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THE VALIDITY OF THE GENUS PILAIRA 
ROBERT S. ANDERSON 

The genus Pilaira, as established by van Tieghem,1 was recog
nized as closely related to Pilobolus, and as similar to that genus 
in the character of the sporangium ,~all, which is entirely cuti
cularized except for a ring immediately belo,v the insertion of the 
columella. In Pilobolus, ho,vever, the sporangium is shot into the 
air at maturity, breaking at the noncuticttlarized ring. The rup
ture is caused by the increasing pressure of the contents of the 
sporangiophore a11d this pressure is correlated with the character
istic swollen tip of that organ. In Pilaira, on the other hand, the 
sporangium, instead of being shot off, is merely raised by the 
lengthening of the sporangiophore to a height of ten or t,velve 
C'entimeters and then either falls off or is detached by contact with 
any foreign object. Four species of Pilaira are listed in Saccar
do 's Sylloge Fungorum. Fitzpatrick,2 ho,vever, in his recent 
treatment questions the validity of the genus, suggesting that the 
species described may have been based on abnormal developments 
of Pilobolus. In view of this statement it seemed worth while to 

' re-investigate the matter. The studies were made in the mycolog
ical laboratory of the State University of Iowa, under the direction 
of Professor G. W. Martin. 

Both Pilobolus crystallinus and Piwira ancnnala. occur commonly 
on rabbit dung collected in the vicinity of Iowa City ,vhen placed 
in moist chambers. Each lot of dt1ng was carefully wrapped when 
collected, and every precaution was talcen to excll1de contamina
tion. In. most cases sporangia appeared in from two to five days
the Pilaira usually in two days, the Pilobolus in three or four. 

Small glass bottles were sterilized by holding them over an open 
flame for two minutes. A single sporangium was introduced into 
each bottle, which was then plugged with cotton and marked. 
Pilaira sporangia were taken from fresh cultures by means of 
flamed forceps filed to needle points. In the case of Pilobolus, new 
sterile covers were put on the culture dishes when the sporangia 

1 Ann. sci. nat. bot. (VI) 1 : 51. 1875. 
2 The Lower Fungi. Phycomycetes. 253. 1930. 



DESCRIPTION OF PL .. ~ TE 

All figures x 22. 

Fig. 1. Pilobol11s crystall,1111.'l. Typicn] sporangiun, nn1l tip of spornngiophorc. 

Fig. 2. Pilobolt1s crystallinus. Aberrant Rponu1,giu1n, with lower portion as in 
Pilaira) but borne on a typfral swollen sporangiophore. 

Figs. 3-8. Pilaira a11omala. Showing "nrintion in spornngin. 
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THE GENERA OF THE DACR,Y1IYCJi~TACEAE 

G. W. ~lfARTIN and ~'L C. FISHER 

The family Dacrymycetaceae was established by Brefeld in 1888 
(2) to incluµe those tren1ellaceous fm1gi in which the mature 
basidia are furcate, the cylindrical base giving rise to two thick 
branches, often called sterigmata, but which are better referred to 
as epibasidia, each of these being tipped by a true sterigma and a 
spore. The family itself is acleqnately characterized by its dis
tinctive basidia, but within the family the generic distinctions 
are by no means clearly defu1ed. Because of that fact it seems 
desirable to prese11t a key to the genera " 'hich seem ,vorthy of rec
ognition, with brief comments on these. 

Many of the Fungi included in the family ha,·e long been 
familiar. In the Systenw rnycologic1t1n and Elench us fungoruni 
Fries mentions several genera and a numbe1· of species, bl1t because 
of his relative neglect of microscopic characters they are not co
herently grouped. Tulasne (12) ,vas the first to demonstrate the 
peculiar characteristics of the basidia of the group but did not 
propose taxonomic readjustment. Brefel<l, in erecting the family, 
regarded it as the lowest family of the Autobasidiomycetes, recog
nizing, however, its close relationship with the Tremellaceae. 
Patouillard (10) reunited the family, as the Caloceraceae, v.1ith the 
tremellas, rusts and smuts, in his group Heterobasi<lieae. Hen
nings ( 6) follo,vs Brefeld, but most later writers, including Coker 
( 3), Rea ( 11), Bourdot and Galzin ( 1), and Killcrmann ( 7), have 
adopted Patouillard's view. In Gatlffiann and Dodge (5) the 
family is regarded as constituting an independent order, coor
dinate with the Cantharellales of their treatment, both groups 
being derived independently from the Ascocorticium group. It is 
not our purpose to discuss at this time the arguments offered in 
support of these various viewpoints, since all recognize the dis
tinctness of the family itself. 

The following key is intended to make possible the recognition 
of the nine genera which seem to be fairly clearly definable: 
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a. Fructi fication broadly effused, thin; surface smooth ; waxy when moist 
-· -- ·······························------·---·--·--··-····················---········--·-··-··--·······--··· 1 .Arrllytidia 

a. FructificaHon pulvinate, cupulate or more or less pileate and erect .......... b 
b. Sessile, or ·with a root-like base immersccl in the substratum ................ c 
b. Erect, narro"·ly attached, usua.lJy stipitate ancl pilen.te ········--·--·······-·---- d 

c. Discoid or pulvinate, often becoming cereb1·ifonn; attached by a point or 
more or less rooted ·········---·····--· .................................................... 2 Daory1nyces 

c. Cupulate; tough gelatinous; spores ln1·ge, becon1ing many-celled; hymenium 
inferior _______ _________ _________ __ ___________ __ . --------· ·-- ----- __ ___ ___ _ ___ _ ____ __ _ __ _ _ ___ _ ____ _ _ _ __ 3 F e-,ns jo11ia 

d. Erect, subulate, simple or bl'anched; hymeniu1n covering entire exposed 
portion, hence stipc practically lacking --·----- -------------------- ---- ------ 4 Calooera, 

d_ S ti pi tate and p il eate -- _ ·-- _ ---------- _ --- --- ------ --- -------- __ -- ----- _ -- -- ------ --- _ --__ ---- -.. --- --- ---- e 
e- Pezizaeform; stipe short, thi ck, gelatinous except at base, ·which is :fibrous; 

cortex of s,vol1en, capitate cells; hyn1eniun1 superior ______ ______ 5 HcterotexPus 
e. Not pezizaeforrn; stipe tough; cortex not composed of sw·ollen, eapitate 

eel ls ____________________________________ --·----- ___ . -- . ----- _. -· ·----- .. ____ .. ------- __ ·------ ---- __ . ·-- -· ·-·- ·- __ ---- --- _ -- f 

f. Pileus subglobose 01· flattened as in Daerymyces ---·---------------------------------- g 
£_ Pileus not as in Dacryrnyces -------·------------------------------·----··---------·---·------·-------- h 

g. Stipitate or substipitate, the ·white :fibrous, tough stalk separating into 
branches and deeply penetrating the substl·atum _____ -----------··· _________ 6 D itiola 

g. Stalk tough-gelatinous, cylindrical, not deeply rooting; head flattened --------
-___________________________________________ ·--. __________________________ . ___ . __________ ·- _______ . _______ . ·- _ _ _ 7 Dacryopsi-s 

h, Gelatinous, with a stout stalk and a swollen n1orchella-1ike, usually conical 
h ymeno pho re _______________________ -- ... -__ ·-- -- ----- --____ ---- --. ------· ____ ______ ____ __ 8 Dacryonii t ra 

h. Tough or' cartilaginous; spathulate or cupulate; hymenium unilateral, in
ferior; stcn1 more or less lateral -------- ·---------·---------·----·---·------ 9 Guepi'111'opsis 

1. ARRHY'rIDlA Berkeley 

I-looker 's Jonr. Bot. 1 :234. 1849. 

