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GYMNOMYCES MONOSPORUS SP . NOV. 

ELWIN l. STEWART 

Department of Plant Pathol.ogy> University of Minnesota~ 
St. PauZ> Minnesota 55Z08 

ANID 

JAMES H. TRAPPE 

Pacific Northl.Jest Fores t and Range Experiment Station 
Forestry Sciences Laboratory 

CorvaZZisJ O~egon 9?33Z 

The genus Cymnomyces is differentiated from others in 
the astrogast r aceous Gasteromycetes by having amyloid spore 
ornamentation and sphaerocysts in the mediostratum of the 
tramal plates but lacki ng both latex and a stipe co l umella. 
Seven spec ies have hitherto been found in North Ameri ca 
(Singer & Smith 1960). In western Oregon we recent ly 
collected a strikingly distinct, ne\ot spec ies . 

Colors of sporocarps were determ ined by use of Ridgway 
(19 12), but color names are g iven as the ISCC-NBS near 
synonyms (Kelly & Judd 1955). Anatomica l features were 
described from sect ions mounted in 5% KOH, Melzer's reagent, 
and cotton blue-lactic ac id. Col lect ions are deposited in 
the Mycological Herba r ium of Oregon State University (OSC). 

GYMNOMYCES MONOSPORUS Stewart & Trappe sp. nov. Figs. 1-2. 

Fruc t ifi cationes vivae 9-25 x 9-35 mm, subglobosae ve l 
irregu lares. Peridium persistens, l evis, album, dein 
roseum vel roseo-brunneum. Gleba lutea, columel l a nu ll a. 
Sporae 15-21 x 12-18 ~m, subglobosae ve l ell ipsoideae, 
spin i s 1 .5-3(-5) x 0 . 5-1 ~m . Basidia monospora, 30-35 x 
11-16 ~m. Cyst idia 35-47 x 7-12 ~m . Hol otypus : Oregon, 
Benton County, Trappe 3979 (osc). 

sporocarps 9-25 x 9-35 mm fresh, 7-19 x 7-29 mm as 
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dried, subglobose to irregular, depressed a t the base . 
Per>idiwn thin, persistent, felty- smooth to a l veo late 
(depressed over g l eba l chambers), white, sta ining pink to 
grayish red whe re bruised , drying 1 ight brown, not reacting 
to 5% KOH, 5% Feso4, ethano l , or Melzer's reagent. Gl eba 
pale yel low i n youth, becoming light o range yellow and, at 
ma turity, dingy o range ye ll ow, drying light ye l lowish brown; 
chambers 0. 2-0 .5 mm diam, rotund ; columell a l acking, but 
one to severa l narrow, sterile vei ns radiating from spore­
carp base. Odor fragrant . 

spo~es 15-21 x 12- 18 ~m exc luding ornamentation, 
subglobose to broadly ellipsoid. Walls 1.5-2 (-3) ~m th ick, 
pale yel low in KOH, dull yellow in Melzer's reagent (wa l ls 
nonamyloid ) , cyanoph il ous in cotton blue- lac tic acid . 
Ornamentation of hya li ne rods and sp ines 1 .5-3 (-4) x 0. 5-1 
urn, occas ionally with 1 ight to heavy amy loid deposits near 
the base as dots or co ll a r s (the amount of amyloid deposits 
vary ing ma r kedly from spore to spore), strongly cyanophi­
lous in cotton bl ue-l actic ac id; ster i gma ! appendage 
3-4 x 2- 3 urn, i nconspicuous, often wi th a basal amyloid 
co 11 ar . 

Basidia 30-35 x 11-16 ~m , thin-walled, broad l y 
c lavate, wi t h a single, prominent sterigma, most ly with 
granu la r content in KOH. Cystidia 35-47 x 7-1 2 urn, obtuse­
ventricose, thin-walled , wi th granu lar content in KOH, 
scattered, extend ing 12-25 urn beyond other hymenial 
e lements. Broaahybasidioles 25-35 x 14-19 urn, thin-walled, 
the contents clear in KOH . Subhymenium of 1-3 t i ers of 
sphae rocyst-li ke cells most ly 9-25 x 6-15 urn. Troamal 
mediostroatum of subpa ral l el hyphae 2-5 ~m diam with 
scattered s i ngle to c l ustered sphaerocysts . Peridium 150-
300 urn thick, of interwoven, hya li ne hyphae 2-3(-4) urn 
diam, sphaerocysts scatter ed in tissue adjacent to g l eba; 
no c l amp connect i ons found . 

HOLOTYPE: Oregon, Benton County, T. 13 S., R. 6 W., 
NWt of SW~ Sec. 31, hypogeous in o l d roadbed in woods of 
20-30 year - o l d Pseudotsuga menziesii (Mirb.) Franco; 23 
July 1974, Trappe 3979 (OSC). PARATYPE: Same location as 
holotype; 23 Ju l y 1974, Stewart 2004 (OSC). 

Gymnomyaes monosporous i s the only species of the genus 
with exc l usively one-spored basidia. In addit ion, it has 
l arger spores than any other spec i es current ly ass igned to 
the genus . One other large-spored spec ies, G. roseo­
maculatus Singer & Sm i th, is reported to sta in pink wher e 
bru i sed. The two species can be readi ly separated by these 
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Fig . 1. Gymnomyces monosporus spores, x 1,000 in 
Mel zer ' s reagent: (A) Optica l cross- sec tion; (B) 
Su r face v iew showing amy loid deposits . 
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Fig . 2. Gymnomyces monosporus spores, scan elect ron 
micrographs : (A) Spore group, x 2,000; (B) Sing le 
spore , x 3,000. 
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characters, as described earlier in this paper and by 
Singer & Smith (1960), respecti ve ly: 

Spores per 
basidium 

Spore size 

Spore 
ornamentation 

Spore wall 
thickness 

G. monospoXtUs 

15-21 x 12-18 )Jm 

1.5-3(-4) x 0.5-1 )Jm 

amyloid deposits at 
base of some 

1 . 5-2 (-3) )Jm 

G. Poseomaculatus 

2 

14-17 x 12-16 )Jm 

1-1.5 x 0 .6-1 )Jm 

strongly amy lo id 

thin 

This study was supported in part by National Science 
Foundation Grant GB27378. 
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OENI CULIFERA RIFAI NOH. NOV. 

MIEN A. RIFAI 

Herbarium Bogoriense, Bogor, I ndonesia 

SUKMARY 

Since Genicularia Rifai & R. c . Cooke 1966 
represents a later homonym of the a lgal 
generic names Genicularia de Bary 1858 and 
Genioularia Rouse. ex Desv. 18o8, the new 
name Genioulifera Rifai is proposed to 
replace it. Key to the species accepted 
in this genus is pres ented and seven new 
combinations are made. 

Dr. Barbara L. Newton of the Michigan Sta t e University kindly 
drew my attention to the fact that Genicularia Rifai & R. c . 
Cooke 1966 is a later homonym of t he algal generic name 
Genicularia de Bary 1858, which currently is used in 
phycological literatures. In studying this matter it turn.s out 
that there is another algal genus Genicularia Roues. ex Desv. 
1808 which de Toni (1905) reduced to the synonymy of 
Audouinella Bory 182}. Whether or not Genicularia de Bary will 
bave to be conserved should be decided by students of algae, but 
it is obvious that Genicularia cannot be used for certain 
species of nematode trapping Hyphomycetes. Consequently the new 
generic name Geniculifera Rifai is proposed here to accommodate 
those species which Rifai & Cooke (1966) , Rifai (1968), Barron 
(1968) and Barnett & Hunter (1972) classified in Genicularia. 

I n. contrast with t he much adopted practice of recognizing 
genera of Hyphomycetes based solely on the number of spore 
septation, Ri!ai (1968) widened the generic limits of 
Genicularia to cover not only t he species with two-celled 
conidia but also those with many septate conidia. Genioulifera 
is intended to encompass this emended generic concept, a 
description of which is presented belov. 

G E N I C U L I F E R A Rifai, nom . nov. 

Genicularia Rifai & R.c. Cooke in Trans. Brit. mycol. Soc. 
49 : 15}. 1966, amend . Ri fa i in Reiiwardtia 7 : }66. 1968; 
Barron, Gen. Ryphom. Soil : 1b9. 1968; non Genicularia de Bary, 
Unters. Fam. Con jug. (Zygnem. & Desmid.~ 26. 1858; nee 
Genicularia Roues . ex Desv., Journ . Bot. 1 : 143. 1808. 

I n pure culture colonies grow quite rapidly, effused , pale 
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pink to whitish. Mycelium composed of s eptate , hyaline, smooth 
walled, branched hyphae whi ch mostly form thin and sparse ma t 
over the surface of the media , with scanty aerial growth . 
Conidiophores arise from creeping or submerged hyphae , hyaline, 
smooth walled, septate, erect or ascending, at first straight, 
becoming geniculate or flexuous, elongating--sometimes 
considerably--by repeat ed subapical r enewal of growth . 
Conidiogenous cella terminal , integrated, generally polyblastic , 
sympodial and geniculate, with broa d, terete or har dly conical 
dent i cles of various length. Conidia solitary , aerogenous on 
young conidiophorea , later acropleurogenous, short obpyriform, 
obpyriform to obovoid-turbinate or broadly fusoid ellipsoidal , 
1--many-septate, the basal cell usually obconical and t runcate , 
hyaline when viewed singly but appearing pale pinkis h white 
in mass, smooth walled. 

