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A BSTRACT 

Four species of Chlorocibol'ia ar e recogn ized i n this 
monograph; one is divided into t \<D geographically 
disjunct subspecies , both of "hich are associated 
"ith a phialoconidia l state, Dothiol'ina tulasnei . A 
new species, C. a r ge nt i n e nsis, and two neh' 
combinations, C. aeruginascens subsp. b r a s i Ii e n­
sis and C. 0 m n i vir e n s , are proposed. Six 
species and t "o variet ies previously assigned to the 
genus are reassigned to othe r genera . 

A ne" genus, Chi 0 r e nco e l i a, and the new combi ­
nations C. v e rsiformis a nd C. torta ar e pro­
posed for two species previous l y treated as memb ers 
of Chlorosplenium and Chlorociboria. 

Based on a thesis present ed to th e Gr aduate School of 
Cornell Universi ty in partial comp l etion of th e r equire­
ments for the degree of Doctor of Philosophy . 
Present address: GTBCO Diagnostics , 4505 Kell y St . , Baka­
lar Air Base, Columbus, Tndiana 47201 . 
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THE GENUS CHLOROCIBORIA SfiliVER emend. DIXON 

\~hen Seaver (1936) erec t ed th e genus ChZo1'ocibor>ia he 
did not specifically indicate a taxonomic position for the 
genu s . In 1951, Seaver p laced thi s genus in the family 
Helotiaceae, tribe Helotieae. Rehm (1893) placed th e spe ­
cies now in ChZoroaiboria in the Helotiaccae ("Helotieae") 
subtribe Ciboriinae ("Cibol'iea e"). Nannfeldt (1932) placed 
these species in his family Helotiaceae subfamily Ombl'ophi­
l oideae . \''hite (194 1) suggested that ChZo1'Ocibo1'ia might 
prove to be lon g to the Ciborio ideae of Nannfe ldt (1932), 
which Whetzel ( 194 5) raised to family rank as the Sclerotin­
iaceae . Denni s (1956) .placed the genus ChZo1'ociboria in the 
Helotiaceae subfamily Phialeoideae. I n 1968 Dennis, under 
the name o f ChZo1'ospZeni wn, treated this genus i n the Helo­
tiaceae tribe Helotieae (ut "Helotioideae"). Ramamurthi, 
Korf and Batra (1958) placed th e genus in the Sclerotini­
aceae and Korf (1958) wrote, "The discovery of at l east 
three Japanese species in which the ascospor es regularly 
germinate by s permatia (much as i n some species of Rut st1'oe­
miaJ l e nd s additional weight to my view that the genus is 
correctly a member of that (Sc i erotiniaceaej family . " Ber­
thet (1964b), however, pointed out, "Ch Zo1'ospZeniwn ae1'ugi ­
noswn, conune nous Ie sig-nalions des 1961, possooe un myceli­
um aux articles uninuclees; cette especc dait done etre 
placee, comme nous l 'avions fait alors, dans l es HELOTIACEAE, 
et r ien ne permet dlen faire une SCLEROTIN[ACEAE, comme }'ont 
fait Ramamurthi, Korf et Batra (1957), puis Korf (1958, 
1959b)." 

On the basis of my s tud y, I fi nd that thi s genus fits 
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very well in the Leotiaceae (= Helotiaceae) as most other 
authors have concluded. However, its gelatinous hyphae, its 
ability to stain wood, its production of microconidia from 
ascospores and its general morphological features recall 
several species of CZauss enomyces . [conclude that ChZol'o­
ciboI'ia should be considered a member of t he subfamily Leo­
tioideae, tribe Leotieae. It s hou ld also be pointed out 
that the granularl y roughened tomentum hyphae remind one of 
the granularly roughened hairs exhibited in t he Hyaloscy­
phaceae, bot h in members of the Trichoscyph elloideae and 
Hyaloscyphoideae, and the genus ChZo1'Ociboria may prove to 
be a connecting , link to this family as well. 

The pigmentation exhibited by member s of this genus 
has been studied in ChZol'ocibol'ia aeruginosa . Recently 
Blackburn et a l. (1962, 1965) have elucidated the structure 
of this pigmentation and have confirmed the conc lusions of 
Rommier (1868), Lieb erman (1874), Frenzel (1928), and Kogl 
et al. (1925, 1930a, 1930b) that Xylindein (a peri-hydroxy­
quinone compound) is respon s ibl e for the green colora tion of 
this fungus . Xylindein i s formed by th e hyphae of the fun­
gus, and even though not r ead ily so lubl e in loJa ter, it does 
l each from the hyphae staining the substrate which in time 
displays the aeruginous coloration typical of the fungu s . 
Berthet (1964b) wrote, "Ch Zol'ospZeniwn ae1'Uginos wn possede 
des hyphes dont l es inc lusions l ipid iques sont co lorees en 
bleu-vert intense," and in regard s to the hyphae of the 
"stromal! produced i n cuI t ure J !fCe pigment se treuve repandu 
dan s Ie milieu en amas irreguliers, probablement a la mort 
des hyphes qui Ie l'enferltk'1inent . " 

Berkeley (1860) ",rote that the "spa",n" of ChZol'osp Zeni­
urn aer>uginosum (most likely C. aer>uginasaens s ince C. aer>ugi­
no8urn docs not appear to occur in England) is used by crafts­
men in Tunbridge \~ell s. Evidently they allow the mycelia to 
deve lop in the wood and after the "ood ha s been stained, i t 
is manufactured i nto various objects, i . e . ~ boxes, toys, 
bowls, etc. According t o the Encyclopaedi a Brittanica (Anon., 
1964), "The industry known as Tunbridge Wells ware continued 
during 300 years, but the factory closed and the small ex­
isting supp l y comes from the spare \oJork of old hands." 
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GENERIC DIAGNOSIS 
OF TH E GENUS CHLOROCIBORIA SEAVER e mend . 

(HELTOIALES, LEOTIACEAE) 

CHLOROCIBORIA Seaver ex Ram., Korf & Bat., ~Iycologia 49: 
857. 1958, emend. Dixon 

= (ChZo~oaibo~ia Seaver, Mycologia 28: 390. 1936, not 
validly published, no Latin diagnosis nor reference 
to a previously and validl y pub l ished Latin diagno­
sis.] 

NAME: from Greek, "Chloris," th e green one, and CiooPia , 
genus of [noperculate Discomycetes; referr ing to the 
color of the apothecia and the taxonomic affinity to 
the genus Cibo~ia . 

HOWTYPE , HeZveZZa ael'uginosa Deder per Purton (= ChZo~oai­
boria ae~uginasae"s (Nyl. ) Kanouse ex Ram., Korf & 
Bat.], se l ected by Seaver (1936) and Ramamurthi, Kor f 
and Batra (1958) . 

PHIALOCONIDIAL STATE, Dothiorina von Hahnel . 

Apothecia: superfic ial, sOl itary to caespitose, central­
l y t o excentricall y stipitate J fleshy to coriaceous. 

Disc : 5ha l1 0\.,. cupulate to infundibu l iform, orangish­
yellow to aeruginous and concolorous wi th the r eceptacle. 

Receptacle : glabrous or fine l y t omentose, or I<ith dark 
aeruginous pustules . 

Stipe : glabrous to finely t omentose to heavi ly pustu­
l ate with dark aeruginous pustu l es. 

Asci: cylindric- clavate I<ith long tapering st alks, apex 
rounded to sub conic and inoperculat e J J +J arising from re­
peating croziers . 

A8cospo~es : fusifo r m to fusiform-ellipt i c, in some spe­
cies sub- al l antoid , unicel lular to occasionally I-sep t ate , 
hyaline or "ith green cont ent s. 

Parophyses: filiform, blunt at the apex, hya l ine , sep­
tate, branching near the base. 

Subhymenium: not always di stinctl y delimited, composed 
of tight l y compacted textura i ntricat a . 

MeduZZary ExcipuZum: of loose to tightl y compacted, 
hyal i ne to aeruginous, ge l atinized t extura intrica ta . 

EctaZ ExcipuZum: of gelatini zed, hyaline (in young spe­
cimens) t o heavily pigmented (in more mature specimens) tex­
tura intricata, or textura angularis to textura globulosa . 
Substrat e al ways stained aeruginous and usually s tained in a 



extended area. 
Habitat : on decayed and decorticated I<ood. 

NOMENCLATURAL STATUS OF THE SPECIFIC EP I THETS 
"A ERUG I NOSA " AND "AE RUGINASCENS " 
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Confusion exists in the l i t erature concerning the ap­
plication of the specific epithet s "aeruginascens" and 
"aeruginosa." It has become increasingly clear that (1) 
the names Peziza aepuginosa and P. aeruginascens are in 
desperate need of typi ficat ion, (2) that every attempt should 
be uti l i zed to follol< the spirit of the International Code 
of Botanica l Nomenclature ' s Recommendat ion 7b as a~opted at 
the Seatt l e Congress (St afleu a nd Voss, 1969) "hich stat es : 
"h11.enever the elements on wh ich th e name of a taxon is based 
are heterogeneous, the l ectotype shou ld be so selected as to 
preserve current usage unless that element is discordant 
with th e original description and (or ) figure ," and ( 3) that 
any means possibl e should be used t o avoid burd ening the 
literature \·Jith anoth er name for a taxon which al ready has a 
valid name. 

Let us examine the hist or y of t hese tl<O specific epi­
thet s . In 1770 Oeder in the FZoPa Daniaa [vol. 3 (Fasc . 9): 
7, Tab . 534, fig. 2] d escribed and illustrated und er the 
polynomia l "Elvela aeruginosa, minima pileo difformi viri ­
di ssimall a specimen coll ected by J. G. Konig i n Ice l and . 
T.'enty-five years later Persoon ( 1795) erected independently 
the species Peziza aeT'U{Jinosa. Later, Persoon (1801) in his 
Synopsis Methodiaa Fungorum page 663 again described Peziza 
aeruginosa and on page 617 of the same work cited HelvelZa ? 
aeruginosa based on the desc r ipt ion and il lus trat ion of Oed-
cr . 

Nyl ander (1869) erected Peziza aeT'U{Jinasaens for a spe­
cies similar t o P. aeruginosa PeTS . J but with smal l er spores 
(6-8 x 1. 5-2. 5 ~m). He ,;rot e : "P. ael"Uginosa Raven. Fung. 
Carol . V, 40, et auc tor omnium pro p.; Chlor osplenium aeru­
ginosUffl Tul . Sel. Fung. Carp. III, p. 187, t. 20, f. 15-19 , 
cum spermogonis ." Almost a ll later author s because of the 
similarity of the specific epithet s have assumed that Hel­
veZZa aeruginosa Oeder and Peziza ael"Uginosa Pers. wer e syn­
onymous . This is in fact not the case. Peziza ael"Uginosa 
of Persoon is a l a r ge - spored fungus known to Nylander (1869), 
Schumacher (1803), Albertini and Schl<einit z (1805), ScllI;ein­
i tz (1822) , etc. It is He lveZZa ael"Uginosa Oeder (never 
placed i n Peziza) whic h is the fungus named by Nyla nder 
(1869) as Peziza aeruginasaens . Mistaken l y, Per soon himse If 
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(1822) synonymi zed the two species . 
Which of the two i denti cal species epithets did Fries 

I sanction I \vohen he treated Pezi za aeY'Ufji nosQ' in the Sy stema 
Myao l ogiaum 2(1): 130 . 1822? Both appear in his synonymy. 
The index to vo l ume 2 is of no help in this instance, for 
no author is credited there. The ind ex to the whole work , 
in volume 3, c ites the author as "F!. Dan . " But Fries had 
cited two p l ates of the Flora Daniaa, one (534) being Oeder's 
species, the other (1260) being Persoon ' s . It i s only in the 
SyB tema Myaologiaum 2(1): 22 . 1822 that the answer is to be 
found, for here Fries unequivocally stat es : "H[e lvella]. ae­
ruginosa PeT's. syn . es t P. aeruginosae varietas ." Fries 
thus accepted Persoon' s name as the basis of the species , 
not Oeder's. Even though Fries (1822) synonymi zed the two 
species, he clear l y had Persoon I 5 fungus in mind when he 
drew up the description of Pez i za aeruginosa, because the 
excentri cally stipitate fungus illustrated by Holmskj~ld 
(1799) as P. aerugi noBa was different enough for Fries to 
r ecognize it as a variety, P. aeruginosa var. subgrisea . 
Holmskj~ld's illustration is undoubtedly the same f ungus 
called P. aeruginasaens by Nylander . 

The small- spored fungus (P. aeruginaBaenBJ which occurs 
in Europe and Scandinavia becape known by the misapplied 
name , P. aeruginosa . Since P. aeruginascens \ .... as the same 
fungus, i t has been t reat ed as a synonym of P. aeruginosa 
by various worker s . In North America , where both species 
occur sympatrically , workers such as Kanouse (1947) and 
Ramamurthi, Korf and Batra (1958) r ecognized Nylander ' s P. 
aeruginascens as well as P. aeruginosa in the concept of 
Per soon, but attributed, in error, the l att er specific epi­
thet to Oeder instead of t o Persoon. 

Neither of these species has been lectotypified . An 
attempt to l ocate an auth entic specimen from Oeder' s herbar­
ium and an authentic specimen from Persoon' s herbarium was 
mad e . I have examined th e only r emaining specimen labelled 
P. aerugi nosa in th e Per soon herbarium and find it to be P. 
aerugi nasaens Nyl . I therefore avoided t ypifying P. aerugi­
nasa by t his specimen. Attempts to locate an Oed er specimen 
of Helvella aeruginoBa were fruitl ess , and Dr. Skovsted of 
th e Botanical ~1useum and Herbarium, Copenhagen, informed me 
(pers. comm.), "There are scarcely any f ungi 1 eft of those 
used for the illustrations in Flor a Danica~ and I believe 
that Konig I s material from Ice l and has been lost." It is 
possible under th e Int ernational Code of Botanical Nomencla­
ture to typify the species by Flora Daniaa Tab. 534, but I 
felt that since thi s species is so poorly illustrat ed, having 
only a habit sketch, that this would not be suitable. 
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In hopes of conserving the current usage of these speci­
fic epithets, ! am neotypif)' ing Pezi za aeruginosa by a speci­
men f rom the Fries herbarium at Uppsala I<hich preserves 
Fries ' s concept of the species, preserves current usage~ and 
",'hich conforms with Persoon I 5 origina l concept of the spe­
cies . I am a l so lectotypif)'ing P. aerugi nascens by one of 
the syntype specimens from t he Nyl ander herbar i um nOl< on 
deposit at Hels inki. I hereby designate t his same Nylander 
collection as t he neot ype of He~ve~~a ae~uginosa Oeder per 
Purton . In so doing I am adopting a posit ion tha t I<ill 
conserve the usage of these specific epithet s by such authors 
as Kanouse (1947), Ramamurthi, Korf and Batr a (1958), Korf 
(19S8, 1959a, b) , Dennis (1960 , 1968, 1970 , 1972), Gamundl 
(1962), etc . 