In configuratio11 of the hy1nenium, this genus is similar to Cor
ticium among the I-Iymeniales. Berkeley's diagnosis is very nu• 
satisfactory. He believed the genus to be close to lVIerulins. He 
sent a portio11 to Fries, ho,vever, and the latter (Novae Symbolae 
1\·Iycologicae p. 114, 1851) noted its relationship to l)a crymyces. 
This is conilrmed by Lloyd (~'[ye. Writings 6: 899, 1919) , ,vho 
sa,v the type i11 Europe. 

In 1885 Cragin published the ge11us Ceracea (Bull. Washburn 
College Lab. N~t. Hist. 1: 82). Cragin's diagnosis ,vas copied in 
the Journal of l\1Iycol.ogy, 1: 58, the same year, and this is ofte11 in• 
correctly cited as the place of publication. Cragin 's name has been 
ge11erally adopted, but his diagnosis is no better tha11 Berkeley's, 
and since Berkeley's name was validly published, and the material 
upon which it was based has been verified by Fries and by Lloyd, 
1\.rrhytidia is clearly to be preferred. Cragin 's type has apparent
ly been lost. 
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The only specimens availahle to us for study are those distributed 
by Krieger a~ Ccracca aurco-fu.liia Bres., J?ungi saxonici 1909. This 
material is characterized by a very flat, irregularly discoicl fructifi
cation, the uisks mostlv le&-; than a centimeter in diameter, but often 

~ . 

much larger. up to 10 cn1., the larger gro,Yth being nppurently by 
confluence. The attachment is by n central point, the rest of the 
lo,ver portion merely appresse<l to the substratum and follo,ving 
its irregularities. Von llohnel regards it as the same as D<u·ryn1yccs 
confluens 'Karst. Ho,vever, the texture is ,vaxy. not gelatinous, 
and the spore.:; are I-septate, both of ,,·hich characters suggest 
Arrhytidia. ~\ typical ..c\rrhytiaiu \\'onld undoubtedly be more 

broadly attached. 

2. DACRY?iIYCES Nees ex J<'ries 

Syst. Myc. 2 :228. 1823. 
Nees wrote Dacryorn.yces and his spelling has commonly been 

adopted. Fries, ho\vever, maintained his spelling in several later 
,vorks, suggesting that the change ,vas intentional, and since it is 
not etymologically incorrect, this usage shoul<l be follo,red. 

Dacrymyces is the best-lrno,V11 genus of the family uncl includes 
several of our commonest species. Nevertheless, the limits of the 
genus have not been clearly defined, and it hns been confused 
\Vith l~emsjonia, IIeterotextus. I>i1iola and I>acryopsis. ~[ost de
scriptions allude to the pileus as c.•on1pletely c·o,·ered by the hy
menium. This is incorrect, as the free portions ,rhic·h nre uot ex
posed to the air are n.l,vays sterile. This is ,vell brought out in 
the discussion and illustrations of l?isher ( 4). Since the attach
ment is always narrow, the Jo,ver portion 01 the hymenophore is 
al,vays contracted at the base, which may be a mere point of at
tachment or may merge into a fibrous, root-like portion, but 
neither stem nor root are sharply delimiteu, as in the other genera 
named. Once the characters arc understoo<l, it is usually easily 
distinguished from all but Ditiola. 

3. l•,E~fSJO:XIA Ijirics 

Summa Veg Scand. 341. 1849. 

The original description is as follows: '' Cupularis, gelatina 
firma. distenta, heteroplaca, subtus villo~a, disco crasso discreto 
gelatinoso laevi, sporophoris immersis monosporis, sporis seceden-

• 

tibus." 
Emphasis is here placed upon the cup-like character and the 

.. 
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smooth, gelatinous hymenium. Later writers, in disct1ssing the 
genus, have emphasized the large spores, ,vhich before germination 
become divided into 12 to 20 or more cells. The cup-like fructifica
tion suggests Heterotextus, from which genus it is separated, 
however, according to the descriptions, by the lack of a firm, stem
like base, the absence of the capitate cortical hairs, the inferior 
hymenium and the large multi-septate spores. Istvai1ffi 's figure, 
in Brefeld, shows a peziza-like base with a distinct margin, and 
the hymenium superior. Buller (Res. II, p. 165) publishes a 
photograph in which the margin is less apparent, and states that 
the hymenium is always directed downward. Our diagram is 
based on his statement and photograph. The cortex is evidently 
distinct from the interior, but Lloyd, who knew Femsjonia and 
established Heterotextus, thought them distinct. We have seen no 
examples. 

4. CAL0CERA Fries 

Syst. Myc. 1 :485. 1822. 
Clearly diagnosed in the original description, although placed 

between Clavaria and Geoglossum, since li'ries paid little attention 
to microscopic characters. Tulasne seems to have been the first to 
point out its true relationships (12). Usually spoken of as stipitate 
but Fisher has shown that our common species, 0. cornea, is prac
tically stemless and we assume that that is true of other members 
of the genus. In any event, the erect, narrowly attached, subulate 
fructifications are easily recognizable. 

Oalocera striata, as illustrated by Istvanffi in Brefeld's treat
ment, has a distinct stalk and a swollen, long-conical head marked 
with longitudinal striations, strongly suggesting Dacryomitra 
pusilla as illustrated by Tulas11e, and if not that species, would at 
]east seem to be congeneric with it. 

5. liETEROTEXTUS Lloyd 

Myc. Writings 7 :1151. 1922. 

The distinctive cortical cells characterize this genus satisfac
torily, and it is not likely to be confused with any other after 
microscopical examination. Very old basidiocarps became highly 
deliquescent and suggest old fructifications of Dacrymyces, but 
even in such the cortical hairs persist. The genus has been dis
cussed in a recent paper by Martin (9). It is there stated that 
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the hymenium is probably inferior. Professor Paul F. Shope of 
the University of Colorado, who has collected a typical species 
abundantly, informs us that in his experience the hymenium is 
always superior . 

6. DITIOLA Fries 

Syst. :&riyc. 2 :169. 1823. 

As originally described, this g·enus was placed with more or 
less gelatinous Ascomycetes, :follo,ving Bulgaria. In the Elenchus 
fungorum 2 :17, 1828, 11ote is made of its possible dacrymycetaceous 
affinities. The best-known species, D. radicata, has been studied 
by Lindau (8) and his treatment and figures are usually copied. 
It is undoubtedly close to Dacrymyces, differing in the more 
globose head and the short but firm stalk which merges into a 
usually branching, deeply-penetrating root. 

7. DACRYOPSIS l\1asscc 

J our. of l\tlycology 6 :180. 1891. 
This genus is like Dacrymyces in the character of its head, but 

it has a stalk resembling that of Dacryomitra but tougher and 
more cylindrical, " 'hich is little or not at all rooted, as contrasted 
v.-ith that of Ditiola. There has been a tendency in recent years 
to discard this genus, merging it with Ditiola and Dacryomitra, 
but ,ve believe it should be retained provisionally, pending .further 
study, as stated by Fisher. The citation Grevillea 20 :24, 1891, 
sometimes given for the genus, is incorrect, as this is merely a 
copy of the earlier publication in the J ournal of l\Iycology. 

8. DACRYO?r1ITRA Tulasne 

Ann. Sci. Nat. Bot. 5 ser., 15 :217. 1872. 
Based on a species, D. pitsilla, described and illustrated as erect, 

8-10 mm. tall, with a gelatinous stem and somewhat swollen, 
clavate, conical pileus. The latter is marked by broad, shallow, 
longitudinal, anastomosing ribs. A second species, D. glossoides, 
,vas described by Brefeld (2) as having a broadly conical or 
rounded head, with much more pronounced ribs, giving it a strik
ingly morchelloid appearance. His species is much larger, attain
ing· over 30 mm. in height. The drawing by Istvanffi accompany
ing, Brefeld 's description is the illust:vation of the genus commonly 
reproduced. Brefeld also notes that the spores of this genus be-

I 
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come 3-septate before germination while those of Calocera become 
I-septate only, but the value of such a character as a generic dis
tinction in the present family is distinctly subordinate. Bourdot 
and Galzin say the head may be either morchelloid or smooth, 
" 1hich again raises the ql1estion of the distinction betwee11 this 

. genus and Dacryopsis. Note also the comment on Oalocera striata. 
We have not seen authentic specimens, although a small form 

occasionally collected in Iowa may belong to this gent1s, but the 
illustrations and descriptions of Tulasne and Brefeld seem to 
j11Stify the retention of the genus as " 'ell as the segregation from 
it of Dacryopsis. 

