e r authors 1 i I lus t rat ions or descri pt ions of various 
CochlioboZus spec i es . Ch arac t ers corre l ated wit h t he 
presence of bi t uni cat e asc i are ascos tromatic ascoca rps and 
pseudoparaphyses, and Lu t tre ll (1965 , 1973) may have rel i ed 
on t hese when ass i gning Cochliobolus to the Locu l oascomyce t es . 
Barr (1979) i nc l uded Cochliobolus i n t he new fa mily Pyreno
phor aceae , t ogether with Pyr>enophor>a, Setosphaer>ia, and 
Pseudocochliobolus . She gave no da ta conce rn ing ascus 
struc ture o t her t han t o s tate that asci o f f ungi i n th is 
f amil y are bi tun i cate . 
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Drechsler (1925) reported that spore discharge in 
CochZioboZus heterostPophus (Drechs.) Drechs. was preceded 
by a 'swelling of the ascus and circumcissile rupture in 
the apical portion of the ascus wa ll ' . In this species 
as cos pores di s charge simultaneously, with sufficient force 
for them to clear the ascus in water mounts (Drechsler 
1925). Dr echsler did not describe or i llustrate a cap 
comprising the section of the ascus above the split, but 
his description of rupturing could indicate that a cap was 
formed. Shoemaker (1955} reported that asci of C. sativus 
mounted in water commonly dehisced by a circumcissile apical 
rupturing, but that t hey also occasionally broke open at 
the centre and base. He obtained no evidence of an endo
tun ica functioning in spore discharge, nor ""'as a residual 
endotunica detected in asci which had released spores. 
Luttrell (1957) found that in water mounts, asci of C. 
noduZosus split across the apex and the as cos pores oozed 
out, uncoiling as t hey emerged. A similar description of 
spore release was given by Luttrell and Rogerson (1959) for 
C. homomoPphus. Discharge of ascospores through a spli t 
in the ascus wall has also been reported for C. CaPbonum 
(Nelson 1959), C. cynodontis (Nelson 1964a), C. genicuZatus 
(Nelson 1964c), C. inte1'1Tledius (Ne l son 1960b), C. Zunatus 
(Nelson & Haasis 1964), C. spicifeP (Nelson 1964b) , C. 
victoriae (Nelson 1960a), and C. sithaPamii (Reddy 1976). 
Dastu r (1942) recorded that ascospores of C. tritici Dastur 
escaped through an opening formed at the ascus apex by 
dissolution of the wall. 

Hall and Sivanesan (1972) coined the t erm 'ves t igal 
bitunicate ' to describe ascus structure in C. cymbopogonis. 
With regard to the ascus in this species, they wrote that it 
was 'typically bi tunicate but on rupture no extension of 
the inner wall has been observed '. Dehiscence was not 
further described but apparently it occurred in the ascocarp, 
because one of their i llustrations shows ascospores emerging 
from the ostiole in loosely coi l ed gr oups. Hall and 
Sivanesan examined the type collections of C. noduLosus and 
C. homomoPphus and reported t hat these species also had 
vestigia l bitunicate asci. El Shafie and Webster (1980) 
found t hat asci of C. cymbopogonis and C. kusanoi (Nisik.) 
Drechs. ex Dastur are partially bitunicate, with the code
tunica represented by an apical cap which functions in 
ascospo re liberation . ~1y studies of t hi s phenomenon includ
ed species not examined by El Shafie and Webster, and this 
additional information is presented here. 
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OBSERVATIONS 

Asci from living material in cu ltures were examined . 
Mountants and stains used in examining ascus "''all structure 
included water, lactofuchsin, anunoniacal erythrosin, Lugol's 
iodine, KOH- ph l oxine, armnoniaca l Congo red, and aqueous 
azure A. For studies of ascospore discharge, ascocarps 
were crushed lightly in a drop of water to expel asci. In 
addition, some ascocarps were suspended individually in 
"''ater on excavated slides. 

The as cus i n CoahlioboZus heterost r ophus 

TI1i s species is the generic type (Drechsler 1934). In 
most preparations, the ascus apex did not exhibit a 
bitunicate structure. There was common l y a thi n unstained 
wal l 1-2 ~m thick enclosing the deeply stained cytoplasm. 
Even when ascospores did not push compl et ely i nto the apex, 
there was generall y no evidence of an apica l i dent at ion . 
Only two asci with a structure r esembling an apical cyt o
plasmic channel were seen, one i n KOH-phloxi ne and th e other 
in azure A. Th e compl ex apical apparatus which occurs in 
uni tunicat.e asci was not seen in th is species. 

The observations of Drechsler (1925) on ascospore 
discharge in C. heterostrophus could not be confirmed . In 
water preparations of crushed ascocarps, no discharge of 
spores from asci sti 11 attached basally to centrum t issue 
was detected. In asci l ying fre e i n the mount 1 spore 
discharge from the apex was not observed. Some ascospores 
escaped through the base of the ascus, the spores emerg ing 
singly through a narrow apert ure at the base of the pedicel. 

When unbroken ascocarps were immersed i n water~ asco
spore discharge occurred after one hour at approximatel y 
2SOC. The rel eased ascospores sometimes were coiled 
together, s ugges ting that each ascus released its contents 
as a unit under these conditions. Empty asci with a split 
at the apex were observed stil l at tached to the base of the 
l ocul e whe n these ascomata were crushed . In the same slides 
there were short 1 hyaline thimble-like s truc tures measuri ng 
ca . 30 x 12 vm, with a rounded apex and a trunca t e base . 
After pressure was applied to the coverslip, a thi rd type 
of structure was sometimes seen. It consisted of the apical 
portion of an ascus, freed by a circumcissi l e rupture of the 
wall. The released apical portion was doub le-wall ed. In 



353 

some instances the inner wall of this structure became 
partly everted when the apical section of the ascus was 
forced off. The inner wall was s till att ached to the oute r 
wa ll near the base of the detached st ructur e (Fig. 2). Two 
sma ll dark spo ts were vi sibl e at t he apex of the inner wa ll . 

The ascus in o ther Cochliobolus species 

Stained preparations revealed no evidence of t ypica l 
bi tunicate ascus s truc ture in C. aymbopogonis~ C. hawaiiensis 
Al corn, C. kusanoi~ C. ravenelii Alcorn, and C. tPipogonis 
Alcorn, but as cospore discharge in wat er moun ts "''as seen 
for each species. 

My observations on s pore di scharge in C. cynUJopogonis 
agr ee with those of El Shafi e and Webste r ( 1980). 
Ascospore release begi ns within 20 seconds "''hen ascocarps 
are crushed in water. The s pores are released as a group, 
emerging rapidly through the apex of the ascus (Fig. 3) . 
Each ascospore bundle has a hya l ine, cy l i ndri cal, thimbl e
like structure over the apical portion . Th e term •endoascal 
caps • i s used below to refer t o these s tructures. 

The endoascal c ap genera l ly separa~es from each asco
spore group as soon as spores are c l ear of the ascus. 
Straightening of the ref l exed ascos pore tips, and expansion 
of the ascospore s heaths and any matrix left in th e cap, 
may be involved i n this pr ocess. Occas ionally the cap 
remains ensheathing the ascospore t ips after di s charge. Asci 
which have discharged spores commonly have an irregular 
apical split through which t he spores were forced . In many, 
the sp lit was more or less 'V ' shaped and gave the ascus 
apex a bilabiate appe arance. A broader, l ess regu l ar rupture 
occurred in others, leaving a wide aperture. The torn wa ll 
somet i mes was recurved at the margin of t he openi ng. 
Occasionall y th e split occurred in a l ateral pos it ion just 
below the r ounded apex of the ascus, but th is coul d be an 
artefac t caused by pressure when app l ying the coverslip. 

The endoasca l caps carried out of the asci by the 
emerging spores are cylindrical , or s l ightl y widened towards 
the base, hyaline, 75-100 x 15- 20 vm with a smooth rounded 
apex and an i rregul ar base which gives the appearance of 
having been torn away from a supporting struc ture . For 
comparison, intact r.1a ture asci of C. cymbopogonis measure 
206- 340 x 17. 5- 20 vm. Each cap has a wall up to 5 vm thick 



354 

at the apex, becoming progressive l y thinner towards the 
base wh e re it is almost ind i stinguishable. The lumen 
contains cytopl asm. At the apex of th e cap there is 
sometimes a configuration simi lar to that s een at the apex 
of a typlca.l bitunicat e ascus , that is, a cy topl asm-filled 
pore pro j ecting into the apica l wall (Fig . 4). Preparations 
s tained in l actofuchsin still had endoasca l caps visible 
aft e r three month s 1 "''here as the muci 1 agi nous ascospore 
s heaths dissol ved rapidly in this medium. lhe wall of each 
cap had narrowed to approximately half the thickness seen 
in ""'a t e r mounts, especiall y at the apex. Pers i stence of 
these s tructures in l actofuchs in strongly sugges ts that 
th ey are not mucilaginous in composition . 

Asci undergo a r eduction in l ength and width after 
spore re l ease. Thirty-five asci which had discha rged 
ascospores measured 185-258 urn (mean 220 urn] . The same 
numb er of apparen tly mature as ci s t i ll containi ng spores 
meas ured 206-330 urn l ong (mean 27 1 urn] . Width of empty 
asci was 14-17 .5 urn, and of mature asci 17.5-20 urn. 
~ leasurements of as cus length before and after spore discharge 
were obtained individuall y for f ive asci. The lengths 
were 299 urn (before] - 206 urn (after), 288 - 216 urn, 
263-196 urn , 330- 242 urn, and 319- 237 urn. 

Mature ascornata of C. cymbopogonis liberate asco-
spores in t he absence of fre e water . In Petri dish cultures, 
long straw-coloured cirri up to 6 mm l ong and 80- 150 urn 
thi ck were formed when spores exuded from the ostiole. 
These cirri contained ascospores, but no asci, lying 
paralle l to the l ong axis of the cirrus . lhe spores were 
straigh t except at the tlp, where many were curved to more 
or less unci nate. Recently formed cirri disintegrated 
rap idly wh en mounted i n water, but thi s capaci t y .,..,as lost 

Fi g . I . Ascocarp of CochZioboZus cymbopogonis, from culture 
of rm 130402 on Sach ' s agar + maize l eaf (x60) . fig. 2. 
Brok en ascus tip of C. hete1'ostrophus showing partly 
everted endoasca l wall and darkened ti p of endoascus 
(x650] . Fig. 3. Ascus of C. cymbopogonis with apical 
split through whi ch the endoasca 1 cap and as cos pores are 
dis charged [x650). Fig. 4. Endoascal cap of C. cymbopogonis 
(x800). Fi g. 5 . Ascospore bundl e and endoascal cap 
of C. tripogonis (x400) . 
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in older, dried cirri. In addition to ascospores . the 
cirri conta ined numerous endoascal caps identical to those 
produced when asci dchi scc in water. Ascocarps with long 
cirri still had asci containing as cospores i n the globose 
as cogenous sect ion. Empty asci with s p 1 it. apices h'ere 
also present in the ascogenous l ocule of ascomata from 
which ascospores had been liberated. Spore release 
probably occurs in this part of the ascocarp, the asco
spo r es being pushed up the l ong neck as other asci dehisce. 

A discharge mechanism s imilar to thnt described above 
for C. aymbopogonis was also observed in C. hawaiiensis , 
C. kusan.oi.J C. ravenel.ii , anJ C. tPipogonis . The endoascal 
caps in these species are similar i n appearance to those 
of c. cymbopogonis (Fig. 5). 

ascus structure and function in 

It is pos tulated that the ascus in Coahliobolus is 
bi tunicate, and that the endoascus is thickened onl y i n 
the upper pO!'tion. It is furt her suggested that the 
mechanical s trength of the endoascus in the lower part i s 
not great, and that this results in the wa l l of the 
endoascus rupturing in a circumcissile manner under the 
force exerted by escaping ascospores. 

The presumed events up to and inc luding spore discharge 
are as follows. As ascospores mature, the ascus is 
stretched to accommodate them. Eventually the ectoascus 
splits at t he ti p . '!he endoascus may expand as in a normal 
bitunicate ascus at this s tage . It is considered more 
likely, however, that the endoascus is forced out of the 
ectoascus by the expanding ascospore bundle and ruptures 
at a point approximately one th ird of the ascus length from 
the apex. The endoascal cap is then carried a"''ay as a 
sheath over the tips of the ascospores. An alternative to 
thi s hypothesis waul d be that the lower portion of the 
endoascus is firmly bonded to the ectoascus , and cannot 
expand to accommodate the increas e in pressure which 
precedes ascospore re l ease. I f present, the endoascus in 
this lower region is too thin t o be di s tinguished by ligh t 
microscopy. It might also be argued that the endoascus 
is not complete, being present on l y in the upper third of 
the ascus. This seems a less plausible explanation, because 
it would require the endoascus to be attached to the 
ectoascus in a narrow region in the upper part. If both 
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walls were present in young, shorter asci, basauxic growth 
of the ectoascus would have to occur to bring about the 
condition of mature asci. Transmission electron microscopy 
possibly would help resolve these uncertainties concerning 
ascus structure. 

Note on ascocarp morpholoRy in C. cymbopogonis 

The reports of Hall and Sivanesan (1972) and El Shafie 
and Webster (1980) indicate that ascomata of C. cymbopogonis 
are sessile , with a rounded ascogenous basal portion and a 
long cylindrical neck . Wh en grown on Sach's agar+ leaf of 
Zea l112YB L., the type culture of this species (IMl 130402) 
produces ascomata in abundance. Erect, cylindrical black 
stromata first develop on the leaf pieces, especially 
along the major veins . The ascomata differentiate singly 
at the apex of each stroma, so that at maturity each 
ascoma has a cylindrical sterile base (Fig. l). These 
bases measure 500-1400(-1700) x 175-260 ~ . On water agar 
+wheat straw, ascocarps are less numerous and most are 
sessile. Presence of a sterile stromatic base was one of 
the characters used bv Tsuda. Ueyama, and Nishihara (1977) 
to distinguish the new genus PseudocochZioboZus. Clearly 
this facet of teleomorph morphology in C. cymbopogonis 
is conditioned by substrate. lf this also applied in other 
species, it would be unsuitable for use as a generic 
criterion. 

DISCUSSION 

It is no t c lear whether the type species of 
Coci!ZioboZus was studied by ei ther Luttrell (1965, 1973) or 
Barr (1979), but both authors assigned this genus to the 
Loculoascomycetes . Barr stated that asci are bitunicate 
in the family Pyrenophor aceae, in which she included 
CoahZioboZus . Luttrell (1965) believed that asci are 
uni tunicate in CochZi oboZus , while Hall and Sivanesan (1972) 
proposed the term ' vestigial bitunicate' to describe as cal 
structure in this genus. The data pr esented here and by 
El Shafie and l~ebster (1980) support the conten tion that 
CochZioboZus should be classified in the Loculoascomycetes, 
and offe r some explanation for the differences of opinion 
concerning ascus structure in the genus . It is s ugges ted 
that the term 'vestigial bitunicate ' used by Hall and 
Sivanesan should be retained, because it seems that the 
endoascus plays no active role in spore discharge from the 
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ascus. In this respect my interpretation of ascospore 
release in CochZioboZus differs from that of El Shafie and 
l~ebster (1980). They referred to a protrusion of the 
endoascus enclosing the spores , followed by spore release. 
I believe the endoas.cus plays a much more passive role, 
and that it is forced out of the ectoascus by the expanding 
ascospore mass. However the process occurs rapidly and 
individual steps cannot be distinguished . 

Unitunicate asci may have an outer, denser layer which 
is not s tructurally different from the inner wall layer 
(Griffiths 1973). One of the interpretations of ascus 
structure in C. aymbopogonis and similar species raises 
the possibility of fusion of walls in the lower part of the 
ascus . 1 f transmission electron microscopy shows this to 
be correct, then the ascus in CochZioboZus may represent 
an intermediate form between unitunicate and bitunicate 
types. 

Five of the CochZiobolus species in which ascospore 
discharge was observed have narrow cy lindrical asci. Fresh 
material of other species such as C. sativus and C. viatoriae, 
in which asci are much broader, should be examined to 
as certain whether the discharge mechanism is the same. It 
i s also important that ascus structure in Coahliobolus be 
observed by transmission electron microscopy, to relate 
ultrastructural detail to form and function as interpreted 
after examination by light microscopy. 
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RI CHARD P. KORF 

Pl a nt Path o l ogy He rba rium, Cornel l Unive rs i ty 
l t haca, New York 148)3 USA 

"Was never eare, did heare that t on g . 11 

Edmund Spen ser 
AN ELE GI E, OR FRIENOS PASSION, FOR HIS ASTR OPHILL, Li ne IIO 

Order HELOTIALES 
Su border HYMENOSCYPHlNEAE 

Family GEOGLOSSACEAE Corda 1838 

KEY TO THE KNOII'N MACARONES l AN GENERA 

Ascospores 
Ascos pores 

2( I ) . 
2' ( 1) . 

brow n at mat u r i ty ...... . ...... ... .. . .. 2 
hyal i ne at maturity ................ .. .. 6 

Hymenial setae presen t. T r ichoglossum 
Hyme n ia l se tae abse n t .. .............. . . 3 

3 (2' ) . Paraphyses restr icted to h ymenium , not running 
dow n stipe; st i pe d r y . Geogloss um 

3 ' ( 2 ' ) . Paraphyses runni ng down the stipe; s ti pe glu-
tinous, Gloeogloss um 

4(1') . Ascoclavula black or b l ackish. 
Thue me nidium 

4'(1') . Ascoclavula paler , not b l acki s h. 
Microglossum 

GEOGLOSSUM Gillet 1879 

One known Macaronesian species 

* The part s of t his flo ra will app ea r in ir regu l ar order. 
Repr i nt s o f ind ividual part s wi ll not be avai labl e fo r dis
tributi on. 
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1. Geog1oss um umbratile Saccardo , Miche1ia I: LGL . 
1878, var . umbrati1e 

MISAPPLIED NAME: Geoglossum 
nig r itum ( Pers. : Fr.) Cke. 

RECENT TAXONOMIC TREATMENTS: 
Benkert ( 1976), Maas Gees te ran
us ( 1965 ) , Ma ins ( 1954) , Na nn
fel d t ( 1942). 

PREVIOUS MACARONES IA N RECORDS : 
None. 

TYPE LOCALITY: It aly . 

KNOWN MACARONESIAN DISTR IB UTION 
CANARY ISLANDS . 

Tenerife. CU P-MM 21 (OSC, TFC , 
to be iss ued in Korf & 
Gruff, Disc. Exs . ), 1272 
(TFC ) , 1279 (TFC), 1308 
(TFC ) . 