KE Y TO THE SPECIES OF CHLOROCIBORIA 

1. Ectal excipulum giving ri se to t omentum hyphae .. .. ... 2 
1', Ectal exci pulum not giving rise to toment um hyphae, 

but inst ead at poi nts along the ectal excipulum form ­
ing conica l mounds of heavily pigmented a nd granulated 
t extura angu laris to t ext ur a globulosa "hich project 
al most perpendicul arly from the f l anks of the apo-
thecium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 4 
2 (1) . Ectal excipu lum giving r i s e to feN to numerous , 

coi l ed or somet ime s straight, smooth -h'a ll ed 
tomentum hyphae j often ~Yith several apothecia 
ari sing from each dark l y pigment ed, irregular­
ly shaped fundamen t or "s tromatic mas s , II e x­
centrically stipit ate t o infrequently central-
ly stipi t ate .................... ..... . . ...... 3 

2' (1) . Ectal excipu lum giving rise to fe ..... to numerous , 
straight or coiled , s trong ly gr anular! y rough­
ened tomentum hyphae, apothecia arising singl y 
fro m a scar c ely differentiated, darkly pi gmen­
t ed, irregu l arly shaped fundament or "stromat ic 
mass ;" centrally stipitat e to rare l y excentri­
cally stipitate, ascospores (8- ) 9-14 (-IS) x 
2- 4 vm ........................ 1. C. aeruginosa 

3 (2) . Ascospores 5- 7 (- 10) x 1.0-1. 5 (-2.4) vm; as c i 
(40-) 50-~5 (-75) x 3-4 (-5) vm ......... . ....... . 
.......... 2 . C. aeruginascens subsp . aeruginascens 

3' (2) . Ascospores 3.0-5 . 5 (- 6) x 1-1. 5 vm; asci (35 - ) 
41-49 x 3- 4 ~m .... . .. . . . ..... .......... . . .. . . .. . . 
. . ...... •. . 3. C. aerugi nascens subsp . brasi~iensis 

4 (1 ' ). Ascospores (7 -) 9 . 0-1 0.2 (-11) x 1. 7- 2 .0 ~m; 
several apothecia arising from each darkl y 
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pigment ed, irr egul arly s haped fun dament or 
"stromatic mass ;" central l y s tipitate ..... . . 
. . . . .. . . . . . . . . . . . . . . . . . . . . . 4 . C. argentinensis 

4' (1' ) . Ascospores (11-) 14-18 (-20) x 3-4 ~m; apo­
thecia ar ising singl y from a scarce l y differ­
entiated, dark l y pigmented, irr egularl y 
shaped fundament or "s tromatic mass ;" cen-
tra ll y substipitate to stipitat e ........ . . . . 
.. .. .. ..... .. .. ... ... . . ... ... . S . C. ormtivil'e"8 

THE PER FECT STATES OF CIILOROCIBORIA 

1. CflLOROGI SORIA AERUGINOSA (Pers . per Pers . : Fr. ) Seaver 
ex Ram., Korf & Bat. rut " (Oed. ex Gray) Seaver"), 
Hyco logia 49: 859 . 1958 . 
" [Peziza ae""ginosa Pers., [Neue ) Ann . Bot . (lis t eri ) 

[Stuck) 9 : 27 . 1795. ) 
_ Peziza aer>uginosa Pers . per Pel's . I Myc . Eur. 1 : 291 . 

1822 (pro parte typical : Fr . , Syst. ~lyco1. 2 (1) : 
130 .1822 (pro parte t ypica) . (I I) 

- Chtorosptenium aeruginosum (Per s . per Pe r s . : Fr. ) 
Auct., non C. ael>uginosum (Oeder per Purton) de 
Not. 1864. 

"[Chtoroei bor ia aeruginosa (Pers. per Pers . : Fr . ) 
Seaver rut "(Oed . ) Seaver" ], ~lycologia 28 : 391. 
1936 , pro parte typica (genus not val idly publish­
ed) .] 

= Pezi za aeruginea Berk., Hooker ' s J. Bot. Kew Gar d . ~I i sc . 
6: 210. 1854 . (I ! ) 
" Chwrosptenium aerug'ineum (BerL) Sacc, , Syl L Fung. 

8 : 318 , 1889 , 
= Chtol>ospteniwn disaoidewn ~lassee, Brit. Fungus -F1. 4: 

286 .1895 , (II ) 

(Figs. 19-20, 28) 

Apotheaia : superfi cial , solitar y to gregarious , never 
\dt h several apo t hecia ar ising fr om th e same fundament or 
"stromatic mass, " centra lly t o s light ly excentrical l y stipi­
tate. 

Disc : < 5 mm in diam. cupulat e t o rarel y convex-plane, 
color varying even i n t he same collection from orange-yellok' 
t o a l most concolorous "ith the receptacl e t o l ight pea-gr een 
(Gapucine Ye llo" to Sorrento Green t o Pale Gendre Green) 
"h en fresh, becoming s l ightly dar ker from that in th e f r esh 
s tat e to green i sh-b lack upon drying, edges of disc enrolling 
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to the point of often touchi ng . 
Receptacle : glabrous or finely tomentose, pustulate, 

aeruginous (Sorrento Green to Dark Viridian Green) when 
fresh, becoming bluish- aerugi nous upon drying , of t en verti­
cally ribbed or rugose, espec ia lly upon drying. 

Stipe : < 3 x 0.5-1.0 mm, concolorous with the recepta­
cle, pustulate (of t en more so than t he receptacle), on 
breaking showing an outer aeruginou s cortex with an orange­
yellow (Capucine YellOl<) medullary tissue . 

Hymenium : (55-) 75-90 (- 106) ~m high , hyaline to aeru­
ginous, oft en with portions of the hymeni um becoming more 
darkly pigmented . 

Asci: cy l i ndric-cl avat e, with a long taperi ng stalk, 
(57-) 68-80 (- 95) x (4.0- ) 5- 7 (-7 . 5) ~m (mean of collections 
79 x 7 ~m), strongly J +, 8- spored, wall at apex 1. 0-1. 5 ~m 
thick, 0.25- 0.5 ~m th ick along the sides of the ascus, ar i s ­
ing from repeating cr ozier s. 

Ascospores : irr egularly biser iate, un icellular to sub­
median I-septate, fusiform- ellipt ic, hyaline or with light 
green contents, promi nent ly biguttulat e and/or with sever al 
smaller guttules, (8-) 9-14 (-15 ) x 2-4 ~m (mean of collect­
ions 13 x 3 ~m ) , spor es often germinat i ng i n the ascus by 
unipolar or bipo lar germ tubes , " i th occasiona l globose or 
subglobose microconidia 1 . 0- 2. 5 ~m i n diam being produced at 
the ends of the germ tube and floating free in the mounting 
media. 

Paraphyses : filiform, blunt at the apex , hyaline , sep­
tate, br anchi ng near the base, (1.0- ) 1.5 (-2.0) ~m in diam, 
scarcel y ext ending beyond the asci . 

Subhymenium: (5- ) 10-25 (-45) ~m thick, of hyaline t o 
aeluginous textura i ntricata , hyphae 1-3 ~m i n diam. 

MedulZaYy Excipulum: of gelatinized, thin-"alled, loo se 
to tight l y compact ed t extura i ntr icata , hyaline to light 
green (an occasional specimen dark green) , hyphae sympodia lly 
branched, (2 - ) 3- 4 (- 5) ~m in diam. 

Ectal Excipulum : 15- 85 ~m thick, of green hyphae form­
ing a single l ayer of gelatinized hyaline and/or gr een , gran­
ul ated textura intricata, textura epidel~oidea or textura 
oblita, dark aeruginous in fully mature apothecia, ectal 
excipular hyphae giving r ise to st r aight or coi l ed, strongly 
granularl y roughened tomentum hyphae , i n old and in fully 
mature specimens the outer l ayer often becomi ng br own , espe­
cially i n the l ower portion of the stipe. 

Habitat : on decayed and decorticated wood; collected on 
wood of Abies, Acer, Akebia, Alnus, Hetula, Carpinus, Cory­
Zus, Fagus, FPaxinus, Liriodendron, Nothofagus , Picea, Pinus, 
Populus, Prunus, Salix, Tsuga, Quercus and unid ent ified "ood. 
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Range and Sea80n8 of Fructification : North, South and 
Central America , China, India, Japan, Philippines, Union of 
Soviet Socialist Republics; Spring, Sununer and Autumn. 

Ncune : from Latin, "aeruginosus, " deep- green, with a 
mixture of blue, referring to the color of the apothecia. 

Neotype LocaZity : unkno.~. 

/leotype Specimen : HeZotiwn Ge:ruginoswn, in lignis 
BetuZa, (locality unknown), Kalchbrenner, (no date), UPS­
Fr ies No. 287 (= CUP 51738). 

IZZustn2tion8 : Vahl., Fl. Dan ica Tab. 1260. 1797 (ut 
Peziza) ; Weberbauer, Pilze Norddeuts. I : Tab. I, fig. Sa, 
b, & c . 1873 (ut Peziza) !; Saccardo J Fungi Italici, Tab. 
1348. 1883 (ut lleZotiwn); Boudier, Ie . ~Iycol. Tab. 485. 1908 
(ut ChZorospZeniwn) !; ~ligula, Kryptog.-Flora i n Thome's Fl. 
Dellts. 3 (32) : PI. 166 , figs. 4-6. 1913 (ut ChZor08pZeniwn) !; 
Akai, Bot. & Zool. 2 : 835, fig . 2. 1934 (ut ChZorospZenium); 
Le Gal, Prodr . Flore Myco l. ~ladagascar 4: 363, fig. 161. 
1953 (ut ChZorociboria) ; Gamundi, Darwiniana 12: Pl. 5, figs . 
1-7 . 1962 (ut ChZor08p Zeniwn) !; Ramamurthi, Korf and Batra, 
~Iycologia 49: 856, fig. I. 1958 (ut ChZorociboria) ! ; Korf, 
Sci. Rep . Yokohama Natl. Univ. Sect. 2, BioI. Sci. 7: 25, 
figs. 7 & 10. 1959 (ut ChZorociboria et Tax. sp. 3)!. 

EX8iccati : Ellis, Nort h American Fungi No . 987 (lit 
ChZorospZeniwn) CUP-A, CUP - O 11212 (76-26); Fuckel, Fungi 
Rhenani No. 1158 (ut HeZotiwn) FH (= CUP 52690); Herbier 
Barbey-Boi ssier No. 1279 (ut ChZoP08pZeniwn ) BP1; Libert , 

FIGS . 10-23. Photographs of ChZorociboria spp. and of Do­
thio1'ina tuZa8nei . FIGS. 10-14. C. ae:ruginascens . 10. Re­
hydrated apothecia, CUP 51821, appro x . x 2.5. 11. Compl ete 
section of apothecia, BPI-Jacze"ski-s.n., 1895, appTox. x 7. 
12 . Freshly collected apoth ecia, CUP 51685, approx. x 1.5. 
13 . Severa I young apothecia being formed on a sing I e funda­
ment, in section, BPI -Jaczc\\'ski-s.n " 1895, approx. )( 15. 
14 . Rehydrated apothecia in side view, CUP 51685, approx. x 
1. 5 . FIGS . 15-18. Dothiorina tuZasnei . 15. Gross vie" of 
)'oung stromata, CUP 52701, )( 10. 16. Section of s tromata, 
CUP 51855, x 133. 17. Enlarged view of a pycnidium, CUP 
51855, x 770. 18. Side view of a stroma, CUP 52701, x 6 . 
FIGS . 19-20 . C. aeruginosa. 19. Comp l ete section of apo­
thecium, CUP-VZ 4472, approx. x 12 . 20 . Rehydrated apothe­
cia , CUP - D 1349 (76 -42 ) , approx . x 2 . 5 . FI G. 21. C. omni­
viY'ens , gross vieh' of rehydrated apothecia, R.P.K.-JA 2079, 
approx . x 3. FIGS. 22-23. C. argentinen8i8 . 22 . Dried 
apothecia, BA 20262, approx. x 4. 23 . Dried apothecia, BA 
21223 , approx. x 2 . 
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Pl. Crypt . Arduennae No . 328 (ut Peziaa) PAO-Saccardo (= CUP 
51746); Ravenel, Fungi Caro l iniana Exs. Fasc . V, No. 40 (ut 
Peaiza) FH, CUP-O 6334 (76-68), 3667 (76-49); Rehm, Ascomy­
ceten Exs . No. 409b (ut ChloroBplenium) CUP-O 4890 (76-57); 
Rick, Fungi Austro-Americani Exs . No. 6a (ut Chlorospleniwn 
aeruginascens) BP I ; Roumeguere, Fungi Se l. Exs . No . 5522 (ut 
Chlorosplenium ) CUP-A, CUP-O 11610 (76-25); Rowneguere, 
Fungi Gall ic i Exs . No. 1858 (ut Chlorospleniwn) CUP; Siem­
aszko, Fungi Bialowiezenses Exs. No. 19 (ut Chlorosplenium) 
BPI, P; \~eese, Ewnycetes Selecti Exs . No. 127 (ut Chloro­
spleniwn) BPI. 

Excluded Exsiccati : Berkeley, British Fungi Exs. No. 
281 issued as Peziza aeruginosa is Chlorociboria aeruginas­
cens; Karsten, Fungi Fennici No . 151 issued as Chlorosplen­
ium aeruginosum is Chlorociboria aeruginascens; Petrak, 
Flora Bohemica et ~mraviae Exs. No. 234 issued as ChZoro­
splenium aeruginosum is Claussenomyces atr(J!}irens; Phillips, 
Elvellacei Britannici No. 86 issued as Helotium aeruginosum 
is ChLorociboria aeruginascens; Rabenhorst, Fungi EUTopaei 
No . 1310 issued as Peziza aeruginosa is ChZorociboria aerugi­
nascens; Saccardo, ~lycotheca Ttalica No . 333 issued as 
Chlorospleniwn aeruginosunl is Chlorociboria aeruginascens; 
Smarods, Fungi Latvici Exs. No. 771 issued as Chlorospleniwn 
aeruginoBwlI is Chlorociboria aeruginaseens; Wil son & Seaver J 

Ascomycetes and LOI;er Fungi No. 78 issued as Chlorospleniwn 
aeruginosum is Chlorocworia aeruginascens . 