9. GuEPINIOPSIS Pat. 

Hymenomycetes, d'Europe 159. 1887. 
This is the genus to which Fries' name Guepinia is often applied. 

~,ries, however, founded the genus on the large funnel-shaped form 
often known as Gyrocephalus ri1,fus which has longitudinally sep
tate basidia; hence Guepinia is a genus of the Tremellaceae, and 
Guepiniopsis must be used for those gelatinous fungi with basidia 
of the dacrymycetaceous type commonly referred to Gt1epinia ( see 
Martin, 9). 

Fisher ( 4) has recently studied the two species occurring in 
Iowa, G. spathularius and G. elegans. The tot1gh gelatin.ous, al
most rubbery consistency of the pileus, the definite stalk. a11d the 
sharp delimitation of the hymenium to the inferior side of the 
pileus make this genus easy of recognition. 

Doubtful genera 
The genera Apyrenium, Collyria, lVIyxomycidium, Hormomyces 

and Cladosterigma are listed as doubtful genera by Killermann 
(7). Of these, l\liyxomycidium Massee is said to be merely a pen
dent Calocera. The others are probably not to be included in the 
J)acry1nycetaceae. 

Dacryopsella v. Hoh11el is a11 Hymenomycete, as shown by an 
examination of the type collection. 



DESCRIPTION OF PLATE 

All figures diagrammatic to show relation of hymenium, hymenophore and 
stipe, if present. 

Fig. 1. Ceracea aureo-f ulva Brcs., xlO. 

Fig. 2. Dacry1nyces deliqiiescens Fr., xl 7. 

Fig. 3. Femsjonia htteo-alba F r., x5, Diagramniatio section based on de-

Fig. 4. 

Fig. 5. 

Fig. 6. 

Fig. 7. 

Fig. 8. 

Fig. 9. 

Fig. 10. 

"Fig. 11. 

scriptions and illustrations of Brefeld and Buller. 

Calocera cornea Fr., x 12. 

Heterotcztus alpin1,s (T.&E. ) l\Iartin, x5. 

Ditiola radioata Fr., x6. After Lindau. 

Dacryopsis n11da Massee, x12. 

Dacryontitra glossoides Bref., x2. After Brefeld. 

Daoryo1nitra p1~lla Tul., x5. After Tulaane. 

Guepini-opsis spatlntlarius ( Fr. ) Pat., x6. 

Guepiniopsis elegans (Fr.) Pat., x 6. 
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A I\1ORPHOLOGICAL STUDY OF CERTAIN 
SPECIES OF TREMELLA 

ALPHA MAE LOONEY 

This study was suggested by the great confusion existing in the 
Tremellaceae and particularly in Tremella, its type genus. The 
tr~mellas have never received adequate attention, a circumstance 
due probably to the fact that it is only during or immediately 
after wet weather that their fructifications are conspicuous, these 
structures at other times drying to mere films or at most shrivelled 
skeletons of the forms assumed 11nder moist co11ditions. Although 
the fructification produces spores only when in an expanded state, 
the wood-inhabiting mycelium is active for a much greater part 
of the time and a number of these fungi have been suggested as 
important wood-rotting organisms. 

The genus Tremella, so named by Dillenius i11 1741 because of 
its soft, tough, quivering texture, was conceived in a very wide 
sense. Pre-Friesian authors generally included in it nostocs, 
lichens, tubercularias and even Gymnosporangium. Their des
criptions, deplorably scanty, are practically useless except when 
accompanied by illustrations. Bulliard, however, gave full de• 
scriptions, accompanied by unusually satisfactory illustrations. 
'l'hot1gh many of the forms he included in the genus are not no,v 
regarded as tremellas, he did have an idea of the great variation 
possible within the species. Persoon (25) i11 1801 excluded 
aquatic forms as algae. He retained twenty-five species, most of 
which are now placed in other genera, and divided them into four 
groups, the division based wholly on form. Albertini and Schwein• 
itz (1, 1805) and 1\ilartius (20, 1817) made unimportant mod
ifications of Persoon's grouping. By the time of Link (17, 1833) 
t1?-e genus had been fairly well cleared of the obviously erroneous 
inclusions. He provides a useful synonymy. 

Fries (13, 1823) put into more logical form the work of his pred• 
ecessors. His classification ,vas largely on the basis of form and 
texture. By the exclusion of Exidia, Naematelia, Dacrymyces, 
Agyrium, and Hymenella from the genus Tremella it ,vas greatly 
narrowed; even so, it included a number of foreign species and 
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synonyms. The genus was divided into three tribes: Hygrom
itroideae (stipitate and expanded into a head), \vith one species; 
l\lesenteriformes ( caespitose, foliately expanded, flaccid, naked), 
,vith five species, and Cerebrinae (pulpy-gelatinous, turgid, at 
first subcompact, pruinose with spores), ,vith six species. His sub
division Coryne, synonomous ,vith Pcrsoon 's Acrospermum, in
cluded certain species regarded as helotiums by Persoon. The 
other subdivision, Phyllopta, included forms parasitic on liYing 
fungi, and is, according to Fries, related to Sclerotium. 

Thirty years after this work of Fries came that of the 
Tulasnes. In 1853 L. R. Tulasne published obscrYations on cer
tain tremellaceous forms (28). Though his taxonomic conclusions 
were fallacious in some cases, his accurate obser,ations, clear dis
cussions and drav.rings make this a work of fundamental impor
tance. 

Brefeld (5, 1888) recast the genus on the basis of spore shape. 
After separating species of Exidia, Ulocolla, and Craterocolla, the 
last two genera created by himself, only '' rom1d-spored'' forms 
remained. Naematelia ,vas included in Tremella. Brefeld is re
garded by many as the great morphologist of the Tremellales, con
sequently, his taxonomic following is very extensive. It appears, 
ho,vever, that many points emphasized i11 his taxonomic decisions 
are of little or no significance. 

Winter (29, 1884), using Fries' generic classification, ,vith son1e 
modifications, retained the divisions Cerebrinae and :Olesenteri
formes; his Tuberculiformes, small en1mpent forms, and Crus
tacea, flat fructifications, seem both to ha.Ye been segregated from 
Cerebrinae. Winter did not separate forms with separate conidial 
fructifieations. 

The work of A. P. 1\1:organ (21, 1888) of Ohio, territorially 
limited and with only brief descriptions, is of significance only as 
one of the first attempts in this country to classify the Tremellaceae 
of a particular area. 

Berkeley and Curtis did little of critical nature with the trem
ellas. The same might be said of Cooke, whose ,vork ,vas not suf
ficiently accurate and thorough to be of value. He follo"•ed Brefeld 
in his classification. 

The work of Patouillard (23, 1900) has been unduly neglected 
in this country. He adopted Karsten 's Ditangium for forms ,vith 
separate conidial fructifications. He included Naematelia in 
Tremella and divided the genus into (A) Foliaceae, with erect, 
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varibusly contorted lamellae, (B) Cerebrineae, with obtuse and 
contorted veins on the surface, (C) Crustaceae, expanded and with 
smooth surface ( e.g. T. nucleata), and (D) Tuberculiformes, mi
nute fructifi.cations appearing as round or flat tubercles. 