Ha bitat and distribution: mostly capturing and parasitizing 
nematodes by means of various kinds of t r aps in soil or debris , 
cosmopolitan . 

Type species : Trichotheci um cystosporium Duddington. 

KEY TO RECOGNIZED SPECIES OF GENICULIFERA 

la. Conidia typically 1-septa te • . . . . • . . . . . . . . . . . . • . . . . . . . . . 2 
b. Conidia typically 1-many-septate •••••••••••.••••••••••• 4 

2a. Conidia s parsely formed on each conidiophore , narrowly 
obpyriform, 24--40xl 2--19 pm ••••••••••• ••. •• G. pauoispora 

b. Conidia profusely formed on each conidiophore, 
obpyriform • . . . . . • . . • . . . . • • . . . . • . . . . . . . • . . . . . . • . . . . . . • • • 3 

3a. Conidia 24--32 . 5xl2 .5--20 ~m; tra pping appar atus consists 
of adhes i ve three-dimensional system of organ 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • G. eye toe poria 

b . Conidia 24--35xl8--25 pm; trapping apparatus consists of 
adhesive, simple lat eral br anch • • •••••• • •••••• G. perpasta 

4a. Conidia 1--3 (mostly 2)-septate ••••••••••••••• • • • ••••••• 5 
b . Conidia 1--4 (most ly 3)-septate •• •• •••• • • ••• • •••• •• • ••• • 6 

5a. Conidia broadly obclavate , often unequal sided to slightly 
curved, 25--40x7 . 5--19 ~m •••••••••••••••••• o. clavispora 

b . Conidia obpyriform1 32 . 5--50xl4--22 . 5 pm •••• G. bogoriensis 
6a. Conidia fusoidal , 46--71x21--29 pm ••••• •• •• G. psychrophila 
b. Conidia obovoid turbinate , 37--55x21-35 llJII •• • G. eudermata 

G e n i c u 1 i f e r a p a u c i a p o r a (R. c . Cooke ) 
Rifai, comb. nov. 
Genicularia paucispora R. C. Cooke afud Ri!ai & R, C. Cooke in 

Tr ans. Brit. mycol. Soc. 49 : 157. 1966 basionym) . 

G. e n i c u 1 if era cyst o aporia (Duddington) 
Rifai, comb. nov. 
Trichothecium cystosporium Duddington in Trans. Brit . mycol. 

Soc. 34: 6oo . 1951 (basionym). -- Art hrobotrys cys tosporia 
(Duddington) Mektieva in Dokl. Akad. Nauk azerb . SSR. 20 (6) : 70 . 
1964 (ut Arthrobotrys cystosporium) . -- Genicularia cystosporia 
(Duddington) Rifa i & R. C. Cooke i n Tr ans . Brit . mycol . Soc. 
49 : 154. 1966. -
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..;;G---=.e~n-==-i_c;:;._u::.....::l::......::i::......:!;.._;:e;........=r___;;a;....._ __ .. p__;;..e ....:;..r_p,;;..,.;a::.....::s:;__t;_.,;;;.a ( R. C • Cooke ) R if ai , 
comb. noT. 
Genicularia perpasta R. C. Cooke a~6d Ri f ai & R. C. Cooke in 

Trans. Brit. mycol. Soc. 49 : 156. 19 (basionym ) . 

G e n i c u 1 i ! e r a c 1 a v i a p o r a (R .C. Cooke ) 
Rifai, comb. nov . 
Dactylaria cl4viapora R.c. Cooke in Trane. Brit. mycol. Soc. 

47: 307. 1964 (baaionym). -- Gen1cularia clavispora (R . C. Cooke ) 
Ri!ai in Reinvardt 1a 7: 367. 1968. 

0 e n 1 c u 1 1 ! e r a b o g o r i e n s 1 s (R1f a1 ) R1fa1, 
comb. noT. 
Monacroaporium cyatosporum R. C. Cooke & Dickinson in Trans. 

Brit. myool. Soc. 48: 623. 1965 (basionym). -- Geniculari a 
bogorieneia Ritai in Reinvardtia 7: 367. 1968 ; non Gen1cularia 
cystoaporia (Duddington) Rifa1 & R.c. Cooke , nee Genicul1fera 
oyetospor1a (Duddington ) Ri!a1. ---

0 e n i c u 1 i f e r a p s y o h r o phi 1 a (Drechsl. ) 
Ri f ai, comb. nov. 
Dactylar1a peychrophila Drechsl. in Mycologia 36 : 161. 1944 

( baaionym), -- Monacrosporium psychropbilum (Drechsl. ) R.C. 
Cooke & Dickinson in Trans. Brit. mycol. Soc. 48 : 622. 1965 -­
Oenicularia peycbrophila (Dr echsl. ) Ri!ai in Reinvardtia 7: 367. 
1968 . 

G e n i c u 1 i f e r a e u d e r m a t a (Drechal.) Rifai, 
----~~--~;.._;:~ __ ___;; ______ __;;..__;;..__;;.._.:;..~~~~--

comb. nov. 
Dactylaria eudermata Drecbsl. in Myoolog1a 42: 40. 1950 

( baeionym ) . -- Monacrosporium eudermat um (Drechsl. ) Subram. in 
J . I ndian bot. Soc. 42 : 293. 1963 . -- Genicularia eudermata 
(Drechel.) Rifai in Reinvardtia ?: 36?. 1968. 
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NEW XANTHOPARMELIA (LICHENES: PARMELIACEAE) 
RECORDS FROM NEW MEXICO 

ROBERT S. EGAN 

Department of BioLogy 
Texas A&M University~ College Station~ Texas 77843 

Sulllllary 

XanthoparmeZia ajoensis and X. wyomingica 
are reported for the f irst time f rom New Mexico, 
and new localities for x. psoromifera are 
listed. The new combinations XanthoparmeZia 
ajoenais (Nash) Egan, XanthoparmeUa tucsonensia 
(Nash ) Egan, and XanthoparmeZia huachucenais 
(Nash) Egan are made. 

The southwestern United States has a great divers ity 
of XanthoparmeZia species. Egan (1972) and Nash {1974a) 
report a total of 16 taxa for New Mexico. This paper re­
ports two additional XanthoparmeZia species for New Mexico 
and l ists new localities for X. paoromifera (Kurok.) Hale. 
All specimens cited are deposited in my private herbarium 
at Texas A&M University and many dup l icates have been dis­
tributed. Nomenclature fo llows recent changes proposed by 
Hale {1974). 

1. XANTHOPARMELIA AJOENSIS (Nash) Egan, comb . nov. Basio­
nym: Par.meZia ajoenaia Nash, Bryologist 77 : 234 . 1974. 

While studyi ng recent collect ions of XanthoparmeZia 
from New Mexico, I found specimens of x. ajoensis from the 
Manzano Mountains southeast of Albuquerque. Nash (1974b) 
reported only two localiti es for t his species, one from 
Arizona (holotype) and one from the state of Sonora in 
Mexico (paratype). The coll ection l is ted below represents 
t he third reported locali ty and greatly extends the known 
range of this species. 



218 

X. ajoensis (Fig. 3) is characterized by the presence 
of isidia, a pale to brown l ower cortex and the occurrence 
of diffractaic acid in the medulla. Diffractaic acid in 
the New Mexico materi al was detected by thin- layer chroma­
tography following the methods outlined in Culberson 
(1972) . TLC plates show the presence of two unknown com­
pounds accompanying the usnic and diffractaic acids . A 
strong CK+ orange medullary reaction as described by Dey 
(1974) from P~elia dif fraataiaa is easily seen in the 
specimens of Xanthopar.melia ajoensis from New Mexico. 

Diffractaic acid is known from only one other Xantho­
par.melia species, Xanthop~elia tuasonensis (Nash) Egan, 
comb . nov . (Bas ionym: Parmelia tuasonensis Nash, Bryolo­
gist 77: 234 . 1974) This species lacks the isidia charac­
teristic of X. ajoensis and is known from only the type 
locality near Tucson, Arizona. 

Specimen seen. New Mexico. TORRANCE COUNTY: vicinity of 
Fourth of July Campground, Cibola National Forest, Manzano 
Mountains, 2 miles northwest of Tijique, elev. 7,400 ft., 
on microcrystalline limestone, August 1970, Egan EZ-6823 . 

2. XANTHOPARMELIA WYOMINGICA (Gyeln. ) Hale, Phytolog ia 28: 
4go . 1974. Parmeli a digitulata var. wyomingica 
Gyeln., Ann . Mycol. 36: 277 . 1938. 