FIGS. 24 - 29 . Camera-lucida dral<ings of ChZorociboria spp. 
and of Dothiorina tuZasnei, x 1000. FIG. 24. C. aeruginas­
cens subsp. aeruginascens . Portion of ectal excipulum and 
tomentum hyphae, R. P.K. 3340; ascus, paraphysis, and six 
ascospores , CUP - O 1221 (76-10). FIG. 25 . C. aeruginascens 
subsp . brasiliensis . Ascus, paraphysis, and eight asco­
spores, BPI-Rick, Fungi Austro-Americani No . 6. FIG . 26. 
C. argentinensis . Six ascosl .. ores, paraphysis j ascus J and 
conical mass of hyphae protruding from the ectal excipulwn, 
BA 21223. FIG . 27 . D. tuZasnei . Young phialide, six micro­
conidia, and more mature phial ide producing spores, CUP 
52701. FIG. 28 . C. aeruginosa. Seven ascospores, two in 
process of germination, CUP -O 1349 (76-46); portion of ectal 
excipulum and tomentum hyphae, CUP -VZ 4522; two paraphyses, 
ascus, CUP - O 1349 (76- 46) . FIG. 29. C. omnivirens . Six as­
cospores, two in the process of germination, and scattered 
microconidia, ascus, paraphysis, and conical mass of hyphae 
protruding from the ectal excipulum, CUP-JA 52 . 
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Specimens E:xQJ1tined: U.S.A. - CALIFORNIA: BPI-Parks s.n ., 
April 7, 1925. IDAHO: BPI-WeiT 8067; CUP 51853. INDIANA: 
CUP-D 10953 (76-71) . mCHIGAN: CUP 51774, 51799 . mNNESOTA: 
CUP-D 10668 (76-78). NEW HAMPSHIRE: CUP 19 508 , 51846. NEW 
YORK: BPI-Tapke s .n., Spring 1917 ; CUP 51707, 51837, 51847, 
51849, 51852; CUP-A 12168, 14875; CUP-D 1349 (76-42), 2163 
(76-43) ; CUP -LG 137; R. P.K. 2522 . OHIO: CUP -D 2717 (76-44), 
4940 (76-58). OREGON: BPI-Kienhol z K55; OSC 6415, 29395 . 
PENNSYLVANIA: CUP 131, 45629; PH-Sch"einitz Syn. 899, 156 
(substrate unknown), Sch"einitz, (date unknown ) , Bethl ehem, 
ut Peziza ael'Uflinosa. WASHINGTON: BPI - Hlunphrey s . n., Oct. 
12, 1909, '9-15- 1910 on Alnus, 9-15-1910 on Tsuga heterophyl­
la?; BPI-Weir s . n . , Sept. 1915. lI'YO~lING: CUP-D 9863 (76- 75) . 

ARGENTINA: BA-20361, 20557 (= R.P.K . 2985), 20873, 
20875, 21001, 21127, 21785; BA-Singer 3371; R. P.K. 2955 . 

BRASIL : BPI-Rick s .n., 1923. 
CANADA - QUEBEC: BPI-McKeen s.n., Nov. 26, 1950; CUP 

52347. 
CHINA: BPI - Deng 5191, 7541, Shen 340, Shen s.n., Sept. 

22, 1933, Tsiang 260 . 
COSTA RICA: BPI-Quiros S.n., July 4, 1948. 
ENGLAND: Ho10type of Chloro8plenium discoidewn ~lassee , 

on green colored wood of Robinia SP'1 Ke\tJ Gardens, f>.lassee, 
9/1894, NY (= CUP 51727); Isotype: CUP-D 8050 (77-50). 

INDIA: Holotype of Peziza aeruginea Berk . , on dead 
wood, Khasia, Hooker and Thoms on, (no date), K-Berkeley 
(= R.P.K. 2939); I sotype NY-~Iassee, s .n . ; CUP - IN 463, 464. 

JAI-IAICA: BPI-Orcutt 5716, We lden 571, 928, 950; CUP-D 
8043 (76-73), 4980 (77-121) . 

JAPAN - HOKKAIDO: CUP-JA 263 1 . HONSHU: CUP-JA 1602 
(=TNS 201039), 1803, 3514 ; R.P.K.-JA 1682, 1686 . KYUSHU: 
CUP - J A 401 , 419, 1531. YAKU IS~~D: CUP-JA 2020, 2026, 2058. 

~IEXICO: CUP-~IE 159 . 
PAN~1A : BPI -~Iartin 2199, 2398, 2773. 
PHILIPPINES : CUP-SA 1538, 1586, 1624, 1629. 
UNION OF SOVIET SOCIALIST REPUBLICS - RUSSIA : TAA-Kull­

man and Raltvilr 61115, Raltvilr 42584, 43431. UKRANIA: 
BPI-V.P. et L. J . Savicz et A.J. Bjeljajeva s.n. , 15- VII-1 924 . 

VENEZUE LA: CUP 4472; NY-Dumont-VE 7 (= CUP-VZ 4516) , 
38 (= CUP- VZ 4529), 252 (=CUP - VZ 4528), 114 (= CUP-VZ 4525), 
145 (= CUP-VZ 4533), 247 (= CUP - VZ 4517), 454 (= CUP-VZ 
4521), 51 1 (= CUP-VZ 4532), 523 (= CUP-VZ 4534); 794 (= CUP­
VZ 4524), 795 (= CUP-VZ 4518); 798 (= CUP-VZ 4526), 1330 (= 
CUP-VZ 4515), 1356 (= CUP - VZ 4522), 14 27 (= CUP-VZ 4520), 
2348 (= CUP - VZ 4523; NY-Wurdack 31431, 31518 . 

LOCALITY UNKNOI~N: Neotype specimen of Peziza ael'Uflinosa 
Pers. per Pers . : Fr., UPS-Fries 287, in lignis Betula, (lo­
cality unknOlmJ, Ka l chbrenner, (no date) (= CUP 51738). 
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I/otes : This species is easi ly distinguished by the size 
of its ascospores and its granularly roughened tomentum hy­
phae. I have examined several specimens " hich on casual ob­
servation appear not to possess any such tomentum hyphae , 
but "hich have beyond question ascospores typica l of this 
species. Careful examination especiall y at the marg i n of 
the apothecia all,ays sho"s that tomentum hyphae are present; 
hence, if there is any question as to the presence of tomen­
tum h)~hae the observer is urged to examine the apothecial 
margin . This species appears to be some"hat more southern 
in i ts distribution (on the basis of numbers of specimens 
examined), but definitely overlaps the ranges of its closest 
relati ve, Ch ZOl'ociboria ael'uginascens . 

Gamund1 (1962 ) reports the pr esence of "pe l os himeni­
ales" fOT this speci es. I have examined the same spec im ens 
in which she indicated these hymenial hairs occur, but have 
been unable to l ocate any such structures either in squashed 
or sect ioned material . 

2. CHLOROCIBORIA AERUGINASCENS (Nyl. ) Kan . ex Ram ., Korf f, 
Bat., ~lyco logia 49: 858. 1958 , subsp. aeruginas­
c en s. 

=[Pe_iza viridissima, petiolata, soypho infundibuZifol'mi 
Hall., I-li s t . Sti,.p . Indig . He lvetiae Inch. 2 : 131. 
1768 .] 
"[Pe2iza viridis etipitata, viridis, ar>bol"ea IHgg., 

Primit. F1. Hol saticae p. 106. 1780.] 
=[EZvela aer>uginosa, minima piZeo di ffor>mi vil'idissima Oed., 

Flora Danica 3 (9): 7, Tab. 534 , fig. 2. 1770_] 
=[ReZveUa aeruginosa Oed. ex Nith., Arrangement Brit. 

Plants, ed. 3, p . 341 . 1796.] 
" ReZveZZa ael'uginosa Oedet· pel' Purton, ApI" ~lid1. F1. 

p . 258 . 1821. (ll) 
" ReZotium aer>uginosum (Oed. per Purton) Gray, Nat _ Ar­

rangement Brit. Pl ants p. 661. 1821. 
" ChZol'ospZenium ael'uginosum (Oed . per Purton) de Not., 

Comment. Soc. Critt. Ital. I: 376. 1864. 
=[Nel"UZius ael'uginoea Schum . , Enum. PI. Sael1. p. 371. 1803 .] 

( I ! ) 
= Peziza aer>uginosa Pel's. per Pers . : Fr. [var. ] b. subgl'isea 

Fr . , Syst. Mycol. 2(1): 130. 1822. 
"Pezi za aeruginasoens Nyl ., Not. Sallsk. Fauna Fl. Forh. 10: 

42.1869 . (!!) 
_ ChZol'ospZenium aepuginasoens (Nyl. ) Karst., Not. Sal­

I sk. Fauna F1. Forh. 11 : 233. 1870 (ut "aerugines­
cens, " Seaver, ~lycologia 28: 391. 1936, pro synon. 
et l apsus ca l ami). 
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_ HeZotiwn aeruginaacens (Nyl.) Schroet., Krypt . -Flo 
Schles . 32 (1 ) : 83 . 1893 . 

_ ChrysospZeniwn aer uginascens (Nyl. ) Karst. in Allesch­
er, Ber. Bot. Vereines Land s hllt IS : 82. 1898 (lap­
sus calami) . 

= [CIlZol'ociboria aer uginascens (Nyl.) Kanouse, ~'Iycologia 
39: 641. 1947 (generic name not validly published).] 

= [ChZoroci boria aerugi nosa "(Oed. ex Gray) Seaver" vaI. 
aeruginascens (Nyl.) Be ll emere, Bull. Soc . ~lyco1. 
France 83 : 585. 1968 (basionym not cited) . ] 

~ ChZorospleniwn i ndicwn Singh (ut errore " Dumont, Korf & 
Singh"), Trans. Brit. ~lycol. Soc. 63: 293 . 1974. (I) 

MISA PPLIED NAMES : 

Peziza aeruginosa Pers. per Pers . , Myc. Eur . I: 291. 1822 : 
Fr., Syst. Myc. 2(1 ) : 130. 1822 (pro parte non t ypical . 
=[Chlor ocibor ia aeruginosa (Pers. per Pers . : Fr . ) Sea­

ver (ut "(Oed.) Seaver" ), ~Iycologia 28: 391. 1936 
(pro paIte non t ypica ; genus not validly published). 

- ChZor ociboria aerugi nosa (Pers. per Pers. : Fr . ) Sea-
ver ex Ram., Korf & Bat. (ut "(Oed. ex Gray) Seaver' 
~lycologia 49: 859. 1958 (pro parte non typica). 

(Fi gs . 1 0-14, 24) 

Apotheaia : superficial, sol i tary to gregarious, excen­
trically to infrequently centrally stipitate, frequently 
"ith s everal apothecia arising from a darkly pigmented and 
irregularly shaped fundament or "stromatic mass" \-.'hich i n 
section has a medulla of hyaline to light-green t extura in­
tricata and a cortex of tight l y compacted and dar kly aerugi­
nous textura intricata, gymnocal'pic i n development. 

Disc:: < 7 null in diam, cupulate to spathulate \'Ihen young, 
becoming expanded- infundibuliform in fully mature specimens, 
color varying from light orange- ye ll o" to conco lorous "ith 
the receptacle t o "hitish- pale-green (Amber Yel low to Benzol 
Green to Pale Glaucous - Green) , on drying becomjng s l ightl y 
darker than that in the fresh state. 

Receptac le : gl abrous or finely tomentose , bluish-aer ugi· 
nous (Benzo l Green to Sorren t o Green), 100,er portion furrowel 
and rugose especially upon drying. 

Stipe : < 6 x 1. 0-1 .5 mm. concolorous \\'ith t he recepta­
cle. on breaking showing a cortex and medulla both conco l or­
OliS \.,Iith the receptacle. 

Hymeniwn: (45-) 60- 85 (-1 00) ~m high , hyaline to aeru­
ginous, often "ith portions of the hymenium being more darkl: 
pigmented. 
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Asai: cylindric-clavat e , "ith a l ong t aper i ng s t a lk , 
(40- ) 50- 65 (-75) x 3- 4 ( - 5) j.lffi (mean of coll ect i ons 54 x 4 
~m) , st rongly J+ , 8-spored, "all a t apex 1. 0- 1. 5 ~m th i ck, 
0. 25- 0.5 ~m thick along the sides of t he a s cus, arising f r om 
repeating croziers. 

Ascospol'es : irregular l y biseriate, un ice l l ul ar , f usi ­
form to elliptic- f usiform, hyaline or "it h light gr een con­
t ents " ith bipolar guttules, smooth- "all ed, 5- 7 (-10) x 1. 0-
1.5 (- 2. 4) ~m (mean of collections 6 x 1 .5 ~m). 

Paraphyses : filiform, blunt a t th e apex , hyal i ne, sep­
t at e, branching near th e base , (1. 0- ) 1.5 ( - 2 . 0) ~m in d iam , 
scar cel y extending beyond the asci. 

Subhymeniwn: (5- ) 10- 25 (-40) ~m t hick, of ge l atinized, 
hya line to aeruginous t extura i ntricata, hyphae 1- 2 (- 3) lJm 
i n diam . 

l/eduZZeaoy Exoipu Zwn : of ge l atini zed, thin-"all ed, loose 
t o t ightly compacted t extura intricata , \dth hyal i ne to 
l ight green cont ent s (an occasiona l specimen dar k green), 
hyphae sympodia lly branched , 1.5- 3 (-4 ) ~m i n diam. 

EotaZ Exoipu Zum : 30-75 ~m thick, o f hyalin e to aerugi ­
nous hyphae formin g a s ingl e l ayer o f gel a t i ni zed textura 
int ricat a to t extura epi dermoidea , dark aeruginous in ful l y 
mature apothecia , ectal hyphae givi ng ri se t o f e\'" t o numer­
ous, coil ed or somet i mes s trai ght, smooth-\.;oall ed t omentum 
hyphae , oft en '-l ith t omentum hyphae s o numerous that th ey ap­
pear t o form an outer l ayer of the ec t al excipulum, t omentum 
hyphae 1.0- 1.5 (- 2) ~m in di am . 

Cu ~turaZ Cheaoaoter's : Ver y 510" gr Ol,i ng on agar (POA), 
producing an aeruginous co tony from \.,.hich hyphae penetrate 
into t he agar and ramify through it . No coni d ia pr oduc ed . 
Agar appear i ng da r k aeru ginous due t o l eac hi ng of aeruginous 
pigment into media . Hyphae 1. 0- 2 . 5 ~m in d i am, f r equently 
branched, highl y guttula t e , thin- " a ll ed , "ith hya l i ne t o 
Jight gr een contents . T"o of my cul tures are on deposit 
with t he American Type Culture Coll ection a s ATCC 24 028 (= 
speci men CUP 51 683) and ATCC 24029 (= specimen CUP 51 676) . 