SUBSTRATA: On soil in di tc hes a nd on 
roadside bank s . 

Notes : Mains ( 1954) a nd Nannfeldt ( 1942 ) 
use the name G. nigritum, and our Ma
ca rones ian colleCtions were initially i
dentified as §..:.. nigr itu{ var. nig ri.;um, 
but Maas Geeste r anus 1965) has s own 
that na me applies cor rect l y to a basidio
mycete (Persoon originally described i t 
a s Clava r ia nigrita, and it has been 
consistently mi s in terp re ted since then ) . 

GLOEOGLOSSUM Durand 1908 

G. umbratile 
v . umbra tile, 
3 ascospores , 
CUP-MM 1272, 

X 1000 . 

One known Macaronesia n species 

1. G1oeoglossum g1utinosum (Pe r s . Fr . ) Durand, Ann. 
Mycol. 6 : 419. 1908. 

Geoglossum ~luti nosu~ Pers., 
11. 179 , : Fnes , Sys t. 
1821. 

Obs . 
Myc . 

Myc . 1: 
1: 489 . 



RECENT TAXONOM I C TR EATMENTS: 
Mai n s ( 1954) , Na n n fel dt ( 1942) . 

PREV I OUS MACARONESIAN RECORDS: 
None. 

TYPE LOCAL I TY: Europe. 

KNOWN MACARONESIAN DI STRI BUTI ON 
MADE ! RA. 

Madeira . CUP-MM 1566 . 
CANA RY I SLANDS. 

Gomera. CU P-MM 1168(0) . 
Tenerife. CUP-MM l1 87 ( T FC) . 

SUBST RATA: On soil. 

Not es : Though most mod er n aut hors 
do not accep t Dura nd's segregate 
g e nus , the gl ut i nous s t ip e ma kes it 
an easy taxon to recog ni ze even i n 
t he fie l d . 

MICROGLOSSUM Gillet 1879 
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0 
0 
D 
0 

Gl. glutinosum , 
im matu re asco

spor e , 3 matur e, 
CUP-MM 1566, 

X 1000. 

One known Ma raconesian species 

l. Microg lossum olivaceum ( Per s . 
Fra nce d iscomyc., l ivr . 1, 

: Fr . ) Gillet, Champ . 
p . 26 . 1879 . 

RECENT TAXONOMI C T REATM ENTS : Den nis ( 1978) , Ma i n s 
0956) , Nannfeldt ( 1942 ) . 

PR EVIOUS MACARONES I AN RECORDS: None . 

TYPE LOCALITY: Europe. 

KNOWN MACARONES IAN DI ST RIBUTION 
CANAR Y ISLANDS . 

Tenerife. CUP- MM 1307 ( TFC) . 

SUBSTRATA: On so i l. 

Not es : Ma in s (1956) i nclu ded Th uemenidi um (= Cor y netes) 
in h i s very broad concept of t he genus . 
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C? 
() . 

M. olivaceum, 6 asco
spores, 2 asci with ] + 
pore wall channel , 6 
ascospores, CUP-MM 1307, 
X 1000 . 

Th. atropurpureum, mature ascus 
wit h ] + pore wall channel , immature 
ascus, 12 ascospores , CUP-MM 1371, 

X 1000. 

THUEMENIDIUM Kun t ze 1891 emend. Maas Geeste r anus 196l 

One known Macaronesian speci es 

1 . Thuemenidium atropurpureum ( Ba tsch : Fr . ) Kuntze, 
Revis. gen. pl. 2: 875. 1891. 

Corynetes a tropurpureus ( Ba t sc h : Fr . ) 
and, Ann. Mycol. 6: l l l . 1908 . 

Microg lossum at ropu rpure um ( Batsch 
Kars t. , Acta Soc . Fauna Fl. Fenn . 
110 . 1885 . 

Our-

Fr. ) 
2 (6 ) : 



RECE NT TAXONOMI C TREATMENTS: 
Gee s te r anu s ( 1964 ) , Mains ( 1956: 
fe ldt ( 19L2 : Coryne tes) . 

De nni s (1978 ) , 
Mic r oglossum ) , 
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Maa s 
Nann-

PREVI OUS MACARONESIAN RECORDS: " Banares Bauder & 
a!. ( 1980 ), t Belt r an Te je ra ( 1980) , **Cool ( 1924), "'*''Cool 
( 1925) . 

TY PE LOCALITY: Europe. 

KNOWN Mi\ CARONES! i\N DISTRIBUTI ON 
***CANARY ISLANDS. 

*Gomera. ·>CU P-MM 137 l ( TFC [=TFC 770] ) . 
** ***Teneri fe . CUP- MM ll36( 0 ) , ** *'"' 1652(L) . 

SUBSTRATA: On soil. 

Notes: Though the criterion of an amorphous, colored 
pseudoe pithecium ha s been used to dist ingu ish Thuemeni
d iu m, it is often absent. Mains ( 1956 ) I think correctly 
synonymized 3 s pecies Durand ( 1908) d istinguis hed in 
h is monogra ph , Corynetes a tropurpureus, ~ purl)ura s 
cen s , and C. robustus, the tast with an epit ec i um 
~king or Inconspicuous ," and with more robust asco
cla v ula, and somewha t longer spores. The collec t ion 
from Gomer a, re ported by Ban ares Baudet & a!., was 
ta k en during one of our expeditions to Gomer a, together 
with the s taff of the Universidade de La Laguna. It 
ha s no trace of a colored pseudoepithecium , and thus 
ma tches C. robustus, and also has ve r y large a scoclavu 
la , bu t the ascospores are within the typical range of 
!..:_ a t ropurpure um. A better cr i terion, perhaps, is the 
peculiar dua l-hypha! structure in the stipe, evident in 
th e Gome r a collection as well, which was stressed by 
Maas Geesteranus (1 964 ) . Mains (1956 ) in c l uded this in 
Mi c roglossum, while Ma a s Gees teranus points out that 
it may belong in Geog lossum, differ ing mainly onl y in 
the colorless ( and non-septate) ascospores . Corynetes 
arenarius (Ros trup) Durand, from Green l and, is also 
a Thuemenidium, but C. globlsus (Sommerf . : Fr. ) Dur
and from Scandinavia ;-the A ps, Greenland, and proba
bl y Canada is a Sarcoleotia according to my studies, 
though treated in Corynetes by Nannfeldt ( 1942); Maas 
Geesteranus (1964) showed i t could not be a Thuemenidi
um. 
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TRICHOGLOSSUM Boudier 1885 

One kno\lrr'n Macaronesi an species 

1. Trichog lossum hirsutum (Pers. 
classific . discomyc. Europe, 
hirs utum 

RECE NT TAXONOMIC TREATMENTS: 
Dennis ( 1978), Mains 0954 ) , 
Nannfeldt ( 1932). 

PREVIOUS MACARONESIAN RECORDS: 
''Baag ,.Se & al. 0972 ), ''* Beltra n 
& Wildprel (1975 ) , t Beltran Teje r a 
(1980). 

TYPE LOCAL ITY: Europe . 

KNOWN MACARONES IAN 
DI STR I BUTION 

*MADEIRA. 
*Ma deira. CUP-MM 1492(TFC, 

OSC ) , 1495, 1538, 1574 
(TFC), 1597 , 2339 , *2499 
(C: a s "sp.") , *250l (C ) . 

'"'CANARY ISLANDS. 
La Palma. CUP-MM 668, 669 

(TFC , OSC). 
* *Tenerife. CUP- MM 1113(0 ) , 

1114 (0) , 1127 (0 ), 11 67 
(0), L26 l( TFC ) , 1296, 
l 298(TFC , OSC, to be i s
sued in Disc . Exs . ) , 
* *2507(TFC ), **2509 ( TFC) . 

SU BSTRATA : On bare soil a nd 
among mosses. 

Fr.) Boud., Hist. 
p. 86. 1907 , var. 

Tr. hirsutum var. hirsutum, 
2 IS-sept ate ascospores , 

ascus apex in iodine, 
CU P-MM 1113 ; 7- septate 

ascospore, CU P-MM 
2507; all x 1000 . 
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The Ps i lope z io id f ung i. VI I. 

A new species of Psilopezia from France. 

Do na l d H. Pfis t er 
Farl ow Reference Lib r ary and Herbari um of Cr yptogamic Botany 

Ha rvard Universi t y , Cambr idge , MA 

and 

F ra n ~ oise Ca ndous sa u 
22 , rue HoO-PaTi s , 64000 P3u , France 

Psilopczia nummulariali s Pf i s t er a nd F. Ca ndoussau sp. 
nov. 11 Receptac l es greg ar1.ou s, 1-3 em diam , s e ssi l e , co nvex, 
l a ter convol uted , broadl y attached to the s ub s trate , su r
r o und ed by a \Vhi t e myce lium \ol' h i ch is pa rti cu l a rl y evident 
in dri ed ma t eria l . Exter na l surface l ighter. Hymen ium 
gaze ll e co l or ed, a r ich oc hraccous , the p igmen t so lu b l e. 
The f lesh pale r than the hymeni um 1 to 2 mm thick toward 
tl1e cen ter , t r a nsl ucent , brownish when dried. 

Outer excipulum o f two indi s t i nc t layers; inner l ayer 
of+ p art:~ 1l el, septa t e hyphae which be com e loosely in t e r
t wiiled, 9- 10 pm i n dia m on the inner posit i on a nd 20-35 pm 
to~ar d th e oute r one or two cell s of t h i s inner layer . The 
oute r la ye r, non-gelat i nous, of in terwoven hyphae abou t 
1 2-1 5 J.lO in diam with a few free hypha l tip s wh ic h spa rsely 
cover th e ou te r s urface . 

Medu ll ar y exc i pulum of textura intricata of cells 
10 -1 5 urn in di am. 

Asci 8- s po r ed, 40 0 x 18-22 pm broad wi t h evident 
c r oziers . 

Pa rap hyses e nc ru s t ed ldth brOlm amorp hous material, 
branc hing and septa t e belch' 9- 11 )JID . 

HOLOTYPE: sur tronc de Sa lix pourri, a terre, c nd roi t 
i nonde period i oquemcnt , avec ~el l a sp. e t Climacodon 
P.ul cherrimus (Berk. ~ Cur t.) N1ko . For e t de Bugangue 
(O l or on} Pyr~nies At lan t i qu es . F. Ca nd oussau . 14.IX.l980. 
llo l o t ype FH , I sotypcs F . C. no . 3757 and CUP 59826 . 

Other co l lection s made in Octobe r a nd November in the 
same locality a r e in FH and the col l ec ti on of the junior 
author. 

This species is c l ose to Psilopezia nummular ia Be r k . 

•Psi lope:tia nummularialis Pfister 8 E'. Candoussau sp. nov. 
Simi lis P:; i l opc zia nummu laria Berk . sed ascospor-is 26- 29 x 12- 15 Jml# 

ascis 400 x 18- 22 }QI'I et hymeniio ochJ"a.ceis . 
HoZ.Otypus: BW' tronc de Sa lix pourl'"';# a terore# endJooit inonde pel"idio
ql4ement# avec Pachye ll a sp. et Climacodon pu lcherr imum fBe'f'k . & Cta>t.) 
Nikol . For>~t de Bugangue f Ot.oroon) Py ro6n~as Atlantiques . F. Candous
sau. 17 . IX . 1980. Holotype PH; Isotypes P. C. no . 37571 and CUP 59826. 
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Figure 1 . Apo thcc i a of Psilopezia nW7r1UZal'iaUa sca l e = 2 c~n . 

"'·h ich has been co llected i n Euro pe a nd i s known i n some of 
tlte lite ra ture und e r the name Peziza atrovi olacea Brcs. , 
s hown t o be a la te r syno nym (P h ste r 1973) . the t ~o.• o 
species ca n be di st inguished a s foll ows : 

Hymcnia I 
color 

Asci 

P. nwnmulari a lis 

ochraccous 

400 x 18 - 22 pm 

P. nummulari a ----
ol i vaccous , o r near I)' b lack 

275 - 300 x 20-27 )Jm 

Ascospore s 26 - 29 X 12-15 p . .rn 29-40 X 14- 20 ""' 

Outer zone 
of outer 

cxc ipu l um 
10-1 7 pm up to 35 J.lm 

I n a na t omical fea tures Psilopezia nu mm u la riali s and P. 
nummu la ria arc quite similar. It s hou ld be po1nted ou t 
that a r e port by Bel l er (19 72) of Ps il opez i a nummul a r i a is 
in fact Pachre l l a babingtonii Berk. ~ Br. 

The .... ork of the senio r au thor was s upported i n part by Nationa l 
Science Foundati o n Grant DEB 802301 8 . We thank E. J ar ias for photo
graphs . 
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NOTES ON SOIL FUNGI ISOLATED FR!l-1 A 15-YEAR-OLO ASPEN STANO 
IN INTERIOR ALASKA 

LOLA K. OLIVER and KEITH VAN CLEVE 

Forest SoiZ.s Labcratoroy , University of Alaoka 
Pairbanko, AZaska 9970l USA 

SITE DESCRIPTION 

The sampling site, a quaki ng aspen (Populus troerTTUloid.es Michx.) 
stand located 42 kilometers northeast of Fairbanks, Alaska, f s an area 
between 150 and 210 meters above sea level and is situated at 146°50'W 
longitude and 64°54'N latitude. Soil i s alluvial silt -l oam of the 
Goldstream-Saulich series. The lowland s i te has a slope of between 3 
and 7%. Mean annual precipitation and temperature for the Fairbanks 
vic i nity are 28.7 em and - 3.4°C, respectively. A severe fo rest fire 15 
years pr ior to sample collection destroyed virtually all surface vege
tation on the study area. Nearly al l trees and other plants now pre
sent in the a rea are 1 ess than 15 years of age. Present cover i s 
suspected to have originated from surviving root stock and sprouts. 
Average tree height in the burn area is approximately five meters; 
diameters are eight centime te rs or less, and ground vegetation i s very 
sparse. 

METHODS ANO K4TERIALS 

Prior to sampling for soil fu ngi, factorial appl ications of N. P 
and K fertilizers were made to the sampl e plots as part of an on-going 
experiment dealing with organic matter produc tion . The present study 
was li mited to sampling from the nitrogen, pho sphorus, pota ss i um appli 
cati on and control plot s of that experiment. Plots were ferti 1 ized in 
the fa l l prior to sampling and again in May of the same year at the 
r ates of 11 2 kg/ha NH4N03 for the nitrogen pl ots, 56 kg/ha P20s for the 
phosphorus plots and 112 kg/ha KC l f or the potassium plots . Sampling 
began i n l ate May and cont i nued once a week for eight weeks. A 6.5 em 
corer was used to collect three cores of surface ma terial from each of 
two subplots in each of the t hree repli cate fertilizer and control 
plots (eighteen cores for each treatment). Cores for each treatment 
were combined for fungal isolation. The li tter layer of the site was 
present in too sma ll a mass to be used alone for sampl e analys i s . The 
fermentation and humus layers were i ndistinguishable~ hence the enti re 
organic layer of the cores was used .. The depth of t his total organic 
layer was never more than 3 em but never less t han l em. Organic con
tent of the layer wa s calcul ated by sample igniti on in a muffle furnace 
at 700°C for four hour s. It ranged from 41.4 to 81. 7~ . Soil pH ranged 
from 4. 7 to 7.5 and was determi ned on a saturation paste us ing a glass 
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e l ectrode pH meter. Above ground temperature for the study period 
ranged from - 4°C to 28 °C. Soi l mois t ure con tent over the per iod of the 
s tudy ranged from 12 . 4 to 176 . 6% (wet wei ght %} . 

Sampl es were plated in replicates onto four different agar media. 
A different agar wa s used each week. The agars used were: potato 
dextrose agar at pH 4.0 (PDA); potato dextrose agar with rose benga l 
added ( PDARB); potato dextrose agar wi th rose bengal and streptomycin 
added (PDARBS); and aspen soil extrac t agar (SE). The dilutions from 
which the fungi were taken we re l0-5 for a ll potato dextrose agars and 
10-4 for t he soil extract agar. Five colonie: fr om t_,ch of five plates 
prepared for each area were i solated and cu ltured on pota to dextrose 
agar pe ndi ng fungal i dentifi cation. 

RESULTS 

Species we re identif i ed using me t hods ou t lined by Raper a nd Thorn 
( 1946), Barnett (1960 ) and Gi lman (1971). ln all, 800 fungi were 
i solated . Dup l icate species "'-ere discarded and by t he end of the study 
43 spec ies had been isolated . Twenty of t he more difficult species to 
identi f y were sent to Dr. J.A. Von Arx at the Cent r aalbureau voor 
Sc hiiTflle l cultur e s in the Netherlands for identifi cat i on. Those that 
his staff con finned or identified are indica t ed by an asteri sk in the 
accompanyi ng tab l e of f ungi. Fungi not i dentified were g iven a number 
notation. Four of the f1yce li a Ster11ia species had noticeable clamp 
connections, i ndicatin g t he presence of basidiomycetes. 

ACKNOWLEDGEMENTS 

We would l ike to thank Terrence A. ~loore and Dr. Gary A. La ursen 
for the i r advi ce and criticism of this paper. The research was f unded 
in part by the Mc i ntire Stenn i s Cooperat i ve Forest Research Program . 

LITERATURE CITED 

BARNETT , H.L. 1960 . rllustrated Genera of Imperfect Fungi. 2nd ed. 
Burgess Publis hi ng Co., Minneapol is. 225 p. 

GI LMAN, J.C. 1971. A 11anua l of So il Fungi. 2nd ed. The Iowa State 
University Press, Ames. 450 p. 

RAPER, K.B. and C. THOM. 1946. A Manual of t he Penici llia . Haf ner 
Publi sh i ng Co .• New York. 875 p. 