In America, in the last twenty years, a number of mycologists 
have studied the Tremellales. Gilbert (14, 1910) presented de
scriptions, discussions and a history of the group as represented in 
Wisconsin, accompanied by a most excellent bibliography. Coker 
(8, 1920), of North Carolina, worked on the species of his state. 
Burt 's notes (7, 1921) on the Tremellales are very accurate. 
!Jloyd 's voluminous notes, resulting from an extensive examination 
of native and foreign species, have never been compiled. Martin 
and Huber (19, 1927) treated all species of Tremella known at 
that time from Iowa. 

Of the modern European mycologists, four should be considered 
in connection with their work with the Tremellales. Rea's treat
ment (26, 1922) of the genus Tremella is not especially notable. 
In addition to the usual subgeneric divisions, Foliaceous, Cere
Lriform, Crustaceous, and Tubercular, a fifth, characterized by a 
firm, hard nucleus, accommodates naematelias. 

The taxonomic arrangement given by Bourdot and Galzin ( 4, 
1927) is probably the best for the genus Tremella, the genus here 
jncluding Naematelia as one of the foirr subdivisions, the other 
three being Mesenteriformes, Cerebriformes, and Tuberculiformes. 
'11he descriptions of the species are the result of careful research. 
Furthermore, the number of species considered is great enough to 
permit the application of the key and descriptions in countries 
other than France. 

Killermann, in Engler and Prantl, 2 ed. Vol. 6 ( 1928), in his 
treatment of the genus follows Brefeld in including Naematelia 
and recognizing the separate genus Craterocolla. He divides 
Tremella into six sections, Crustaceae, Cerebrinae, Mesenteri
formes, Tuberculiformes, Claviformes, and Phaeotremella, the last 
division to accommodate Rea's dark-spored Phaeotremella pseudo
f oliacea. 

The standard work of Saccardo, even though it is only a com
bining of the results reported by other investigators, must be con
sulted frequently, but with caution. 

Neuhoff (22, 1931) provides a critical key to the European 
species of Tremella, recognizing nineteen species and listing a 
number of additional species he regards as doubtful . 
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It ,,;n be obseryed in n. re,·ic,,· of the literature of the genus 
Tremella that the progress can be diYided into rather definite 
steps; after the early confu~ion, \\'hen \'al'ious forl'i(..'11 for1ns sn<·h 
as algae, imperfects, lichens, etc. \\·ere in<:httlc-d. 1•n1nc. bcgi nning 
,vith Pe1~n, the attempt at organization, ex('ludiug the 1nost ob
,·iously foreig11 members, anu finally " ·ith the Tulasncs 1111tl I~re
feld, the use of basidial auu spore nu•asnrcn1ents aud dC' criptions 
to further delin1it and organize the genus. ,vhile <~0111J)n11iti\'t"ly 

little intensiYe research has been done on Trr.1nclla, the genus has 
gradually been <lefiucJ until totlay it posse~ c · at least sonic de
gree of homogenity. No,~ that classification is on n ,norc funda
mental ba._-;is than habit c-hara(•ters anc.l texture afford. it appear~ 
that con1parativc stability ,rithin Trc1nclla and rclnh1t1 gf.lncrn 111ay 
soon be achieved. Ho\rever, if the vnr~·ing rc~ponscs of purtieular 
species under different circu1nstauccs \\·ere to be obsc1,·cd, it is 
probable that n1any of the vrescut spceific bonntlaric·s ,vould fall. 

I ha\'e attempted, in the t\\'O discu sions follo"·ing, to 1nahe tho 
"·ork as accurate ns possible and to base it, so inr as raeilitit'S pcr
roitted, 011 objective standards. Colors describing the spccinH'H8 

arc 1o be found in Ridg,vay's Color ,~lcrnd(lrds. J\ <'atnera lnl'ida 
\\·as use<l in making the drawingg, all from mnterin l under the oil 
in1mcrsion lens and lOx ocular at the unifor,n 1nagnificntion of 
1600x. In selecting subjects for the dra \\'ing~ and n1ensnrc1ncnts, 
an attempt "·a._<3 made to include the forms appearing 1110s1 ~01n

monly ,vithin au ind.iYidual specimen. Though it "·as not al\\•ays 
possible to interpret all hymenial stt·u<'tnres olJscr,·cd, dt'8\\'ings 
of then1 have been included. for refcrcnl'c in future re l'nrch. It 
is hopcu that the history included in this iutroduc·tion atHl the• t\\·o 
discussions follo,ring moy he of assi:;ta11ce to o1hcrs uttc1nJJti11g tu 
n1eet the problems encountered in the gcuns 'rrcn1r.llu and other 

related genera. 
The "·ork has been done in the mycological lahoratol':r oi the 

State l Jni,·crsitY of Jo,va under the direction of J>rofcs ·or < '. \\r . 
• 

1\larlin. 

Tl'c1nella J,-o-11dosa n11<..l Trcn1clltt f oli<1c£a 
Both Coker and l~loycl cxpre:;s doubt ,vhct her frond.Qsa and 

/oliacra arc distinct; I attempt to offer proof of their prohnhlc 

S\·uonomY. 
• • 

Trtn1cll" frondosa, a common species, has boon lle c·ril>cd hy n 
number of authors. All ogrec substa,1tially us to habit of ~ru\\'lh, 
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greater diversity of opinion occurring as to color. It is believed 
by all except Coolre that with age frondosa becomes darker, ap
proaching black. Disagreeme11t exists as to the color of the young 
stage, which is described as yellow or reddish yellow, fleshy brown, 
ta,vny and russet. Cooke describes it as yellow, growing pale. In 
material used for this study I found only one specimen which was 
not bearing spores; in color it ranged from cinnamon buff to honey 
yellow, which may or may not mean that the young stage is really 
lighter. I find little or no correlatio11 betwee11 size of spores and 
color of specimen, and it is doubtfttl if there is much, if a11y, cor
relation between size of spores and size of fructification. 

The spore measurements reported by unassociated ,vorkers are 
extremely inconsistent'. Schroeter reports 5-7 µ, Bourdot and Gal
zin 7.5-10 x 7-9 µ, Martin and Huber 7-9 µ, Rea 8-10 µ, Coker 
5.5-7.7 x 6-10.5 µ, Brefeld 10-17 µ*, Cooke 7-12 µ and Neuhoff 7-10 
x 7-9 µ. My own data, 3.5-7.5 x 5-10 µ, include the greater part 
of these figures. Saccardo and Cooke alone call the spores globose, 
Rea subglobose, Colcer, and J\tlartin and Huber, spherical to sl1ort
oval or broadly oval, Brefeld pyriform to globose, Bourdot and 
Galzin elliptical to subspherical, all of them apparently describing 
the same shape. I find the spores to be broadly oval to subglobose. 

Few basidial measurements are given. Saccardo and Cooke 
describe the basidia as globose and 15 µ in diameter. Bot1rdot and 
Galzin record them as 14-18-24 x 11-12-18 µ, Netlhoff as 16-20 

' (-24) x 12-18 µ. Coker calls the basidium pear-shaped, and 
ranging from 7.7-9.3 x 11-15 ~l, with a few reaching 18 µ. My 
own measurements, 7.25-14.8 x 8.6-16 µ, include those of Coker, 
but the upper limits of those of Bourdot and Galzin have not been 
approached by several microns, though it is not doubted that such 
a divergence is easily possible. 

Much misunderstanding exists concerning Trernella foliacea. 
Some authors recognize it as a species distinct from Trernella fron
dosa, some place it in a different genus, Ulocolla, and still others 
consider it synonymous with T. frondosa. 

Tre1nella f oliacea of Persoon 's original description was a caes
pitose, concave (Peziza-like), undulate-plicate, cinnamon red form, 
crinkled at the base, each individual measuring one inch in diam
eter. He describes the substratum merely as rotting trunks. He 
considered T. mesenteriformis a synonym, citing in Bulliard's 

* Neuhoff (Bot. Archiv. 8 :253, 1924) points out that Brefeld 's measurements 
are always too large, due to errors in the scales he used. 
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Plate 406, figs. A and pos ·ibly a, '"hich are y(.\ry sin1ilar to the 
illustrations oL T. f r<>ndosa. 