Habitat : on decort i cated a nd decayed wood; co ll ect ed on 
Abies, AZnus, Betu Za, Carpinus, Comus , Cr'ataegus , Fagus , 
PT'axinus J PasaniaJ Piaea, Pinus, Podoaarpus , Populus J Sa~ixJ 
SOr'bu8, TiZia, Ts uga, Ulmus, Quer'ous and un i denti fied " ood. 

Range and Seasons of Fl'uotifioation : \<or l d - " i de ; coll ec­
t i ons from North & South Americ a, Europe , Scandinavia , India, 
Japan, China, Phi lippines, Union of Soviet Socia li st Repub­
l ics ; Spri ng , Summer, and Autumn. 

Name : from Lat in, "aeruginosus, " deep- gr een, \oJit h a mix­
ture of blue, + "-ascens," Lat.in s uffi x , becomi ng ; perhaps 
r eferring to the fact the substrat e becomes a er uginous . 
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Lectotype Locality : Ostrobot tniae australis, Kuortane, 
northwest Fin l and . 

Lectotype Specimen: (substrate unknolm) , Ostrobottniae 
australiS , Kuortane, P. A. Kars t en , 28. VII. 1859 , det. I~. 
Nylander, Ii-Karsten S . n . (= CUP 52630). 

IZlustY'ations : Oeder, Fl. Danica, Tab. 534 , fig. 2. 1770 
(ut Elvela aeY'uginosa) ; Holmskj~ l d, Beata ruris otia fungo 
dan . 2 : PI. 12 . 1799 (ut Peziza aeY'uginosa); Grevi ll e, Scot. 
Crypt. Fl . 5 : PI . 241 . 1827 (ut Peziza aerouginosa) ; Tulasne 
& Tulasne, Sel. Fung . Carp . 3 : PI. 20, figs. 15- 19. 1865 (ut 
ChloY'osplenium aerouginosum)!; Lindau, Naturl . Pflanzen-fam. 
I 1*: 196, fig . 155 H- J. 1897 (ut ChloY'ospleniwn asrougino­
sum) ; ~ligu l a, Krypt og . -Flora in Thome ' s Fl. Deutschl. 3(32) : 
Pl. 169, figs . 5- 6. 1913 (u t ChloY'osplenium) ; Akai , Bot . & 
Zoo1. 2: 835, fig. 2. 1934 (ut ChZoY'ospZeniwn) ; Kobayasi in 
Asahina, Nippon inkwasyokubutu Dukan, PI. 141 , figs. 3- 5, 
1939 (ut ChZoroociboY'ia aeY'uginosa) ; Dennis, Mycol. Pap. 62, 
fig. 39 . 1956 (ut ChZoY'ociboY'ia aerouginosa); Dennis, Brit. 
Cup Fungi PI. 15, fig. F. 1960 ; Ramamurthi, Korf & Batra , 
~Iyco lo gi a 49: B56, fig . 2. 1958; Korf, Sci . Rep . Yokohama 
Nat!. Univ . Sect . 2, Bio I. Sci. 7 : 25 , figs. 8-9, 1958 (ut 
ChZoY'ociboY'ia et ? Tax . sp. 2) ! ; Bellemare, Bul l. Soc . Myco!. 
France 83: 584, fig . 68, A- Ii . 1967 (ut Chlorocibol'ia aerougi­
nosa) ! ; Dennis, Brit. Ascomycetes, PI. 18, fig . F. 1968 (ut 
ChZol'Osplenium) . 

Exsiccati : Berke l ey, Brit ish Fungi Exs. No . 281 (ut Pe-
3i2a aerouginosa) FH; Jaczewski, Komarov & Tranzschel , Fungi 
Rossiae Exs. No. 194 (ut Chlorosplenium) BPI, CUP - D 4534 
(76 - 16); Jaap, Fungi Sel ect; Exs. No. 457 (ut ChZoY'ospleniwnJ 
BPI; Karsten, Fungi Fenniae No. l S I (ut ChZoY'ospZeniwn aerou­
ginosum) H I; Ph i ll ips, El vc l lace i Brit annici No. 86 (ut Helo­
tium aeruginosum) FH, CUP-D 11088 (76- 24); Rabenhorst, Fungi 
Eur opaei No . 1310 (ut Peziza aerouginosa) FH, CUP; Rehm, Asco· 
myceten Exs . No. 408 (ut ChloY'osplenium) CUP-D 4885 (76- 18); 
Saccardo, ~Iycotheca Italica No . 333 (ut ChZoY'osplenium aeY'U­
ginosum) BPI; Smarods, Fungi Latvici Exs. No. 771 (ut ChloY'o­
splenium aerouginosum) CUP 33049; Nilson & Seaver , Ascomycete, 
and Lower Fu ngi No . 78 (ut ChZoY'osplem:wn aeY'uginoswn) CUP, 
CUP-D 10000 (76- 76) . 

Excluded Exsiccati : Rick, Fungi Aus tro-Americani No. 6 
issued as ChZoroapLenium aerouginascens 1S ChloY'ociboY'ia 
aeruginascens subsp . bpasiZiensis j Ibid., No. 63, issued as 
ChLorospZenium aeruginascens is ChLoY'ociboroia aerouginosa . 

Specunens Examined: U.S . A. - ALASKA: BPI - Baxter s.n., 
Aug . 24, 1936; NY-Cooke 42266 . CALIFORNIA: BPI-~1c~lurphy S. 

n. , Jan. 14, 1924 ; Parks 2687, 52 10, s.n., 31 . Aug . 1960 . 
CO LORADO : CUP - D 6668 (76- 70). GEORGIA : CUP 51773. I DAHO: 
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BPI-Slipp 1072; CUP 52636 ; OSC 25794 . IOWA: CUP- D 470 (76-
30) . fIAINE : CUP-D 898 1 (77- 1 23) . fIASSAC HUSETIS : CUP 51845; 
CUP-D 4536 (76-52) . mCHI GAN: C-Povah s .n., Aug . 20, 1930; 
CUP 51679, 51 689, 51691, 51693, 51695, 51698 , 51700, 51705, 
51765 , 51766, 51768 , 51775, 51776 , 51779 , 51780, 51791 , 
51800-825 . fU NN ESOTA: NY -Cooke 43493, 43623. NE I~ HA'lP­
SHIRE : HI-no collector, s .n., Sept . 93 . NEW JERSEY : CUP 
51836; CUP-D 4537 (76- 53). NEil' YORK: BPI-Seaman s. n. , 
Buffalo; CUP 11858 , 43235, 51674, 51676-78 , 51683-85, 51692, 
51 694, 51696, 51697, 51699, 51706 , 51767, 51828-29, 51830-35, 
51844, 51848, 51850; CUP- D 9549 (77- 125), 9554 (77-126); CUP­
LG 354; R. P.K. 782, 53 - 102. NORTH CARO LINA: BPI-Miller s . n . , 
Aug . 18, 1933; CUP 37276, 51 867 , 51770, 51851 . OHIO: CUP-D 
1231 (76- 4). OREGON: OSC 25793, 27978 , 30119. TENNESSEE : 
CUP 51676, 51686, 51688, 51690 . VERMONT: CUP - D 9008 (77 -
124) . WASHINGTON: BPI -flaas 1778, Smith 2576 ; OSC 25797 . 
IHSCONSIN: CUP 51682 , 51838, 51839, 51840- 43. 

BU LGARIA: TAA-Pa rmasco 19299. 
CANADA - BRITISH COLUflBIA: BPI - flounce 7306 ; OSC 25795; 

V-collect or unknown, s .n ., Occ. 6 , 1965 . ONTARIO: BPI-Cai n 
s.n., Sept. 6, 1933, Cain 41241, El l iotc 89367, Jackson 
1830, Senn 5340; C- El1ioct 89367; CUP 51921, 52708; R. P.K. 
3932 . QUEBEC: BPI-Emmons s . n., Aug . 24-26, 1938 . 

CHINA: BPI - Deng 501, Teng 3371. 
CUBA: FH-lI'righc, Fun gi Cubenses I~rightiani No . 625 [= 

CUP- D 3561 (76-47 ) ]. 
CZECHOS LOVAKIA: BPI - Pilac s .n . , VrT-1 934. 
DENfIARK: C- Dissing s .n., 10-8-J963, F. et 11'. s .n ., Oct. 

1908, Hansen s.n., 30.8.1965, Kongr. s .n. , 28.VIII.1969, 
Lind s.n., 12-9 -1904 , flilan s. n. , 13 . 8 . 1965, florcens en s.n . , 
19 Oct. 1884 , Ra unkj aer s. n., April 1912, Rostrup s. n. , 17/ 
79, 3/5 81 , 12/ 81, 6/9 81 , 21/ 10 95, 27- 10. 1895 , 4/ 03, 
Wieze s .n. , Sjael1ands; CP- Amose s . n., 26 .1J . 1961, Fussing¢ 
s . n., 3.10 .1952, Hind s. n. , 30/ J O 1911 , NB[uchwa l d] s .n., 
1955 , NB [uchwald] s.n., 18.9 .1961 , Hostrup s . n., 29 . 9.89, 
10. 1895, 20.5 . 91, Stenskov s. n. , 8 . 1905 . 

ENGLAND: BPI-Shear s. n., Sept . 18, 1930; CUP-O 146 (76-
28), 147 (76-29) . 

FI Nw\NO : Oscrobottniae aus trali s , Kuortane, (subs trate 
unknown), P. A. Kar sten, 28 . VII. 1859, det. I~ . Ny l ander ut 
Peaiaa aePUginasaens, Ii- Karsten Herb., s .n. (= CUP 52630), 
l ect otype specimen (designated h ere) of Chloroaibona oeY'Ugi­
nasaens subs~ aeruginasaens a nd neot ype specimen (a l so desig­
nated here) of Helvella aeY'Ugino8a Oeder per Purt on). 

GREENLAND: C- La nge s . n., 28/9 1946. 
INDIA: CUP-IN 468 (= Singh 3492), paratype s pecimen of 

ChlorospZenium indicum Singh. 
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JAPAN - HOKKAIDO: CUP-JA 446 , 2635, 2659 . HONSHU: CUP­
JA 1542, 1554 , 1555, 1594; R.P . K. -JA 1686. KYUSHU: CUP -JA 
331, 34 6, 357, 400. 

NETHERLANDS : C-Schumacher No . 1919, (locality, collect­
or and date unknO\;n), [orig . descr.: i n trunco subputri do 
(Char10ttenlund) Octob . ], ho1otype of MeY'UZius aeY'Uginosa . 

PIHLlPPINES : CUP-SA 1529 . 
SI;EDEN : BPI-Haglund 5 .11., 30/8 1901, Nannfe ldt s.n., 

10 .VIII-192 8; C-Haglund s .n . , 24/8 1910; CUP-D 28 (76 - 27Y, 
2516 (76 - 3) , 99 15 (76-22); UPS- Fries , lignum Sma1and: Femsjo, 
1856, ut Helotium aeY'Uginosum, det. J . A. Nannfe1dt c= CUP 
51735). 

UNION OF SOVIET SOCIALIST REPUBLICS - A~IENIA: TAA­
Raltvilr 43130 (= R.P.K . 3332). GEORGIA : TAA-Parmasto 16854, 
RaitvHr 44858. KA.'ICHATKA : TAA- Parmasto 12493 . KUR IL IS­
LANDS: TAA-Parmasto 12186 . RUSSIA: BPI-Jacze"ski s .n., 1895; 
TAA - ~Iaasik 19623 , Parmasto 7231, 8092 , 14381, 15359, 16005, 
16191 , Kullman & Ra l tvHr 61197, 61252, 61255, RaltvHr 
42258 , 42292, 42307 , 42550, 42521, 42601 , 42750, Remm 44362. 
UK~\NIA: BPI-V.I'. et L.J. Savicz e t Z. J. Bjeljajeva s .n., 
15- VII-1 924 ; H-Karst en s .n., ad Sa1ic . , Rossia, Kola, P. A. 
Karsten, 27.VII.186 1, det. I;. Nylander C=CUP 52631), syn type 
(lectoparatype, designated here) specimen of Pezi za aeY'Ugin­
ascens Ny l ander. 

VENEZUELA: NY- Dumont-VE 76 (= CUP- VZ 4527), 150 (= CUP­
VZ 4519), 157 C= CU P- VZ 4531), 406 (= CUP- VZ 4530), floTillo 
1520 , Wurdac k 34 156. 

LOCALITY UNKNOWN: L- Pers oon, L-910, 261 - 154, (loca l i t y, 
date and co ll ector unknO\;n) ut Pezi2a ael'uginosa C= CUP 
51759). 

Note s: This species is di s tinguish ed by i ts small sized 
fusoid spor e s 5-7 ( - 10) x 1.0-1.5 (- 2 . 4) ~m, and by its to­
me ntum hyphae \vhich ar e smooth and usua ll y coi l ed . I have 
examined severa l specimens \"hich on casual examina'tion seem 
t o lack tomentum hyphae . Careful examination shmvs that 
tomentum hyphae typica l of this spec i es are pr esent , but not 
as numerous as is the usual case. This species oft en pro ­
duces sevel'al apothecia from th e same fundament, a fea ture 
never found in Chlol'oaiboria aerugi nosa, with which it i s 
often confused. 

I have examined the specime n from Japan CCUP-JA 446) 
which Korf (1958: fig. 9) illustrated a nd whic h has asco­
spores 6-1 0 x 1. 5-2 ~m and a mean size of 8 x 1. 5 ~m. II'hil. 
these ascospores are c l ear l y "ithin the r ange exhibited by 
C. aerugi nascens, the mean size is some\vhat Jarger than the 
6 x 1.5 ~m exhibited by other co l lections I have observed. 
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This specimen is in a II other respects C. aeY'Ug1:nascensJ and 
until more information concerning the To l e of biologi cal and 
environmental factor s are at hand in regard to thjs speci es . 
I choose not to designate it a distinct taxon. 

Schweinitz's species Canthal'eUus viridis Schw. [= ChZo­
l'OspZe>!iwn viride (Schw.) ~Iorgan l could provide an o lder epi ­
thet f or C. aepuginascens if the type or an authentic speci­
men could be located (cfr . th e discussion i n Part I of t his 
paper, MYCOTAXON 1(2) : 103. 1974). 

3. CHLOROCIBORIA AERUGINASCENS (Ny!. ) Kan . ex Ram ., Korf & 
Bat . subsp. b r a s iIi ens i s (Berk. & Cooke) Dixon , 
canb. et stat. nov. 
= Chlor ospZenium bpasiZiense Ber k . & Cooke , J. Lin n. 