CX>PRINUS SK"I'. HERBICX>IJ\E Fl>CI-1 CAN>IOA, NOl'ES 
CN EXTRALI!>IITJ\L TAl<A, AND THE TAXCNMIC POSITICl'l OF A 

I.Od TDIPERAWRE lli\SIDI= FOFJIGE croP 
PATH;GEN FlO! HES'rEm CJ\NJ\DI\ 

S.A. REDHFAD 

Biosystemati s Research Institute~ Hosoa:ral1 Broanah , 
Agriculture Canada, 1-.tn, SaundBl'B Bldg., C. E. E' ., 

ottawa, OntaJ•io, Canada K1A OC6 

J .A. TRliQ:JAIR 

Agricult!.C"e Canada ResGa:rch Statio,l , 
LothbT'idgG, AlbBr !"a, Canada , T1.1 481 

The pathogenic lCM tarperature basicliatttcete (LTB) 
affecting turf grass , forage legurres and winter cereals 
in western Canada is descri.bed as c. psyaJrPomor>bidus sp. 
oov. A second western species is described as 
C. maysoidi spor"AB sp. rov. Coprinus section Herbieolae 
is revised and a key to the accepted species given . The 
study of twe specilrens led to the =nclusions that 
Coproin.us saichiae Reid and C. rhombi.sporus Orton are 
synonyms of C. j'riesii ~1. Coprinus b1'assicae Peck , 
C. melo Favre and C. subur ticiaola Pil. & SVr, are 
synonyms of C. u.I'ticicoZa (Berk . & Br . ) BUller . 
Copr•imuJ pseu.dofr iesii Pil. & svr. and C. xantJ..oZ.epis 
Orton are synonyms of C. phaeosporus Karst. , and Coprim~s 
onphibius Anast . is a synonym of C. ku.bickao Pil. & SVr. 

In addition, Copt>inus paZ.eotropicus sp. rt:N., 
C. neotropic1.4s sp. nov. and C. au.strofr iesii sp. f'DII. are 
described for tropical collections previously reported as 
C. W't i cicoZa ., C. bPassicae and C. froiesii . 

A previousl y unidentifiable 1""-tarperature basidiaeycete (LTB) 
~ to cause Sl'XlW rrold damage to t urf grasses, winter cereals, 
forage legurres and native perennials (Broadfoot 1936, Broadfoot & 
COl:l!\ak 1941 , Lebeau 1969) has been identified as a species of 
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Copz•inus in the section Her bicolae (Traquair 1980}. The specific 
identity of this Coprinus oould not be ascertained fran existing 
publications. Furthemore , alt:lx:lugh a re-evaluation of type materials 
for narres p.lblished for species here o:msidered in section lleY'bicolae 
revealed scrre i..n::x>nsistencies, none of these species were conspecific 
with the patrogenic Cop1'i nus . The bm:;rus arrl a secon::l species 
isolated with it are described as new. Descriptions o f other species 
known to occur in Cana::1a, a discussion on related taxa an:i a key to 
species accepted in section Her bicolae are also given. A description 
of the cultural characteristics of one soecies follCMS the taxorx:rnic 
}X)rtion. 'Ibree tropi cal species are ciesCrfred as new ar¥3 problematic 
species are discussed. . 

A key to Coprinus section 1/er>bicol.ae 

A. Spores blackish to blackish lJrc7..m ard rapidly l osing 

their colour an:i fonn in ooncentrated sulfuric 

acid solution or doing so within 1- 5 minutes ..... . ... .. .. ... .... B 

A. Spores pale to dark brown or blacld.sh bra,.m , 

renaining relatively dark arrl intact in 

concentrated sulfuric acid solution for 

over 5 ntinutes . • • . • • . • . • • • • . • • • • • . . . . . • • • . • . • • • • . • . • . • . • • • • • • . . D 

B. Veil elemnts with hyaline thin walls; spores 

blackish bn:::rwn, ovoid ....... . . ................... c. kubickae 

B. Veil elerents with hyaline m:xlerately thin walls 

lightly incrusted with llrc:w1 pi<Jrellts; spores 

blackish , shaped like maize kernels • . . • . • . • • • . • • • • . . • . • • • • . C 

c. Spores 5 . 5-6.5 X 5 . 0-5. 2 X 4.5-4 .8\Jl!\; 

European . • •. •. , , ••• . , , • , , • . . •.•• • •.••• , • , , • . • , • • • • • • C. argenteus 

c. Spores 7-9 x 6-7.6 x 5.1- 5 . 3\Jl!\; 

North Arrerican . • • • • . . • • • • • • . . . • • • • • . • • . • • • . . . • . C. maysoidi sporu.s 

D. Spores globose to subglobose, 

4.5- 5. 0 X 4. 5-4. 8l!m, apically rugulose . . .. a • • •••• C. heroi n. ki i 

o. Spores not globose, larqer, sm::JOth ............. . ... .. ...... E 

E. Veil elerents hyaline or subhyaline , in one 

species tending to beoaTe faintly yellowish 

with age or on drying . . . . . • . • • . . . . • . • . . • • . . . . . • . . . • . . . • . . . • . • • . F 

E. Veil elerrents pran.inently pigrrented , brownish 

to golden lJrc7..m • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 

F . Veil elerrents thick-walled, over 

0. Sum thick in places • o o • o •• • • o o ••• • •• o • o • o • o ••••••••••• o o •• G 
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F. Veil elerrents th.in-\ooalled , \.Jl"rler 

O.Sum thick ...... .. . . . ... ...... .. ... . •.. . .. . . .. . . .•. •...... H 

G. Spores 9.6- 11.8 X 7.2- 8 X 7- 9um; 

S. Arrerican •.• • •••••••• . ..••••.•.•..•...•••••.• . C. austrofriesii 

G. Spores 7 .5- 9 .3 x 5.5- 7.9um: 

N. 1-'.eni.sphere • • •.•. • • • • . •••• • • •• .••••.•..• • ••...• • ••.• C. friesii 

G. Spores 3.8-4 . 2 X 4 .5- 5.3um; 

N. Plrerican ••••••••••••••• o . o ••••••••••• o. o •• ••• o o • ••• • C. burkii 

H. Spores predcrninantly ovate in face 

view, slightly CCI'lpressed in profile , 

6.1- 8 x 4.5- 5 x 5. 8- 6. 7um , walls 

thickening ; African . .. o o. o • • o o •••••• • •• • ••• • C. paleotropicus 

H. Spores predcrninantly broadly ellipsoid 

to near subglobose, 5.5- 8 X 3.9- 5. lum, 

walls relatively thin; N. Jlenisphere 

H. Spores ellipsoid to ovoid, 

8-9. 5 X 6.5-7. Sum, walls relatively 

C. urticico la 

thin; S. Anrarican . • •. • •• ••.•• • •••.••••• . . . • ••• C. neotropicus 

I. Veil el€J1"ent walls refractive, tl1ickerv1rl , 

often 0.5-l.Oum thick over l ong segwents; 

elefl"ents much branched, with SCil'e units l ike 

mature:i deer antlers; golden in oolour .. . .... .. . .... ..... o • • ••• J 

I. Veil elerent walls thin to only slighUy 

thickened; elerents rroderately branched, at 

ITOSt sore units shaped like young blunt deer 

antlers; brownish in colour • • .• . • •••.. . • • • . .. . . . ....••••..• . .• o L 

J . Spores obscurely to praninenUy angular 

in face view, be.ing an elongated hexagon •• o o . o . C. herbivol"Uo 

J . Spores ovate to elliptical in face view . . . . . . . . . . .. . . . . • .. • K 

K. Sp::lres 5- 7 (- 8) X 5- 6um, in faoe view, broadly 

ovate, less so in profile; with a nearly lateral 

eccentric apiculus on many; European ••• • o. . . . . . . . . c. phaeosporus 

K. Spores (6.4- )7 . 2- 8 .8(- 9.6) X (4. 2-) 5- 6(- 7.3) "m, 

in face view, typically ovate to broadly elliptical, 

varying in different isolates, scrre with nearly all 

SJ:X>res broadly ovate, in others with nearly all 

elliptical; api culus slighUy eccentric to nearly 

lateral; North Arrerican o •• o • • • • o o • • • • • • • • •• • •• C. psychromol•bidl-48 
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K. Spores 9.5-11.5 X 6 .5- ?.0urn, in face view 

ovate to elli ptical ; apiculus slightly 

eccentric; J amaican (on "--Od) C. cinahonmzsis 

L. Spores 5 . 7-7 X 4 . 5- 6um; 

South Arrerican .....•••. . .. ... . ...... . . . . . . . C. subtigrineltus 

L. Spores 8-10 X 6 . 8- 7 .llJITI; European • •• • . • . ••••.• C. tigrinell!J.s 

SPEJ:IES FOOND IN CliNI\Dl\ 

• copr inus friesii C\,Elet (1872: 159 , tab. 23 , oo . 5) Figs . 13,14,16, 

::. Coprinopsis fl'iesii (QJ.el.) Karsten 
(1881: 27) 

"' Covroinus sa.ichiae Reid (1958: 430) 
• Co?rim4S rhcmbisporus Orton (1972: 145) 

29,34 ,44-47 . 

PILEUS 3- 5 mm high unexpaOOed, na.rJ:O,Ily parabol oid-conical , 
white to whitish , sc:rret.ines tinted faintly brownish towards the 
center, finely oppressed f loccose scaly towards tre disc, becaning 
pale neuse qrey arrl vaguely s triate when fertile , expanding to plane , 
with ed.ges beo:m.i..ng revolute. U\MELLAE ascerrling, nearly free, white, 
beocmi.ng greyish-sepia, c~, scm?What deliquescing witll age. 
STIPE 5-20 X 0 . 2- 0. 5 mn, subequal , white, nearl y glabrous to 
minutely pulverulent, with a flattened basal disc f ringed with 
tapering radiating mycelial strands . 

PILEAR VEIL EID1ENI'S : loosely inte.twoven , 2-4. 5\Jffi clia:m. , 
sarewhat duplex , 1~ elerrents with a poorly developed cor alloid 
branching pattern , thin-walled, sare~s obscurely roughened, hyaline 
or faintly bz:o..nti.sh, tending to deliquesce early, upper or outer 
elerents ooonally "''ell developed but scneti.rres nearly lacking, with a 
""'11 developed thorny to anUer-like branching pattern, thick-walled, 
having JU.IIl'eiOUS elongated ~ branchlets which are solid or nearly 
so, smooth to vaguely roughened; veil elsrents loosely attached to tre 
tramo tissue which lacks a well developed pellis. PILElJS T!WIA, 
hyphae r adiating, 3-Sum diarn. , little inflated, thin-walled , hyaline, 
srrooth , with sinple and clanped septa . J.AMELLAR 'I'RAMA: exceedingly 
thin; 2- 3 hyphae thick , loosely interwoven, aM. often septate , nearly 
forming a pseu:ioparenchymatous l ayer, hyaline , thin-walled. 
PLEl.JR:X:YSTIDIA: scattered , nurrerous , 70-75 X 14-20um, subcylirrlrical 
to fusoid , thin....owal.led, hyaline. OIEII.OCYsriDIA: polyrrorphic , a 
mixture of sh:>rter pleurocystidia-like elerrents , 5\<.0llen 
bracllybasidiun-lil<e elements arrl thin-walled veil- lil<e elements 
forming a ma.t CNer the larrellae edges. BASIDIA: diJrorphic , 

Figs. 1-12 . Basidiosp::>res. 1, C. psychMmorbidu.B 0Pa1 175229 . 
2, C. psyohromorbidu.s [)Pll;1 179229, 3, C, psychr~norbidu.s tw:J-1 175232. 
4, C. psyohromor bidu.s ex Dearness [)A(l.L 5 , C. psychromorbidus n»£f.t 
189345 . 6, C. psyciwomor bidus OACt1 177600. 7 , C. psychl'Omorbidu.s 
OACM 175226. 8, C. her>inkii Type at PRM . 9 , C. pseu.do[1•iesii '!ype at 
PR-i. 10, 11, c . :z:antholepis 'I}'l:e at E. 12, c . ph.aeospor-u.s 'Iype at H. 
All ca. 1, 200 X mag . 





3 78 

15-~1 X 8. 8-9 . 71'l11 , 4-sporerl , subglobose with a short to long tapering 
pedicel, spaced by 5\'.0llen brachybasidia fomri.ng a rosette pa.ttezn. 
Bt\SIDIOSPORES: 7 . 5- 9 . 3 X 5 . 5-7.9um, usually broadly ovate in face 
view, varying to broadly elliptical , inequilateral in profile with a 
less cxmvex surface on the abaxial surface , thick-walled, srooth, 
brown vinacoous in mass , sienna in 11 20, with a well developed apical 
germ pore. sriPE HYPHAE: parallel , often inflated especially 
internally, 3-lSum diam., hyaline, tllin-walled , srrooth. 

HABITAT and SUBSTRATES: On leaf litter of Typh.a and Ca.rex {Ont.) or 
unspecified rronoc:x>ts (Q.le . ) in wet fields or t:enporacy pcol s . 

OJIJ...Erl'I~S EXM-ITNED: CANADA : Ontario : ottawa, .JUne 28 , 1979, 
S. A. R. 3455 (llACN 175138) . Qu6bec : Cantley , July 15 , 1980 , J. Ginns 
(llAa.l 177601). ENGIJ\ND: Hertfordshire, King ' s Langley, Sept. 23 , 
1955 , R.A . Saich (K, type for C. saichiaG) ; Norfolk , SUrli.!'\gham, 
\.Jheat fen Broad, Aug. 3 , 1968, P .O . Orton 3249 (E, type for 
c . t'hombispor-us ) . 5\'iEDEN: vcisterg6tland , GOterorg, St . }\ngg.hden, 
Aug . 2 & 3, 1937 , T. Nathorst-\·liirlahl. 658 (lll'llt-1, Lundell & Nannfeldt 
2928 as c. {Y'iesii ). 

An authentic (X.lelet collection of Coproinu.o friesii could not be 
located at Paris (PC) . The concept adq.>terl here is that of Pilat & 
SvrCek (1967) , Lundell & Nannfcldt (1979), KUhner & l>aragnesi (1953) 
and Rcrnagnesi (1937) , i.e . a species with thick-walled, hyali11e to 
faintly yellowish , coralloid veil elerrents an::1 broadly ovoid brownish 
spores 7 . 5- 9 . 3 X 5.5-7.9um. 

The types for OOth Copl"in~.cs saichi.ae (figs. 16, 47) ard 
C. Phombispo~s (f igs. 13, 45) do not differ significantly f rcm other 
collections of C. f,..iesii . There is a slight variation in the colour 
of the veil elerents, fran hyaline to faintly yellowish , an:l in sp:>re 
sizes but these are not unexpected consideri.ng the variations fourd in 
the retter docurrented case of c. psyciwomorbidus . Nearly cxmplete 
sterility or a nearly oc:rrplete arrestJrent of full veil developrent as 
in o,r..a.t 175138, make identifications difficult. 

In Europe , Coprinus f r>iesii has been fourrl on senescent 
Trifolium, l.upinus"' Che,zopodiwn, A.rctiwn, Robinia j Carex an:l various 
grasses (see references above, Orton & \·latli.n; 1979, and. Lange 1915, 
1939) • It has also been reported fran >l:>rocoo (Hal"""'~ & Bertault 
1970) on Phragmites and Juncus , and fran Japan (Imazeki & Hongo 1965), 
The report fran Venezuela by Dennis (1961) is based on 
C. aust'T'Oj"riesii (q . v.). 

'*Cop'!'inus kubickae PiJ..at & SVrCek. (1967 , Aug.: 142) Figs. 67 , 68 
= Coprinus amphibius Anastasiou (1967, Nov.: 2213- 4). 

CD~OO E:XJ\MmiD : CA.t-U\DA : Br>itish Columbia.: ba.sidiocarps fran a 

Figs . 13- 20. Basid.iospores . 13 , c . r1wmbispor-..4s Type E. 
14 , C. friesii. ex LW'rlel.1 & Nannfeldt DACJ1 . 15 , C. llerbivorua Type at 
F. 16 , C. saichia.e Type at K. 17, C. aubur>ticicola Type at PRM. 
18 , C. 1-U'ticico'La 01\01175421. 19 , C. brassica2 'type at NYS. 
20 , C. melo Type at G. All ca. 1,200 X mag. 
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Figs . 21- 24. BasidioSIX>res. 21 , C. maysoidispoPUs OACt-\ 175231. 
22, C. aPgenteus Type at K. 23 , C. t.igrit:e l.lus Type at FC . 
24, c . subtigroinoZl.uc Type at K. All ca. 1, 200 X trag. 

culture made f ran basidiocarps on wx:d, 4.5 mi. S of Clinton, by 
IIWy. 97, July 24 , 1964, L. BroaTe & N. Corfnan (Anastasioo II 261 • 
DI\CI'I 128359 , type C. ampl1i bius ). 

An isolate of Coprinus kubickae fran turf grass in Saskatche'wan 
was recenUy described by !>edhead & Snith (1981). A subsequent study 
of the type of C. amphibius in:licates that it is conspecific . Sp:>re 
size (fig. 67) , ool ouration , reaction in H2S04 solution , and shape are 
identical . Veil tissues (fig . 68 ) are similar altrough the h}'Fllae are 
less inflated on the average in the type of C. amphibius . The habitat 
d.i..ffers as C. o:mohibius \of3S described on wx:d in all-.aline lakes 
whereas C. kubickae is ooiiMlly on herbaceous material . A wetland 
habitat and IXISSilily a basic substrate i s o:::rmon to all collections 
known. This i.oc:ludes a oollection fran intertidal salt marsh plant 
debris , on both woo:ly twigs and grass fran \'iillapa Bay , Nashington, 
U. S.A . , Har. 13 , 1971 , described by Van de Bogart (1975) under the 



unpublished and provisiol"'.al n.arrc , "Cop!'inuo t.'iltapc:ensis " which 
appears to be C. kui.r[ kae . 
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~ Cop2•inus 1'7aysoidispo1>us Redhead & Traquair , 
sp. r.ov . 

Figs . 21 , 28 , 30 , 
31- 33 , 35,37,43. 

Pilaus 4. 5- 7. 9 rrrn alt . , con i 1~s demum planus , candidus , 
squana:us; squamae brun11eae, [locoooa.e . Lame lZao. lib!'ao. , andidae 
df:nl.t:n a t rue, app1•o:::inatas . tipss 6- Pl rn lor:g ., 0 . 5- 1 . 0 rrm crass:.cs , 
candid:.s , glaLe1• vel f1occosus . poroae ?- .9 X e- 7. 6 X 5. 1- 5. 3U1'!, 
atJ>ae, Fellucidae , angulatae ve l maysoi difon11is , l.ae:vo.s ; apic::ew11 po1•o 
gemi .. .ativo; tunica c:ras sa . Pleu!'oaysti dia 76- 94 X 32- :S7u'11 , 
;'\tsiformis, ~yalina . Hyphae veli, Y'amosae; tunica hyaliro.a, 
ir.cros tata f usee. 
?.olotypuo : ir. ooZ.wn prope Medioaginem sativam, DAOM 1752:u . 