The indefiniteness of the original description mak~ it i1npos
sible to say ,,·hcthcr or not r'ries has n1isinterpret.ccl T. f ulfrrci.;a, 
us concci,·c<l l,y Pcrsoon. l•'rics describes the $pccie:s ns <luH rufous, 
lobes undulate, ,vith fnrro"·s eon11atc nt the l>asc•, an 11utun111ul 
1'or1n fron1 one to f"'o inches high aud nppcarin.~ on old Hr, pi11P1 

and birch trltnks. The importan<•c of the conca\'e c-hnrnl·h!r, given 
hy Pcrsoon, hut not n1c11tio11cd by l•'rics, tan he <lCtl1rn1ined only 
Ly examination of type specimens, if such exist. 

In T. f to11closa, his O\\'ll species, I◄'rics dt'scribcs n. ,·c1·y lnrg<: 
cacspitose form ,vith gyro e undulate lobes nnd plicnto base. 1\ s 
opposed to T. f oliacco, it is fi1m1 pallid ycllo,v, nn,l is rcporh•d on 
oak nnd beech. This ,vould not o( itscl f C'stablish a ne,v SJH't•ics. 

\\"it h no hnsiclia 1 or spore chara<·tcrizat ion by I\•r~oon or l•'rics, 
T. f oliacCia is subject to varied interpretations. 'l'he dl~c.cript ions 
Ly 13ourclot nnd Ga)zin nnd nea agree in n1ost pointR 'l'o l\0111·,lut 
nncl Gnlzin the species is hro",1ish- or ilc~h-rc,I. hecon1ing lighll'I' 
,vith age, undulatc-sulcale, base plicatc, 3-10 cm. in h{'ight and 
npproaching roundness, the basidin nC'arly hynli11c bnt h<'<·orning 
u1nhcr-bro,,·n and 1ncusuring 10-14 x 1 :J.] G ~l, the spor~ ovoid, 
Fpheriral, 6-9 x 8.9-13 ~•· l{ea, ho"·c,·cr, rccorlls the spur'-, as glo
bo<;O and 5-7 µ. 

To Dourdot and Galiin T. frondosa is lighter, more )'l1 llo\\'ish 
than T. foliacca, i-lightly larger (5-12 ~m.), on hceeh and hohn 
oak. Neither spores (elliptical or suusphcrical, 7-U x 7.f>-J0 ii) nor 
basiclia (11-12-18 x 14-18-24 ~l ) differ sig11ific~ntly. IIO\\'C\'t'l', they 
<lo not record bro\\'ll hasi<lin for T. frondosa. I{ea finds greater 
differences in height, T. frondosa, 10-12 c·n1., beginning a.t the 
upper limit!i of T. foliacca. This rl!1at ivcly greater size, 8-10 p, 
is true also for the globose spores, "·hich agree ,vith those of l3our
dot and Galzin. 

It is highly probable that Bourdot nn<l (:alzin and Ren do not 
descriho t\\'O spccie.c;,-only different expressions of T. frondosa. 
I have found the bro,\'ll basi<lia, as rcportc•<l hy l1uurdot and ( lnl
.zin, but I cannot, from <latn. uvnilublc, regard those SfJCC'inlcns con
taining them as anything other thnn vnriutions of 7'. frondosa. 

Trcniclla foliacca, in the scni;;c of Brcsadola, ns quotc,l by < uker, 
varies from hvnlinc-s.'H'chnrinc to fie hY-isahelliuc ,vith tnnbcr . . 
violet, 4-8 cm. in height nnd ,vidth, SJJorcs globoso o.n<l 7-10 x 7-9 
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µ, just beyond the figures by Rea, and the basidia 14-16 x 16-18 µ, 
beginning at the upper limits of measurements by Rea, and Bour
dot and Galzin. H e finds this species on Larix and Abies. 

A new genus, Ulocolla, was established by Brefeld, on the basis 
of rod-shaped conidia produced at the ends of the germination 
tubes of the spores, to include Exidia saccharina and Tremella 
foliacea, with the latter possibly only a variety of the former. 
This U. f oliacea Brefeld described as of the color of brown sugar, 
but darkening with age, lighter and sterile below, margins folded 
or the entire surface furrowed, the basidia and spores like those 
o..E an exidia, the spores being reniform and measuring 5-6 x 10-12 
µ. 

T. frondosa, to Brefeld, was a large tough-gelatinous tremella 
with distinct irregular ear-like lobes, weak r ed-yellow to chestnut 
brown in color, darkening \vith age, spores pear-shaped or globose 
and 10-12 µ, and found on botJ1 coniferous and deciduous \vood. Ob
'Viously, Brefeld has two distinct species, but since the form he 
describes and figures as Ulocolla f oliacea agrees in practically no 
respect either with Persoon 's original description of T. foliacea 
or \vith that of Fries, one can hardly believe him justified i11 bis 
synonomy. It seems also that he has interpreted T. frmidosa too 
narro\v ly. 

Cooke and Saccardo follo,v Brefeld in recognizing U. foliacea. 
Cooke, though agreeing essentially with Brefeld, describes the 
fructification as caespitose, 5-8 cm. broad, undulate, with plicate 
base, flesh or cinna1non, spores and conidia as described by Bre
feld. 

Cooke believes T. frondosa to be a large caespitose form r each
ing 15 cm. in diameter, ,vith gyrosc undulate surface, plicate base, 
color ·ycllo~v gro,ving pallid, not darker as Brefeld states, the 
spores globose and 7-12 µ, the globose basidia 15 µ. 

Saccardo has merely combined the data of Brefeld and Cooke, 
(·xcept to 11ote that U. f oliacea occurs on fir, pine, and birch. IIe 
gives also for T. frondosa Schroeter's spore measurements, 5-7 µ, 
as well as those of Brefeld. 

Gilbert describes T. folia-cea as a form 2-5 cm. ii1 hejght and 
2-10 cm. in diameter, pinkish ci1mamon, rarely deep bro,vn, plicate 
base, ,vith lobes so thick that a specimen can rarely be called 
foliaceous, spores and conidia as given by Brefeld. His figures, 
like his description, resemble very closely Exidia recisa. Gilbert's 
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de.script ion of T. f ro11doS<1 is very indefinite. He finds it to be on 
extremely yariuble form, ranging in color from cl<.'ar yello,v to 
reddish bro\\'11, the lighter forms being the smaller. This species 
oc<:nrs n1ost frequently on oak and may become 10-12 cn1. in height 

and 25 em. in length. 
l,loyd suggests that pos-.ibly no distinction exists l>Ct\\·ccn T. 

ft()11c/osa on<l T. foliacco, except that the latter is supposed to be 
darker. Ile finds the h~·n1enium the same, the spores hyali11c1 

• globosc, usuallr S ~l but ~ome beyond 12 µ, and the basi<lia bro"'ll, 
yarying greatly. L,loyd he1ic·re~ that T . frondosa, in the original 
seni-.e, "·as only o. large 71

• f oliacca,-a comn1endable conception. 
Coker, t oo, doubt~, that a distinction can be made bet\\·een T. 

f rondosa and T. f oliacca. Jio\\'CVeT', his description of T. f ro11dOS(l 

<locs not ncco1nmodutc smaller and lighter forms previously seg
rcgatc<l. IJ is ne\,. species, T. a,'IJJcra, includes for1ns distinguished 
f rom T . frondosa by lnrgcr sporc.."l (7-10 x 7-9 tt ) and nn1ch lurgcr 
basidia ( 16-18 x 1 t -16 ll ), crumpled, thic•kcr, le-~~ 15implc nu<l less 
perfect Jobe~, more t~n<lcr st rncture and darker color. 