Soc., Bot. 15: 363. 1876. (II) 
= ChwpospZeniwn puigga:1'ii Speg . , Anales Soc. Ci. Argent. 

12: 89. 1881. (II) 
= ? ChwpospZeniwn micl'ospermum Henn . , Hedwigia 41: 26 . 1902. 

(Fig . 25) 

In all r espect s similar to ChZ01'ocibol'ia ael'uginascens 
subsp. aerugi>!Cscens except asci (35-) 41-49 x 3-4 vm (mean 
of collections 43. 5 x 3 . 5 vm) and ascospores 3.0-5 .5 (- 6) x 
1-1.5 ~m (mean of coll ections 4 . 9 x 1 . 3 urn) . 

Habitat: on decayed ,wod. 
Range and Seasons of FroctificatiO>! : co il ected i n Bra ­

sil, Jamaica, and Venezuela; Autumn and Winter. 
Name : Brasi l + - ensis; referring to the type local ity. 
TlJpe Specimen: (substrate un known), R. Tapajos, Brazil, 

TTail No . 29, (dat e unknOlmJ, K (= CUP 52720) 
ILZustrations : non e . 
Exsiccati: Rick, Fungi Austro-Americani No. 6 (ut ChZo­

l'OspZeniwn aerugi>!Cscens) BPI . 
Specimens Exami>!ed: BRASIL: (substrat e unknOl,'ll), R. Ta­

pajos, Brazil, Trail No . 29, (date unknown), K (= CUP 52720), 
ho10type of ChZorospZenium brasiZiense; BPI-Noak s. n. , 
12. 1896 [= CUP-D 6834 (76-20)], Rick s .n . , 1924, Rick 107; 
FH- Rick s. n. (dat e unkno,m); LPS 24436, (substrat:e lInknOlm), 
Apiahy, Brazil, J . Puiggari No'. 1490, 1556, V/188 1, holotype 
specimen of ChZorospZenium puiggarii ; isotypes of same, 
BA (= CUP 51749), BPI (= CUP 51714) . 

J~tAICA: K-We1den 420 (= BPI-Welden 420). 
VENEZUELA : K-Dennis 1195, 1307A . 

Notes: This s ub species has been recognized at least 
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twice in the literature at the specific rank and possibly a 
t hird time (by Hennings as Chlol'ospleniwn miCl'ospel'mwn) . I 
have examined several specimens of thi s subspecies and feel 
that Nhile they exhibit consistentl y smaller asci and asco­
spores, in a ll other l'espects they have t he same gross and 
microanatomical feature s as does C. aeruginasoens subsp . ae­
puginascens . 

4. Chlorocibo ri a 
nov. 

arge ntin e nsis Dixon, spec . 

(Figs . 22- 23, 26) 

Apothccia 5uperficial ia . solitaria vel grcgaria , sacpe pluribus ab en­
atis fundamento ("massa s tromatica") obscure pigmentifero ve l irrcgulari­
tOT formato. Discus usque ad 4 mm diamctTo. cupu latus in speciminibus 
juvenibus, planesccnse in speciminibus magis maturis, dilutae-aeruginosae 
ubi dulces, atro-acl'uginosescens ubi aridae et non recepindum diluta colol'­
atio qu i humecto in aquam. ~targines disci incurvus ubi a r idae . Recepta­
culum glabrum, papulosum (pustuJae atro-acruginosae) . pol'tioni s rugulosae 
impri mi s ubi aridae. Stipes centra l is vel leviter excent r icus, usque ad 
0.5-1.5 x 0.5-1 mm, concolor cum r eceptacu lo, valde papu losus , ubi frac­
tus aeruginosus cort ex et albida medu.1Ia constitutum. Hymcni um (70- ) 75-
90 (-95) lJ rn altum, hyaJinum vel aeruginosum frequenter cum portionis 
plurae obscure pigmentiferae. Asci octospor i, cyl i ndrac eo- clavati, bas­
a l iter longe angustat i, (61-) 70-82 (-95) x (3 . 5-) 4.0- 5.0 (-5.S) pm (mo­
dorum collectionis 79.0 x 4.5 vrn), ad ap icem inoperculati, poro valde 
jodi ope azurescente, tunica in apice 1.0-1.5 llm Cl'aSS3, secus latera 
0.25-0 . 5 urn crassa. Ascosporae irregulariter biseriatae, unice l 1ularis 
(aliquando cum uno submedio septo) , fusoideo-ellipticae , hyalinae vel cum 
viTide quod i ntus continetur , biguttulatac, tunica hevis, (7 - ) 9. 0-10.2 
(-II ) x 1.7-2. 0 llm (modorum collectionis 9.6 x 1. 9 llm) . Paraphyses sep­
tatae, fil i formes , hyalinae, rami f icans prope basem, (1.0-) 1.5 (-2 . 0) lJrn 
diametro. Subhymenium 10-30 (- 40) IJm crassum, ex textura intricata , s ep­
tatae, ge latinosa, hyalina vel atro-aeruginosa forma tum, hyphi s 1-3 ~m 
diametro. Excipulum mcdullare ex t extuT3 intricata crasse tunicata laxa 
vel stricta forma tum, quod i ntus continetur diluta vel atl'o-:leTuginosa, 
sympodialiter r arnosis, hyphis 2.5-5 ~m diametro . Excipu lum cctalc 45-90 
~m cr assum, ex textura intricata, ge13tinos:l , atro-acl'uginosa forma tum. 
in spec iminibus perfecto maturis ox textura angularis vel textura epider­
moidea forma tum, non hyphi s tomenti formati loco ad punctum secus ectale 
conicus tumulus ex textul'a angu l a.ri vel globulosa obscure pigmcntifera et 
gl'anu lata f ere sub angulo 90 · ab superficie apotheciorum abeuntes edente. 
Ilabitat in ligno carioso, Tucumania, America ~!e rid ionali. 

Arotheaia : superficial , sol ita!")' to gr egar iou s , fre­
quently with severa l apo'thecia arising from a darkly pigmen ­
ted and irregu l a rl y shap ed fundam ent or " stromatic mass, " 
"hich in section has a medull a of hyaline t o light-green 
textura intricata and a cortex of tight 1y compacted and dark­
l y ae ruginous textura intricata , centrall}' stipitate to 
slightl y excentrically stipi ta te . 



Disc: < 4 mm in diam J cupulate in young specimens, be­
coming pLane in more mature specimens, pale blue-green O'lal­
chite Green to Deep Glaucus Green) "hen fresh (according to 
Gamundl, 1962), becoming aeruginous - black (Dusky Dull Green 
to Black) upon drying, and not recovering the lighter color­
ation h'hen moistened with water, margins of disc enro lling 
to the point of touching "hen dry. 

Receptacle : glabrous, aeruginous "hen fresh, drying to 
a darker aeruginous (Dusky Blu ish Green), lo"er portion fur­
rowed and rugose especially upon drying, "ith dark aerugi­
nous pustules. 

Stipe : 0.5- 1. 5 x 0.5-1.0 mrn, concolorous "ith the re­
ceptac l e, heavi ly pustulate, on breaking shoh'ing an outer 
aeruginous cortex h'ith a whitish medulla . 

Hymenium: (70-) 75-90 (-95) urn high, hyaline to aerugi­
nous, often ,dth portions of the hymen i um being more darkly 
pigmented . 

Asci : cyl indric-clavate, lvith a long tapering stalk, 
(6 l- ) 70-82 (-95) x (3 . 5- ) 4.0-5.0 (-5 .5) urn , (mean of 
co llections 79.0 x 4 . 5 urn), strongly J+, 8- spored, rounded 
to subconic at the apex , "all at the apex 1.0-1.5 urn thick, 
0.25-0.5 urn thick along the sides. 

Ascospol'es ,' irregularly biseriate, unicellular (an oc­
casional spore sub - median I-septate) , fusiform to el1iptic­
fusiform, hyaline or \"ith light green contents, with bipolar 
guttules, smooth-"alled, (7-) 9.0-10.2 (-11 ) x 1.7-2.0 urn 
(mean of collections 9 . 6 x 1. 9 urn) . 

PaPaphyses : filiform, blunt at the apex, hyaline, sep­
tate, branching near the base, (1. 0-) 1. 5 ( - 2.0) urn in diam, 
scarcel y extending beyond the asci . 

Subhymenium: 10-30 (-40) urn thick, of gelatinized hyal­
ine to dark aeruginous textura intricata, hyphae 1-3 lJm in 
diam . 

MeduZZaPY Excipulwn : of ge latini zed, thick-walled, loose 
to tightly compacted textura intricata, contents light to 
dark aeruginous, hypha e sympodially branched, 2.5- 5 urn in 
diam . 

EctaZ Excipu lum : 45-90 urn thick, of dark aeruginous hy­
phae forming a layer of gelatini zed textura intricata "hich 
in fully mature specimens becomes textura angularis to tex­
tura epidermoide3, no tomentum hyphae present, but at points 
conical mounds of heavily pigmented and granulat ed textura 
an~llaris to textura globulosa projec t almost perpendicularly 
from the flanks of the apothecia. 

Habitat : on decorticated a nd decayed "'ood; co ll ected on 
Nothofagus dombeyii and Nothof agus sp ., and unidentified 
wood . 



216 

Range and Seasons of F'Pucti fication : collect ed on 1)' i n 
Argentina; Spring, Summer and Autumn. 

Name : Argent i na + - ens i s ; re ferring to t he type local i -
t y . 

Type Specimen : (sub strate unknOlm), ARG., R. Negr o , P. 
N. N. Huapi, L. Frias, camino a Paso de l as Nubes, C. Pujal s 
- I. Gamundi, 24/ IV/ 1958 , BA (= CUP 52726) . 

IUustl'ations : Gamundi, Dar Niniana 12 : PI. 5 , f i gs. 8-
13 . 1962 (ut ChZol'vspZenium aerugineum) . 

Exsiacati : none . 
Specimens Examined : ARGENTI NA : BA- Di cke s .n., 24/XI / 

1966 ; BA- 20042 , 20359 , 20400, 20620 ( = R. P . K. 2896) , 20929, 
2 1090 , 21099 , 21113 , 21152 , 21179, 21 201, 2122 3, 21265 , 
21354, 21375 , 21396 , 21400 , 21585 , 21636 , Gamund i s . n ., 31 / 
Ill/1 963. 

Notes : Th i s speci es is di s t i ngui s hed fr om othe r species 
of ChZol'ocibol'ia b)' its dark a eruginous hymenium " hi ch be­
comes blackish aeruginous on dr ying and does not recover i ts 
light er co loration even \oJhen rehydrated in \<lat er, i t s fusoid 
spores " hich a re 9 . 0-10 . 2 x 1. 7 - 2 . 0 urn and b)' its ectal ex­
c i pulum whi ch forms conica L mounds of hyphae \\'hich are heavi­
l y pigment ed a nd gr anul ated a nd pro j ect a l most perpe ndicu l ar­
l y from the fl a nk s of the apothecia . 

Gamundi (1962 ) has a n excellent de s cr iption of thi s 
species (as ChZol'ospZenium ael'ugi neum) and r eports the pre ­
sence of "pelos himeniales ." I n her discuss i on and illus­
tration of these hymenial hai rs , she indicat es they are 
ver y s imil ar t o t he t ype of t omentum hyphae ar ising from t he 
ec tal excipulum of Chlo pociboria aepuginosa . I have exami ned 
these same specimens but have been unable t o l oca t e any such 
s t ructures in e ither squashed or sect ioned mat erial. 

5. Chloroci b or ia o mn i vir e n s (Ber k . ) Dixon, comb . 
nov . 
- Peziza omni vi r ens Berk., i n J. O. Hooker' s Bot. Ant . 

VOl' . H. M. Disc . Er ebus & Terror, rI: Flora Ta s ­
ma ni a e 2 : 275. 1860. (!!) 

_ ChZo f'ospZenium OmniL'if'ens ( Berk. ) Cooke , i n ~lue 1 1 er ' 5 

Fragmenta Phyt og . AustT. 11 (Supp!. 6) : 100 . 1880 . 

(Figs. 21, 29 ) 

Apothecia : s uperficia l , sol i t ar)' t o gr egari ous , nev er 
\"i th several apoth ecia ar ising from th e same fundament or 
"s tromatic mass," centrally t o s lightly excentrically sub ­
stipitate to stipitate, gymnocarpic in development. 
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Disc : < 4 mm in diam, cupulate to convex-plane, color 
varying from orange- yellow (Capucine Ye llo,,) in younger 
specimens, becoming greenish-black (Dusky Dull Green to 
Black) in older specimens , edges of the disc not enrolling 
on drying . 

Receptacte : glabrous , pustulate, aeruginous to dark ae­
ruginous (Sorrento Green to Da rk Viridian Green) when rehy­
drated, becoming darker aeruginous green to black upon dry­
i ng, often vertically ribbed or rugose , especially upon dry­
ing. 

Stipe : 0 . 5- 1. 5 x 0.5- 1. 0 mm, concolorous with the re­
ceptacle, pustulate, often more pustu l at e t han the recepta­
cl e, on breaking showing an outer aeruglnous cortex and a 
whit ish medulla. 

Hymenium: (S5-) 90-120 (- 160) ~m in height, hyaline t o 
dark aeruginous, often with port ions of the hymenium becom­
ing more darkly pigmented . 

Asci: cylindr ic-c l avate, with a long tapering stalk, 
(65-) 76 - 90 (-95) x (6 .5- ) 7-S.5 ( - 9.0) ~m (mean of col l ec­
tions 76.5 x 7 . 0 ~m), strongl y J+ , S-spored, "all a t apex 
2- 3 ~m thick, O. 5-1.0 ~m t hick a l ong the s ides of the ascus, 
arising from repeating croziers . 

Ascospopes : i rregular l y biseriate, unicellu lar to sub­
median I -sept ate, fusiform- ell iptic, hyali ne or with l ight 
green contents, prominently biguttu late and/or with several 
smaller guttules, (1 1-) 14- lS ( - 20) x 3-4 ~m (mean of collec­
tions 16 x 3.5 lJ m), spores frequently germinating in the 
ascus by unipolar or bipolar germ tubes, with globose to 
subglobose mi cr oconidia 1. 0- 2. 5 ~m in diam f r equent l y being 
produced at the ends of the germ tube and floating f r ee in 
the mounti ng media. 

Paraphys es : fi l iform, b lunt at th e apex, hya line, sep­
tate, branching near the base, 1 . 5-2.0 vm in diam, scarcely 
ext endi ng beyond t he asci. 