PILElJS paralx>loid-conical, 4 • 5- 7 rnn high when unexpanded, "hltish, 
with pale llli:e.r-coloured to pallid appressed floooose scales rrostly 
.in the central region , becoming convex and greyish with age , 
shallowly plicate-striate; edges ero::ling . IA'-tELt.AE ascending , nearly 
free , white becc:rning f\lSCX)US black, c:I'C:1nd.ed , deliquescing with age. 
sriPE 6- 21 r.rn long , 0 .5-1.0 nm wide , subequal, white, nearly glabrous 
to slightly fibri llose-floccose , with a slightly flattened swollen 
base. 

PILEAR VEll. ELENENl'S: lcosel.y int:e.f:'\..oven , only slightly 
i nflated 5-10~ diam., with a !XX)rly developed ooralloid branching 
pattern, thin~led , hyaline or brownish in segrrents where incrusted, 
clanped , loosely attached to the tram> tissue which lacks a ...J.l 
developed pellis . PILEUS 'J:'IW.II\: hyphae radiating, often inflated 
with age , 6- lSum diam., thin-walled , hyaline , constricted at septa , 
sn=tl1. LAMELlAR TRI\o\11\, exceedingl y thin , 2- 3 hyphae thick; hyphae 
loosely int.en.oven , 2 . 7-S.Sum diam., hyaline, thin-walled , clanped. 
PI..Il.JRXYSTIDIA: 79-94 X 31- 37um, broadly ellipsoid to ventricose , 
often forked or cliiTpled at the apex ..mere embedded in the owosing 
hyrreniun , thin-walled , hyaline. OIEil.CCYSTIDil" polynm :phic ranging 
fran sb:>rter versioos of t.t-e plew:ocystidia to brachybasi diun-like , 
mixed with or attached to hyaline veil- like elerents foiming a matted 
oover on the larrellar edges. BI\SIDL'" dirrorphic , 17-24 X 9 . 9-lO . lum, 
4- spored , broadly ellipsoidal with a sb:>rt to long narrow pedicel ; 
brachybasidia flattened, 5\<oOllen, fonni.ng a rosette around each 
basidiun. BI\SIDIOSPORES' 7- 9 X 6- 7.6 X S.l- 5 . 3um, subangul.ar and 
broadly ovate to cordate or triangular in face view, slightly 
flattened and elli ptic to ovate in profile, similar in shape to the 
k.emels of Zea mays , thick-walled, fusoous black in mass, blackish rut 
not opaque Wlder the microscope in H20, readily dissolving in 
concentrate:! H2s:>4 , with a praninent apical gerrrpore. STIPE l·IYPI·IAE: 
5-30um diam., hyaline , with thin to pronounced srrooth walls , ll'Ore 
infla ted internally. 

HABITAT and ~...S: On soil o r artificial soil adjacent to 
f.ledicago sativa taken fran arid envi..romen:ts . 

CX>I.I..EX:I'ICNS EXAMINED: ~: Alberta : nr. Brocket , 1\ug. 17, 1979, 
J .II. T . l334b (DArn 175233); Lethbridge, freezing tests in greenhoose 
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fran outdoor o l ots, ADril 11, 1979, J.A.T. 1287b, ())A(J.t 175231, 
'!YI;:Us) . u.s.A. : Mor~"t:mta : F.clD Lake, July 19, 1928, C.H. Kauffman 
(rJI\al 89696) . 

Coprinus maysoidispo't"'KB is distinguished by its blackish 
translucent characteristically- shaped spores and its coralloid , 
thin.........alled , bra..m.ish , incrusted veil elesrents. Its l arge sp:>re size 
is the only feature lo.iUch readily distinguishes it fran C. argenteus .. 
a snecies known fran one ex>llecti.on in the British Isl es . Kauffman ' s 
coliection was labell ed "Coprinus (tl'iangulospora) n . sp . Kauf f. 
unp.lblished'' . No published record of this =llection oould be found. 

CUltural data follows the taxon::mi.c r,:ortion . 

*Coprinus psychromorbidus Redhead & Traquair 
sp. nov . 

Figs. 1- 7 , 25 , 
32,36,38-42. 

Pileus 4- 9 tm1 alt . .. 5- 12 mm latus , conicus demum planus , candia'w; 
ccp...u::matus ; squamae brunneae, f~occoaae . Lamellae l.ibrae can.didae 
demwn at2•obrwmeae, app1•o:d.mat ae , deliqueseentes . Stipes 26- 70 mm 
long , J - .3 mm c J"assus , candidus , glaber vel floccosus . Spol'ae 
(6 . 4-)7 . 2-8. 5(- 9. 6) X (4 . 2) 5-6(-?. J)wn atrobrunneae , Zaeves , 
eZtipsoideae vel. ovoideae; apicewn poro geminativo; tunica cMcsa. 
Pleurocystidia. 65 - 100 X 15- 20um, fu siformia. J hyal.ina . Hyphae veli , 
Y'amosaeJ flavobrunneae ; tunica c!"asaa. 
Holotypus : i1t apicalibus senescentibus Medicaginis sativae , 
DAOM 179229. 

HABITAT and SUBSl'RATES: On necrotic or senescent parts of Medicago 
sativa L. (Alta.) , Triti cum aes tivum L . (Han.) , UY'tica dioica L. 
(Nan. ) , Elymus pi peri Bc::lo...tien (B. C. ), l.grostis stolonij'eru L. (Sask. ) , 
Dianthus sp . {Ont . ) arrl other herbaceous plants usually in arid 
macro-enviroments . 

COI..I.EX:I'IONS E:)(N.UNfD: CANADA: Alberta: nr. Brocket , Aug . 17 , 1979, 
J . A.T. l334a (01\CM 175232); I.etbbridge, f ield pl ots, sept. 20 , 1979 , 
J . A.T. 1341 (DA0-1 175228) , freezing test materials reroved fran field 
plot s, April ll , 1979, J . A.T. 1286 (rJI\all75226) , J .A.T. 1287 (OAru 
175230), April 17 , 1979 , J.A.T. 1 291 (DI\Ctol l75227) , J.A.T. 1292 
[!b1otypus) (DA0-1 179229), also culture f ran J . A.T . 1 292 on horse 
manure (DACl1 177647) . British Cotumbia : 2 km. N. of Vernon , 
Sept . 25 , 1980, S.A.R. 4054 (OPCv. 177600). Manitoba : \V'i.nnipeg, 
.z'Ul.g . 3 , 1937, ooll. \lrlk:rrh.n (0Jla.1. 1 89344, 189345). Saskt:ztchewcm : 
Saskatoon , in greenhouse material fran outdoor plots, Mar. 12, 1981, 
J. Drew Smith (rJI\al 179672) . Ontario : I.otrlon area, Sept. 8 , 1926 , 
"Emra" [Deamess] (DA0-1). 

A !T'Ore detailed description of the basidiares ard cultures based 
on Alberta oollections was presented by Traquair (1980). 

Cop1•inus psychromorbidus is characterized. by havi.rq thick-walled 

Figs. 25- 31. Basidiares . 25, c. poyah:rorr.orbidus CACM 177600 . 
26 , ~ 7 , C. urticiaola rw:>M 175421. 28, 30 , 31 , C. maysoidisporus 
CWl-1 175231. 29 , C. froiesii D1Cto1 175138. 
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Pi gs. 32- 33. r4ycelia in petri plates . 32, C. mayooidispol"'..tG ~1 
175237 on~ halves versus C. psyc Jwomorobidus OPat 175227 on lower 
halves. 33, C. maysoidisporouo on POl\ (left) and I"A (right) 3 o,.,'ks. 

bro,..nti.sh anUer-like veil elerrents and brown , thick-walled avoid to 
ellipsoid s:;ores , nostiy 7.2- 8.8 X 5-61Jm. '11:2 size, shape ard 
intensity of the rrel.anization of the basicliosp:>res is quite variable. 
In the Ontario col lection the spores were nearly all ellipsoidal and 
relatively weakly pi<Jrented , the >!anitoba =llections have spores with 
praninently dcm?d OOaxial surfaces and in sone cases a SECOrrl germ 
!_X)re on this raised p:>rtion, the British Columbian collection had na.ny 
misshaped 5p:)re5 , was partially sterile arxl in general had elongate:l 
ovoid sp:>res. The oollecti.ons fran Alberta s.l,a...1fd a range in shapes 
fran broadly ovoid to ellipsoidal arxl in degrees of pigrrentation. 
CUltures fran all of the Alberta oollecticns interbred (Traquair 
1980) . 'Mle variation in sp:>re characteristics probably indicates 
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Fig . 34. C. f r iesii .. basidiospores, basidia , pl eurocystidia, veil 
elerents ftcrn pileus, DI\CM 177601. scale - 15um. 
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that the species has an unstable gene pool resulting in a high degree 
of plas ici ty. 

'11-.e earliest known oollection of Cop1•inu. s psya;womo:··bidus was 
rrade by Hrs . Elm'a Dearrless, the wi f e of Dr. John Dearness . The 
oollection 's lal.:el reads, "CopPi•;us b1•ass i ac • •• Ellma D. found it on 
stems of garden p i.nk Bth Sept . 1926 ," with no additional locality data 
given. This collection is considered to l::e fran U::>OO.on , ontario , John 
Dearness ' s lnretown (Tambl yn 1955) as Dearness oollections at IYOi 
(Panrel.ee 1978) made at rrore distant localities are so l a.l:elle:i 
whereas collections made in the London area usually are oot. In 
addition , J . Dearness, and preswnably his wife, had been hctre in 
southern Ontario in 5epte'nber 1926 as is evident f ran his 
publications (Dearness 1972a ,b) and other miscellaneous collections. 

Copr ir.us psyci'Jr'O , 1•' id.us was next collecte:J by W. F. IIanna (1939) 
wtx> reported it as C. w•ticicoZa . He had earlier cit e:l it as 
C. phaeospo!•us (Bisby et al. 1938) . Hanna ' s material oo wheat arrl on 
the nettle collected in July 1937 , are not available for study . 'f\..o 
collections labelled. CovPinus b;roassicae (a narre HarUla oonsidere:l 
syronyrrous with C. urti~icola ) l'T'a::1e on herbaceous stems collected 
l::e..lri.rrl the r::oni.n.ion Rlst Research Laboratory, h'innipeg, in Aug . 1937 
by an anonyrrous collector are C. psychrorJOl~bia'us . Also, Hanna ' s 
(1939) description , l ine drawings ard pOOtographs of the collections 
on wl'Eat indicate that he had C. psycin•omor bidus arxi not C. urticicola 
or any other species. Thus H.anr>.a was the first to describe the 
speci es in culture an:i recognize that it might be of in'portan:::e to 
agriculture although he oould oot deroJ"'.strate any pathogenicity . 

Copr inus psychi'o:norbidu.s was finally l i.Tlked to snow rrold damage 
when d.i..ka.r}'Otic- rronok.aryutic mat i.ngs were made beb.een sterile 
isolates of the causal agent and single sp:>re isolates f ran 
basidiocarps of the Coprinuo fran Alberta (Traquair 1980 , 1981) . The 
presence of one pathog"enic species in se::tion He1•bicolae raises the 
possibilities that other species are pathogens. opY'inus kubickae~ 
was found to be assc:ciated with superficial fairy ri.ngs on turf in 
Saskatchewan and is possibly the causal agent (Redhead and Snith 1981). 
Alternatively, the turf damage Il'ay have been caused by 
C. psyahramo1'bidus~ or C. kubickaa in canbination with 
C. psycJworr.or-bidus as the last spec:ies has also been isolated f ran the 
affected turf (see SJ"'CUrens examined). 

Co?rimJ:s psyclu•omorbidu.s a~s to be closely allied to the 
European c. phaeooporua Karsten. Its 5!X>res are smaller , fall within 
a narrawer range , and the shape i s m:>re constant probably as a result 
of the srall size . CopY'inu.s psychJ•omoY'bid:As and C. phaeosporou.s 
probably represent a vicarious species pair derived fran a ccmron 
ancestral ci...rc\.u:rp:Jlar p::rp.Uation. The main difference is SJX>re size 
and that being highly variable for the former although not to the 
extent of overla~ing. In the sane \\.'aY that c. psychroomoY'bidu.s is a 
large-spored equivalent of . phaeospol'Us , C. maysoidispOl'US is a 
large-spored equivalent of C. aJ"genteus . These l ast 0..0 ~ies 
otherwise l::eing nearly identical in habit, habitat and rrorph:>logy , 
also can be considered as a vicarious species pair. I n the cases of 
Cop:Pinus fr'iesii , c. u'f'ticit:!ola and c. kubickae which are all fourd on 
both continents, rrore stable gene pools nust be involved. 
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Fig. 35 . . maysoidisporus , basicli.ospores, OO.Si dia , veil elemmts 
fran pileus , J:llQ't 175231. Fig. 36. C. pcychrorr.ol'bidu.s basi d..ios[,:ores , 
rw:r.t 179229 . Scale .. lSum. 
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other closely allied species are C. hel'bioorus~ differin:J by 
angular spores, a'"ld c. cinchonensia (q.v . ) , differing by large 
spores. 

*Cop1'inus urticicola (Berk . & Br . ) Buller Figs . 17-19 , 26 , 
(1917 , 485) 27,56-62 ,69 . 

= Aga.1"icus u:t'ticicola Berkeley & Brcx:rre 
(1861: 376} u t 11ul"ticaflcola" (Art. 73.8, Stafleu et al. 1978). 

: Pea thyra U!'ticicola (Berk. & Br.) Saocardo (1887: 107) . 
.. Cot)l'inuo broassic::ze Peck (1890: 64) 
- coDrinus melo Favre (1948: 215) 
• coPrinus subu:rticicola Pilat & S\l'rCek (1967 : 140} 

PILE1JS 3-4 nrn high =expanded, paral:oloid-ocnical to nearly 
hl3nispherical , white, nearly opaque, minutely pulverulent, becx:rning 
plane with revolute tom edges, greyish sepia with age . IJ\MELIAE 
nearly free, c~, white, be<xming greyish sepia with ar:.:~e, 
deliquescing slightly. SI'IPE 6-ll nm long, 0.1-0.4 nm wide , 
subequal, f istulose, white, minutely floccose to nearly glabrous, 
arising f ran a basal disc with a sparse fringe o f tapering mycelial 
strands. 

PILEAA VEIL EI..El-IENI'S: loosely in~, with a p:::orly to 
mxlerately developed ccralloid branching pattern, little inflated, 
5- lOum diam., thin-walled, hyaline, sareti.nes with refractive 
hardened drop-like incrustations, sirrple-septate; loosely attached to 
t he trarna tissue ""-ich lacks a well developed pellis. PILIDS TJWoll\' 
~gly thin; hyphae radia ting, thin-walled, hyaline, 2- 5""' 
diam., little inflated, sint>le-septate . rAMELI..AR 'l'JWo\1\: e.xceecli.ngly 
thin, 2-3 hyphae thick; hyphae inter.oven ard often septate forming a 
rearly pseudcparenchynatoos tissue, 2- 5um diam. , hyaline , thin-.alled. 
PLWllOCYSI'IDIII' abundant, scattered , 65- 88 X l6-24l'111, fus>id to 
ventricose, tJrin-walled hyaline. OIEII.OCYSTIDIA: polynorpti.c, 
varying f ran shorter pleurocystidia- like elerents to s.ollen 
brachybasidil>l>-like elerents ard veil-like elerents birding the 
larrellae edges together. BASIDil\' cllirorphic 13- 22 X 6 . 5- 7 . 0""' , 
4-spored, subglot:ose to utrifo:rm, with a short to long na.rrc:M pedicel , 
sinple-septate. BASIDIC6PORES' 5.5-8 X 3 .9-5.lum, narrowly to 
broadly ellipsoidal to obscurely ovoid, SCI!Etirnes approaching 
subglobose in shorter spore s, slightly inequilaterally flattened on 
the adax.i.al surface , srrcoth , thin to very slightly thick~led, pale 
brown l.l.l'rler the microscope , sepia in mass, with a praninent transverse 
to tangential apical germ pore . STIPE' hyphae parallel , rrore 
inflated internally, 14- l5um diarn. , thin-walled , hyaline , srooth. 

HABITAT and Sl.JBSTRATES: on CaJ"e:r (Que .) or grass leaves in wet open 
fields. 

a:nLEX:l'IOOS E>G\MINED: CANADA : Q-~6bea : Cantley, JW'le 24 , 1979 , 
S .A.R . 3490 & J.H. Ginns (OI'CM 175421) , June 29, 1980 , S.A.R. 3518 & 
J.H. Ginns (lli\CM 177602) . CZEJ:HOSIO.n\KIA' Horni Sloveruce pr. 
Iarnice nad LuWci~ Eohemiae, J uly 14, 1962, M. SVrOOk. & J . KubiC'<a 
(P~ 4567917, type for C. suburticicola ). EN%.AND: Kew , July 24, 
1957 , D.A. Reid (DP£Xo1 66599, ex K) . ITALY' Athesis fl. (• J>dige 
River ) , Sept. 1900, G. Bresalola (NY). SNITZERLAID' JUra vaudo's 



Fig. 37. C. maysoidi sporus , pleurocystidia, D1£M 175231. 
Scale • lSum. 
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vall6e de Joux , pres du Sen tier, Riere la COte , Aug . 28 , 1939 , J. 
Favre (G, type of C. melo). U.S.A.: llew Yo!•k, Albany Co . , f.k:!nards , 
Aug. C.H. Peck (NYS , type for . bl'ass·iaoae ); Bronx, J'u.'1e 15 , 1911, 
h' .A. Hu.rrill (1\TY) . 

The type o f Aga t·icz~s :.. r tici cola , the basionym of Copt•1:m.s 
ur~iciaoZa , was unavailable for study because of its f ra9fented 
nature. Orton (Dennis, Orton & Hera 1960' 222; Orton 1960' 410) 
i llustrated and descril::ed the spor es fran the type as ell i psoidal, 
6- 8 X 4.5-S .Sl.ltn, with an api cal geDn pore. '!his is in rough agreanent 
with C=ke's (1886) illustration fran the type collection showing 
ellipsoidal to 005curely ovoid spores, 7 X 4um. The ccrrt.lination of 
sp:>res o f this type an:l a oure white pileus for a EXlrooean Co&T' inu£: 
in section He1•bicolae indiCates that the narre should ~ awliErl to 
the species as acceptEd here. 

The t}'!)eS of Copr>iYius br>assicae (Figs. 19 , 58), C. n eZo (Figs. 
20,57) arrl C. m~ £no(r t iciaola (Figs . 17 , 59) all have hyaline, 
thin-\o.'alled coralloi d veil elerrents and ellipsoid to obscurely ovoid 
brownish spores with a prcmi.nent apical germ pore. opr 1:r1us bros sicae 
i s clearly synmyrrous with C. w• t ici cola . Many of the sp::>res of 
C. 8t4bu.J• ticicola are larger than typical C. u'Pticicola but the ranges 
overlap too Im.lCh to allo..~ maintaini.ng them as separate taxa. '!he 
position of tbe germ pore is also too variable . Coproinus molo differs 
na..inly in the gross appearance of the pileus, having prani.nent 
rib-like folds suggesting a type of rrelon. The microscopic features 
are identical to t ypical C. u:rt ieicola . The type of C. molo "--uld 
seeTI to be a gt:OWth form of C. urot i cicoZa possibly e f fe:ted by the 
high altitude environrrent . 