X. wyomingiaa has a growth form and chemistry si milar 
to X. ahloroahroa (Tuck.) Hale but seems to represent a 
hi gh elevation counterpar t in the Rocky Mountains. It is 
most abundant on soil and rocks above timbetline and is 
the most frequently collected XanthoparmeZia in the alpine 
zone of New Mexico and Colorado. X. chZorochroa and X. 
wyomingica are seldom sympatri c since X. ahlorochroa nor­
mally occurs at lower altitudes on bare soil on the grass ­
lands of the Great Plains. However, I have discovered pop­
ulations of both species on soil in a high mountain valley 
near Dillon , Colorado. Figs. 1 and 2 show representative 
specimens of X. wyomi ngiaa and X. ahZoroahroa from New 
Mexico. x. wyomingiaa is generally characterized by very 
narrow lobes which are discrete when collected on soil or 
alpine vegetation but are often matted when collected on 
rocks . The species lacks isidia and the lower surface ran­
ges from tan to dark brown . Usnic and salazinic acids are 
always present . 
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Figures 1-2. Xanthoparmelia from New Mexi co : 1, X. 
~yomingica (Gyel n. ) Hale; 2, X. chZorochroa (Tuck . ) Hale. 
Scale is in mm . 
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Figures 3-4. Xanthoparme~ia from New Mexico: 3, X. 
ajoensi s (Nash) Egan; 4, X. psoromifera (Kurek.) Hale. 
Scale is in mm. 
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The salazinic acid producing, non-isidiate Xantho­
pannelia taxa represent a highly variabl e group in the 
southwestern United States, and many of the species inter­
grade . Much more work must be done before all taxa are 
sati sfactorily characterized. 

Specimens seen. New Mexico . SANTA FE COUNTY: Lake Peak, 
11 miles northeast of Sante Fe, alpine tundra, el ev . 12,300 
ft . , Egan EZ-1325A~ EZ-1609~ EZ- 2527; the same, MitaheZZ 
(HERB. EGAN); TAOS COUNTY : La Cal Basin, 1.5 mi l es north 
of Wheeler Peak, alpine tundra, elev . 12,400 ft., Egan 
EZ-1202~ El-2347~ EZ- 2388; the same, Mitahell (HERB . EGAN). 

3. XANTHOPARMELIA PSOROMIFERA (Kurok . ) Hal e, Phytologia 28: 
488. 1974. Parmelia psoromifera Kurok., Bul l. Nat. 
Sci . Mus. Tokyo 10: 374 . 1967. 

Hale (1967) reported a single collecti on of x. psor ­
omifera (Fig . 4) from the United States from a locality 
north of Espanola, New Mexico. Since that report I have 
made several othe r coll ections of X. psoromifera in the 
state . Thin-layer chromatography of all specimens shows 
the presence of usni c , psoromic, and conpsoromic acids. 
The l ower surface of X. psoromifera is tan to brown, and 
the species l acks i sidia of the chemi cally similar x. kur­
okawae (Hale) Hale. Xanthoparmelia huaahuaensis (Nash) 
Egan , comb. nov. (Basionym: Parmelia huachuaensis Nash, 
Bryologist 76: 214. 1973) is chemi cally and morphological ly 
similar but has a black lower cortex. All species grow on 
rocks. 

Specimens seen. New Mexico. LINCOLN COUNTY: 2 miles east of 
Capitan, el ev . 6,400 ft., on quartzite, Egan & Shushan 
El-2436~ EZ- 2437; RIO ARRIBA COUNTY: south of San Antonio 
Mountain about 12 mi les north of Tres Piedras; el ev . 8,700 
ft. , on basalt, Egan EZ- 6826; TAOS COUNTY: about 7 miles 
southeast of Tres Piedras, elev. 7,400 ft., on basalt , 
Egan El- 6829 . 

Acknowledgements 

I thank Dr . Thomas Nash, I II for his verifi cation of 
Xanthopanmelia ajoensis , Dr. Mason E. Hale, Jr. for his 
comments on the manuscript, and Mr. Andrew Raiford fo r 
identi f i cation of the rock types . 



222 

Literature Cited 

CULBERSON , C. F. 1972 . Improved condi t ions and new data 
for the identi f i cati on of li chen product s by a standar­
di zed t hi n-l ayer chromatographi c met hod . Jour . Chroma­
t og. 72: 113-125 . 

DEY, J . P. 1974 . ParmeUa commensv..rata , a li chen new t o 
Nort h America. Bryologist 77(2): 250-252. 

EGAN , R. S. 1972. Cat al og of the lichens of New Mex ico . 
Bryol ogist 75(1) : 7-35. 

HALE , M. E. , JR. 1967. New t axa i n Cetraria~ ParmeZia~ 
and ParmeZiopsis . Bryol ogi st 70(4): 414-422 . 

-"""":":"""~-· 1974 . BuZbothrix~ PaxomeZina~ ReUcina~ and 
XanthoparmeZia~ four new genera in t he Parmel i aceae 
(Li chenes) . Phytol ogia 28(5) : 479-490 . 

NASH, T. H. , III. 1974a . New and addi t i onal Xanthopar­
meZia from New Mexico . Bryol ogi st 77( 1) : 72-73 . 

1974b . Two new speci es of XanthoparmeZia 
with di ffr ac t ai c ac i d. Bryol ogi st 77(2) : 250 -252. 



~A~fCO'!AX 
Vol. II, No . 2, pp. 223-271 July-September 1975 

THE MYXOMYCETES OF COSTA RICA l 

CONSTANTINE J. ALEXOPOULOS 

Cell Research Institute and Department of Botany 
University of Texas a t Aus tin 

Aust i n, Texas 78712 U.S.A. 

and 

' I JOSE A. SAENZ R. 

School of Biology 
University of Costa Rica 

San Jose~ Costa Rica 

SUMMARY 

This is the first comprehensive paper on the ~1yxo­
mycetes of Costa Rica encompassing a total of 91 species 
collected in that country between 1963 and 1967 by the 
second author and including a few specimens collected by 
others at approximately the same period of time. No new 
species are described but a few of those included have 
been rarely collected before any,.,rhere . Thus, the specimen 
of Badhamia cinerascens Martin, is the second world col­
lection of that species, and that of Lamproderma muscorum 
(Lev.) Hagelst. is one of the most typical of the species 
ever found. Other interesting finds include: Ceratiomyxa 
morchella Welden , Tubifera bombarda (Berk & Br.) Martin, 
Comatricha subcaespitosa Peck, the second collection of 
this species from the tropics, Physarum citrinum Schum. 
and Physarum dictyosporum Martin, the first collection of 

1supported in part by United States National Science 
Foundation grants GB-2738, and GB-6812Xl, X2, X3 to 
C. J . Al exopoulos. 
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this species outside the United States. 

The genus Diachea is t ransferred to the Didymiaceae, 
following Farr ' s (1974) s uggest ion , supported by 
Blackwell's (1973, 1974) work. 

INTRODUCTION 

Re latively little i s known about the Myxomycetes of 
Costa Rica. Al though a fevJ specimens have been collected 
i n that country from time to time , mos t mycologists had 
largely neglected these organisms until Martin and Welden 
undertook an expedition to Panama and Costa Rica in the 
summer of 1952 and Welden ( 1954) published a lis t of 
i"lyxomycetes from these t1-10 count1·ies i n which he also 
i ncluded specimens loJhich had been col lected i n Costa Rica 
by C. W. Dodge. Welden's paper lists 15 species from 
Costa Rica. 

In 1963 a sys t ematic study of the Myxomycetes of 
Costa Rica '"as begun by us , the second author being 
large l y responsible for the collection of the specimens 
and the firs t largely responsible for their identification . 
Some specimens collected by Dr. George Carroll in 1962, by 
Dr. Bernard Lowy in 1964 and by Dr. E. F. Morris in 1966 
are also included. A few of the specimens recorded 1-1ere 
developed in moist chamber culture on tree bark, dead 
herbaceous s tems, or other debris coJlect ed in Costa Rica 
by Dr. G. C. Carroll in 1964 and subsequently cultured at 
th.e University of Texas. The second author has continued 
collection, identification and moist chamber culture work 
and a second report will eventually be published elsewhere. 

It 1-1ill be noted that certain common species in s uch 
genera as Licea, Calomyxa, and Echinostelium, are absent 
from our lis t . These genera consist mainly of species 
1dth minute sporophores 1.,rhich are usually not detected in 
the field. Inasmuch as extensive moist chamber culture 
work loJas not undertaken in connection loJith this proj ect 
such species we r e not observed. The classification 
adopted he re is that of Al exopoulos ( 1973) . Names of 
s pe cies are according to Martin and Al exopoulos (1969) and 
are arranged in alphabe tical order under each genus. In 
the lis t of species reported below the collection locations 
are recorded 1-1i th reference to the map (Figure 1) in which 
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I. SAN J:OS& 21. El Empalme 
1. San P~dro, Sabanilla, Cinco 22. Turial ba 
Esquinas, San Ramon de Tres Rios 23 . Cerro de la t-luerte 
2. Los Juncales IV . HEREDIA 
3. Electriona 24 . La Virgen de 
4 . Rio Claro Sarapiqui 
5 . Vil la Colon 25. Rio La lloja 
6. San Isidro de Coronado 26 . Vara Blanca 
7. Santa Maria de Dota 27. Puerto Viejo de 
8 . San ~larcos de Tarrazu Sarapiqui 
9. Santa Ana V. GUANACASTE 
10. Aserri , Vuelta de Jorco 28. El Coco 
11. San Isidt·o del General 29. Canas 
II. ALAJUELA 30. Liberi a 
12 . Lagunas de San Isidro 31. Santa Cruz 
13 . Carrizal VI. LIMQ'J 
14 . Tacares 32 . Siquires 
15 . Ciudad Quesada 37. Guapiles 
16. San Mateo VII. PUNT ARENAS 
17. Oro tina 33 . Coto 47 
18. A ten as 34. Golfito 
19 . Vo1can Poas 35 . Palmar Sur 
III. CART AGO 36 . San Vito de Java 
20. Orosi 

Figure 1. ~1ap of Costa Rica sho14ing provinces (Roman 
numberals ) and localities (Arabic numbera1s ) 
\\'here specimens "'ere collected. 
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the provinces of Costa Rica ar e designated by Roman 
numerals and the l ocalities by Arabic numerals in paren ­
thesis. Th us, Ceratiomyxa morchella Welden, for example, 
is recorded from Sarapiqui of Heredia and from Siquirres 
of Limon. designated in this paper as IV (27) and VI (32) 
respective ly. 