Neuhoff recognizes both i-;pccics, agreeing essentially \\·ith the 
characters giYen for them by Bonr<lot and (Jalzin, except for the 
establishment of the variety succino to include those b'1l101ler, rc<l
br0\\'11 forn,s of /oliacca fonn<l on coniferous '\\'ood und having 
hro\\11 basidia. Ile note._-; thn t the variety an(l the Rpccics are eon-

nccle<l by transitional forms. 
,,ri1cn one recogni zes the in1porlancc of the study of hasidia nnu 

spores, it hccome...c; apparent ho,v nearly impo....~ihlo it is to dis
tinguish bct\\·ccn T . foliacca and T. f ro-ndosa , as <lcscrihcd by the 
original authors, particularly ,,·ith the great variation given for 
1'. f rondo.•ar. Only hy ~tu1ly of tho type. herharium spccin1cns can 
the distinction, if there is one, be establhihcd. 

Taking into ncconnt the previous work on these t,vo species ttnd 
the data from i::pcc·imcns examined, Tt·ctncllu frondosa mny be 
c·ha nJt•t criiecl as fol h>,rt..: 

'l'rcn1clla f ro11rlosa, the largest 8pccics of the genus, may attain 
a height. ul' nine c·cnti,nctcrs or rnorc; it j._ co1nmonl _v clon~ntcd and 
slight]~· \\idcr than high. The huE-C of the fructifi<•ntion it-. latera11y 
flattened nnd grcally elonga ted; the conspicuous fnrro\\·s or pli
c•alions, gyros~ nt time~, are very close together at the hn~e, becom
ing spread, hrunc·hcd, and less <.1ii:-1inct as they progrCS!:I U})\\'nrd, 
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disappearing in the lower half or fourth of the lobes arising from 
the base. 

The lobes, frequently greatly contorted and fused at points with 
associated lobes, may be large, thin, tmdulate, with ruffled or only 
shallow scalloped margins, or there may be, even on the same 
fructi:fi.cation, coarse ridges which form a low, gyrose mass. The 
r11argins or even the entire free portions of the lobes are usually 
lighter than the body and certainly than the base of the fructi:fi.ca
tion. This lighter portion, freq11ently cinnamon or clay color, may 
be as pale as cinnamon-buff or honey yellow. The base of the lobes, 
typically bet,veen Mars brown and Prout's brown, may be nearly 
umber, olivaceous brown, tawny, or russet. One specimen studied 
was a clear homogenous chestnut color. The base is always very 
nearly or quite black. 

The basidia vary in shape from a somewhat compressed form, 
with the transition from hypobasidium to epibasidium abrupt 
(Fig. 8,d), to the comparatively slender oval or obovate basidium 
,vith a gradual transition from hypobasidium to epibasidium (Fig. 
4,b). In size the hypobasidia range from 7.25 µ to 14.8 µ in width 
by 8.6 µ to 16 µ in length. The ratio of width to length, as 
estimated from averages of basidial measurements of each speci
men, ranges from 1 :1 to 1 : 1.4. Since there is mt1ch variation 
in size and outline of basidia, these characters cannot be used as 
diagnostic characters except in connection with other characters 
also. I11 the specimens studied the gradations between the basidial 
types, as well as in the size of spores, and the external characters, 
harmonize to the extent that one can do little other than call them 
all Tremella frondosa. 

The spores are broadly oval to ahnost spherical or with one 
slightly :flattened side (Plate I ) ; the large mucro is displaced some
what toward the flattened side. Though the spores show a remark
able range in size, the gradation is perfect. The width ranges 
from 3.5 µ to 7 .5 p., the length from 5 µ to 10 µ, the ratio from 1 :1.1 
to 1 :1.7. Though the range is great, other characters of the in
dividuals are such as to tie them all definitely into a single species. 
The spores, like the basidia, vary from hyaline to pale yellow, the 
contents usually evenly and finely granular, very seldom with large 
globules. 

From the examined material labeled T. foliacea no conclusions 
can justly be drawn. Only fragments were available; they appear 
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much like the typical f rondosa. The basiclia, howe"er, are out
standing in their cream and finally deep yello\V or decided brown 
color. Frequently they are borne at the tips of much enlarged 
stalks (Fig. 12,a,b) . They range from 8.5-15.5 µ in width by 10-
19 µ in length. The ye]lo\v or brownish yellow spores range from 
4.5-6.8 µ by 7-9 µ. The specimens studied for T. foliacea appear, 
from basiclial and spore characters, to represent only a variation 
of T. frondosa . 

• At present it does not seem possible to prove that T. f oliacea is 
only an expression,- environmental, age, or othcnvise -, of T. 
fr01idosa. The descriptions of Persoon, Fries, Cooke, Bourdot and 
Galzin, Rea, Saccardo, Brefeld, Lloyd, Gilbert, Coker, Neuhoff, 
Martin and Huber, and specimens from both Europe and America 
have been reviewed in the investigation of this point. Though I 
feel that they furnish less than absolute proof, I find much evi
dence for the synonomy of the t\vo species. 

Tremella lutescens and Tremella 1nesenterica 
Among modern mycologists doubt has arisen that Treniella 

lutescens and Tremella rnesenterica are distinct species. Coker rec
ognizes only T. lutescens, but he presents no evidence in support of 
his decision. The purpose of this treatment is to offer proof of the 
synonomy of the two species. 

As diagnostic characters habit, color, and texture have always 
been important in distinguishing between the two species. The 
season of appearance ,vas emphasized by early students, but today 
it is disregarded; basidial and spore measurements are no\V con
sidered very important. 

In the sense of Fries and other very early mycologists, TrenieUa 
rnesenterica Retz., is a simple, ascending, gyrose, plicate-undulate, 
smooth, tough, orange fructification appearing in \vinter and par
ticularly in spring. Cooke later adds that the spores are shortly 
ellipsoid and 6-8 µ in diameter. Brefeld believes T. niesenterica 
a flatter, soft form with the lobes forming reticulate folds and the 
spores 10-12 µ. 

The indefinite descriptions of earlier students have resulted in 
hopeless confusion among modern workers who have failed to ob
serve the extreme variability in the form of the fructificatiou. 
Bourdot and Galzin find T. rnesentet-ica to be smaller and more 
nearly foliaceous than Rea indicates; otherwise their descriptions 
are essentially the same, regardless of the slight non-conformity 
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in basidial and spore measurements. Bourdot and Galzin find the 
spores to be ovoid or spherical, 7-10-12 x 6-9-10 µ and Rea broadly 
elliptical, 13-14 x 7-8 µ, the basidia 15-20 x 10-18 µ and 15-20 x 
12-18 µ respectively. 

Among the recent American mycologists Gilbert, Lloyd, 1\1:artin 
and Huber, and Coker have ,vorked on the species. Only in spore 
measurements does noticeable difference of opinion appear. l\l[artin 
and Huber report the spores as mcasuri11g 12-14 x 8-10 µ, includ
ed in the measurements of Bourdot and Galzin and Rea. Gil
bert agrees with Cooke in spore measurements ( 6-8 µ), while Lloyd 
finds the spores to be ovoid and 6 x 8 µ. Only Lloyd reports 
hasidial measurements, 14 µ. 

Persoon recognized the species T. niesenterica, but he described 
the new species T. lutescens to accommodate those forms resembling 
T. niesenterica except that they are paler, much softer, and appear 
in the autumn; Fries described it more fully as caespitose, ,vith 
lobes crammed together and later connected, the fructification al-
1nost fluid in consistency, and whitish yellow in color. 