Copri>'!UB urot1:cicota has been rep::>rted on Brassica oLe'l'aceae L. 
and Zea maye L. in the U.S.A. (Peck 1980 & ~t>.rril1 1912 , as 
C. b:-assicae ) and on UJ"•t ica di oica L., Ca:ro:c, Jtmcus , branches of 
Picea abiea Karst. and various grasses inclOOing Phak.J•i s a'l'•mdinccea 
L. aoo. Agr>opyron species in Ellrope (Pil.it & SVrCek 1967) . 

The re[X>rt of CopPinus Uf'tic icola f ran l1ani.toba by P.anna (1939) 
"-'aS based on rra.t erial o f C. psyciU"omoPbidu.s (q. v .). Pegler 1 s (1977) 
report fran east l\frica is based on C. paleot1'0picl4c (q .v .) and the 
Venezuelan collection reported by Dennis {1961) is C. neob-opicl4s 
(q.v.). 

EXTRALINITAL SPOCIES 

*Copr-inus argenteus Orton (1972: 139) Figs. 22 , 51. 

CX>!LECTICN EXI\MINID' El'QJ\ND' Surrey, Micklellam, Juniper Hill, 
June 22 , 1956, C. Kenball (K, type). 

'This is the EW:opean srall spored equivalent of 
C. maysoidispoPUs . It has blackish b.J.t transl ucent spores readily 
dissolving in concentrated B2SO~ . The spores are identical in shape 
to C. maysoidispOP14 8 , b.J.t are S'l\a.ller, 5 . 5-6. 5 X 5 .0-5 . 2 X 4.5-4.8um. 
The veil elerrents are moderately to p:orl y coralloid, essentially 
thin-walled and hyaline with patches of hyphae bearing a thin 
brownish incrustation. 
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Fi g. 38 . C. psychr omorobidus veil elE!l"Cnts, cheilocystidia (center}, 
pleurocystidia, OO.sidia, DJ\01 179229. Scale • 1 5lJJTI . 
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'l'he habitat is on grass in chal.k.land grasslands . 

*Copi'inu.s a~ ... s -crofries ii ~d & Pegl er, sp. nov. Fig. 55 . 

Di[[er't a Coprino ft>iesio spol"iS ovoideis 9. 6-1 1 . 8 X 7. 2- 8 X 
7-9um . 
Holot.ypus : in g?'cuninio, Iu.lio 11, 1958, Los Palos Grarrles (Caracas) 
Edo , Miranda, Venezuela , leg. R.\V'.G . Dennis 1495 (K). 

Copt•inus auatro}t'ieoii was reported fran Venezuela as C. friesii 
cy Cenn.is (1961 ' 1 20). Cenn.is evidently rated a differerce beo...en 
his collection and Eurqlean materials as he suspected it \ooOUl.d be 
segregated at the species level in t.irre. It differs fran C. f riesii 
by the nuch larger SfX>res. In other respects it reserrbles C. frieaii . 
This is an inp)rtant difference when cx:xtpared to the oonsistency 
stom beb.een European an:l North Anerican collections of C. fr ieaii . 

*Copr>inus bw •kii Smith in 9nith & Hesler (1946: 178) . 

The type o f this species was not stOOied. This species is 
essentially C. pl1aeosporus (q. v .) but with hyaline veil elerents 
l<.hlch have thinner walls t.c:Mards the ext.reres of the branc:hes than in 
c. ph.aeospor•us . The habitat is on fem petioles in Alal:::lama. 

*Coprinus ~inchonensis MJ.rrill (1918: 85) 

cou.=roo EXAMINED' Jl\M!\IC/1 ' Cincrona, 4500-5200 ft. level, 
Dec.25-.Jan. 8 , 1908-9, \;.A. & E.L. Murrill 579 (NY, type). 

Fig. 54. 

Very little is k:roNn al:x,:)ut this species wb::lse narre i s base::1 on a 
single basidiare. The fact that it grew on a log m>y inclicate that i t 
is a peripheral species to the section Her bico Zae J ~, our and 
Snith ' s (1948) type studies showed that the microscopic features are 
very similar to the fWlg'Us described here as C. poycY.romor bidu.s . 
~turrill 's species differs cy having larger spores , 9- ll X 5-6 X 
6-7. Sum and cy the lignic:olrus habitat. The veil elerents are 
slightly paler yellcw than rrost c . psycill'Omorbidu.s veil elarents . 

""Copl'inus herbiVOI'UB Singer (1973: 70) Figs. 15,49. 

CCJLLEI:TION EXAMINED: ARGENI'INA.: Jujuy , Lagunas de Yala, Feb. 9 , 
1965, R. Singer T3929 (Fl015235 , type) • 

Singer (l.c . ) gave a detailed description of this species. The 
angularity of the spores, the JTOSt characteristic feature of this 
species , varies fran proninent to obscure. Veil elere.nts with a 
praninent linear axis fran which bran:::hed elerrents arise also 
characterize C. herbivol"Us . 
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Figs. 39-47. BasidiosFQres. 39 , C. psychromorbidus DN:M 189345. 
40, C. psychromorbidu.s DP£!1 177600 . 41, C. psychromorbiduo ex 
Dearness Il1'>0-i , 42 , C. psyoJuoomorbidus DAC:M 175239. 
43, C. naysoidispcrus DACI-1 89696. 44, C. f't'iesii llACM ex Lundell & 

Nannfeldt. 45, c . rohombisporus Type at E. 46, C. froi esii OACM 
175188. 47 , C. oaiohiao Type at K. Scale • l Sum. 
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*Coprinus herinkii Pil.it & SVrCek (1967 : 137) Figs. 8,66. 

=.EX::TIOO EXII!<INID: CZIDKlSL0\/1\KIA: southern Bohania, Cernohiij nr . 
vodliany, Aug. 12, 1938, J. Herink (PRr< 499770, type) . 

Only one oollection of this species is ~ but it seens 
distinct enough to warrant recognition. The snail 5\ll:glol:ose sp:>res 
with apical wrinkles and patches, if foo.nd to be a <XlllSistent 
character , will readily distinguish i t fran all other taxa. 

*Coprinus ~1eotropicus Redhead & Pegler, sp . nov . Fig. 53. 

Differ t a CopPino urtiaiaolo sporie ellipooideic vel. ovoideia 
8- 9 . 5 X 6. 5- 7. Swn. 
HoZ.otypus : in Bambuseis~ Iu.Zio~ 4, 1958, El Avila , Dts. Federal , 
Venezuela , leg. R.N.G. Cennis 1136 {K). 

Coprinus neotropicua was reported fran Venezuela as C. brassicae 
by Dennis (1961: 118- 119). As with C. austrof>•iesii (q .v.) he 
suspected that the colle::tion \ooOUld be segregated fran the oorthern 
taxon. Coprinua neotropicua differs fran C. Ltl"ticicola by having 
l arger SfX:lres. It is, in other respects, very similar to the latter 
species. 

*Coprinuc pa1.eotropicua Red.l)ead & Pegler, ap . nov . Fig. 52 . 

Diffe"Pt a Copr>ino urticicola spo1'is ovoideis , 6 . 1- 8 X 4 . 5- 5 X 
5.8-6. 7UM, tunicic , cracois . 
Holotypus: in 'Ligna, Mm~tio 25, 1968, Nyanza Prov., KericOO reg ., 
KiglD1U fl. , Kenya, leg. D. Pegler 234 (K) • Paratypt<sc Pegler 368. 

Coprinus pal.eotropicus is well described arrl illustrated as 
C. urticico!a by Pegler (1977 ' 397- 399). It differs flXI!l 
C. urticicola by having rrore prani."lentiy ovoid, thicker-walled spores 
and by the wcody substrate . 

*Coprinus phaeospor~s Karsten (1881: 9) Figs. 9-1~ ,63-65 . 
: Cop:rinopsis phacosporuc (Karsten) Karsten 

(l88lb: 27) 
• Copr>ittus pseu.do.f:t'iesii Pilcit & SVrCek (1967: 140- 141) 
.. Coprinus xanth.otepie Orton {1972: 150) 

())lLECTI~S EXi\MINED: CZEOJ:>Sl..OVAK.I: central Bohemia, 
Praha-Divok.i, July 22 , 1941 , J.A. Herink 332/41 (PR-1 626346 , type of 
C. pseudo[riesii ). F:nmr.AND: southern Tavastia, Tamrela, Mustiala , 
Aug. 5, 1880, P .A. Karsten 1602 (H , lectoty}:e of C. phaeosporus) . 
SCOTLAND: llberdeenshire, Loch Skene, 1\ug, 19 , 1964, P .O. Orton (E, 
type o f C. xantho lepis ) . 

The data for the co11ecticn which was designated as lectotype 
and illustrated by Horak (1968) agrees ~ \olith that of the 
protologue (Karsten 1881) and a subsequent descri ption (Karsten 
188lc), i.e. Mustiala, in terra stercoratis, 5 Aug. 1880 . The type 



Figs. 48- 55. Basidiosp:>res . 48 , C. subtigrinez.tuo Type a t K. 
49 , C. herbiuor>us Type at F . 50 , C. tigrinollus Ty(:e at PC . 
51 , C. argcnteus Type at K. 52 , C. paZ.eoti'opieu.s Type at K. 
53, C. neoboopicus Type at K. 54, C. cin.choneneiD Type at N'f . 
55 , C. az.cstlYJfriesii 'lyPe. at K. Scale .. l Sum. 
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oonsists of a nl.mber of basi diares , sare cespitose on grassy debris. 
As noted by lbrak (1968) and PiLit & SvrCek (1967), the spores 
(Figs . 12,65) fran the extant basidiares are smaller , 5. 5- 7 X 5 . 5-Gvm, 
and shaped diffenmtly fran >mat Karsten had observed, i. e . 9- 15 X 
5-9)Jm. This discrepancy is best explained, as suggested by Pil.lt & 
sv:rC'ek (l.c.) , by assuming that Karsten had a mixed collection and 
what rv::M renains , represents only one of the S{:eeies represented in 
the original collection. Thus the species as lectotypifi ed is one 
characterized by having veil elerrents with a well developed 
antler- like branching pattern, thick, gol den to hyaline refractive 
\o.'al.ls , ard brownish thick..,..ralle::l S)?Ores which are broadly ovate in 
face view ard s l ightly ~essed , inequilateral and with a nearly 
lateral apiculus in profile . 

The narre Cop?•inus :x:antholcpio (Figs . 10,11 , 6'1) is basa:l on a 
coll ection with essentially i dentical features to C. phaeosporus as is 
C. pseu.dofriesii (Figs . 9,63). There i s a slight difference in the 
degree of pi<Jlleiltation of the spores in the three types but not enough 
to segregate them into different taxa , especiall y when one considers 
the variation observed in cx:rtqJatible strains of the allied 
c. psyci1romol"bidue. The report of c. phaeospoY".J.S fran M:mitoba 
(Bisby et al. 1938) is based on C. psycJu•omorobidus {q .v .). 

*Coprinus subtigr·inelli4S Oe.l·uti.s (1961 : 1 22.-123) Figs. 24 , 48. 

COILECTI <l'J EXAHINrD: VENEZUELA: caracas, Botanic Garden , JW'le 30, 
1958, R.H.G. Dennis ll24 (K , type). 

As i.rdicated ~ the! narre , C. aubtrigine!lus is allied to 
C. tigl"";neUus ~ lx>th t-.aving veil elarents which are brc:Mnish , 
esse.'ltially thin walled and corall oid . 

Coprinus subtigrinellu.s differs from C. tigrineUus in having 
smaller spores , 5. 7-7 X 4.5- 6um vs. 8-10 X 6.8- 7 .lum. Otherwise they 
are very similar although the former is k:nC1.om fran Sa..lth Arrerica and 
the latter fran Europe. 

*Coprinus tigrineZ.Zus lbudier (1885 : 283) Figs. 23 , SO . 

a:>J .. urr:roos EXAMINED: FRANCE: M:mt::JTcrency, July 1884 , E. Boudi.er 
(Lectotype marked "Ioones N. 409 " ) plus t\.o additional collections 
fran 1884 and 1890 (PC) . 

The veil elenents of C. tigr>in.eZ.Z.us are oot as roun:ied as 
illustrated by Bcudier (1905- 1910) but rrore like that illustrated for 
C. su.btigr>inellus ~ Dennis (1961). 'l'he walls are relatively thin 
and vary from nearly hyaline in sme se:prents to quite darkly 
rrelanized in others. They do not beo::lrre thickened an:l re f ractive or 
golden as in C. phaeospo:t"..ts or C. psyahromor-bidus and they are not 
roughened by incrustations to the extent that tl1e veil is in 
C. ar-genteus or C. maysoidisporus . 



Figs . 56- 67 . Basi diospores . 56 , C. ur·ticicola D.la.'t 66599. 
57, C. melo 'IyPe at G. 58, C. b1•assicae Type at NYS . 
59, C. auburtici:::ol.a Type at PRM. 60 , C. u.rticicola Ola'1 175421. 
61, c. w•ticicoZa NY ex Murrill . 62 , C. urticicola NY ex Bresa:lol a . 
63, C. pseudo.fPiesii. Type at PRM. 64, C. :ear.tholepis 'lyPe at E. 
65 , C. ph.aeospOl".J.S 'IyPe at H. 66 , C. hel"in.kii 'Iype at Pfl~ . 
67 , C. amphibius Type at J::ll!£t't. 68 , Veil elE!fTents of C. amphibius . 
Scale • 15um. 
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*Coprinus f-rie sii var. microospora J. Lange (1915 : 42) • 

l'b type oollection exists for this narre aJ"'d i nsufficient data was 
given in t.'l-te or igir.al description to determine its taxoncrnic posi tion. 

*Coprinu.o mic?"osperrmus J. Lange (1939: 112) , ran. invalid . 

This is a naren nudun, naren provisiorum and no ''oucher speci.rrens 
exist. It is probabl y the sarre as C. friesii var . microspora Wt no 
connection was state:J. 

*Coprinus pallidispor-us J. Lange (1939: 112) , nc:rn invalid. 

ntis is a nc::rren rrudum, ncrren provisi orun arrl no voocher speciJrens 
exist. 

*CopPi""" p!atyP"• Berkeley in COOke (1888: 234 ; 1886: pl. 6878 , 
(6758]) . 

The type of this species is deposited a t Kew. It was descrited 
fran a ool lection on palm leaves in oonservatori es in England and was 
oonsidered as an alien species . Microsa::::~pic detail s fran the type 
recoroed by or. D. N. Pegler at Kew (pers . ocmn. ) irdicate that the 
spores are 7 . 5- 9. 5 X 6- 7 . 51'11\ and the veil elerents are brarched in a 
ma.rmer similar to that for C. friesii. 'll1e elerrents have thick 
hyaline walls and are 1 .5-4 . 5um diam. hlditional observations made by 
one of us (S . A.R. ) on a larrellar fragn'ellt irdicate the presence of 
pleurocystidia , an ah.tndance of sinpl e - septa , 4- sp::>red basi dia l acking 
clanps, and brownish slightly thickened 'ruls on the spores. The 
shape of the spores is subgl obose to broadly ellipsoidal. 

This species keys out to C. friesii and i s probably a syn::>nyrn of 
tllat species l:ut the total lack of c lanp oonnecti ans , arxl the nore 
rounded spore shape without obvious ovoi d fonns as seen in all other 
oollections o f C. friesii raise a degree of doubt . Additional 
collections o f c . [riesii sh::Jwinq rrore of an intergradation "''i.th 
C. p!atypus should be studied before the latter narre is permmently 
pl aced in synonymy. 

*Coprinus phaeosporus var. soZ.itarius J . Lange (1939: 111) , 
nan. invalid . 

'I'his is a TIC1'I"en rnxium and no \lOt lCher sr;eci.rren exists. Pilat & 
Svrcek (1967) prop;:>sed the OCil"bi.nat ion Copl'i,lus soliooroius (Lange) 
Pil . & SVr . base:i on J...ange 's vari ety. ~bo.'ever , the canbination is 
based on an invalid narre and even though the latin description in 
Pilat & SVrcek ' s key couplet might suffice for validation , no type 
"'as designated as was required. The narre thus remtins invalid. 
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D 
Pig . 69 . C. ur ticicola , veil elEST'el"l.ts fran pileus , cheilocystidiun, 
pl eurocyst idia, basidiospores , basidia, DJI.a.1. 177602 . Scale - 151JlTl. 
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*CopJ~i>'~us picospor us l.o<:q..Lin (1955: 13), C. puaic l.o<:q..Lin (1955: 16) 
and c. """"'!l"••i l.o<:q..Lin (1955: 14). 

These three species no doubt belong in Coprir.wa section 
Herobicolae but insufficient details were published ard no types ....ere 
designated to allow ~isons . In addition , Reid (1958) has noted 
that the S}X)re sizes given in the text do not corresp:n'rl "''i.th the 
n-easurerents calculated fran data fran the illustrations . lie 
suggested that if the magnification stated for tbe illustrations of 
SIX>res were changed to lOOOX fran 2000X there w::W.d l:e consistent 
correlations. If this were done all three ....ould be taxa distinct fran 
others in section Het'bicol.ae . liowever, if ~ magnifications given 
for the illustrations of sp:>res is oorrect, i.e. 2000X then the 5p)res 
\<.Quld be 1/ 2 the size reported .in the text. Coprinus picospo1-u.s 
w::W.d have spores 4. 5- 6 X 3. 5-4 • 2um. Based on spore shape and the 
thick-walled pigrrented ooralloid veil elenents, C. picosporus \oO.lld 
be<xJre a synonym o f C. phaeospon~s . Coprim..(S roma(JYlesi \<all.d have 
spores 8- 9. 5 X 6. 5-8 . S~m ard preSI.lm.ing that the veil elenents ~ 
thick-walled (data rot given) , then C. Ponagr.esi \loOUld l::e syronyrrous 
with C. {rissii . Copl>inus pusio w:uld have spores 7-8 X 4 . 5-Sum. 
Presuning that I.o<:q..Lin's oollection had a poorly developed veil , 
C. pus io ~ld be syronyrrous with C. urti~iaola . 