Subhymeniwn : 10-25 (-35) ~m thick , of hya line to aerugi­
nous textura intricata , hyphae 1. 5-3 lJm in di am. 

Medullary Exaipulum : of gel atini zed, thin-walled, loose 
to ti ghtl y compacted t extur a i nt ricata (in the type specimen 
the hyphae are more high l y ge l a t inized than in th e Japanese 
ma terial ) , hyphae sympodially branched, (2- ) 3- 4 (- 5) ~m in 
diam . 

Eatal Exaipulum : 45-60 ~m thick, of ge l atinized, heavily 
pigmented textura i ntricata t o textura angul aris, no t omen­
t um hyphae present, but at points a l ong the flank s conica l 
mound s of heavi l y pigmented a nd granulated t extura angularis 
t o t extura globulosa pr oject a l most perpendicularl y . 

Habitat : decayed and decorticated wood; collected on 
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Thuja s tandishii and unidentified wood . 
Range and Season of Fructification : Japan and Tasmania; 

Autumn. 
Name : from Latin, "omnino," adv. J entirely, + "virens, " 

green; r eferring to the coloration of the apothecia. 
Type LocaZity: Tasmania. 
Type Specimen: (substrate unknown), Tasmania, Archer 

s . n., (date unknown), K- Berke1ey (= CUP 51757 ) . 
IZZustrations : Korf, Sci. Rep. Yokohama Nat1. Univ. 

Sect. 2, Bio I. Sci. 7: 25 , fig. 6 (ut Tax. sp . I ) et 27 , 
figs. 11 - 12 (ut Tax. spp. IV et V)! . 

Exsiccati : none. 
Specimens Examined: JAPAN - HONSHU: CUP-JA 31, 52 , 1603. 

KYUSHU: CUP-JA 347. YAKU ISLAND: CUP -JA 2079 . 
TAS~1A1'HA: K- Berke l ey Ar cher s . n., holotype of Peziza 

omnivirens (= CUP 51757). 

Notes : This species is r edescr ibed her e after liS year s . 
It is distinguished from C. aeruginosa, its closest r el ative, 
by its larger asci and ascospor es and its conical mounds of 
hyphae which are heavi Iy pigmented and gr anul ated and pro­
j ect nearly perpendicu l arly from the fl anks of the apotheci­
urn. It t end s to be somewhat more substipitat e than stipi­
tate, but 1 have observed specimens which ar e defi nitely 
s t ipitate . 

TilE PIIIALO CONIDIAL STATES OF CII LOROC IBORIA 

Tu1asne and Tu1asne (1865) were the f irst workers t o r e­
cognize the connection of Dothiorina 1;uZasnei (as Sphaer>ia 
mor>ifonnis Tode var. [unnamed] ) to a perfect state species 
of ChZor>ociboria. They discussed and illustrated ver y accu­
rately the i mper fect s t at e and gave detail ed measurement s of 
ascospores and asci which agr ee with ChZor>ociboY'ia ael'Uginas­
cens subsp . aeruginascens . Saccardo (1884) transferred 
Tu1asne and Tulasne' s unnamed variety to the genus Dothior>eZ­
Za as D. tuZasnei and stated, as had Tulasne and Tulasne, 
that it was a spermagonial state. 

Von l-iohne1 (1911) erected a new genus , Dothiorina, to 
accommodate Dothior>eZZa 1;ulasnei, stating, "Dothior>eZZa Sacc. , 
1880, is t im heutigen Umfange eine ~Iischgattun g" and "Die 
Gattung wurde in ~1ich e l ia , 1880 , II Bd., p . 5, aufgestellt 
und hier 31 s Typus D. pyr>enophor>a (Berk.) Sacc o ange flihrt . " 
Von Bohnel a l so goes on to say in regard to D. pyr>eTUJphara 
that, "Diese Art wird aber in Syll. Fung., III, p . 380, a1s 
BotryodipZodia bezeichnet, da die Sporen nach Cooke braun und 
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zweizellig sind." 
I have secn several specimens of Dothiorina tulasnei 

co ll ected separately and coll ection s of thi s species coll ec­
ted with both C. aeruginascens subsp. aepuginascens and C. 
a. subsp . brasi'LienBis~ but never have r observed the tlvO 
fungi on the same s ubstrate in such c l ose proximity to each 
9ther that I could be convinced that they gr ew from th e same 
mycelia and wer e in fact different stat es of th e same fungus . 

1 am extremely indebt ed to Dr. Andre Be l1 emere , Labora­
toi res de Sciences Natut'cll es , St. -C loud, who \\'35 kind enough 
to send me a microphoto graph of a specimen coIl ect ed on "bois 
de l'Hautil pres de Triel-sur-Seine, non l oin de Paris , ou 
il a ete trouve l e 17 avri l 1960 (N ' 276)," "hich clearly 
shows that · t here arc mycel i al connections bet\\'cen these t\\'O 

states. 
Berthet (1964b) described t he cultura l char acteristics 

he noted in cultures derived from germinated ascospores . It 
is not possibl e with any cert aint y t o deduce \\'hether the 
ascospores ' .... ere from an apothecium of C. aeruginas ens or C. 
aer-uginosa from his description. Hi s illustrations and di s ­
cussion of the SpOl"ogenous hyphae he obtained in cu I tur e 
(Berthet, 1964a) a nd the spores they produce agree "ith 
obs ervations I have made on phialides pr oduced in th e pycni­
dial chambe r s of Dothiorina tuZasnei . I have bee n s uccess ­
f ul in obtaining cultures of C. ae1'U{Jinascens from germinated 
ascospores ' .... hich agr ee with Berthet I 5 observations in all re­
spects exc ep t unlike his cultures, my isolates do not produce 
phia l oconi dia at ei t her 4' C or 20- 25 ' C. Br efeld ( 189 1) a l ­
so i llustrated mycelia and spor es which he obtained in Ctl]­

ture , but lac k of steril e and pure culture techniques during 
the l ate eighteen hundred s a nd the poor qua l i t y of Brefeld ' s 
illustrations makes it un certain if he ' .... as dea ling ' .... ith a 
pure culture. Berthet ( 1964a ) observed that the ph ia10conid ­
ia produced in his cultures germi na ted easi l y. Thi s fact 
would i ndicat e that Dothior ina tuZasnei i s a n imperfect s t a t e 
and not a spermatial sta te as indicated by Tul asne and Tu­
lasne ( 1865) and Saccardo (1884). Today D. tuZasnei would 
be placed in the Sphaeropsi dales , Zyth i acea e (= Nectrioid­
aceae) . 

The onl y other species that has been add ed t o Dothiorina 
i s PsiZonia discoidea Berk. & Broome . Von Hohnel (1925) evi ­
dent l y made thi s tra nsfer on the basis of Rabenhorst, Fungi 
Europaei Exs. No. 107 5. I have examined this collect ion and 
find that it is dissimilar t o D. tuZasnei . The s troma is 
very e ffuse, more carbonaceous, bl ack wi th yell01 .... pycnidia, 
a nd produces dark brOlm-"all ed, f r equently sept ate hyphae 
"hich ramify throughout the sub s trate . The spores produced 
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are a l so phialoconidia, 3- 4 x 2 um , but the phialophores 
are not branched and do not produce f l ask-shaped phialides . 
Von Hohnel felt that D. discoidea "as the imperfect state of 
a "HeZotiwn, vielleicht HeZotiwn fel'rugi neum (Schum . )" . 
Hence J \oJhi 1 e J am not certai n to which genus D. discoidea 
belongs, .r bel i eve it is not. congeneric with D. tu lasnei J 

and that von Hohnel "as over-influenced by the parallel na­
ture of the hyphae bet"een the pycnidial chambers in making 
D. discoidea a member of hi s genus Dot hi orina . 

1. DOTiHORINA TULASNEI (Sacc . ) v. Holm., Akad. '~iss. iVien 
Sit zungsber . , ~'ath .- Na tul'lds s . K1., Abt. I, 120: 86. 
1911. 
" [Sphaeria moriformi s Tode vaL (unnamed), Tu1. f, Tu1.. 

Sel. Fung . Carp . 3: 187. 1865.] 
" Dothiol'eZZa tuZasnei Sacc., SyI I . Fung . 3: 39. 1884. 

(Figs . 15- 18, 27) 

Fru ti fication : a s ubspherical to moriform stroma < 2 
nun i.n diam. oft en \-.'ith severa l stromata coalescing, superfi ­
cia I to erumpent through the bark, "hen r ehydrated dark ae­
ruginous a nd s ub- f l es hy, drying b l ackish aeruginous to a l­
most black, and on drying becomi ng somewhat more carbon ace­
ous , producing numerous ova l to pyrifoI'm pycnidia J chambers, 
30-70 lJm htide at their \ddest point, \\'hic h are lined with 
numerous , short, cylindrical, inflated, frequently flask­
s haped phia l ides 5-11 x 1.5-2 . 5 um , produced sing l y or in 
groups of two, three or fo ul' on branching phialophores. 
PhialophoTes 1. 5-3 IJln in diam. \ .... ith hyaline to light gr een 
content s and heavi l y granu l ated (I<i th gr een granules) at the 
point of origin in the locul e . Phialoconidia 3-5 x I (- 1. 5) 
um, baciliform t o oblong-elliptic "ith light green contents, 
occasionally hya line . Stroma in section of s trongly ge l ati­
nized hyphae forming a textura intricata. with gr een con­
tents, becoming more paral l el between pycnidial chambers, 
and brmmish to black-\\'a l led at the surface of the stroma, 
2-3 . 5 urn in diam. 

Habi tat : on decayed "ood, staining th e "ood aerugi nou s . 
Occasionally found in association \dth its peTfect states, 
ChZol'ocibol'i a aeruginascen subsp . aeruginascens and C. a . 
subsp. brosiZiensis . 

Range and Seasons of Fructificat i on: North and South 
America and Europe; collected in Summer and Autumn, apparent­
ly very r are . 

Name : Latinized name of the Tulasne brothers . 
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IZZustl'ations : Tulasne and Tulas ne, Sel. Fung . Carp. 3: 
pI. 20, figs . 17-18 . 1865 (ut Sphael'ia mOl'ifol'mis vaT.); 
Bellemere, Bull . Soc . ~lyco l. France 83 : 584, fi g . 68 B, I, 
J. 1967 (ut Chlol'ociboria ael'uginosa) . 

E:I:siccati : Ellis a nd Ev erhart, orth American Fungi No. 
2047 (ut Chlol'ospZenium aeruginosum, Spermogonia) PAD- Sac­
carda (; CUP 51752) , CUP-A; Fuckel, Fungi Rhenani No . 2479 
(ut HeZotium aerugi".f)sum, fungus s permogonium) FH (; CUP 
52697); Her bier Barbey-Boi ssier No . 1240 (ut Chlol'osplenium 
aeruginosum, Fungus conidiophorus) BPI (; CUP 51855). 

Specimens Examined : U. S . A. - CONN ECTICUT: on a lder , 
West Haven, R. Thaxte r No . 194 (ut ChZor-osplenium aerugino­
sum, coni dia l stage) FH (; CUP 5270 1) . 

AUSTRIA: Auf Hal z, Sonnt agsberg, Strasse s . n., Dec. 
1910, FH- Hohnel No . 3329 . 

VENEZUE LA : on green stained wood, cloud forest bel ow 
(E . of) Hote l Humboldt, El Airla, Dto . Feder al, Venezuela, 
R.N.G. Denni s No. 1195, 5 . 7.58 (ut Chlol'ocibol'ia and imper­
fect stage) K. 

EXCLUDED SPEC I ES AND SYNONYMS 

1. CflLOROC IBORI A AERUGINELLA (Kar s t.) Denni s ex Ram., Korf & 
Bat. " Dasyscyphus aerugineUus (Karst . ) Korf & Dixon 
in Dixon; for complete s ynonymy see MYCOTAXON 1 (2) : 
85. 1974 . 

2. [CHLOROCIBORJA AE RUG INOS,\ var. AERUGINASCENS (NyJ. i Bel­
l emere ] " ChZol'ocibol'ia ael'uginascens s ubsp. aeruginas­
cens J q. v . 

3. CHLOROCIBORIA BULGARIOJDES (Rabenh . ) Ram., Korf & Bat. " 
Rutstl'oemia bulgarioides (Rabenh . ) Karst.; fo r complete 
syno nymy see MYCOTAXON 1 (2): 88-90 . 1974 . 

4. CHLOROCIBORIA ~IUSAE Dennis, Kew Bull. 13 : 460. 1958. 

Notes : Examination of the typ e specimen of this species 
ShOh'S it to have an ectal excipu lum of thin-\~'alled, nearly 
hya line , g l obose cell s and ascospores 5-6 x 1. 5- 2 urn as re­
ported by Denni s (J958). I feel this species is sure l y a 
member of the genus Cibol'iopsis . Si nce many species of Ci­
bo~iopsis seem to grade into Cibol'ia, I hesitate to make a 
new combi nation until monographic \york has been don e on the 
genus Cibol'iopsis . 
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Specimens Examined: BOLIVIA: on banana, Rio Yariza, 
Provo Nor-Vungas, Opto. La Pa z, R. Singer No. B-1377, 23.2. 
1956 , K ( = CUP 51754), holotype s pecimen. 

5. CHLOROC I BORIA RUGIPES (Pec k) Ram. f. Korf in Ram., Korf & 
Bat. = ChZol'enaoeUa tOl' ta (Sch" . ) Dixon , q . v . 

6. CHLOROCIBORIA STROBTLINA (A l b . & Schw. per Fr.) Seaver = 
Rutst l'oemia buZgarioi deB (Rabenh. ) Karst .; for complete 
synonymy see ~1YCOTAXON 1 ( 2) : 88-90. 1974. 

7. CHLOROCI BORIA VERSIFO~IIS (Pers . per Pers. : Fr. ) Seaver 
ex Ram ., Korf & Ba t. " Chwl'encoeZia verBiformiB (Pers. 
per Per s . : Fr . ) Dixon, q.v. 