Cooke, agreeing with previous conceptions as to habit, color, and 
texture, adds that the globose spores of T. li1,tesce1is measure 12-
15 µ, four microns above the measurements for T. mesenterica. 
l{refeld, in disagreement with Cooke, considers T. li1,tescens the 
larger form. He adds also that the fructification when young is 
orange, but with age it becomes paler, even clear and crystalline. 
The basidial measurements given by Brefeld agree ,vith those re~ 
ported by Cooke, and begi11 at the upper limit of those of T. 
niesenterica. -

T. lutescens in the sense of Bourdot and Galzin is slightly larger 
than T. 1nesenterica, definitely foliaceous, much paler-sulphur or 
very pale ci tro11 cream, almost hyaline when very moist, the spores 
possibly slightly longer, 10-11 (-22) x 7-10 µ (T. mesenterica 7-10-
12 x 6-9-10 µ) a.nd the basidia 12-25 x 16-18 µ (T. mesenterica 
15-20 x 10-18 µ). Rea fu1ds aboi1t the sa1ne difference in the two 
species except that T. lutescens is much smaller. The spore meas
urements are the same as those given by Bourdot and Galzin and 
little different from those given by Rea for T. mesenterica. The 
basidia range somewhat larger for T. lutescens, 19-25 x 17-18 µ 
( T. 1nesenterica 15-20 x 12-18 µ) ; Bourdot and Galzin find a 
greater range of basidia, but the upper limits are the same as those 
of Rea. 



c:ilherl distinguishes hct\\·ecn 7'. 11,cscnl, rica antl T. lulcsccu.-. by 
the form ancl change in color, ,Yith 1'. 111csrnl< rica more hrniu-likc 
and gro,ving pa1cr, anu 1'. lutc,'iccns more mcsentery-like, becoming 
more yello,vish. (Hibert fiuds the '-J>Ol'C'- of 7'. lHfosccns suhglobo~c 
and much larger (12-16 µ) than those ot' 1'. »10S<'1dr.,-ica (6-S ~• in 
diameter). Lloy<l finds 110 clifl'crc11('C in the t"·o spc<·ies cxerpt 
that one, 1'. lutcsccns. is rery pale )·cl!o,v; his spore n1casnrcmc11ts 
(6 x 8 fl), like the hasi<lial ( 1-! ~l ), arc not snffi<'iC'nt)y extensiYe. 

:i\lartin and Iluher ha\'C clrs('rihc(l 11
• l11lr.~c<11ts as etnuposctl of 

hollo"' capi1ate lohe'>, rather fir1n, " 'ith the glohose or hroa<ll~· o,•al 
spores 6-9 ~l. i\[artin no" helie,·e<i the t,\·o species arc 011 ly diITeren t 
expressions of the one, T. lulcscc11.-.. 

T. l1tf csccns to ( 1okcr is a lohetl mas-.; \Yith JM.11)' of the larger 
lobes hollov1, c·olor pale to clenr oran.~c. firrnly gelatinous. and \\'ith 
the sphcriral to short elliptic spore" n1casuring 6.3-D x 7-13 p. 

Neuhoff, like Bourclot and Ctalzin, .finds the spores of lulcscc111; 
( 10-lG (-20) x h-12 ~L) to be slightly larger than 1 hose of >11rsc 11/crica 
(G-10 x7-10 (-12 !l )); he reports the same relationship in respcc;t to 
the basidia (lutcs<'cns, 15-20 x 18-25 ~l and nic~cntcri<'a, 14-20 x 
12-18 ~L ). Though Neuhoff 's conception of the t \\'O spceics a~rees 
in impoctant partirulars " ·ith that of' Bourdot uud Oalzh1, he 
differs in regarding n1cscntcricn the larger ,1nd 1norr deliquescent, 
less stable of the t"·o SlJCC'irs. Ile ~tntcs that no c>onillia are pro
duced in lulesccns . 

..t\fter an extensive. r1·ilical rcvie\Y of the litcratnrc and n1i,·ro
scopic examination of sperimcns, I c·an rcc•ogliizr. onl,v one 1'J)CC'ics, 
1'rc1nclla l1i1cscc11s. The species is e.xtrerncly varinhlc. I n tolor 
it range'l from practically hyalinc th1·ongh C'rrum, baryta ~·cllo,v, 
Naples yello,v, bnff ycllo,v, ,Yarn1 bnff, cin11amon huff, honey 
yello,,·, through the brilJiant deep chro1nc, cadn1ium ycllo\\·, c·n1n1-
cine yello" and orange, up to the intense nfars ycllo"'· The n1ost 
frequent coloration ranges fron1 clccp chronic or c·ad1nium yr.llo" to 
capueine yellow or orange. 

The fo1·m assumed is dC'pcnc.lc11t npon age and position on 1hc 
limb. The frnctification first appears as n tiny pale button, ,vhic·h 
gro,vs into a thin lobe gathered at the base and often <'Upped; this 
stage is extendecl to form a linear, ribbon like series. ..\s gro,,·th 
progresses fohling appears in the upper purl or the rr11c·tifi"atio11. 
The form of the mature frt1<·tiii<'atio11 is detcrminr.u hy position on 
substrat nm, those appearing dorsally being mo1·c or lcs3 cereb1·i-
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form, and those appeari11g ventrally or laterally tendi11g to gro\v 
upward, adheri11g to the bark, the free st1rface with the usual 
corlfigurations, the adnate sur face characterized by gyrose stria
tions. I11 all forms there is a ~'triate or stllcate area above the 
point of attachment beyond which the fructification quickly as
sumes a cerebriform-gyrose, or eye11 more or less foliaceous char

acter. 
On account of this variation i11 the form the fructi:ficatio11 as

sumes and the fact that the fungus begins fruiting quite early, 
it is obvious that measurements of habit are practically \Vorthless. 
I haYe record of fruiti11g bodies from 3 mm. to 5.5 cm. i11 height, 
while a resupinate form spreads laterally 7 cm., and extends 3.5 
cm. from point of origin directly out to the tip of the primary 
procumbent lobe. 

Ordinarily the fructification is gelatinous, even deliquescent, 
but one finds specimens "·hich apparently have been dried before 
their decline and, on being soaked, appear brittle and horny. 
Fresh conidial forms and declining specimens, \vhich are common
ly nearly or e11tirely hyaline, are extremely \vatcry in consistency. 

Treniella lu.tescens very early begi11s the prodt1ction of conidia. 
The forked a11d branched conidiophore (Fig. 24) bears conidia 
\\'hich range from spherical a11cl 2-3 µ in diameter to elongated 
forms with a length two or three times their \Vidth. It is difficult 
to dra\v a li11e betwee11 the larger co11idia and certain other hy
menial structures 1'1 hich are very confusing. One finds a great 
many globose su1·face bodies supported by a11 elongated inflated 
cell (Fig. 22c) ,vitl1 the greatest diameter neal'ly approaching or 
exceeding that of the superior structure; others show simply a 
heavy \Vall about the ,vl1ole ,vith no surface constriction, yet a 
distinct dividi11g line exists (.Fig. 18f). .1\gain, one fi.11ds a much 
inflated cell suppol'ting the 8maller globose e11d cell (Fig 22e) . 
.i\ branch may bear t\VO spore-like bodies on opposite points (Fig. 
21c). Chains of somc,vhat enlarged and rather elongated heavy
\Valled cells ( 1''ig. 17b), sometimes ,vit h cla1np connections, are fre
quently seen. There are also large bodies approaching the size of 
basidia (~1 ig. 22f), commonly hyaline, though sometimes contain
ing protoplasm that has occasionally divided longitudinally (Fig. 
22g), much as do basidia. 

I have no suggestion as to the significance of these hymenial 
monstrosities. In them one ran fin<l a reasonably co11vinring tl'ans-
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ition from conidia to hasidia! and thi" ma~· he tho proper interpre
tation, e~pecially si11ce they appear, for the most part 1 in an area 
intermedinte bct,\·een the ronidial and the busidial r<'gious und 
anudst the basi<lia. 