Until the characters to be assoc:iated with Locquin's three narres 
can be dete..tmined , the use of the narres is problenatic . 
Lectotypifiable material may l:e present in Dr. Locquin ' s herbarium 
tot this was unavailable during its transfer to the Laboratoire de 
MicropalOOntologie , Paris (Locquin, pers . ccmn.) . 

CULTURAL S'IU>IES 

The following infotmation on cultures of C. maysoidisporu.a 
slDuld be OCilpared with that given for C. paychrorr.oJ•bidus (see 
Traquair 1980). The isolate (01\0>1 175231) was obtained by streaking 
a spore suspension, obtained fran a p:wiered driOO basidiane:, on 
potato dextrose agar. The procedures follow Nobles (1965) . 

Ma.crosoopic description: 

Growth TT"Oderate to rapid at 22°C, covering 9-an j:etriplates in 
2-3 ""'- (8 . 0 nny'da), with optimal teoperature 25"C; advarcing zone 
even to uneven , th:i.n , appressed; aerial mycelium white , appressed to 
felt-like and sc:rrewhat patchy and plurose after 3-4 ""'- (Fig. 33), 
occasionally producing yell<:M.sh to pale brol.mis.'> patches of densely 
matted hyphae after 4-5 wk; surface and sul:rrerged ~oelil.lll producing 
•hlte, globose to irregular hypha! knots, 1- 3 mm wide, which develop 
into brc::Mnish- bl ack, sm::oth sclerotia at 6 wk; reverse unchanged in 
color; c:dor not distinctive; oo cvi~ of fruiting on malt extract 
agar or potato dextrose agar. 

Tests for extracellular ox.idases with gallic acid were p:Jsitive 
with no subsequent mycelial growth and ~ posi tive , changing oolor 
within 2 mil1 with alooOOlic gum guaia.CI.ml. 

Tests for hydroge."l cyanide with picric acid solution and POA as 
growth mediun (Lebeau and Hawn 1963) were negative after 45 da. 



Hicroscopic description : 

Hyphae hyaline, thin-\\'alled , ncninflated and with clarrp 
connections unless otherwise no tOO; hyphae of the advancing zone 
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2 . 0-3 . Sum wide , occasional! y branched; hyphae on the agar surface 
2 . o-4 . 5(-5.0)um wide , frequently bran::hed ard loosely inte.r...oven after 
2 wk. , bea:m.ing rrore frequently branched and. inten.oven after 3- 4 wk.; 
sul:xrerged hyphae 2 . 5-4.0(-lO.O) ll!ll wide, f~tly branched , gnarled , 
contorted, with glol:ose, elliptical, or irregular swellings and having 
thin to slightly thickened hyaline to yellowish refractile walls. 
Hyphal knots and sclerotia CO!p>ctl y intenooven , internal hyphae 
(rredull a) of sclerotia pseu:lopare.'lcllym'l.tous , 4 . 0- 12.0um wide, hyalin<i , 
thin-walled., inflated, containing granular or oily contents; outer 
hyphae (rim) of scl e.rotia plectenchymatous, 4.0-8 .0 (-12 .0)um wide, 
yellowish to bro,...n-.... ralled , slightly thickened to thick-walled , 
cylWrical to irregularly inflated. 

Sexuality studies : 

Spores fran basidiocarps ·of oollection Dl'ICN 175231 genninated in 
4-12 h on )X>tato dextrose agar . Hyphae o f the rroookaryotic , primn:y 
rn::•ccl ium lacked clarrp connections b.Jt ot.he.r.-.'ise reseTibled the 
di.k.aryotic , secondary fl!tceli1.1ll. 

CopJ'>inus ma.ysoidispol 'UB like Cop!*inus psychromo"!'bidus , is 
heterothallic and is probably bipolar. nus pattern is Wicated by 
the crnplete COTpat.ibility of 12 single spore isolates with the 
di.k.aryotic isolate in di-fl'On pairings. SU::::h a result is consistent 
with EWings for other bipolar basicliacyoetes (Raper 1966). 
Tetrapol ar species usually have 50% ccrrpatibility in intraspecific, 
intraoollection di-non mat..in:Js . 

The di~n rratings l::et\..leen C. maysoi.dispor-us an::l 
C. psyci'U-oomorobidus did not result in the dikaryotization of the 
rorokaryotic Jt¥celia , thus ~rting the view that 0..0 spec:ies 
sOOuld be recognized. ~bnokaryotic myoeliun of eadl species was oot 
di.k.aryotize:l by the other Coprinus species b.lt was di.k.aryotizod by 
<ii.karyotic isolates of the sarre species. l-breover, oolonies of 
different species failEd to rrerge. 'It1e different colonies renained 
distinct arrl a confrontation or barrage zone of rrounied hyphae 
devcl~ at the interface be~ them. · 

Discussion on the cultural characteristics : 

Coproim~ s maysoidispor'"Us differs fran C. pcyahromorobidus in 
colony !!Orplx:>logy and optiJMJ. growth terlperature . The fonrer produces 
appressed nats whereas C. psyclu-omorobi.dus pxxxhx:es \IQ:Illy or cottony 
mats . Unlike the latter Copr i nus , the fonrer has a higher tenperature 
optinun (i.e. 25°C) and grows ve.ry s lowly if at all , at tetperatures 
bel""'"' l0°C. F\u:therrrore , C. maysoidispm-ua Cbes rot produce HCN in 
culture as does C. psyci-J"'mor bidus (Traquair 1980) . 

The hyphae of the t..o species are similar. Alth:Jugh 
allocyst-like and antler-like branches characteristic of the hyt:<1ae 
of C. payohror.10r>bidus ~rot observed in C. mausoidisporou s , it \<tO\lld 
be extreirely difficult to distinguish cultures ot the t..o species on 
the basis of hYPhal anatcmt. 
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\ftther or not c . may3oidiapo:ru3 is pathogenic is oot kna.om at 
present. 

Nc thank the follo.ring curators a.rrl ffo/COlogists for their 
invaluable assistance by the loan o f type ard other TMterials: Drs. 
J. I !aires (NYS) , B. Spooner , D. Pegler and D. Reid (K), C. FDgerson 
(NY), D. Handerson and R. WaUing (E), H. Hamaj a (H) , ~1. SvrCek 
(PR>I), 0 . ~lonthoux (G) , s. Jovet and J. Mouchacca (FC), and P. Perce 
de Leon (F) • \'lie also wish to tha..'"lk Dr. J. Gin.'lS for collecting fresh 
rraterials and CCfl11'enting on the manuscript arYl Dr. M. Lccquin for 
(X)rrespon:lence concerning his oollections. J . Drew Smith kindly 
revie-.'ed the rranuscript, as did R. \~tling , and provided the 
saskatchewan collections of C. psyci-r.l~omoJ•L.idus . Dr . D. Pegler 
provided invaluable assistance at Kew. Hrs . H. 1-'ered.ith t_yp:?.d the 
final manuscript . 
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WI'E AOOED WHEN IN PRESS 

A few additional collections f ran Edinburgh (E) were examined 
which are of interest . Cor>Pinua herbi orus is now ·known f ran 
Austral i a : Sydney, Apri l 6, 1974, R. Watling Herb. No. 10892, on 
grass. '1'\..o paratypes o f C. ril bispoMI.s \ollere examined . 'llle earliest, 
Orton No . 962 , July 18 , 1956, oonsists of what appears to be a mixed 
oollection o f C. ,"riasii with sli ghtl y abnormal 5p:~res {sare slightly 
rhari::oid ) and • ph'7eOR[JON8 . The 5eC:XX1d collection, Orton No. 4134 , 
Aug . 10, 1971 , is c . f'!'icsii . 
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SCLEROTINIA BRESADOLAE RICK , A TAXONOMIC SYNONYM 

OF CIBORINIA CANDOLLEANA (LEV.) WHETZEL 

LINDA M. KOHN 

Depa r tment of Botany, Clemson Univers ity 
Clemson, SC 29631 

Since type or authentic materia l of Scle roti ni a bresado
lae Rick ( lnoper culate Discomycetes) was unavailabl e 
di:iring the author's previous stud ies of t h e genu s Scle
rotin ia , no conc lu sive dispos ition of the species COUTd 
be made and th e e pithe t was listed in "A monograph ic 
r ev ision of t he genus Scle ro tin ia" ( Kohn, 1979), as " im
perfec tl y known." Recently the holotype became avail
able for study and disposition of the species as a taxo
nom ic synonym of Cibor inia candollea na ( Lev . ) Wh e tze l 
c an now be made. 

Rick ( 1900 ) des~; ri bed the s pec ie s from a collec tion 
made in Sp r ing, 1899, on ro t t t ng bu d s of Que rcus , 
many of which were tnfected by a gall- form ing wasp , 
Dryoteras termina lis. He distinguished the new spec ies 
from Sc lerotinta c a ndolleana LCv ., wh ich occ urs on 
l eaves of Quercus, primarily on the basis of what h e 
felt was a unique substrate, b ud s tran s for:ned int o 
galls . In addit ion , he ci ted the longer stipes and the 
ha ir s borne on apothecia and stipes as dis tinct ive. 

Th is species clearl y fits within the accepted circumsc rip
tion of Ciborin i a Wh etzel. Thoug h hypertroph ied due to 
i nsec t infection , th e hos t i s foliar . The ectal excipulum 
of the apothecium is composed of large- celled textura 
g lobulosa . The loa f-shaped sclero ti a incorporate host 
xylem vessels dist i nguishable by t heir sp irally th ick
ened wall s; the medullary cells are dors iventrally dif
fere ntiated with the upper zon e composed of textu ra g lo
bu losa with ge la tinous walls, and the lower zone com
posed of textura oblita. No conidial ana morph has bee n 
observ ed for this species . 

This species a l so fi ts within modern circ um scnpt ions o f 
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Ciborinia candolleana. Stipe length is within the range 
for that species as described by Batra ( 1960 ) and, ac
cording to Rick' s comments on S. bresadolae, i s no 
dou bt due to a thick laye r of litter covering the sclero
tia of this particular population. Batra mentions "rhi
zoidal tuf ts present" on the stipe, and stout, rhizoidal 
h yp hae are present at the base of the apothecium, of
ten connecting directly to the scle roti um, in Rick's ma
terial. No other "Behaarung" that could account for 
Ricks description "stipite villose , versus discum 
fere lanuginoso" is now evident, except for tufts of 
fine hyphae, originating either from germinating spores 
or from infec tion of apothecia by another fungus, seen 
in some o1der apothec i a examined. 

Because particular weight has been placed on hos t spe
cificity in delimitation of species in Ci borinia, the oc
currence of S. bresadolae on Quercus 1s tmportant. If 
cons idered asmeristematic leaf tissue, buds and galls 
are probably not s ignificantly different from the leaves 
of Quercus , although Rick's specimen appears to repre
sen~are occurrence of C. candolleana on i nsect 
galls. 

SPEC IM EN EXAMINED: Rick, Majo 1889, "in gemmis Quer
cus transformatis infectione Dryoteratis terminalis. "~
Tai'id. [S , ex herb. Bresadola; slide in CUP 59836). 
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HALYSIO~IYCES, A 'IEIV DE~IAT I AC EOUS GENUS 

FRml AR f ZO. A ' S SONORAN DESF.RT 

EHORY G . SlmiONS 

Department of Botan y , University of Massachusetts 
Amherst, Massachusetts 01003 

Clumps and chains of dark- walled. nonsporulati.ng 
fungus cells a re ex tremel y common inhabitants of practical
ly a ny su rface tha t offers a bi t of nutr ien t . Subs trate 
examples inc lude disca rd ed cellulosic products, painted 
surfaces, a l most every scrap of plant debris overwintered 
in t emperate climates , and th e s urfaces of living l eaves 
and stems, espec i al ly in the tropics but also in temperate 
climates when aphid secretions and simi lar nutrients afford 
support. 

Identification o f such nonsporulating grow ths rarely 
i s possib l e . But th e simple expedient of holdi ng a sample 
in a damp chambe r for a day or so frequently induces sporu
l a t ion and thus enhances th e possibi lity of identifica t ion . 
Species of Cladosporium, Aureobasidium, and Alternaria com
monly develop from s uch rna t eria l s in tempe rate climates; 
other less easily cha r ac t eri zed genera also may be found. 

Discussed he r ewith is a species that , judging from its 
cha r acter s in culture , pr obably wil l be seen in na ture pri
marily (if at all) as chains and clump s o f dark, round ed, 
thick-walled ce lls. It grows r eadily as an isola t e on weak 
po t ato- car r ot aga r, hay decoction agar, and 20% V-8 juice 
aga r (her eaf t er as PCA , Hay, V- 8; see Stevens 1974). It 
produces conid i a abundan t ly and of a septate, catenula t e 
kind that is be lieved to be r ema r kable fo r this he t eroge
neous group of dematiaceous molds. Inspiration to discuss 
this species has derived la r gely from staff publ ications of 
the Centraalbureau voor Schimmelcultures (Hermanides-Nijhof 
1977; Hoo g and He rmanides-Nij hof 1977) and of the Unive r sity 
of Alberta Mold He r barium and Culture Col lec t ion (Sigler, 
Tsuneda and Ca rmichae l 1981), which t reat several super
ficia l ly similar genera. 
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HALYS IONYC ES Simmon s , gen . nov . Hyphomycetes 
[Gr .: halysion + mykes =chain-fungus ) 

Hyphae atrobruhneae , torulosae , ramosae . Coloni a atra 
u t radii discreti vel fi la radia t a ar cte adpressa forma ta; 
plerumque in substrata agaro s ubmersa , sed ad centrum al i 
quantum eleva ta, convol uta , cer ebr iformis ; aspectu ni tido 
sed nee uda ne e mucosa. Hypha e aeriae infr eque n tes . Coni
dia e x c ellulis hypharum hol oblastica , atra , transverse 
septata , singularia vel dis tal iter ca t ena ta. 

Typus : Halysiomyces saxatilis Simmon s , sp . nov. 

Desc ribe d from axenic cu i t u r e . Hyphae dematiaceous, 
t o rulose , br a nching . Colony bl ack , deve l oping a s di sc r e t e 
r adii (on PCA a nd Hay) or as c l osel y appr essed r adial ele
ments; mos t ly s ubme r ged i n agar s ubs tra t e , but r a ised, con
vo luted , cer eb r iform in cen t e r ; a ppearing sh iny on V- 8 but 
not we t or mucoid. Ae r ial hyphae r a r e . Conidia holoblas ti c 
from hypha l cells, dark , tra nsverse l y sep t a t e , di s t a lly 
ca tena t e. 

Halysiomyces saxatilis Simmons, s p . nov. 
[L .: saxa t i l is • found among r ocks ] 

Ex c ul turis in agaro PCA descripta . Colonia e ut hyphae 
a trobrunneae , torulosae , ramosae , submer sae , valde r adiatae 
forma tae. Centrum coloniae convol utum, ali quantum e l evatum , 
hyphis aeri i s paucis. Cellulae h ypharum laeves, usq ue ad 
6- 16um longae x 1 6 - 20~m latae ampliatae . Conidia ex cellu
lis h ypharum radialium e t ramulorum lateralium holoblas tica , 
al l antoideoclavata, minute aspera, brunnea, 1 - 3 transver se 
septa ta, circa 25 
acropeta. 

Origo t. ypi : 
Ar izona , u. s .A . , 
l ecto. 

x 4um , e t solitaria e t 2- 4- catenulata 

ex ae r e deserti Sonora prope Phoenix , 
m. Febr. 1980, a J. T. Sta l ey e t F. Palmer 

Ty pus: partes ex Simmons 33-1 29 desicca tae et i n BPI, 
DA0/1, II1I , NY conservanda e . 

The isola t e is descr ibed from c ultures grown concur
rently on PCA, Hay and V-8 ~uice agars . Radia l gr owth i s 
about lOmm in 7 da at 15- 22 C in diurnal light/da rk cycles . 

Fig. 1 . Ha l ysiomyces saxa til is . Thick- walled radial and 
branch hyphae with solita r y and ca t ena t e conid ia produc ed 
as s ubme r ged element s i n PCA. 



409 



4 10 

Radiating torulose hyphae produced in PCA a r e distinct 
and somewha t s i nuous; concentric r ings of gr owth correla t e 
with the light-dar k r egimen; the colony cente r is sligh t ly 
r aised above th e aga r su r face and is closely convoluted 
under pr essure of progressive sep t ation, enla r gement, and 
hard en ing of the toruloid elements . The mac r oscop i c ap 
pea r ance on Hay agar is similar to that on PCA except that 
the radial pattern of g rowt h is less striking than are t he 
medusoid r adii pr oduced in PCA. The radial elemen t s pro
du ced on V- 8 agar a r e appressed so closely tha t th e colony 
appears opaque ; the re i s a large r , more obviously convolut
ed cen tral a r ea of development than i s fo und on PCAi and 
th e aga r surface ha s a dull s heen which, on inspec t ion a t 
low magnifica tion, proves to be l igh t reflected f r om a net
work of jetblack , c l ose l y septate torulose hyphae r esem
bling millipede integument s or doliifor m beads in chains of 
indete r mina t e l ength. Colonies are dry , not mucoid or wet. 

Linea r hypha! gr owth is of brown tubula r elements that 
grad ually become sep t ate and t orulose- s"'•ollen at mor e or 
less regular intervals ; mos t r esultant cells are 10-20~m 
broad and shorter than wide ; a longitudinal sep tum is laid 
down in r e latively f ew hy pha! cells. La t era l branches of 
one to many swo l len brown cells a r e nume r ous throughout th e 
l ength of the radial hyphae , but t hey do no t obscure the 
predominan t ly r adial appear ance of most colonies. Othe r wise 
undiffe r entiated cells of r adial hyphae and of la t eral 
branches may produ ce conidia, sometimes only one or t wo pe r 
conidiogenous cell bu t at o the r t imes c luste r s of 6-10. 

Pr ima r y conidia a re sessile, pale, minu t ely r ough, and 
s lightly enlar ged t owa rd the apex; they darken , pr oduce a 
median transverse septum , and become i nequilater al, us ually 
with an ab rup t bend nea r the dista l e nd; a t the 1- sep tum 
s t age they commonly are 25 x 4um, becoming only sl i gh tly, 
if at all , la r ger when second a nd third tra nsve r se septa 
a r e fo rmed. Conidia may deve l op a s ubapical or truly later
al extension 2 -3~m wid e x 1-3 ~m long which f unc t ions as t he 
site of p r oduc t ion of a singl e holoblastic conidium. Cha ins 
of 2-4 or more conidia a r e prod uced i n thi s manner; they a r e 
easi l y visible as th ey a r e held i n position s ubmer ged in the 
agar s ub s trate. Conidium on togeny appears to be ho l ob l as t ic 
i n all cases . Conidium r e lease appears to be by wall frac 
ture, a smal l r emnant of conidiogenous ce ll wall sometimes 
being vis ible alongside t he bottom con t our of a dislodged 
conidium. 