8. CHLOROClBORIA VERS [FO~IIS var . OLJVACEA (Rod"ay) Dennis = 
Chwl'erIcoeZia tOl'ta (Sch,,' . ) Dixon, q. V. 

THE GENUS CHLORENCOELIA DIXON 

For t"o species that hav e been treated both in ChZol'G­
spZeniwn and in ChZol'ocibol'ia, I no" propose a new genus . 
Seaver (1951) apparently "as the fi r s t person to recognize 
the affinities of these species when he t ransferred Peziza 
vel'siforrnis to the genus Midotis . (flis co ncept of P. verBi ­
farmis included both species of the genus . ) During the 
cour se of this study I have observed sever a l specimens of 
ChZorenaoe Zia tOl'ta in which the cell s of t he ecta l excipulun 
(of bro"'fl-walled t extura angularis to t extura globu l osa) are 
loose and encoelioid. alZOl'eYlCOeZia shou ld be co nsidered as 
a member of t he Leotiaceae (= Helotiaceae), subfamily Encoeli· 
oideae . The members of COl'diel'ites sho,,' similarities "ith 
ChZol'enaoeZia both in gross mor pho l ogica l characters and more 
especia ll y in their microana tomica l features. It should also 
be noted that th e species of ChZol'encoeZia shOl' affinities 
"ith EneoeUa (Fr . ) Karst . and to some lesser extent "ith 
VeZut arina Korf . 



GENERIC DIA GNOS IS 
OF Til E GENUS CHLORENCO£LIA DIXON 

(HELOTIALES , LEOTIACEAE) 

C H L OR ENe 0 E LI A Dixon , gen . nov . 
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NAME : from Gr eek, "Chloris . II t he green one , + the generi c 
name Encoel.ia; refen"ing to the co l or of t he apothecia 
plus the generic name of a related genus . 

HOLOTYPE : Peziza veT'siformis Pers . per Pers .• ~lyc . EUT. 1: 
243 . 1822 , : Fr., Syst. ~1yco l. 2(1) : 130 . J8 22 . 

Apothecia supcrfic i a l ia , so l itar io ve l gTegnr ia ve l in fn sciculo cnc­
spitoso , s t ipi tato conferta . Discus non pr ofundc cupulatus vel infundi­
bul i formi s , convcxocxpansus ve l repandus in spcciminibus magis maturis. 
Asci oet ospori , cylindraceo-clavati, basa l itcr longe angustnti, ad api ­
cem inopercula t i , poro va lda Jod i ope 8zuresccnte, apicibus rotundatis 
vel subconicus . Ascosporae hyal inac, O- l-septatae. Par aphyses septatae, 
filifoTmcs, ad apices aliquando subclavat ae, non r amifi cantes vel ramifi­
cantes prope bnscm. Subhymcnium ex textu r a i ntrica ta hyaline at/ve l di­
lute ferruginen fo r mntum. Exeipu l um medul 10r a ex tcxturn i ntrieata pari ­
ctibus hyalina ve l rufa, In.X8 vel stricto fOTmutum, hyphis lnev i bus et/ 
ve l gr anulis rufis asper a tis , sympodialiter rrunosi s . Exe i pu lum cetal e 
forma t um cx textura angu lnri vel t extur3 globulosa tenui ve l cr nssn , hy­
a linn vel pariet ibus rufn , et hyphas tomanti filamantosas ve l subg l obosas 
vel e larc c lavatus fere sub angulo 900 ab suporficie apotheciorum abe­
untes cdente . Habitat in ligno carioso . 

Apothecia : superficial, solitary t o gregari ous . occasi ­
onal l y in caespitose clusters f rom a common stipe. 

Disc: shal l ow cupul ate to infundibuliform, becoming con­
vex-expanded to repand in mature specimens. 

Asci: 8-spored, cylindric-clavate wi th long tapering 
s talks , apex i noper cul ate, strongl y J+, apex rounded to sub­
conic. 

Ascospores ,' ellipsoid to cylindric-oblong to a llantoid, 
unicellular to I - septate, hya line. 

Paraphyses : f iliform, septate, occasionall y subc lavat e 
at the apex, unbranched or branching near the base . 

Suhhymenium : of hya line and/or l ight bro\,," textura in­
tricata . 

MeduZZary ExaipuZwn: of hyaline t o dark brown-"a ll ed, 
l oose to tight ly compacted t extura intricat a , hyphae smoot h 
and/or roughened \.;1th dark bro\,," gr anul ations , sympodia ll y 
branched. 

Ectal. Exaiputwn: of thi n t o thick h'a lled, hya l i ne to 
dark-walled textura angular is t o text ura gl obu losa \.,.hich 
give rise t o fi lamentous or subglobose to definitel y clavate 
tomentum hyphae oriented nearl y perpendicul arl y to the flanks 
of the apothecia, tomentum hyphae frequently containing green 
pigmentation and/or green granules . 
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Habi t at : on decorticated and decayed \~ood . 

Notes : This genus i s distinguished from Cor die'f·ites 
Mont . J its closest r e lative, by its ascu s apices hlhich stain 
strongly blue in i.odine, it s apothecia being ye J 10\.,,-orange to 
olivaceous-green in color, i t s lack of an ionomidotic reac ­
tion in KOH , and its apothecia \\'hich do not branch and be­
come irregular l y l obed or lacerated as in Cordi erites . 

KEY TO THE S PECI ES OF CHLORENCO ELIA 

1. Ascospore s cy lindrical to allantoid, (10- ) 11-15 (-16) 
x 2.5-3.5 vm; medull ary excipulum of hyaline to l ight 
brown-\·..alled hyphae; ecta l excipulum producing fila-
mentous t o slightly clavate tomentum hyphae .. ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. ve1'si f ormis 

1'. Ascospores irregularly ellipsoid, (5.6-) 9-11 (-12 ) x 
2-4 vm; medullary excipulum of dark-walled hyphae; 
ectal excipu lum of sta l ked , subglobose to definitely 
clavate tomentum hyphae . ................... 2. C. t01'ta 

1. Chi 0 Toe nco e l i a veT s i for m i s (Pers. per Pers. 
Fr. ) Dixon, comb. nov . 
=[Pez i za versifonni s Pel' s ., Ie . Deser. Fung . p. 25, 

1800.) (!!) 
_ Pezi za veY'si f ormis Pel's. per Pers., ~'lyc . Eur . 1: 243 . 

1822, : Fr., Syst . Myco l. 2(1): 130. 1822. 
_ HeZotium ver siforme (Pers. per Pers. : Fr.) Fr ., Surruna 

Veg. Scand . p . 356. 1849. 
- ChZorospZeni um ve,'siforme (Pers. per Pers. : Fr . ) de 

Not., Corrunent . Soc. Critt . Ita1 . I: 376. 1864. 
_ Cor yne ver siformi s (Pers. per Pers. : Fr.) Schroet ., 

Krypt . - Fl. Schles . 32 (Lief. 1): 99 . 1893. 
=[ChZ01'ociboria ve1'si f oPmiB (Pers. per Pers. : Fr.) Sea­

ver, ~1)'cologia 28: 393. 1936 (genus not validly 
published).) 

= Midnt is ve1'Bi f o1'lIIis (P er s. per Pers. : Fr. ) Seaver, N. 
Amer . Cup Fun gi (Inopercu1. ) , p . 94 . 1951. 

= ChZorociboria versi f ormis (Pers . per Pers. : Fr .) Sea ­
ver ex Ram., Korf & Bat . , ~Iycologia 49: 860. 1958 . 

= Crater eZZus caespitos us Peck, Annual Rep . New York State 
~1us. 25: 82. 1873. (!!) 

= [Coryne sClPcoi deB (Gray) Tul. (ut "(Jacq.) Tul. ") var. viri­
descens Rehm in Voss, Verh . ZooL- bot. Ges . , Wien 37: 224. 
1887 (name" " udwn).) 
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- Coryne sarcoides (Gray) Tul. rut "(Jacq . ) ") var. viri­
deacens Rehm in Rabenhorst ' s Krypt. Fl. II 13 (Lief. 
35) : 492. 1891. (II) 

(Figs . 34-37, 39) 

Apotheaia: superficial, so] itary to gregarious , occasi­
onally in caespitose clusters from a common stipe. 

Disc : s hallow cupulate to infundibuliform, becoming con­
vex-expanded to repand in mature specimens, occasionally re­
volute, olive-ycllm4 to olive-green in fresh soecimens (~Iars 

FIGS . 30-36. PhotogTaphs of Chlo f'encoeZia spp. FIGS. 30- 33 . 
C. torta . 30 . Freshly collec t ed apothecia, CUP 51796, ap­
prox. x 3.5. 31. Complete section of an apothecium, CU P 
51730, approx . x 14 . 32. A single tomentum hypha, CUP 51771, 
x 1400. 33 . ~Iedullary hyphae, CUP 5167 1, x 1600. FIGS. 34-
37 . C. versiformis . 34 . Freshly collec ted apothecia, CUP 
51710, approx . x 1 . 5. 35 . Complete sec t ion of an apothecium, 
CU P 52734 , approx . x 8 . 36. Tomentum hyphae, CUP-O 4523 (77-
47), x 2100 . 37 . ~Iedullary hyphae, CUP 51710 , x 1900 . 
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Yellow to Olive Citrine) becoming chestnut brown to black 
(~lummy Brown to Black) l1pon drying, < 9 (-17) mm in diam, 
mostly 7-9 mm in diam. 

Receptacle: dark olive-green to brownish-olive .... 'hen 
fresh, drying to dark brown or greenish-black, with a pruino­
se greenish-yellow cast when dry, furrowed to rugose . 

Stipe: < 7 x 0.5-1 mm, concolorous with the receptacle, 
glabrous, rugose especially upon drying. 

Hymenium: (80-) 95-130 (-145) um high, hyaline with oc­
casional brown portions dl1e to abundance of pigmented para­
physes. 

Asci: cylindric-clavate with long tapering stalks, (79-) 
95 -130 (-150) x (4- ) 5-8 urn (mean of col l ections 106 x 6 urn), 
8-spored, strongly J+, apex rounded to subconic, wall at apex 
1.5-3 um thick, 0.5-1.0 um thick a l ong the sides, arising 
from repeating croziers. 

Ascospores: irregularly biseriate, unicellular to subme­
dian I-septate, hyaline, smooth-walled, cylindric-oblong to 
allantoid, non-guttulate to bi-, tri-, tetra-guttulate, occa­
sionally also including several smaller guttules, (10-) 11-15 
(-16) x 2.5-3 .5 um (mean of collections 12 x 3 urn). 

Paraphyses: filiform, occasionally subclavate at the 
apex, unbranched or branching near the base with the point of 
branching being so low in some specimens as to appear un­
branched, hyaline or filled with numerous guttules and/or 
green granules, 2-3 ~m in diam, scarcely longer than the asci . 

Subhymenium: 20-35 um thick, of hyaline and/or light 
brown-walled textura intricata, with hyaline or brown con ­
t ents, hyphae 2.4-4 . 0 ~m in diam. 

MedullaPY Excipulum: of hyaline to light-brown, loose to 
tightly compact ed textura intricata, portions often with 
collapsed hyphae; hyphae smooth or more often roughened with 
dark brown granulations, sympodially branched, 3-5 urn in diam. 

Ectal ExaipuZum: 25-100 urn thick, of hyaline to dark­
wal l ed (especially in fully mature specimens) textura intri­
cata to textura angularis which gives rise to filamentous to 
s lightly clavate tomentum hyphae oriented nearly perpendicu­
larly to the flanks of the apothecillm; hyphae at the base of 

FIGS. 38-39. Camera lucida drawings of Chlor encoelia spp. 
Pigments in amorphous or granular form shown shaded, x 1000. 
FIG . 38. C. torta. Portion of ectal excipulum and tornentllm 
hyphae, three paraphyses, two asci and five ascospores, CUP 
51671. FI G. 39. C. versiformis. Two paraphyses, four asco­
spores, and portion of ectal excipulum and tomentum hyphae, 
CUP 51708. 
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the tomentum hyphae often highl y septate, forming cuboid 
cells of various sizes, tomentum hyphae 5-7 ~m in diam with 
hyaline Nalls 0.25 (-1.5 ) ~m thick, in occasional specimens 
tomentum hyphae containing green pigment and/or granules. 
In KOH (2% aqueous), Aeroso l, and Acid-alcohol producing a 
yelloh'ish-g-reen coloration in the mounting so lution. 

Cultwoal Charactel's : Ver y slow growing on agar (PDi\) , 
producing greyish-bro"~, humped-up colonies . No conidia pro­
duced. i\gar appearing brOlmish-black when vieNed from the 
underside. Hyphae 1.5-5 urn in diam, frequent l y branched, 
highly guttulate , thin-walled \..,ith occasional hyphae , ... ith 
dark bro\ ... n granulations, contents hyaline to light-brmffl. 
Culture on deposit Nith i\merican Type Culture Collection as 
ATCC 24031 (= specimen CUP 51710). 

Habitat : decayed Nood of angiosperm and gymnosperm 
trees ; collected on Betula, Nothofagus, Quel'cus, Tsuga, and 
unidentified Nood . 

Range and Seasons of Fl'uctification : world-wide; Summer 
and Autumn, most frequently in Autumn. 

Name : from Latin, "verso ," to turn up, to turn hither 
and thither, + "fal"mO," s hape or form; r eferring to th e fact 
that the s hape of the apotheciwn may be spathuloid OT otide­
oid and somet imes convo luted. 

Type Locatity : unknoNn (? Hercynia [Harz region, mid­
Germany]) . 

Fl'esumed Type Specimen: L-Persoon 910, 256-1329 (sub­
strate, collec t or and date unknOlm) (= CUP 51760) . 

IZZustrations : Persoon, [ c . Descr. Fung . Tab . 7, fig. 7, 
1800 (ut Peziza)!; Berkeley, Outl. Brit. Fungol. Pl. 2, fig . 
6, 1860 (ut HeZotiwn, habit) ; Lagarde, Ann. ~lycoI. 4: figs. 
43-45, 1906 (ut ChZol'ospZeniwn) !; Boudier, [ c . flycol. PI. 
486 , 1908 (ut ChZol'osplenium)! ; Seaver, flycologia 28 : 392. 
1936 (ut ChZol'oaibol'ia) ; Kobayasi, J. Jap. Bot. 13 : 469. 1937 
(ut ChZol'ocibol'ia); Kobayasi in Asahina, Nippon Inkwasyokubu­
tu Dukan, p. 300, PI. 141, figs. 1- 2 , 1939 (ut ChZof'ocibol'ia) ; 
Seaver , N. Amer. Cup-Fungi (lnopercul.) Pl. 99, fig . 1, 1951 
(ut Midotis) ; Dennis, flrco!. Pap. 62 , p. 47 , fig . 40 , 1956 
(ut ChZol'oaibol'ia); Ramamurthi, Korf and Batra, flyc0 10gia 49 : 
856 , fig. 3, 1958 (ut Chlol'ocibol'ia); Dennis, Brit. Cup Fun g . 
PI. 15 , fig. G, 1960 (ut ChZol'ocibOl·ia); Denni s , Brit. Asco-. 
mycet es, Pl. 18, fig. G, 1968 (ut Chwl'ospZeniwn ) . 