Specimens are deposited in the myxomycete col l ection 
of the University of Cost a Rica at San Jose under UCR 
numbers and in the Uni versity of Texas Myxomycete Collec­
tion (TEX) under UTMC numbers . Of a total of 91 speci es 
in this collect ion , 12 ar e listed by Welden from Costa 
Rica. Three of Welden's species , Badhamia de cipiens 
(now Physarum decipiens). Diderma chondrioderma, and 
Comatricha aequalis are not included in our collection but 
are listed in this paper for the sake of compl eteness . 
This brings the total number of species now reported in 
the l iterature f r om Cos t a Rica to 94. In the list of 
species that follm"s, those preceded by an asterisk (*) 
have been reported from Costa Rica by Welden ( 1954) . All 
others are ne\" r ecords for that country2. No attempt was 
made to search the \"orld herbaria for Costa Rican myxo­
mycet e specimens . It is probabl e that a number of addi ­
tional species could be recorded if that were to be done . 

LIST OF SPECIES 

Subclass CERATIOMYXOMYCETIDAE Martin 
In Ainsworth, Diet . Fungi , ed 5, 497 . 1961. 

Order C E R A T I 0 t-'1 Y X A L E S Martin, N. Am . Flora 
1 (1) :5. 1949. 

Family CERATIQ~XACEAE Schr oet., in Engler & Prantl, 
Nat. Pfl. 1 (1) :15 . 1889. 

2Most of the Costa Rica records in Martin and 
Alexopoulos (1969) r efer to specimens i n this collection. 
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Ceratiomyxa Schroet. in Engler & Prantl, Nat . Pfl. 1 (1): 
16. 1889. 

*1. Ceratiomyxa fruticulosa (Mull.) Macbr., N. Am. Slime­
Moulds 18. 1899. 

KNOWN WORLD DISTRIBUTION: Cosmopo l itan. 

COSTA RICA: Widespread and abundant . I (1), UCR-60 (TEX 
418), 24 VI 1963; (7), UCR-127 (TEX 422), 9 VIII 1963; (8) ~ 
UCR-259 (TEX 423), 5 XI 1964; (ll), UCR-236 (TEX 424), 16 
X 1964 . III (21), UCR-66 (TEX 419), 28 VI 1963 . IV (25), 
UCR-91 (TEX- specimen lost), 17 VII 1963 . V (28), UCR-
90 (TEX 420), UCR-95 (TEX 421), 19 VII 1963. VI, Welden, 
p. 96. All on dead wood. 

COMMENTS: All specimens are typical of the species in the 
morphology of their fructifications and all but UCR-259 are 
of the arborescent type. In UCR-259 the fructification is 
sessile, the branches are very short, and the whole struc­
ture approaches the well-known porioides type. UCR-60, 
90, and 259 are yellowish; all others are white . UCR-158 
is an extensive group of robust, \~ell-developed sporo­
phores. The over-all range of spore dimensions is 6.5-
7. 5 1Jm. ~1any of the spo1·es are oval to subglobose. In 
UCR-259 the spores a re in the upper part of the over- all 
size range given above. 

2. Ceratiomyxa morchella Welden Mycologia 46:94 , 1954. 

KNOWN WORLD DISTRIBUTION: Panama, Honduras (TEX) , Surinam, 
Venezuela, Puerto Rico, Florida (TEX). 

COSTA RICA: IV (27), UCR- 153 (TEX 426), 24 XI 1963. VI 
(32) UCR-225 (TEX 427), 2 X 1964. Both on dead wood . 

Most of the fructifications in UCR-153 are typically 
morchelloid . The spores are 6 - 7 . 5 x 7.5-10.5 1Jm . UCR-225, 
h01"ever, consis ts of one stipi tate , morche lloid fructifi ­
cation , 3 sessile, circular somewhat f lattened fruiting 
bodies, and one larger body 4. 5 x 1 mm at its \"idest point 
which closely resembles the porioides form of C. fruticu­
losa. Furthermore, in spite of the fact that the range 
in spore size does not differ appreciably from what is 
eXJ?ected, the majority of spores are in the upper limits 
of the range. It \"ill be recalled that this \"as also the 



228 

case \"ith C. fruticulosa UCR-259 which approached the 
porioides form. 

Specimens like UCR-225 cast some doubt on the valid­
ity of C. morchella as a good species, but until many more 
collections are available for extensive comparative stud­
ies, it is thought best to recognize the species. 
Contrary to C. fruticulosa, C. morchella and C. sphaero­
sperma have been fotmd only in wet, hot lowlands (100-300 
m). 

*3. Ceratiornyxa sphaerosperma Boedj in, Mise. Zool. 
Sumatrana 24 : 1, 1927. 

KNOWN I~ORLD DISTRIBUTION: Sumatra, Krakatoa, Panama Canal 
Zone, Dominica, Jamaica, Brazil, ?Spain. 

COSTA RICA: IV (27), UCR-319 (TEX 1451), 10 VI 1966. On 
dead wood. VI, Castilla, C. \\' . Dodge 9238, 23 VII 1936. 

The fructifications are typical of the species. The 
spores are spherical or subspherical, 6-7 lJm diam. 

Subclass MYXOGASTROMYCETIDAE Martin 
In Ains\"orth, Diet. Ftmgi, ed. 5 . 497 . 1961. Emend Ross, 

Mycologia 65:483. 1973. 

Order LICE ALES Jahn, in Engler & Prantl, Nat. Pfl., 
ed . 2, 2:319. 1928. 

Family RETICULARIACEAE Rost, Versuch 6. 1873 (as Tribus). 

Tubifera J. F. Gme1in, Syst. Nat. 2:1472. 1791 . 

1. Tubifera bombarda (Berk. et Br.) ~1artin, Brittonia 13: 
210. 1961. 

KNOWN WORLD OISTRIBtJTION : Ceylon, Malaya, Sumatra, 
Philippines (TEX 1682) , Puerto Rico, Jamaica, Brazil. 



COSTA RICA: I ( 1) , UCR-126 (TEX 431), 7 VIII 1963. II 
(22) UCR-193 (TEX 438) , leg.: B. LO\vy, 25 VI 1964; (2 1) 
UCR-257 (TEX 437), 6 XI 1964 . All on dead wood. 
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The sporangia of UCR-193 are typical and the pseudo­
.capillitial bristles bear the spine-like protuberances ; 
the spores measure 6-6 . 5 ~m and their surfaces a re def­
i nitely reticulate. UCR-126 and 257 represent an 
interesting variant. h'e place them here chiefly because 
of their long s tipes on \vhich the sporangia are borne. 
The fructifications, up to 5 mm tall, consist of from 7 
to 20 sporangia, all on long stalks \vhich are firmly 
united 2/3 to 3/4 of their length, but are separate at the 
top . The sp{)rangia are ovate-cylindrical, \oJith membranous 
peridia which are evanescent a t the top. No pseudocapil ­
l i tium is evident in any of the sporangia examined . Even 
those in \oJhich the peridium is still intact contain no 
bristles or other material except spores . Martin (1961) 
in 'reducing Al,.,ris ia to a. synonym of Tubifera, noted that a 
Jamaican specimen at IF and IA lacks bristles . The spores 
of UCR-257 are definitely reticulate over most of the 
surface exhibiting a b roken reticulation over about 1/4 
of the \vall. They measure 6 . 5-7 ~min UCR-126 and 6-6.7r:.. 
~m in UCR- 25 7. Dr. tvlartin, ,.,.ho kindly examined UCR-25 7, 
concurred with our determination. 

2. Tubifera ferru~inosa (Batsch) J . F. Gmel, Syst . tvlan . 
2 :1472. 1791. 

KNOWN WORLD DISTRIBUTIQ'IJ: Cosmopolitan. 

COSTA RICA: I (6), UCR-85 (TEX 429) , 9 VII 1963. On dead 
wood. UCR-109 (TEX 436), 3 VIII 1963. III (2 1) , UCR-63 
(TEX 2256), 28 VI 1963. On mossy \vood . 

All three of these collections might represent sessi l e 
phases ofT. microsperma except for the size of the spores. 
Each fructification consists of numerous , crowded, cylin­
drical sporangia tapering do\vn to a stal k-like base. The 
fructification as a \vhole , however , Wllike those in UCR- 40, 
43, and 78 (see next species below) in no case rests on a 
stalk-like hypothallus. The spores are strongly reticulate 
over at least one half and up to the entire surface and 
measure 6-6.5 ~m being remarkably uniform in s ize. Such 
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specimens are intermediate bebveen !· ferruginosa and 
T . microsperma and thro\.,r doubt on the validity of the 
characters separating the t\o/O species. 