Production of distinctive conidia s ubmer ged in aga r 
subst ra tes, as wi th this fungus, i s a s triking phenomenon; 
but, in my experience , it is not unique to t his fungus, i n 
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that some strains of Stemphylium and Curvularia have been 
observed to sporulate abundantly and with t yp ical conidium 
morphology unde r s uch c onditions . 

Information f rom isola t or J . T. Staley is tha t t his 
fungus (typified from an air isolate ) also has been found 
in culture plates prepared from swabbings of a ma t e rial 
referred to as "rock varnish, " which is found on rock s ur
face s in the cac tu s - creosote bush region of the Sono ran 
desert near Phoenix, Arizona , U. S.A. 

- 0 0 0 -

~farga ret E. Ba rr Bi ge l ow and I had several fruitful 
discussions on th e sys t ematic pl acement of this i solate. 
J. W. Carmichael , a fte r reviewing a draf t of the manuscr i pt, 
has commented on uniq ue aspects of the s pecies . 

- 0 -
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OSORIOMYCES, A NEW GENUS OF THE LABOULBENIALES 
FROM TAIWAN 

KATSUYUKI TERADA 

BotaniaaZ Institute , FaauUy of Science , 
Hi rooshima Uni veY'si ty , Hi r>oshirrn 730, Japan 

SUIIMARY 

A new specie s of the Laboulbeniales paras itic on 
Osor ·ius [ o21mos ae Bernhauer (Coleoptera, S taphylinidae) is 
described as Osoroiomyces rhizophol'us . Osoriomyces is a 
new genus having an affinity with SceZophoromyces ; it is 
characterized by a thallus consisting of a p rimar y axis of 
s upe r posed cells that t erminates in a c l uster o f appendages; 
th is axis bea r s sessile pe r i thecia , as well as s econda r y 
axes on which s ho rt an theridia l appendages and pe rithecia 
are borne laterally. Rhizoidlike appendages grow downward 
from a c luste r of sma ll cells j ust above the basal ce ll of 
the thallus . The outer walls of the perithecia consist of 
four vertical r ows of four cells eac h . Although spe rmatia 
coul d not be de tecte d, structures having the appearance of 
simp l e anthe ridia were observed . 

Du r i ng my investi gation of the Laboulbenia l es of Taiwa n 1 

a fungus was found tha t bore · a r esemblance t o Sceloph01~o
mycea osorianus Thaxter, which had been col l ected on 
Osorius in Argentina (Thaxter, 191 2, 1931) . However , th e 
perithecia of the Taiwanese thalli had very short stalk 
cells, givi ng th e appearance of being sessile, a nd t he 
thalli bore secondary axes. Consequently, the fo llowing 
new gen us is being descri bed . Both fungus and host speci
mens are deposited in the Herbarium of Hirosh ima Univers ity , 
Hiroshima , J apan (H IRO) . 

OsoPiomyces Te rada, gen . nov . 

Thallus ex ax e primario e t axibus secundari is constans. 
Axis p rimarius ad apicem appendicem terminalem e t secus 
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l atera app e ndi ces l atera l es e t p rope has in rhizoidea ge rens . 
A.xes se cundarii secus l atera app e ndi ces late r a l es gerentes . 
Cellulae r eceptaculi prae t e r. cellulas prope basin uni se ri
ales . Pe r ithec ia sess ilia i n axe primario e t axibus sec-
undariis latc rali t e r prodien t ia . Pa r ie t es e x t e["io re s 
perithec ii ex se ri e bu s 4- cellula r ibus qua ttuo r cons ta n t es . 
An th e r id i a simp l ic i a in appe ndi c ibus l ate rall bus prodi entia. 

Tha llus consis t i ng of p rimary and secondary axes . 
Prima r y a x is bearin g primary appe nd age at its ap ex , l a t eral 
appendages along its side s, and rl1 izoi dlike a pp enda ges nea r 
it s base . Seco nda r y axes bea r ing l a t e r al appe n dages . 
Cells of r ecep tacle (except fo r cells in the sup r abasal por
t ion o f t he p rimary axis) a rran ged in a unise riate row. 
Sessile pe rithecia prod uced late rally on both the primary 
and s econdary a xes . Oute r wa lls of pe rithe cia consisting 
o f fo ur ver ti ca l rows of four cells each . Simp l e ant he r
i dia produced on l a t e r a l a ppendages . 

Type s pec i es : Osoriomyaes rhizophorus Te rada , on 
Os orius f ormosae Be rnh aue r from Taiwan. 

Osoriomyaes rhizopho·t•us Te ca da, s p. nov . ( Fi gs . 1-18) 

Thallus hyalinus vel l evit e r l u t eolus , 320- 540 J.Ul1 

longus , in receptaculi 2- 5 pe rithecia ge r e ns . Axis pri
mar.ius e x 25- 35 cel l ul is s upe r. posi t is ob longis cons tans . 
Axes secundarii ex 8-13 cellulis s uperposi tis oblongi s con
stances . Appen dix t e rmi nalis ca . 50 ~ l onga , ple rumque 
r amosa, ge la t i~osa , s parse s ep tata , basi s e p t a denig rate 
cons tri c ta . Appendices l a t erales 26- 52 ~ longae, simp l i 
ces vel var i e ramosae , ge l atinosae , spa r se septa t ae , su r s um 
ex t ensae . Rhizoidea 180- 350 J.UTI l onga , simplicia, rigi d ula, 
cla re septata , deo r surn ex t ensa. Anthe ridia ca. 9 ~ l onga , 
evanescentia , ge l a tinosa , solita r i a ve l fasc icul ata . 
Pe r ithecia 60-79 x 24 - 36 J.UTI, ovata , ple rumque extrinsecus 
c urvata , apice trunca ta. 

Tha llus hyaline o r siightl y ye llowish , 320-540 l'ffi long 
(from foo t to cons tri c t ed , dark s e pt um at base of t e rminal 
a ppendage) , bearing 2- 5 perithecia on r ecep t ac l e. Primary 
axi s co nsis ting of 25 - 35 s upe rposed , oblong cells ; cells 
jus t above ce l l l unde r going seve ral l ongitudinal a nd trans 
ve r se divis i ons t o fo rm gro up o f cell s . Secondary axes 
shor ter a nd th i nner t ha n primary axis , on whi ch th ey are 
irregularly arranged , each secondary axi s consis ting of 8-
13 supe rp osed , oblong ce lls . Te r mi na l appendage ca . 50 ~ 
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Figs. 1-18. Osoriomyaes rhizophoPUs . 1 . Sporeling with 
second and third cells divided longitudin a l ly . 2 . Young 
thallus, s howing rec eptacle with two rhizoidlike appendages 
(ra), a lateral appendage (la) , and a terminal clus t er of 
appendages . Arrow indicates blackened septum. 3. Uppe r 
portion of primary axis, s howi ng a c l uste r of appendages ; 
onl y t e rminal one bears blackened sep t um a t its base. 
4. Uppe r portion of primary axis , showing a clus t er of ap
pendages; terminal one also bears blackened septum at its 
base . 5 . Upper portion o f primary axis, showin g appendages 
produced on both sides of each receptacle cell . Left a rrow 
indicate s a subdic hotomously branch ed appendage . Right 
arrows indicate antheridia with or without a one-ce lled 
stalk . 6 . Upper portion of seconda r y axis, showing the 
ini t iation of an appendage below and a triangular, s ubses
si l e cell above bearin g a one-celled antheridial branch with 
three apical antheridia. 7. Sho rt trichotomous appendage . 
Arrow indicates triangular basal cell. 8 . Secondary axis, 
shot<~ing a short , simple appendage. Arrow indicates pri-
mary a xis . 9- 11. Very ear l y stages of perithecial devel
opment. Explana tion is i n t ext. 1 2 . Youn g perithecium, 
showing t h e female organ , which consists of three cel l s -
a termi na l trichogyne ( tr ) , a median trichophoric cel l (e"), 
and a ca rpogenic cell (f) . 13 . Immature perithecium a t 
3-tier stage, showing a tri chophoric cell (e"), a s uperior 
suppor ting cell (ss), an ascogenous cell (ac) , a secondary 
i nferio r suppor t ing cell (is t ) , and an inferior suppor ting 
cell ( i s). 14. Fully ma t u r e perithecium on primary axis, 
with appressed s talk cell (VI) . Lines indi ca t e septa ln 
ve rt ica l row of outer wall cells . 15. Natu r e pe rithecium 
in which the f ourth tier has divided i n one r ow . Line in
dicates dividing point. 16. Slight ly immature perithecium 
on secondary axis; primary axis (arrow) bends to lef t . 
17. Tha llus with t wo well-developed peri thecia and two sec-
ondary axes (ar rows) . 18. Thal lus with two ma tur e peri the-
cia and one young perithec i um ; five rhizoidlike appendages 
ex t end from suprabasa l port ion of primary axis; ge latinous 
late ral appendages arise from upper portion of primary axis; 
secondary axis (arrow) has broken . (Figs . 1- 16 : scale B; 
Fi gs . 1 7-18 : sca l e A.) 
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long , usually branched, gelatinous, sparsely septate, con
s tric ted by b l ackish septum at its base. Lateral append
ages 26-52 ~ long , simple or variously branched, ge lati
nous, ex t ending upward , arising f rom triangular , subsessi l e 
cells f ormed at one o r both upper corne rs of receptacle 
cells , these appendages sometimes producing one or more 
antheridia terminally . Simple rhizoidlike appenda ges 180-
350 ~ long , somewhat rigid , ex t ending downward from more 
or l es s cubical cells in suprabasal cluster o f receptacle 
cells . Antheridia ca . 9 )Jl1l long, evanescent, gelatinous, 
solita r y or clustered, produced direc tly upon somewhat tri
angular basa l cell or borne on short , one- cell ed branch. 
Perithecia 60- 79 x 24-36 ~' ova t e , usually curved outward 
and truncate at its apex . 

Holotype : TAIWAN . Nantou Hsien, Chitou, at ca. 1300 m 
a lt., No . 783 , Hay 28 , 19 77 , K. Terada l eg . , on e lytra of 
Osorius f or.mosae Be rnhauer (Co l eopte ra, Staphylinidae). 

Pa rat ypes : TAIWAN. Nantou Hsien, Chitou, Nos . 782 , 784 , 
786- 790 , data as for the holotype; Nantou Hsien, Tsuifeng, 
Nos. 791 , 79 2 , July 25 , 1972 , K. Te r ada leg ., on various 
parts of body of Os ori us jOnmosae Be rnhauer. 

Oso~ius f oP.mosae occurs in mountainous regions of Tai-
wan , where it l ives in rotten wood. lt is often found 
with P2<>iochirus si Zvestr>ii Bernhaue r, host of Nortoicomyces 
Zeptochi ri Thaxter (Te rada, unpublis hed ). Eigh t fully 
ma ture specimens of Os oriomyaes and more tha n t en imma ture 
ones were collected from thirt~en specimens of Osol'i us 
f orm"osae . Collection of additional specimens would be 
necessary for a thorough s tudy of thallus deve lopment. 

Af t er spore ge rmination, a series of horizontal divi
sions takes pl ace that results in t he formation of a uni
se r iate thall6s having a da rken ed, constricted sep t um nea r 
its apex, which may break off early (Fig. 1) . Ve rtical 
divisions soon occur in th e lowe r cells of the t hall us , 
resulting in the forma tion of a bise r ia t e lower r ecep tacle 
(Fig . 1 ) . The number of cells i n the thallus inc r ease so 
that in th e th a llus shown in Fig. 2 , th e r e are eight super
posed cel l s separating the cons tricted, dark septum from 
the cluster of cel l s just above the basa l ce ll. Rhizo i d
like appendages (ra) ex t end outward j ust above t he base of 
tfl.e thallus, whereas ge l a tinous, e rec;t a ppendages (la) a ri se 
laterally a t a higher l eve l . The p r ima r y axis of the thal
lus terminates in a cluster of gelatinous appendages (Figs . 
2- 4) (it was not possib l e to determine the exact position 
o f the s pore septum, which separates the primary appendage 



4 17 

from the receptacle) . By maturity , five o r six simple , 
long , rhizoid l ike appendages are present that ex t end down
wa r d from the suprabasal group of cel l s i n the primary axis 
(F i gs . 1 7 , 18). Trian gu l a r, s ubsessi l e cells a r e formed 
on one or bo th upper corner s of the upper cells o f the r e -
ceptac l e . Each of thes e cells produces a s hort, gelati-

·~a us branch . Secondary axes tha t arise from th e upper 
part of the primary axis ( two are i ndicated in Fig . 17) may 
de teriorate late r (Fig . 18). The positions of t he pe r i the-
c ia a re variable; howeve r, the lowermost one us ually occurs 
on the sup rabasal portion of th e primary axis (Fi g . 18) . 

In the mate r ia l exami ned , one specimen bore gela tinous , 
unicellular, elonga t e s truc t ures directly on t riangu l ar , 
subsessile ce lls (Fig . 5) o r in c l us t e rs on a s t alk cell 
p roduced by a s ubsessile cell (Figs . 5 , 6) . Although sper-
matia co uld not be de t ected, these s tructures are regarded 
as simp l e antheridia because they a r e ve r y na r r ow apically. 
Consequent l y , Osoriamyaes belongs to the Laboulbeniaceae. 
The antheridia seem to cease their function i n a short time; 
possib l y , they a r e conve rted into s t erile appe ndages (Fig. 
5 , arrow at l eft; Figs . 7 , 8). 

During peri thecial on togeny in Osoriomyces rhizophorus, 
a singl e cell (a') that a ri ses l a t erally from the r ecep ta
cle (Fig. 9) soon divides obliquely into an upper (d) and 
a l ower cell ( c ) (F i g . 10) . The lower cel l (c) divides 
into a n upper cell (c') and a l ower cell (c") (Fig. 11) , 
which un de rgo further divisions and finally form the pe ri
thecial ¥.•alls . The upper cell (d) produces th e female sex
ual organ, which initially consists o f three superposed 
cells- a lowe r ca rpogenic cell (f) , a median trichophoric 
cell (e "), and a terminal trichogyne (tr) (Fig . 12). Onl y 
one- or two-celle d trichogynes were observed. By the t i me 
there are three tiers of out e r wall ce lls, an ascogenous 
cell (ac) and three s upporting cells (ss , 1st, is) are pres
en t below t he tri chophoric cell (e") withi n the pe r ithecium 
(Fig . 13) . This pattern of perithecial devel opme nt is the 
same as that des cribed in detail by Thax t e r (1896) fo r 
Stigmatomyces baeri (Knoch) Peyritsch and other t axa. 

By the time perithecial wall consists of fo ur tiers of 
cells , asci have been formed (Fig. 16). The second ti e r 
o f cells in t he fu l ly mature perithecia is 3- 4 times t a ller 
than the lowes t t ier (Fig . 14).. Somet imes th e apical out
er wa l l cell on the inner side of the perithecium (toward 
th e thallus a xis) divides (Fig. 15) . The sta l k cells dnd 
the basal cells a re s trongly appressed to the r ecep tac l e so 
that the perithecia are sessi le in appearance (Figs . 14, 
15). 
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The ge nus Osoroiomyces cannot be a llied with a ny genus 
of the Laboulbeniales excep t SaeZophoroomyces Thax t e r ( 1 91 2 ; 
in 1931, Thax t e r al t e r ed the s pe lli ng o f t his ge nus t o 
SkeZophof'Omyces , bu t the earlier s pe lling should be used). 
Osori omyces r esembles Sae'lophor>omyces in the following wa}'S: 
l) the p r imary a xis co ns i sts of a variable numb e r of s up e r
posed cells; 2) rh izoidlike a ppe ndages ari se at r ight a nd 
l eft f rom the sup rabasa l portion of the primary axis; 3) 
late ral a ppendages ex t e nd upward from one or both uppe r cor-
ners of receptac l e ce lls. On the o th e r hand , r emarkable 
d i ffe r e nces ex i s t betwee n the two ge nera : 1) the perithecia 
of Osoriomyaes are normall y sessi l e and late ral, whe r eas in 
SceZophoromzJces , they a re long- s talked a nd ne ver a ris e di
r ect l y f rom any cell of the primar y axis; 2) the p rimary 
axis of Osoraiomyces is highl y d ivi ded in the s upra basal po r
t ion, whe r eas in SceZophol'omyces , the supraba s al portion is 
l ess divided o r un divided; J) l a t era l ap pe ndages of Osorai o
myces a r e ge l a tinous and the protoplasts of their short , 
subsessi l e basal cells t aper almost to a poin t apically , 
whe r e a s i n SceZophoroomyces , the y a r e r igid like the rhizoid
like appe ndages and the protoplasts of thei r basa l cells 
are broad a t the apex . 
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THE GENUS CODINAEA . THREE NEW SPECIES FROM THE AMERICAS 

ADRIANNA D. HEWINGS 

Department of Plant Pathology, University of Illinois, 
Urbana, IL 61801 

J.L . CRANE 

Ill inois Natural History Survey and the Departments of 
Botany and Plant Pathology, University of Illinois , Urbana, 
IL 61801 

Three new species of Codinaea Mai re are 
illustrated from the u . s.A-:-3nd"-venezuela. 
from Hughes and Kendrick (3) to include 
described since 1968 is also included. 

described and 
A key modified 
those species 

Codinaea i l linoensis Hewings & Crane 
A and B. 

sp. nov. Fig. 1. 