Within a c;ingle hymeninm one finds n1nC'h Yariation in shape 
nnd size of basidia. There is a perfec:t gradation fron1 the son1e
what elongate basidia (Fig. !Ga) "·ith n ratio of 1 :1.--1 (of aYera!.(c 
width to length) to those slightly compressed (l•'ig. 17a) ,vith a 
ratio of 1 :0.89. Iu ,vidth they range fron1 12 to 27 µ and in lrngth 
from 12 to 18 ~l. llo"'eYer, the Yariation us gntht't·c<l fron1 the 
aYerages of the indiYidual spccinlt•11s \\1oulJ he l:J to 21.f> fl for 
"·idth and J 5.6 to 23 ~l for length. In color they ,·ary t.'ro1n hya line 
to dh,tinctl r yello,v. • • 

The spores (Plates II, III) Yary t'ro1n ~uhspheri<'al to uho,,ute, 
broadly elliptical, and OYate In ,Yi<lth they range froin 6 ~t to 
12.5 µ and in length from 8.5 µ to 15.7 ~l. Exprcs..,ecl in aYrrages 
the range "'ould be fron1 6.7 to 10.5 ~t in "'iuth hr 9 to 13.2 ~l in 
length, "·hich probably include~ the more frequent sizes. In color 
the spores may be hyalinc, light cream, or rat her a de<'idetl yello,Y. 

Paratr'in sections ( l11 ig. 27) sho,v that the ra \'ii ies " ·ithin the 
fructification arc produceJ by lobe<; falling O\'Cl'. \\There a lobe 
touches another part of the fructificntion coulescclJ('C oc·cn1~ to a 
ccrtah1 extent, yet lcaYing an appreciable open area ,Yhieh usually 
displays at least some of the pe<:uliar hymcnial i-;trn<·ttn·cs preYions
ly described. HoweYcr, it appears probable that :-.on1c hol111,v11t•ss 
may result in older parts of the frnctific·ation from the lJreaking 
down of interior hyphae. 

I have found no justification for retaining the t"·o species. 
After a stu<lv of the forms assumed at <lifferent stages of dcYelop-

• 

ment, I .fin1l it almost certain that v,hat. most authors refer to as 
T. lutesce11s is either a young or late form of T. 1n£sc:11tericn, as 
ordinarily described, or can be exp1aine<l ag n response to enYiron
mental conditions. No true distinctions c·nn be estul>lishe<l on rel
ative size, spores, an<l basidia, for no snffi<:icnt agrccn1c11t exists. 
I have found in n single collection all variation~ fron1 1he pale 
young forms through the orange cerchi-i for1n or prone lateral 
for1ns

1 
to the soft, pallid deliquescent stage. l;,rics indicates thut 

Tre1nella lutesce11s may be described ns foliaPeons anll T. >111:se11-
• 

terica cercbrifo11n, but I haYe seen spec·imens ,\'hi<'h "'t•i-c partially 
foliaeeons, ,ome areas remaining c-e1·eln·iforn1. J•'urthe1·11101·r. \\'ith-

• 
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in a single specimen I have found a range of spore and basidial 
measurements sufficient to indicate both T. lutescens and T. mesen
te1·ica as reported. 

After a microscopic examination of a great number of specimens 
of a single species, it becomes apparent that the seeming disagree
ment in spore and basidial measurements reported is not to be 
taken too seriously. The spores are to be considered somewhat 
longer than broad,-shortly ellipsoid, ovoid, occasionally spherical. 
Some authors report only one dimension. Considering the shorter 
dimension one finds most at1thors agree substantially. Neither in 
the basidial data is appreciable disagreement reported; most seem
ing discrepancies are practically negligible. 

With the results of this study in mind, I cannot consider sub
stantial the differences between T. li1,tescens and T. niesenterica, as 
described by Fries. Consequently I am combining the two species. 
Since the name l1.1,tescens appears first in Fries Syste,na "Jrlycol<>
gicu1n, a pedantic application of the International Rules of No
menclature requires that this name be used. However, in modern 
literature it is the descriptions of T. rnesente1·ica that apply to the 
brilliant orange, usually cerebriform phase most commonly collect
ed; hence, much confusion would be prevented by the retention of 
this name. Furthermore, it seems indeed unfortunate to apply to 
this tremella, brilliant and substantial the greater part of its ex
istence, an utterly inappropriate name, which has always been 
associated with a pale, washed-out, yellow, deliquescent form, which 
proves to be the declining or unusual environmental expression of 
the species. However, if the taxonomic system is to be relieved o:f 
its present confusion, a strict following of the International Rules 
is necessary, even though in some cases, as this, such strictness may 
bring about inappropriate naming. 
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PLATE I 

TREJ.IELLA FRONDOSA AND T. FOLIACEA 

All figures of microscopic details drawn with camera lucida at a magnifica
tion of 1600 diameters, and reduced to 800 diameters in reproduction. 

Fig. 1. G. W. M. 704. 

Fig. 2. G. W. M. 154. 

Fig. 3. L. 61. 

Fig. 4. L. 62. 

Fig. 5. G. W. 11. 154. 

Fig. 6. L. 67. 

Fig. 7. L. 65. 

Fig. 8. M. B. G. H. 59652 

Fig. 9. G. W. M. 159. 

Fig. 10. L. 60 

Fig. 11. ?If. B. G. H. 60406 

Fig. 12. G. W. M. 148. 

Fig. 13. L. 44. 

a. basidium; b. spores. 

a.-b. basidia; c. spores. 

a. -c. basidia; d. spores. 

a.• b. basidia; c. spores. 

a. basidia; b. spores. 

a.-b. basidia; c. tip of epibasidium; d. 
spores. 

a. basidium ; b. spores. 

a.-e. basidia; f. tip of epibasidium with 
young spore attached to lateral ster
igma; g. spores. 

a..-b. basidia; c. spores. 

spores. 

a.-c. basidia; d. spores. 

a.-b. basiclia. (brown) raised above the 
hymenial layer on stalks; c.-d. bas
idia. of usual type; e. ch]amydosporo 
( f) f. spores. 

a.-b. ba.sidia; c. swollen anastomosing 
hyphae tipped by basidia-like cells; 
d. peculiar dark hymenial structure 
which by division shows a relation• 
ship to the basidia. 
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PLATE II 

TREMELLA l1UTESCENS 

All figures of microscopic details drawn with camera lucida. at a magnifica
tion of 1600 diameters, and reduced to 800 diameters in reproduction. 

Fig. 14. M. B. G. H. 57664. 

Fig. 15. M. B. G. H. 60627. 

Fig. 16. L. 71 

Fig. 17. M. B. G. H. 59655. 

Fig. 18. Dav. 215. 

Fig. 19. M. B. G. H. 5362. 

Fig. 20. Dav. 648. 

Fig. 21. M. B. G. H . 57685. 

a-b. basidia; c. spores. 

a-b. basidia; c. peculiar hymenial struc
ture; d. spore. 

a. basidium; b. spores. 

a. basidium; b. heavy-walled filament in 
the hymenium; c. spores. 

a. basidium; b-f. hymenial structures; g. 
spore germinating by conidia ; h. 
spores. 

a. filament in the hymenium; b. basi· 
dium; c. spore. 

a. basidium with surrounding conidia-like 
bodies; b. basidium; c. spores. 

a. oidia; b-c. hymenial structures; d. 
spores. 
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PLATE III 

TREMELLA LUTESCENS 

All figures of microscopic details drawn with camera lucida at a magnifica
tion of 1600 diameters, and reduced to 800 diameters in reproduction. 

Fig. 22. M. B. G. H. 5355. 

Fig. 23. L. 63. 

Fig. 24. G. W. M. 395 

Fig. 25. M. B. G. H . 19435. 

Fig. 26. M. B. G. H. 56591. 

a-b. basidia; c-e, h-j., swollen hymenial 
structures; f. vesicular hymenial 
structure; g. vesicular structure in 
which contents have divided; k. 
thick-walled hymenial filament; 1-m. 
spores. 

a-b. basidia; c. conidiophore and coni
dia; d. spores. 

conidiophore and conidia. 

conidiophore and conidia. 

a. vesicular hymenial structure; b. heavy
walled hymenial filament; c. spores. 

Fig. 27. Section of mature fructification: 
conidial area stipp1ed; 
vesicular area in lines ; 
basidia. present, lines and circles. 
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