3. Tubifera microsperma (Berk . & Curtis) ~lartin, Mycologia 
39.:461. 1947 . 

Kl'WWN WORLD DISTRIBUTIOi'~: North and South America, West 
Indies, Hawaii, Tropical Asia, Japan. 

COSTA RICA: I (1), UCR-40 (TEX 430), 4 VI 1963, on dead 
\o/OOdj (5) UCR-78 (TEX 433), 3 VII 1963, on mossy dead 
\t~ood. II (12 ) , UCR-43 (TEX 434), 1 VI 1963, on deadwood. 

If '"e are to recognize this species, these three 
collections fit perfectly in that all the fructifications 
have a conspicuous stalk-like hypothallus and the spores 
meas ure 5-6 ~m diam. 

Dictydiaethali um Rost., Versuch 5, 1873 . 

1 . Dictydiaethalium plumbeum (Schum. ) Rost., in Lister, 
~fycet. 15 7 . 1894. 

KNOim WORLD DISTRIBUTION: Cosmopolitan. 

COSTA RICA: I (1), UCR-59 (TEX 440), 23 VI 1963. IV (25), 
UCR- 92 (TEX 432), 15 VII 1963. V (29), UCR-100 (TEX 439), 
19 VII 1963. VII (35), UCR- 308 (TEX 1450), 10 XI 1965. 
UCR-92 on bark; all others on dead \.,rood. 

All four collections are typical of the species, but 
UCR-59 is imperfectly matured. The pseudoaethalia of 
UCR-92 are dark chocolate-brown \o/hereas in UCR- 100 and 308 
the color is more yellO\v-brO\m . The pseudocapillitial 
threads are 4-4 . 5 ~m thick. The spores measure 9 . 5-10.5 
lJm diam. They are bright yellow in mass, pale yellow by 
transmitted light, \vith. conspicuously thick, minutely 
roughened walls. 

Lycogala Adans., Fam. Pl. 2 : 7. 1763 . 

1. Lycogala epidendrum (L.) Fries, Syst. ~1yc. 3:80. 1829. 
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KNOWN WORLD DISTRIBUTION: Cosmopolitan 

COSTA RICA: Widespread and abtmdant. I (1), UCR-97 
(TEX 443) , 29 VII 1963; UCR-230 (TEX 445), 3 X 1964; (5), 
UCR-69 (TEX 441), UCR-70 (TEX 442), 3 VII 1963. III (20), 
UCR-8 (TEX 2255), 20 V 1963; (22) , UCR-222 (TEX 444) 1 X 
1964. VII (35); San Vito de Java, E. F. Morris #957 (TEX 
1991), 13 III 1966. UCR-70 on bark; all others on dead 
wood . 

COMMENTS: All 7 collections of this ubiquitous species 
are typical, with no more than expected variation in 
aethalial size, color, and markings. The spores in Nos . 8 
and 230 measure 6-7 .5 lJm whereas those of the other speci­
mens are smal ler; 5.5-6 . 5 lJm. 

2. Lycogala exiguum t-lorgan, Jour. Cine. Soc . Nat. Hist. 
15:134. 1893. 

KNOWN WORLD DISTRIBUTION: Cosmopolitan, especially in the 
tropics . 

COSTA RICA: VII (35) , UCR- 311 (TEX-1444), 19 XI 1965. 

COMMENTS: This species is usually easily identified by its 
dark, almost black ae thalia and especially by the tesselate 
pustules on the peridium. The spores of the present 
specimen are somewhat on the large side, measuring 5.5 -
6.0+ l-Im· They are, however, warted rather than reticulate 
as in L. epidendrum. UCR-97 (see previous species) is 
close to ~· exiguum because of its dark aethalia, its 
t esse l at e pustules and its non-reticulate spores . The 
latter, hmvever, measure over 6 lJm in diC!Jlleter and on that 
basis we leave it in L. epidendrum. Such intermediate 
forms tend to confuse the issue and one is Wlable to draw 
a clear cut line between the two species. 

Family CRIBRARIACEAE Rost. Versuch. 5. 1873. 

Cribraria Pers., Neues Mag. Bot. 1:91. 1794. 

The genus Cribraria is in great need of thorough 
revision. None of the existing keys is satisfactory and 
the characters of so many of the described species overlap 
that correct identification has become extremely difficult. 
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Unfortunately, no Cribraria has been grovm in laboratory 
culture and it is impossible, therefore, to study the 
stability and consequently the validity of the characters 
used in separating species . In spite of this well -nigh 
chaotic situation , new species and even varieties continue 
to be described I The following identifications represent 
our best judgment, but in view of the above must be con­
sidered tentative. 

1. Cribraria intricata Schrad . , Nov . Grn. Pl. 7. 1797. 

KNOWN I~ORLD DISTRIBtiTION: Cosmopolitan 

COSTA RICA: I (9), UCR- 136 (TEX 2263), 20 IX 1963. II 
(15) , UCR-201 (TEX 849), 24 IX 1964 . IV (24), UCR-156 
(TEX 2259), UCR- 157 (TEX 843) , 24 XI 1963; (27), UCR-322 
(TEX 2262), 10 VI 1966. All on dead wood. 

COMMENTS: Most specimens fit the description given by 
Martin & Alexopoulos (1969) as well as any Cribraria 
specimens fit any published description . The sporangia 
vary from .5 to .75 ~min diameter and the stalks from 1.5 
t o 2.5 mm in height. The cup is represented by a th in , 
membranous, small disc. The nodes are expanded \vith 
several free ends. UCR-156 approaches C. splendens because 
of the strong ribs, but the stalks are longer and the 
sporangia smaller than is generally true for that species. 

2 . Cribraria languescens Rex, Proc . Acad. Phila. 43:394. 
1891. 

KNOI\'N I~ORLD DISTRIBUTION : North America, West Indies, 
Europe , Asia, Africa. 

COSTA RICA: I (2), UCR-110 (TEX 838), 3 VII 1963; (1) 
UCR-196 (TEX 2264), 11 IX 1964; (10) UCR-148 (TEX 840) , 
4 X 1963 . IV (26) , UCR-103 (TEX 837), 29 VII 1963. IV 
(25), UCR-266 (TEX 847), 17 IX 1965. VII (35), UCR-309 
(TEX 7-89), 19 XI 1965. All on dead \vOod. 

COMMENTS : There is considerabl e variation in these 
specimens . The diameter of the sporangia varies from .3 
to .56 mm, and the stalks are much short er in UCR-110, 148, 
and, to a lesser extent, in UCR- 266, than usually described 
for this species . The col or of the sporangia also deviates 
in many instances from the t ypical. Those of UCR-266 , 
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for example, are very dark. Until v,re have a better tmder­
standing of this genus, a ll these specimens must be placed 
in C. l anguescens . 

3. Cribraria microcarpa Schrad., Nov. Gen . Pl. 8. 1797 . 

KNOWN WORLD DISTRIBUTION: Europe, N. Amer ica, West Indies, 
Colombia , Brazil. 

COSTA RICA: I (4)' UCR-56 (TEX 841) I 21 v 1963. II (14) I 

UCR-1 31 (TEX 851) , 17 VIII 1963. Both on dead 1</00d. 

COMMENTS: UCR-56 is a rather typical specimen . UCR-131, 
on the other hand, exhibits great variation in sporangia! 
diamet er and in sporangium:stalk relationship. At first 
glance the specimen appears to be a mixture of two species , 
but we be l ieve it is all ~· microcarpa. 

4. Cribraria minutissima Schw. , Trans. Am. Phil. Soc. II, 
4:260. 1832. 

KNOI\'N WORLD DISTRIBUTION : U. S . A. , West Indies, Uruguay, 
Brazi 1, Europe, Ha1"aii, Asia. 

COSTA RICA: V (31), UCR-91 (TEX 852) , 18 VI 1964. On 
dead wood. 

COMMENTS : Whether this specimen is indeed C. minutissima 
or lvhether it represents an undescribed species is dif­
ficult to determine because of the very small number of 
sporangia at hand, none of 1</hich is intact . The overall 
height of the sporangia does not exceed . 37 mrn high and the 
sporangium about .13-. 14 l.Jm diam. The cup is represented 
by a minute membranous disc. The peridial net consists of 
even threads connected by small, flat, scarcely expanded 
nodes, and forming mostly pentagonal regular meshes. There 
are no free ends. The spores measure 6 lJm. 

5 . Cribraria splendens (Schrad.) Pers., Syn. Ftmg . 191. 
1801. 

KNOWN WORLD DISTRIBUTION: Europe, N. America, West Indies, 
Brazi 1, Asia. 

COSTA RICA: I (2), UCR-111 (TEX 790), 3 VII 1963; (7), 
UCR-122 (TEX 848), 9 VI II 1963; (8) UCR-258 (TEX 2261), 
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5 XI 1964. IV (24) , UCR-155 (TEX 85 3), 24 XI 1963. All on 
dead \"ood. 

C0~1MENTS: All these are probab ly ~· sp l endens, but in UCR-
111 the sporangia are smaller than us ua l and the nodes are 
some\oJhat thickened. UCR-155 is the specimen most typical 
of the species. 

6. Cribraria tenel l a Schrad. , Nov. Gen. Pl. 6. 1797. 

KNOWN WORLD DISTRIBUTION: Cosmopolitan . 