Exsiccati : Berkeley, British Fungi Exs. No . 274 (ut Pe­
ziza) FH ( = CUP 52700) ; Ellis and Everhart, North American 
Fungi No. 988 (ut ChZol'osplenium) [a mixed co ll ection , pack­
et s in some herbaria are ChZol'encoeZia tOl'ta! ] CUP - D 11213 
(77-6 1) ; Weese, Eumycetes Sel ecti Exs . No. 252 (ut ChZol'o­
splenium) BP[ (= CUP 51763) . 
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Excluded Exsiaaati : Herbier Barbey-Boissier No . 12B5, 
issued as Copyne vepsifoP"ns is Rutstpoemia bulgapioides; 
de Thilmen , t'o1ycotheca Un iversalis No . 21 7 issued as HeZotiwn 
versifoI'ffle is Rutstpoemia bulgca'ioides . 

Speaime"B Examined: U.S.A . - mCHIGAN: CUP 517 08 , 51709 , 
51777, 51778, 51797; CUP-D 10839 (77-115 ) . mNNESOTA: CUP-D 
10674 (77-114) . NEW HMIPSHIRE : CUP-D 4529 (77-93) . NEW 
YORK: CUP 51710, 51732, 51786, 51787, 51792; CUP-D 4522 (77-
46) , 4523 (77-47) , 5984 (92- 176) ; R. P.K . 871 ; NYS-Peck s . n. , 
on old decayed log, Portvill e , September [? 187 2), holotype 
of CpatepelZus aaespitosus , isotypes: CUP 51721, CUP-D 6038 
(77 -100). NORTH CAROLINA: CUP 51772. OHIO: CUP-D 2687 (77-
83), 4825 (77- 98) , 10720 (77 - 116). PENNSYLVANIA: CUP- D 3993 
(77- 90) ; PH- Schweinitz Syn. No . 900, (no substrate, no date, 
no collector - ? Schw einitz), Bethleh em, ut Peziza vel'sifoI'­
mis Pers. [; CUP-D 3993 (77- 90») . \;EST VIRGINIA: CUP- D 6473 
(77-104 ) . 

ARGENTINA: BA 21401. 
CANADA - BRITISH COLUMBIA: BP I -We i r 2658. ONTARIO: BPI­

Cain 10096 (; TRTC 10096), 30845, 32871 (; TRTC 3287 1) ; CUP- D 
4532 (77-96); R.P . K. 2417 (; TRTC 30743) . QUEBEC: BPI-Ste­
venson s.n. , Aug. 24-26, 1938. 

DENMARK: CP-Rosenvinge s .n., 9-10-1888. 
JAPAN - HOKKAIDO: CUP-JA 2636. 
SWEDEN : CUP-D 29 (77-60) . 
UNION OF SOVIET SOCIALIST REPUBLICS - RUSSIA: TAA-Par­

mas to 17785 , Raltvirr 42566 (; R.P.K. 3380) . 
YUGOSLAVIA: S-Rehm, Voss s . n . , (no date) , auf Linden­

ho) z, Lees i n Krain, ho l otype of Cor yne sarcoides var. viY'i­
descens (; CUP 52709) . 

LOCALlTY UNKNOWN: UPS- Fr ies s.n., (coll ector, locality 
and date unknown), ut Peziza vepsiformis (; CUP 51737); L­
Persoon Herb. 910, 256-1 329 (; CUP 51760), pr esumed holotype 
of P. vepsiformis . 

Notes : This species i s distinguished from c. topta by 
it s more fi l amentous tomentum hyphae, much l ighter colored 
medullary hyphae, and l arger cylindrical to a ll antoid asco­
spores . The ascocarp of this species is usua lly somewhat 
l arger, 7- 9 (- 17) mm in diam, whereas C. topta is usua ll y < 
7 mm i n diam. As in C. tor ta the tomentum hyphae and par a­
physes are often highly pigmented and/or granulated, but 
normal l y not to the ext ent exhibit ed in that species. 
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2. Chlorenco eli a tort a (Seh". ) Dixon , eomb . n.ov . 
_ Peziza tOl'ta Seh.· ., Tran s . Amer . Phil os. Soc. 4: 175. 

1832. (!!) 
_ ChZol'ospZenium subtoY'twn Fr. , Summa Veg. Seand . p. 

356 (in nota). 1849, a gratuitous ]·enaming. 
_ Pe2iza subtorta (Fr. ) d e Not., Comment. Soc. Critt. 

Ital. 1: 376. 1864. 
_ ChZoY'OspZenium tOl'tum (Sch",. ) Sac c . , Syll . Fung. 8: 

320 . 1889. 
= HeZotium Y'U9ipes Peck , Annual Rep. New York State Mus . 26 : 

82 . 1874. (! I ) ( I ) 
- Lanzia Y'ugipes (Peck ) Sacc ., Syil. Fung. 8 : 480 . 1889 . 
_ ChZol'oeibol'ia Y'Ugipes (Peck) Ram . & Kor f in Ram . , Korf 

& Ba t . , Myco10gia 49: 859 . 1958 . 
_ ChZol'ospZenium 1'U9ipes (Peck) Korf, Bul l . Na tl. Sci. 

Mus. 4: 391. 1959 . 
= Ciboria o'Livaaea Rod .... 'ay J Pap . & Pr De. Roy. Soc. Tasmania 

1924 : 105. 1925 . (!!) 
_ ChZoY'oeiboY'ia vel'siformis (Pel's. per Pel's. Fr. ) 

Seaver ex Ram . , Korf 8 Ba t. val' . oZivacea (Rodway) 
Dennis, Kc" Bull . 13 : 340. 1958 . 

_ ChZol'osp Zenium Y'odwayi Korf, Bul l. Nat!. Sci. Mu s . 4 : 
391. 1959, non C. oZivaeeum Rick 1931 nec C. oZiva­
eeum Seaver 195 1. 

(Figs . 30- 33 , 38) 

Apotheaia : superfici a l ~ so l itary to gr egarious , occas i­
onall y in cae spitose c lus t ers from a common s t i pe. 

Disc : shallow cupulate to infundi buliform, becoming con­
vex- expanded to repand i n mat.ure specimens, ol i ve- ye l1 0\.., to 
olive-green i n fresh specimens (Mars Yellow t o Olive Ci trine) 
becomin g o l ive to deep olive gTeen upon drying , edges of di sc 
enrolling upon drying, < 7 (-12) mm in diam, most l y 3-7 mm in 
diam. 

Receptacle : dark Olive- green to bro,mish olive \~'hen 
fres h, with a pruinose greenish- ye llow cast ,..,he n dry , f urro,",'­
ed to rugose. 

Stipe : < 3 x 0.5-1. 0 mm, concolorous ,>lith th e receptac l e, 
g l abrous, rugose especially upon dr ying . 

Hymenium : (85- ) 95- 120 ( - 140) "m high, hya line "ith 
brown portions due to abundance of pigment ed paraphyses. 

Asei : cylindric- clava t e "ith a long taper ed s t a l k, (69- ) 
90 -1 21 (-126) x 5- 7 "m (mean of co llections 101 x 6 "m), 8-
spored, strongly J+, apex round ed t o subconic, l ... a11 at apex 
1.5- 3 "m thick, 0 .5-1.0 " m thick along the sides of th e a scus , 
arising from repeating cro ziers. 
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Asaospores : i rregu l arl y biseri ate , unicellu!ar J hyaline.lO 
smoa th- \ ... all ed , i rregu l ar l y e ll ipsoid with rounded ends, pro­
minently biguttu l at e , occasionally \dt h several smaller gut ­
tul es, (5 . 6- ) 9-11 ( -12) x 2-4 ~m (mean of coll ect ions 9 . 6 x 
3 . 0 ~m ) . 

Paraphyses : fi l iform, occasiona lly subclavate a t the 
apex , unbranched or branching near th e base "i th the point 
of branching being so 1o"" in some specimens as to appear un­
br anched, hya l i ne or fi lled "ith numerous guttul es a nd/or 
green pigmented granu l es . septate , 2- 3 urn in diam, scarce l y 
l onger t han th e asci. 

Subhymenium: 20- 35 ~m t h ick, of hyaline and/or light 
br o,,,, textura i ntricata, hyphae 2-4 (-5) ~m i n diam . 

MeduZZal"'Y ExcipuZum : o f hyaline t o dar k bro"'l1- " a lled, 
loose to tightly compac t ed t ext ura i ntricat a , port ions often 
""ith col l apsed hyphae, in sect ion darker t han i n C. vel'sifor­
,ms;, hyphae smoo th and/or roughened \ ... i th dark brown granula­
tions, sympodial l y branc hed, 3- 6 ~m in diarn wit h occas ional 
hyphae ba lloon i ng out a l ong their l ength to pr oduce cell s 
13- 20 x 25 - 30 ~m in diam. 

EctaZ ExcipuZwn: 35-115 ~m thick, of th in to t hick-wa ll­
ed , hyaline t o dark-walled t e x~ura a ngul ari s t o textura gl o­
bu l osa (often remai nin g as t ext ura intricata , espec i a lly near 
t he ma r gins) , giving rise t o s t a l ked , sub-g l obose to defini­
t e l y c l ava t e tomentum hyphae ol'ient ed near l y perpendicularly 
t o t he f lan ks of t he apothec ium, tomentum hyphae 8-12 ~m i n 
diam and frequently containing green pigments and /or green 
granul es , occasionall y \dt h al ga l e l ements inter spersed among 
the cell s of t he ecta l excipulum . 

Habitat : on decayed " ood; co]Ject ed on Acer, Betula, Fa­
gus" Quercus, Tabebuia, coni f erous and uni dent ified \oJood . 

Range and Seasons of Fl"uctification : Nort h America, 
Puerto Ri co , Japan, N'e\\' Zealand , Tasmani a , Union of Sovi et 
Socia l ist Republ ics; Summer and Autumn . 

Name : f r om Lat in . "tortus , " t. \lIisted , crooked; referring 
t o th e shape of t he apo t heci a. 

Type LocaUty : Salem [nO\; l~ in ston- SalemJ, North Carolina , 
U. S .A. 

Presumed Type Specimen: (subs tra te unknown ), Sal em, 
ScllI;e in i t z, (no date), PH-Sch" einitz S)'I1. Fung . No. 876-11 3 
(= CUP 51 670) ; i sotypes : CUP- D 3365 (77-58) , 3566 ( 77- 59); 
UPS- Fries s . n . (= CUP 51734) . 

IUustI'ations : Denn i s , Kel; Bull. 13 : 340, f ig . 22 , 1958 
(ut ChZol'ociboria versiforme var . oZivacea) !; Ramamurth i. 
Korf a nd Batra , Mycologia 49 : 856, f ig . 4 , 1958 (ut ChZol'oci­
bOl'ia rogipes) ; Korf , Sci. Rep . Yo kohama Natl. Univ. Sect . 2 , 
BioI. Sci. 7 : 27 , figs . 13-14, 1958 (ut Ta x. s p. VI e t ChZo­
l'ocibol'ia ? rugipes) ! . 
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Exsiccati: Ellis a nd Everharc, North America n Fungi No. 
988 (ut ChZorospZenium versi f orme ) [a mixed collection, pack­
ets in some herbaria are ChZor encoeZia versifonnis! 1 CUP-A. 

Specimens Examined : U.S.A . - ALABA~~: CUP-D 3564 (77 -
88). CONNECTICUT: CUP-D 3563 (77-87). GEORGIA: CUP 37277; 
R.P.K. 813. INDIANA: CUP 52461. IO\~A : CUP-D 8052 (77 - 105). 
KENTUCKY: CUP-D 10525 (77-113) . ~~INE: CUP 51731, CUP- D 
5271 (77-99). ~~SSACHUSETTS : BPI-Cain 40545 (= TRTC 40545), 
40560 (= TRTC 40560); CUP-D 4530 (77-94); R.P . K. 3826. m­
CHIGAN : CUP 51798. NEN JERSEY: CUP 51790; CUP-D 4533 (77-
87), 5981 (92-173) . NE\~ YORK: CUP 51671, 51711, 51712, 
51730, 51789, 51791, 51793, 51794, 51796, 52627; CUP-LG 12; 
NYS - Peck s .n., on decayed wood, East Worcester, Otsego Co . , 
July (no year), holotype of HeZotium rugipes , isotypes: CUP-
05982 '(92 -1 74) , R.P . K. 2620; CUP-D 5983 (92 -1 75) , (no sub­
strate), Adirondack Nts . , Dr. Peck, (no date), authentic 
materia l of HeZotium rugipes . NORTH CAROLINA: CUP 51769, 
51771 ; CUP- D 9469 (77 -1 06); PH-ScllI,einitz Syn . Fung. No . 
876-133, (substrate unknown), Salem , ( no date), presumed 
holotype of Peziza torta (= CUP 51670) . OHIO: BP I- Elliott 
12488 (= DAml 12488); CUP 51788; CUP-D 4531 (77-95) . PENN­
SYLVANIA : BPI-Henry 1385, 3035; CUP-D 564 (77-84), 3565 (77-
89) . VIRGINIA: CUP 51781, 51782, 51784. NISCONSIN: CUP-D 
10022 (77-111); R.P. K. 2792. 

CANADA - ONTARIO: BPI-Groves & Biggs 9251; Il.P.K. 24 15. 
QUEBEC: BPI-Shear 4167b. 

JAPAN - HONSHU: CUP-JA 178, 479 . KYUSHU: CUP -JA 414 . 
NE \~ ZEALAND : R.P.K. 3243 (= Dingley 19026]. 
PUERTO RICO: CUP-PR 4054 . 
TAS~~IA: HO-Ilodway s .n., (no substrate], Na tional Park, 

(no collector), June 1924 (= CUP 52628, = R. P.K. 2842), holo­
type of Ciboria oZivacea . 

UNION OF SOVIET SOCIALIST REPUBLICS - RUSSIA: TAA-Kull ­
man & Raitvi'lr 61253, Parmas to 15418, 154 69 (= R.P .K. 3375), 
16220 . 

LOCALITY UNKNONN: L-Persoon 910, 256-13 18 (locality, 
date and collector un knmm ) ut Peziza versiformis (= CUP 
51761). 

Notes : This species "hil e distinct f r om ChZorencoeZia 
versifomis is often confused "ith it. The ranges of C. toY'­
ta and C. versifomis overlap. The paraphyses and the s ub­
g l obose to definitel y clavate tomentum hyphae of C. tor ta 
often have strongly gr een pigmented and heavi l y granular Con­
t ents. I have examined specimens \yhic h appear to be ma l form­
ed in that th ey possess a poorly developed hymenium. When 
th is occurs, such specimens always exhibi t paraphyses and 
t omentum hyphae with an abundance of pigmentation . 
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