Coloniae effuse, pallide brunneae, demum 
fusco-brunnescentes. Mycelium in substrata immersum, e 
hyphis crasse tunicatis, ramosis, septatis, subhyalinis vel 
pallide brunneis compositum. Setae nullae. Conidiophori 
macronemati, mononemati, simplices, recti vel paulum 
arcuati, septati , hyali ni vel pall ide brunnei, tunicis 
crassis, levibus induti, singillatim e hyphis vel cellulis 
nodulosis orti . Cellulae conidiogenae monophialidicae, 
i ntegratae, terminales , paulum lageniformes, apicem ver sus 
tenuiter, prope basim crasse tunicatae, 30- 37 x 5.6-6.7 u m. 
Collarula conspicua, infundibuliformia, expansa, marginem 
versus tenuiter tunicata, ad basim crasse tunicata, 
refringentia, 2. 3-3.3 x 3. 3-4.4 1• m. Phialoconidia hyalina, 
continua vel nonnumquam uniseptata, paulum arcuata , 
symmetrica, ad apicem attenuata in finem obtuse rotundatum 
setulam rudimentarium apiculatum exhibentem , ad basim 
attenuata, cicatr ice obtusa notata, 14.4-18.9 x 3 · 3- 4.4 
um. Typus: ILLS 42169 . 
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Colonies effuse, pale brown becoming dark brown. 
Mycelium immersed i n the substrate, composed of 
thipk-walled, branched, septate, subhyaline to pale brown 
hyphae. Setae absent. Conidiophores macronematous , 

Fig . 1. Codinaea illinoensis, A. Conidiophores; 
s:--Mat~re Conidia. 
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mononematous, simple, straight or slightly curved, septate, 
hyaline to light brown, thick-walled, smooth, a r ising 
singly from the hyphae or nodulose cells. Conidiogenous 
cells monophialidic , integrated , terminal , slightly 
lageniform, thin- walled at apex, thick-walled at base, 
30- 37 x 5 . 6-6 . 7 um. Collarettes conspicuous, funnel
shaped, flaring, distally thin-walled, thick- walled and 
refringent at base, 2.3-3 . 3 x 3 . 3- 4 . 4 um. Phialoconidia 
hyaline, unicellular or occasionally 1-septate, slightly 
curved, symmetrical , tapering to a bluntly rounded distal 
end bearing a rudimentary apiculate setula, basal end 
tapering with a blunt scar. 

Holotype: On decayed wood, cypress swamp, N.W. of 
Vienna, Johnson County, Illinois, 9 July 1969 , J,L. Crane 
98- 69, ILLS 42169. 

Codinae~ lunulospora Hewings & Crane sp. nov. Fig .2, A- F 

Coloniae effusae, pallide demum obscure brunneae. 
Mycelium in substrato immersum, e hyphis crasse tunicatis, 
ramosis, septatis, subhyalinis vel pallide brunneis 
compositum. Setae nullae . Conidiophori e basibus sculptis 
orti, macronemati, mononemati, simplices, recti, septati, 
obscure brunnei, crasse tunicati, leves, ad phialidis basim 
paulum attenuati. Cellulae conidiogenae phialidicae , 
integratae, terminales, lageniformes, ad apicem tenuiter 
tunicatae, hyalinae, crasse tunicatae, subhyalinae vel 
pallido brunneae ad basim . Collarula conspicua, 
i nfudibuli formis vel aliquantulum cylindrica, apicem versus 
tenuiter tunicata, sympodialiter semel vel his i ns taurata, 
3.6-4 . 5 x 1.8- 2.7 um, prope basim ad 1.4-1.8 um attenuata . 
Phialoconidia hyalina , continua, lunata vel sigmoidea, 
symmetrica, 8.8-12.0 x 0 . 8-1 . 0 um. Holotypus: Dumont- VE 
4619 (I'IY) . Isotypus: (VEN). 

Colonies effuse, light brown becoming dark brown. 
Mycelium i mmersed in the substrate , composed of 
thick- walled, branched, septate, subhyaline to light brown 
hyphae. Setae absent. Conidiophores arising from 
sculptured bases, macronematous, mononematous , simple, 
straight, septate, dark brown, thick- walled, smooth, 
tapered slightly at bas e of phialide. Conidiogenous cells 
phialidic, integrated, terminal, lageniform, thin- walled 
and hyaline at apex, thick- walled, subhyaline or light 
brown at base . Cellarettes conspicuous , funnel - shaped to 
somewhat cylindrical, distally thin- walled , developing 
sympodially with 1- 2 successive proliferations, 3.6-4.5 x 
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Fig. 2. Codinaea lunulos po ra, A- E. Conidiopho r es ; 
F . Mature Conidia . 



1.8-2.7 um narrowing to 1.4- 1. 8 um at base . 
hyaline, unicellular, crescent-shaped 
symmetrical, 8.8-12.0 x 0 .8-1 . 0 ~ m. 

423 

Phialoconidia 
or sigmoid, 

Holotype: On unidentified 
between Manacal and Los Pocitos, 
Venezuela, 10 July 1972 . K. P. 
VE-4619 (NY), Isotype: (VEN). 

herbaceous stem . Tra i l 
N.W . of Irapa, Edo Sucre, 

Dumont ~ ~' Dumont 

Godina~ matsushlmae Hewings & Crane sp . nov. Fi g. 3, A-D 

Coloniae effusae, pallide brunneae, demum obscure 
brunneae. Mycelium in substrata immersum, e hyph i s crasse 
tunica tis, ramosis, s epta tis, subhyalinis vel pallide 
brunneis compositum. Setae slngillatim vel gregatim ortae, 
rectae, crasse tunicatae, leves, ad vicies septatae, ad 
basim obscure brunneae, ad apicem obtuse rotundatum pallide 
brunneae vel subhyalinae, usque 340 um l ongae, e basi 6. 7 
um lata ad apicem 4.4 um lata attenuatae. Conidiophori e 
cel l ularum nodo setarum socio orti, macronemati, 
mononemati, simplices, recti vel paulum arcuati, septati, 
hyalini vel pall ide brunnei, crasse tunicate, leves. 
Cell ulae conidiogenae phialidicae, integratae, terminates, 
hyalinae, paulum lageniformes, ad apicem tenuiter, ad basim 
crasse tunicatae, 14-27 x 3. 0- 6.0 um. Collarula conspicua, 
evanescens, ad marginem tenuiter, ad basim abrupte crasse 
tunicata, synpodi al i s, semel, bi s, vel ter instaurata, 
2.0-3.0 x 2.0- 4 . 0 um. Phialoconidia setulis ornata, 
hyalina, ter ver raro semel vel bis septata, paulum 
arcuata, symmetrica, ad apicem obtuse rotundatum et basim 
cicatrice notatum attenuata , 20-27 x 3.3-5. 4 um. Setulae 
alia ad apicem, alia juxtam cicatricem basalem affixae, 
5.5-7 . 8 um longa. Typus: ILLS 42170 . 

Colonies effuse, light brown becoming dark brown. 
Mycelium immersed in the substrate, composed of 
thick-walled, branched, septate, subhyaline to light brown 
hyphae. Setae arising singly or in groups, erect, 
thick-walled, smooth, up to 20- septate , dark brown at base, 
pale brown to subhyaline at bluntly rounded apex , up to 340 
um long, tapering from 6.7 um wide at base to 4.4 um at 
apex. Conidiophores arising singly from a knob of cells 
associated with setae , macronematous, mononematous, simple, 
straight to slightly curved, septate, hyaline to light 
brown, thick-walled, smooth . Conidiogenous cells 
phialidic, integrated , terminal, hyaline , slightly 
lageniform thin-walled at apex, thick- walled at base, 14-27 
x 3. 0-6 . 0 um. Cellar ettes conspicuous becoming evanescent , 
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Fig. 3 . Codinaea matsushimae, A- C. Conidiophor es and 
setae; D. Nature Conidia . 
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distally thin-walled, abruptly thick- wall ed at base, 
sympodial with 1-3 prol i ferations, 2,0-3. 0 x 2.0-4.0 um. 
Phialoconidia with setulae, hyaline, 3-rarely 1 or 
2-septate, slightly curved, symmetrical, taperi ng to a 
bl untly rounded distal end and a proximal basal scar, 20- 27 
x 3. 3- 5.4 um. Setulae attached at distal end and to one 
side of basal scar, 5.5- 7 . 8 um long. 

Type : On exocarp of ~~. Benson's Bluff, S. E. of 
Gorevill, Johnson County, Illinois, 4 April 1969, J.L. 
Crane 12- 1-69, I J,LS 42170. Other Material Examined: On 
decayed wood, El vira Cypress Swamp (Deer Pond ) , Johnson 
County Illinois, 22 May 1969, J . L. Crane, 91-69, ILLS 
42171. 

Key to the Species of Cedi~ Maire• 

1. Conidiophores synnematous • ..•... •• £ · obesis~ (3) 
Conidiophores monenematous .... . ....... . , .. ... ... .. 2 

2. Phialoconidia with setulae .••....•.••. .... .... .. •. 3 
Phialoconidia without setulae • • • . . • • • . • • • . • • • • • • • 22 

3. Phialoconi dia with a setula at each end • . ••••.•••. 6 
Phialoconidia with 1 apical setula • . . . • . . • • • • . • • • . 4 

4. Setula definite, 13- 15 um long ..... c. unisetula (7 ) 
Setula apiculate .................... :-.... ... .. .. .. 5 

5. Phialoconidia 14-19 x 3.3- 4 . 4 um • C. illinoensis 
Phialoconidia 20- 30 x 4.0-5.5 um ,, -;- £· apiculata (6) 

6. Phialoconidia septate • ••• .••••••••.•• .. • •• ••••••• . 1 
Phialoconi dia non-septate •••..••••.••... •••• •• • •• 12 

1. Setulae < 3.0 um long •• ••.••.••.. c. brevisetula (3) 
Setulae > 3.0 um long ............. :-........... .... 8 

8. Phialoconidia 3-septate •. •• •• ••• . C. matsushimae 
Phialoconidia 1-septate .... . .•. .• • :-•• ~:-:-:-=-.. 9 

9. Setae present • . . • • . • • • • • • . . • • • • • • • • . • • • • • • • • • • • • • 10 
Setae absent • • .. . . . • . . • • • • • .. • • .. • . . .. • • • • • • .. • • • 11 

10. Setae simple or branched, sterile or fertile; 
conidia 14-17 x 1. 8- 2 .7 um ................... .. 

Chaetosphaeria dengleyae anam. Codinae~ (3) 
Setae simple, apex fertile; 

conid ia 13-20 x 2.5-3 . 5 u m £· novae-quineensis (5) 
11. Conidiophores 1-3-septate; conidiogenous cells 

usually terminal ...... .. ..... .. ... £. septata ( 11) 
Conidiophores up to 20 septate; conidiogenous 

cells usually intercalary .•.. • • . £·eucalypti ( 11) 

•Numbers in parentheses refer to literature cited . 
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12. Setae present ...•.•••••••••••••....... . ... .. ..••• 13 
Setae absent •.••••..•. . .••....... • •.. ... .. .. ...•. 19 

13 . Setae fertile ............ .. ........... .. .. . ...... 14 
Setae sterile •••• • •••••.. • •.•••... . ... .. .. .... .•• 17 

14. Phialides from node-like hyphae 
on setae .. ... ............ .. . £. gonytr~chodes ( 10) 

Phialides from base of setae • • • .. • • • . .. • .. . • • . . . . 15 
15. Setae < 250 um long .• . . ..• •. . . ... £• pakhalensis (9 ) 

Setae > 250 u m long .. . . . .. ....................... 16 
16. Setae slightly geniculate at apex .•• c. fertilis (3) 

Setae straight, cyclindrical to gradually ______ _ 
tapering at apex . ............ .. .. . c. assamica (3) 

11. Setulae of unequal length ... ... • ...• C. aristata ( 4) 
Setulae equal in length •• . •... • ••. . .• :- • . ~. 18 

18. Setulae 5-9 u m long . . ............. c. britannica ( 1) 
Setulae up to 1. 0 u m long .. .. ...... :-.. ......... .. 

Chaetosphaeria pulchriseta anam. Codi~~".a. (3) 
19. Setulae < 6 u m long . . . .. .. . .... ... ............... 20 

Setulae > 6 u m long . ............ .. ... . .. ......... 21 
20. Phialoconidia 11-17 IJ m long •••••••••••• £· parva (3) 

Phialoconidia 17-23 um long •••... .. . £· vulgaris (3) 
21 . Phialoconidia with acute apex, 

23-28 u m long ..... . .... ... . .. ... £· longis~t;i!. (3) 
Phialoconidia with bluntly pointed apex, 

14-19 um long . ..... . ......... . ... . . £· simplex (3) 
22. Phialoconidia septate • •• ..• •. .• . .. • •••.• ••••••••• 23 

Phialoconidia non- septate . . . . . • • • • • • • • • • • • • . . . . . . 26 
23. Phialoconidia 3- septate . •••••..•• ... £· apicalis (3) 

Phialoconidia 1- septate .. ...•. .... ••••••••• • .• • •• 24 
24 . Conidiophores branched 

and ornamented ...••..•••.••••• £• glauco-nigra (3) 
Conidiophores simple and smooth . . . • • • • • . • • • . • . • • • 25 

25 . Phialoconidia 10-16 x 2 . 5-3.5 um . .. •.• c. lunata (6) 
Phialoconidia 20- 24 x 2.0-2.8 um •• •..• c. setosa (3) 

26 . Conidiophores branched ••• .. .•• • .. .. •••• :-•. ::::::-. 27 
Conidiophores simple • . •. ... .. .• • . •• . •• , • . . . • . . . . . 28 

27. Phialoconidia 20- 26 um long . •• •.. .• . £• hughes11 ( 1) 
Phialoconidia 10-15 um long . •••••• •• •.••••..•.... 

t:h3etosphaeria callimorpha anam . Codinaea (3 ) 
28 . Phialoconidia strongly curved . • • . . . • . . . • • • • • • • • . . 29 

Phialoconidia straight or slighly curved ••. ... ... 30 
29. Phialoconidia sigmoid • • • • • • • • . . • • C. lunulospora 

Phialoconidia botuliform ......... c. botulispora (3) 
30. Phialoconidia cylindrical .• ... . f.· -cylindro~ci (7 ) 

Phialoconidia tapering towards base . • . . . • • • . . • • • • 31 
31. Phialoconidia abruptly tapered 

at base . •• ••...... ••.•••• ••••• •• • C. clavulata (2) 
Phialoconidia gradually tapered at base ••• • •.••• , 

Chaeto~~~".r:.!.~ talbot11 anam . Codinaea (3) 
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A NEW SPECIES OF DACRYOPINAX FROH BRAZIL 

B. Lowy 

Botany Department, Louisiana State University 
Baton Rouge, LA 70803 

Dacryopinax maxidorii Lowy, sp . nov. 

Fructificatio in humido aurantiolutea, elastico
gelatinosa, pileata, 4 .5 em alta ad 5 em lata; sicca 
cornea, ferrugineo-brunnea; caulis e l ongatus, firme 
radicatus, conspicuus, crassi- venatus; in sicco dense 
albido-tomentosus; apicis alte ramosus, deinde poly
cephalus, lobuli flabelliforme ad 450 ~m crassis cum mar
gine crenulata; hymenio glabrum, unilateral!, infer iori, 
pauci pilosa; probasidia cylindraceae, aseptata, 30.0- 36 .5 
X 4.5 vm, metabasidia f urcata, aseptata, bisterigmata; 
hyphae enodosae, 2.0-3.0 ~m diam; basidiosporae leviter 
curvu1o-cylindraceae vel subovoideae, uniseptatae, in cu
mulo aurantiaco-lutea, (7.0-) 8.0-10.0 (11.5) X 4.5-5.0 
~m , per promycelium aut conidia germinantes; conidia sub
spherica, 1.5-2.5 ~m diam. 

Fructification when f resh rubbery gelatinous, orange
yellow, stipitate, pileate, up to 4.5 em in height, 5 em 
broad (Fig. 1); drying horny, rusty brown; arising from a 
broad, elongated, firmly rooted, sterile stalk; thick 
veined, densely whitish- pilose when dry, with pilosity 
diminishing upward; deeply branched apically, frequently 
becoming polycephalic with broad, veined, flabelliform 
lobes ± 450 ~rn thick, often with crenate margins; 
hymenium unilateral, inferior, producing a dense palisade 
of basidia; abhymenium thinly covered with hyaline, cylin
drical t o slightly inflated, unbranched hairs , unicellular 
to sparsely septate, arising from a layer of irregularly 
inflated hyphae; probasidia cylindrical, unicellular, 
30.0-36 . 5 X 4 . 0-4.5 ~m; occasional cylindrical, slender, 
unbranched dikaryophyses 20-25 X 2. 5-3.0 ~m; me t abasidia 
furcate, bisterigmate; hyphae without clamp connections, 



2. 0- 3 . 0 urn diam; basidiospores s lightly curved- cylin
dr ica l to subovoid wi t h narrowed apices and pr ominent 
apiculus , with a single, thick, central sep tum , (7.0-) 
8 .0-10.0 (-11.5) X 4 . 5- 5.0 ~m . pr oducing s ubspherical 
conidia 1.5-2.5 urn diam , or germinanting by germ tube. 

Holotype, Brazil . Lowy 190 BR (TYPE) , km 405 Hanaus 
Porto Velho r oad, Amazonas, 16-IX-1980. 
l eg . B. Lowy, D. Coelho. On unidentified log . 

This species is named for t-taxine a nd Do r is Lowy , en thu
sias t ic collecto r s of tr emellaceous fungi. 

Figur e 1. Basidiocarps o f Dacryopinax maxidorii 
with scale s hown in millimeters. 
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I n gross morphology the new species somewhat re
sembles D. indacocheac Lowy (1959) , except for the la t 
t er's s t~bby s talk , thinner l obes, and brown ish to earth
co l or ed pigmentation . However, the l ong s talk, bright 
ca r ot inoid pigmentation , and flabe.llifo rm lobes of t he 
new species places it closer t o D. mar t inii Lowy (1971). 
The basidiospores of these three-species are pred ominantly 
l-sep ta te, bu t D. maxidori i shares with D. i ndacocheae 
somewha t curved- cylindrical s pores with ; single, thi ck 
septum whereas the spores of D. martinii are cha rac t e r-
istically thin septa t e . - ----
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The following revised key i ncludes the seven known 
s pecies of Dacryopinax occurring in tropical America. 

1. Basidiocarp s l ightly expanded apically; pi l eus 
simple or branched. 

2. Stipe tomentose ; basid iospores becoming 
1-septate . !!.:_ spathula r ia 

2. Stipe not tomentose; basidiospor es becoming 
3-septate. !!.:_ dennisii 

1 . Basidiocarp broadly expanded apicall y ; pi l eus gross-
ly lobed t o flabelliform or polycepha lic . 3 

3. Long stipitate; pi leus f labelli form . .4 
3. Short stipitate t o substipitate ; pileus not 

flabelliform. 

4 . Abhymeni um and stipe smooth; dried pileus thin, 
f ragile. D. martinii 

4. Abhymen i um and stipe pilose; dried pileus thi ck, 
robust . Q.:_ maxidorii 

5 . Hymenium coarsely papillate , yell ow when 
f r esh. Q. yungensis 

5. Hymenium smooth , not yellow when f r esh . 6 

6. Pileus spr eadi ng-orb iculate , undivided, drying 
dark brown to blackish . .Q.,_ elegans 

6. Pileus fo l iose, deeply lobed, drying light 
brown. Q;_ indacocheae 
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