COSTA RICA: I (1), UCR-207 (TEX 844) , 28 X 1964 , UCR- 247 
(TEX 845), 26 X 1964, UCR-99 (TEX 79 1), 27 VII 1963; 
UCR-46b (TEX 2265), 8 VI 1963. III (22) , UCR-221 (TEX 
846) , l X 1964. II ( 14), UCR-132 (TEX 850) 17 VIII 1963. 
All on dead wood. 

CO~~TS : Of the six, UCR-99 is probably the most typical 
but all deviate in some character from the description. 
UCR-207 approaches £· languescens . In UCR-132 there are 
a number of f r ee ends in the peridial net. 

7. Cribraria viol acea Rex , Proc. Acad. Sci . Phila, 43 : 393. 
1891. 

KNOWN I~ORLD DISTRI BUTI Q'l: Cosmopolitan. 

COSTA RICA: I (1), UCR- 1145, 16 IV 1971, on dead wood. 
Locality tmknQI.·m, TEX-842 , summer 1964, l eg . G. C. Carroll, 
on bark. Both developed in moist chamber . 

CQ\~NTS : The col or and the minuteness of the sporophores 
make this species unmistakab l e . 

Dictydium Schrad., Nov . Gen. Pl., 11. 1797. 

*1. Dictydium cancellaturn (Bat sch) Macbride 

KNCMN WORLD DISTRIBUTION: Cosmopol itan. 

COSTA RICA: Widely dis t ributed and abundant . I (1) , UCR-
68 (TEX 824) , 2 VI I 1963; UCR-48 (TEX 825), 8 VI 1963; (6) , 
UCR- 86 (TEX 826) , 9 VII 1963. II I, (20 ) , Welden, p . 96, 
UCR-19 (TEX 822) , 20 V 1963 . II (12) , UCR-33 (TEX 823) , 
1 VI 1963. JV (24) , UCR-152 (TEX 827) , 24 XI 1963. All 
on dead wood. 
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CO~~ffiNTS : All specimens are typical and remarkably uniform 
with only very minor variations. In UCR-33 the sporangia 
are a trifle smaller and the spores some\~hat larger than in 
the other specimens . 

Order E C H I N 0 S T E L I A L E S Martin, Mycologia 
52:127. 1960. 

Family CLASTODERMATACEAE Alexopoulos & Brooks, ~~cologia 
63:926. 1971. 

Clastoderma Blytt, Bot. Zeit. 38 :343. 1880. 

1. Clastoderma debaryanum Blytt, Bot. Zeit. 38:343. 1880. 

KNOWN WORLD DISTRIBUTIC)!'J: Probably cosmopolitan, abundant 
in the tropics. 

COSTA RICA: I (1), UCR-195 (TEX 2254), 11 IX 1964 , on bark 
covered with lava dust. Locality not recorded, UCR-105 
(TEX 2173) , July 1963, developed in moist chamber on bark 
from unidentified tree, collected July 1963 and cultured in 
Austin, Texas. Sporangia formed on filter paper in August 
1964 and September 1965. 

CO~~reNTS: Our specimens represent an. interesting but not 
ve1y rare variation from the typical in that the prominent, 
oval, amber-like swelling which usuallY. divides the two 
portions of the s tipe, is absent from ~11 our sporangia. 

Order T R I C H I ALES Macbride, N. Am . Slime-Moulds, 
ed. 2 . 237. 1922. 

Family TRICHIACEAE Rost., Versuch 14. 1873 (as tribus). 

Perichaena Fries, Symb. Gast . 11. 1817. 

1. Perichaena chrysosperma (Currey) Lister 

KNOWN WORLD DISTRIBUTION: Cosmopolitan 

COSTA RICA: II (13) , UCR-104 (TEX 830) , 30 VII 1963. 
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COMMENTS: This specimen consists of several typical 
sporangia and pl asmodiocarps on bark. Most plasmodiocarps 
are doughnut-shaped. 

2 . Perichaena depressa Lib., Pl. Crypt. 378. 1837. 

KJ\101\'N I\IORLD DISTRIBUTION: Cosmopolitan. 

COSTA RICA: Locality unknown, G. C. Carroll #3, (TEX 
1452), summer 1964. On pl ant debris in moist chamber. 

COMMENTS : This is a typical specimen. 

Arcyria Wiggers, Prim. Fl. Holsat . 109. 1780. 

*1 . Arcyria cinerea (Bull.) Pers. Syn. Fung. 184 . 1801. 

Kl'iOI'IN lvORLD DISTRIBUTION: Cosmopolitan . 

COSTA RICA: Widely distributed and abundant. I (1) UCR-
41 (TEX 807), 4 VI 1963, UCR-113 (TEX 809), 5 VII 1963. 
II (12) , UCR-32 (TEX 810), 1 VI 1963; (14), UCR-129 
(TEX 805), UCR-133 (TEX 803), 17 VIII 1963; (15) , UCR-197 
(TEX 804) , 24 IX 1964. V (28), UCR-93 (TEX 808), 19 VII 
1963; (31) , UCR-192 (TEX 812) , 20 VI 1964 . VII (34) , 
Welden, p. 96, UCR-303 (TEX 811), UCR-315 (TEX 806), 16 
XI 1965 . IV (27), TEX 859 , G. C. Carroll # CR-2, 11 VI 
1962, UCR-326, 10 VI 1966. 

COMMENTS: This is an extremely variable species . In 
co lor, the sporangia range from ashy gray, almost 1"hi te, 
to a decidedly yell~"ish hue; in shape, from ovate to long 
cylindrical \"hen mature . The capillitium is usually 
distinctly spiny . The so- cal led digit ate form \"as 
described by Schweinitz in 1832 as a distinct species, 
A. digitata, but all modern authors agree it is only a 
variation of A. ciner ea particul arl y common in the tropics. 
Inasmuch as , In many fruitings, single sporangia are 
usually mixed with those united on a common stal k, it 
appears that a singl e plasmodium may give rise to both 
forms. It is of interest t o note , however, that we have 
never been ab le to germinate spores from digitate fruit­
ings whereas we have often obtained cul tures by SO\"ing 
spores from singl e sporangia on agar. Nevertheless , Mims 
(personal communication) noted the formation of some 
digitate fruitings in agar cultures obt ained by sowing 
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spores from single sporangia collected by one of us 
(C.J.A.) in Hawaii. Thus, we have e :x:perimental as \~ell as 
circumstantial evidence that the t\~O forms (single and 
digitate) are the same species. 

From the specimens at hand, UCR-32, 93, 113, 197, and 
303 are cinereous, \~hereas UCR-41, 129, 133, 192, and 315 
shO\v various amotmts of a creamy or yellowish color . In 
all but UCR-315 the sporangia are cylindrical; in UCR-315 
they are mostly globose to ovate. They vary in length 
from . 25 mm to 1.5 mm in UCR-315 to as long as 3 mm in 
UCR-303 . These measurements do not include the stalk. 
UCR-133 and 303 are typically digitate forms \vi th few if 
any single sporangia present . Mos t of the other collec­
tions are mixed digitate and simplex with only UCR-315 
consisting of only single sporangia. This is in accord­
ance with the we 11 known observation that the digitate 
form is more preval ent in the tropics. 

*2. Arcyria denudata ( L. ) Wettst. Verh. Zool. -Bot. Ges . 
Wien 35: abh. 535 . 1886 . 

KNOWN WORLD DISTRIBliTION: Cosmopolitan. 

COSTA RICA: Widespread and c.ommon. I, Welden, p. 97, ( 1) , 
UCR-21 (TEX 817), 21 V 1963, UCR-27 (TEX 814), 21 V 1963; 
(5), UCR-72 (TEX 813), UCR-79 (TEX 815), 3 VII 1963; (6), 
TEX 858, collected by G. C. Carroll # GC-1 12 VI 1962. 
II (12), UCR- 34 (TEX 816), 1 VI 1963; (14), UCR-130 (TEX 
818), 17 VIII 1963. III (20), UCR-7 (TEX 820), 20 V 1963. 
IV (27), UCR-321 (TEX 1449), 10 VI 1966. V (30), UCR-101 
(TEX 821), 19 VII 1963. VI, Welden, p. 97. VII (34), 
E. F. Morris #970 (TEX 1996), 16 III 1966 . 

COMMENTS: The color of the sporangia in the various 
collections varies from bright rose i n UCR-79 to a light 
chocolate bro\Yn in UCR-72 . UCR- 79 approaches Hagel steins' 
(1929) variety dispersa of A. insignis . The sporangia are 
bright rose, somewhat smaller than in typical A. denudata 
and sea ttered. Nevertheless, \ve believe that the specimen 
is better referred to A. denudata. UCR-72 on mossy wood; 
UCR- 7, 21, 27, 34, and-79 on dead \~ood; UCR-101, 130 and 
GC #1 on bark. 

3. Arcyria incarnata Pers., Obs. Myc. 1:58, 1796 . 
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KNOI'IN WORLD DISTRIBUTIO'J : Cosmopolitan. 

COSTA RICA: I ( 1) , UCR-178 (TEX 829), 5 VI 1964. V (31), 
UCR-184 (TEX 828) , 20 VI 1964. 

COMMENTS: This is much less common than the previous 
species . Both specimens ar e typical. UCR-178 on bark, 
UCR-184 on dead wood . 

4 . Arcyria insignis Kalch . & Cooke , in Kalchbr., Grevilia 
10:143. 1882 . 

KNO\'/N WORLD DISTRIBUTIQ~: Cosmopolitan. 

COSTA RICA: I ( 1) , UCR- 25 (TEX 857), 22 V 1963 . I II 
(22), UCR-219 (TEX 856) , 1 X 1964 . Both on dead wood. 

COMMENTS: The chief differences bet\o~een this species and 
A. denudata are color and size of sporangia and size of 
spor angia! groupings. Except in relatively rare instances 
the t \W species may be distinguished easily . Both our 
specimens are typical of A. insignis. Reference h as 
a lready been made to UCR-79 \vhich we p l aced in A. denudata . 
TI1is represents a form intermediate between the-two 
species . 

5 . Arcyria leiocarpa (Cooke) Martin & Alexop. The 
~~xomycetes 131. 1969. 

KNONN WORLD DISTRIBUTIQ~: U. S . A., Panama, Colombia, 
Scot land, Czechoslovakia. 

COSTA RICA : I I (Finca los Ensaynos de Buena Vista), 
summer 1964 . In moist chamber culture on deb r is collected 
by George Carroll . 

COMMENTS : On l y three sporangi a developed i n the culture 
but were typical of this species. Unfortunately, the 
specimen was overrun \.Jith mold and was discarded. There 
is, therefore, no voucher avai l able . 

6. Arcyria magna Rex, Proc. Acad. Phila. 45:364. 1893. 

KNOI'/N WORLD DISTRIBUTION: N. America, Panama, Brazil, 
Phi lippin es , Thailand. 



COSTA RICA: V (31), UCR-187 (TEX 1440), 18 VI 1964. 

COMMENTS: The specimen is not typical of the species 
chiefly because of the small cluster of the sporangia. 
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The fruiting mass is dingy yellow to olivaceous but the 
spores are dull rose in mass. The capillitium bears cogs, 
half-rings and spines. Although its distribution is wide 
in the Western Hemisphere, A. magna is not commonly found. 
Dr. Marie L. Farr concurs with our identification. 

Hemitrichia Rost. , Versuch . 14. 1873. 

*1 . Hemitrichia ca1yculata (Speg.) Farr, Mycologia 66:887. 
1974. 

This species is usually reported as H. stipitata 
(Massee) t-facbr. It is under this name that our specimens 
are filed . 

KNOWN WORLD DISTRIBUTION: Cosmopolitan and common. 
Abundant in the tropics . 

COSTA RICA: I, Welden, p. 97; (1) , UCR-53 (TEX 1361), 
8 VI 1963, UCR-57 (TEX 1358) , 24 VI 1963, UCR-204 (TEX 
1363), 28 IX 1964; (5) , UCR-75 (TEX 1360), UCR-76 (TEX 
1359), 3 VII 1963. II (12), UCR - 31 (TEX 1426), 1 VI 1963; 
(15) UCR- 203 (TEX 1429), 24 IX 1964. III, Welden , p . 97; 
(20), UCR-9 (TEX 142 3) , UCR- 10 (TEX 1424), UCR-17 (TEX 
1425), 20 V 1963; (22) , UCR- 231 (TEX 1430), 1 X 1964, 
E. F. Morris #901 (TEX 1995), 18 II 1966 . IV, Welden , 
p. 97; (24) , UCR- 160 (TEX 1362), 24 XI 1963. VI , Welden, 
p. 97. VII, Welden, p. 97; (34) , UCR-314b (TEX 1432), 
16 XI 1965 . All on decaying wood. 

CO~ffiNTS: In its typical expression , H. calyculata 
exhibits a slender, dark brown, almost bl ack , s t alk which 
may reach a length of 2 mm , as in UCR-231, and which 
terminates abruptly at the base of a shallO\'t' cup \'li t h 
sides at an ob~use angl e . The capillitial threads are 
essentially smooth and the spores are bright yellow , 
unevenly spinulose , and 7.5 -9 ~m diam. However, most of 
these characters vary considerably even in the same 
collection and this variation has caused Lister ( 1894 , 
1911, 1925) and Hagelstein (1944) to consider this species 
synonymous \vith H. clavata which it admittedly resembles . 
Unpublished electron micrographs , however, bring out some 
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interesting differences in the capilli tia of the two 
species \"hich appear to be, for t he most part, cons tant. 
Lister and Hagelstein (loc. cit.) believe H. calyculata to 
be an environmentally induced vari ant of H. clavata, 
developed under conditions of high temperature . It is of 
i nterest in this connection that H. cal yculata is abundant 
in the tropics as \\'ell as in t he temperate zones whereas 
H. clavata is found only i n the temperate zones (Martin & 
Alexop ., 1969) . 

Until experimenta l cultural studies are conducted to 
determine t he effect of t he environment at the time of 
sporulation on t he taxonomic characters of t he Myxomycetes , 
these ques t ions \"ill not receive a defin i t ive answer . 
Unfortunately, neither H. cal yculata nor H. clavata has 
been grown in l aboratory culture . 

In the specimens at hand , the stal ks vary from light 
yell rn\'-brown to almost b l ack and from . 45 mm or s horter to 
2 mm. They terminate abruptly at the base of a more or 
l ess shallow cup in most specimens, but some sporangia in 
UCR-9, 31, 53, and 203 have s hort s t a lks which merge with 
the bases of t he rather deep cups approaching the situation 
in 11. cl avata. The capilli tium is nearl y smooth in most 
specimen s but distinct l y roughened in UCR-9, 31, and 203. 
In spite of t hese variations , i t seems best to include al l 
specimens in ~· cal yculata . 

2 . Hemitrichia serpul a (Scop .) Ros t. in Lister Mycet. 
179. 1894. 

KNOim NORLD DISTRIBUTI ON : Cosmopolitan ; abundant in the 
tropics . 

COSTA RICA: I I I (20), UCR- 20(TEX 1418) , 20 V 1963; IV 
(26) , UCR-102 (TEX 1418) , 29 VII 1963; El Rob l e , UCR-108 
(TEX 1420) , 30 VII 1963. V, near Laguna de Ar enal, E. F. 
Morris ff982 (TEX 1998), 22 III 1966 . VI I (34) , UCR-314a 
(TEX 1431) , 16 XI 1965 . UCR-20 and 108 on pl ant debris ; 
UCR-314a and t>'lorris 982 on decaying wood; UCR-102 on bark . 

COMMENTS : This easi l y r ecognized species is wide l y dis­
tributed and quite cons t ant in its characters. All speci­
mens in our collection ar e t ypical except f or the diameter 
of the capillitial threads which t ends to be greater than 
that gi ven in the various monographs , reaching, in mos t of 
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our specimens 7.5 )Jm. This and other species of ~1yxo­
mycetes are often parasitized by a fungus (Sti l bella sp . ) 
which produces its synnemata on the surface of the fructi­
fications as in our UCR-108. 

Metatrichia Ing, Trans . Brit . ~~col . Soc . 47:5 1. 1964 . 

1. Netatri chia vesparium (Batsch) Nann. -Brem . K. Ned. Akad. 
Wet. C. 69: 146. 1966. 

K.NO\~N WORLD DISTRIBUTION: Cosmopolitan. 

COSTA RICA: I ( 1) , UCR-227 (TEX 1366), 9 X 1964 ; (3) , 
UCR-44 (TEX 1364) , 8 VI 1963; (9) , UcR-268 (TEX 1367), 
27 V 1965 . II (22), UCR-2 14 (TEX 1365) , 1 X 1964. VII 
(33), UCR- 290 (TEX 1368), 17 XI 1965 . All on decaying 
1.,rood . 

COM~·lENTS: This very common and easi l y recognized species 
usually occurs in t1vo forms: 1) as s hort-stalked or 
sessi l e sporangia crowded into large clusters (pseudo­
aethalia) , as in UCR-44 and 268, and 2) as polycephaloid, 
long-s talked pseudoaethalia in \ihich the stalks of many 
sporangia are completely fused as in UCR- 214 , 227, and 290 . 
One would be t empt ed to recognize these two fo r ms as 
distinct varieties were it not for their occurrence side by 
side in some fruitings and together with a few individual 
sporangia. UCR-290 is not mature . 

Trichia Haller, His t. Stirp. Hel v. 3: 114 . 1768. 

1 . Trichia decipiens (Pers . ) Macbr . , N. Am. Slime Moul ds 
218 . 1899. 

KNOWN WORLD DISTRIBIJI'ION: Cosmopolitan. 

COSTA RICA: I, (Finca La Azucena, Carretera Panamaericana), 
UCR-297 (TEX 1407), 19 XI 1965 . On decaying 1,•ood . 

CO~ffiNTS: The single specimen in our collection is typical 
of the species . 

2. Trichia favoginea (Batsch ) Pers ., Neues ~1ag . Bot. 1:90 . 
1794. 
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KNO'r'IN WORLD DISTRIBUTION : Throughout the temperate zone 
but also known from the tropics . 

COSTA RICA: I (8), UCR-254 (TEX 1409), 5 XI 1964, on 
bark. I II (2 3) , UCR- 241 (TEX 1408), 17 X 1964 , on bark 
among Bryophyt es . 

COMMENTS: Although most spores observed exhibit a rather 
typical complet e reticulation, in some spores of both 
specimens the r eticulation is broken or incomplete. It is 
chiefly on the nature of the reticulation that !· favoginea 
was formerly separated from ~· persimilis unti l Farr ' s 
(1958) study pointed out the great variability of this 
character and placed !· persimilis and ~· affinis in 
synonymy with ! · favoginea . I t is possible, of course, 
that such var iation may repr esent genetic segregation of 
possible hybrids between two extreme forms , but until 
experimental evidence to the cont rary becomes available, 
we are accepting Farr ' s conclusions. 

3. Trichia floriformis (Schw.) G. Lister, Jour. Bot. 57 : 
llO. 1919 . 

KNOWN WORLD DISTRIBUTION: Widely distributed in all 
continents but Afri ca from where it has not yet been 
reported. In the Caribbean area, known only from Puerto 
Rico and Jamaica. 

COSTA RICA : I (7), UCR-119 (TEX 19ll) , 9 VIII 1963. IV 
(25) UCR-96 (TEX 1410), 27 VII 1963. Both on bark. 

COMMENTS: Trichia f l oriformis may be recognized by the 
petaloid dehiscence of the sporangia, the deep red color of 
the stalks and the capillitium, and the reddish spores. In 
a general way i t resembles T. bot rytis to which it is 
probably most cl osely related. The latter has not as yet 
been found in Cos t a Rica and, indeed, appears to be rare in 
t he tropics. The T. floriforrnis sporangia of our specimens 
are black , which i s often the case . 

4. Trichia scabr a Rost., Mon . 258 . 1875. 

KNO~~ WORLD DISTRIBUTION : Cosmopolitan. 

COSTA RICA . I ,7) , UCR- 118 (TEX 1413), 9 VIII 1963. IV 
(25), UCR- 143 (TEX 1414), 9 XI 1963, both on dead wood . 
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COW.fENTS: All spores examined bear a definite reticula­
tion, at least on one hemisphere and often over the entire 
surface. Some spores appear oval or slightly turbinate and 
measure 10 x 12.5 urn. 

5. Trichia varia (Pers . ) Pers ., Neues Mag . Bot. 1:90. 1794. 

KNO\~N WORLD DISTRIBUTI~: Cosmopolitan. 

COSTA RICA: I (11), UCR- 234 (TEX 1415), 16 X 1964. IV 
(25), UCR-167 (TEX 1412), 9 IV 1964, on stroma of asco­
mycete. 

COW.fENTS: Both are typical specimens, al though some 
elaters appear to have three rather than two spiral bands. 
UCR-167 \\las determined by Dr. Marie L. Farr. 

6. Trichia verrucosa Berk., in Hook, f. Tasm. 2 : 269. 1859. 

KNOWN WORLD DISfRIBUTIO'J: Tasmania, Ne\v South I'Jales, 
Europe, U.S.A., Mexico, Dominica, Jamaica, South America . 

COSTA RICA: I (8), UCR-253b (TEX 1417), 5 XI 1964, on 
bark . 

CO~lENTS: Although \videly distributed this species is not 
so common as some of the other Trichias. Our collection 
consists of three clusters of sporangia interspersed among 
many fine sporangia of Physarwn tenerum (UCR-252a) . The 
material is in all \vays typical. 

Order P H Y S A R A L E S Macbride, N. Am . Slime-Moulds 
ed. 2. 22. 1922. 

Fami ly PHYSARACEAE Rost., Versuch . 9. 1873 (as tribus). 

CienkO\vskia Rost . , Versuch . 9, 1873. 

1. CienkO\vskia reticulata (Alb. & Sch\v.) Rost. ~1on . 91. 
1874. 

KNOWN I'JORLD DISTRIBUTION: Cosmopolitan. 
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COSTA RICA: III (21) , UCR-62 (TEX 1447), 28 VI 1963, on 
dead '~ood. 

COMMENTS : A collection of many sporophores ranging from 
.5 mm spheres t o 6 mm long , straight or sinuous plasmodio­
carps . The peridium is covered \~ith a thick incrustation 
of yellow l ime on which tomato-red glossy spots are 
scattered. The duplex nature of the capillitium is evident 
but the spiny branches of the tubules are not so numerous 
as they are usual l y. 

Physare l la Peck , Bull. Torrey Bot . Cl ub 9 :61 . 1882 . 

1. Physarella oblonga (Berk . & Curtis ) ~1organ Jour . Cine. 
Soc. Nat. Hist. 19 : 7. 1896. 

KNOWN WORLD DISTRIBUTION: Cosmopolitan. 

COSTA RICA: I (1), UCR-28 (TEX 1437) , UCR- 38 (TEX 1438) , 
28 V 1963 , UCR- 50 (TEX 1439) , 8 VI 1963. All on dead wood. 

CQ~ffNTS: Of our three specimens on l y UCR-50 is i n good 
condition, the other t\~O having fruited on decaying '~ood 
encrusted \dt h lava dust \ihich crumbles and results in the 
destruction of most sporangia t hereon. 

Badhami a Berk . , Trans. Linn . Soc. 21: 15 3. 185 3. 

1. Badharnia cinerascens Martin , Jour. \"lash. Acad . 22 : 88 . 
1932. 

KNO'."IN 1"/0RLD DISTRIBUTION : Colombia. 

COSTA RICA: III, UCR-13 (TEX 2105), 11 V 1965 . On bark. 
(Authentic specimen) . 

Ca.iMENTS: This is the second \~orl d collection of this 
species reported in the l iterature and is the only specimen 
of a Badhamia from Costa Rica in our collection . Dr. G. 1"1 . 
Martin, who fi r s t described this species, concurred with 
our identification, noting , however , t hat " . . . the Costa 
Rican col l ection is more l imy t han the type and the spores 
some\~hat smaller , but I can regard neither character as 
significant . . . Cert ainly I cannot assign your specimen 
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to anything but B. cine1·ascens ." Figures 2 and 3 are 
presented as further evidence in support of our identifi­
cation . 

Fi gures 2-3. Scanning electron micrographs of the spores 
of Badhamia cinerascens Martin . 
Figure 2 . Spore of UCR-13, X 4500 
Figure 3. Spore from TYPE in IA, X 5070 
(Magnifications approximate) . 

Fuligo llall. , Hist . Stirp . Helv . 3: 110 . 1768. 

1. Fu1igo megaspora Sturgis, Colo . Call. Publ . Sci . 12 :443. 
1913. 

KNOWN WORLD DISTRIBUTION: U.S . A. , Guatemala, Europe, 
Congo, Pakistan. 

COSTA RICA: IV (25) , UCR-168 (TEX 1448) , 9 IV 1964 . On 
dead wood . 

C0~~1ENTS : A typical \4ell-formed aetha lium, 3 em in length. 
Most spores measure 18 }Jm diam. 

*2 . Fuligo septica ( L. ) Wiggers , Prim . Fl . Holsat. 112. 
1780 . 

KNOIVN WORLD DISTRIBUTION: Cosmopolitan . 
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COSTA RICA : l~i dely distributed and very common. I (5) , 
UCR-81 (TEX 1435) , UCR- 82 (TEX 1454) , UCR-87 (TEX 1456) , 
8 VII 1963. II (19), UCR-83 (TEX 1455) , 7 VII 1963. III, 
UCR-80 (TEX 1434) , 4 VII 1963; IV, We lden, p . 97 . V (31) , 
UCR-182 (TEX 1436) , 19 VI 1964, UCR-1 85 (TEX 1457) , 20 VI 
1964 . VII, Welden, p . 97 . (34) , UCR-318 (TEX 1458), 16 
XI 1965 . All on wood or bark . 

CO~~NTS: In UCR-182 the lime of the cortex is white; in 
all others it is some shade of yello'". Differences in 
color of the cortex have been used to di s tinguish among 
variet ies (Martin & Alexopoulos , 1969; Nannenga-Bremekamp , 
1973) but the taxonomic s ignificance of aethalia l color can 
be determined only by careful culture work and genetic 
s tudies under controlled conditions . ~· septica is r el­
ative ly easy to grmv in l aboratory culture from spores to 
the plasmodial stage , but cultures sporulate unpredictably 
and only after a very long time. 

Craterium Trent., in Roth, Catalecta Bot . 1: 224. 1797. 

1. Craterium leucocepha1um (Pers . ) Ditmar, i n Sturm, 
Deuts . Fl . Pi1ze 1: 21. 1813. 

KNOI~N I~ORLD DISTRIBUTION: Cosmopo1i tan 

COSTA RICA : I (1), UCR-171 (TEX 1459) , 3 VI 1964; (7) 
UCR-243 (TEX 1461) , 6 XI 1964 . II (16), UCR-279 (TEX 
1462), 7 VI 1965 . V ( 31), UCR-190 (TEX 1460), 18 VI 1964. 
VI I (34), UCR-301 (TEX 1463), 16 I X1965 ; (35) , UCR-306 
(TEX 1464), 19 XI 1965. UCR-171 on bark; UCR-243, 279, 
190 , on dead leaves; UCR-301 on living leaves; UCR-306 on 
dead \vood . 

CQ~NTS: Considerable variation is encountered in this 
species in the s hape and color of the sporangia and their 
method of dehiscence. In UCR-171, 190, and 2 79 the 
spor angia are essentially globose; in UCR-243 they are 
long goblet-shape ; and in UCR-306 they ar e intermediate. 
In UCR-243 and 2 79 the brown base of the sporangium is 
cl early evident; in the others the sporangia are almost 
entire l y \\'hi te. The operculum is perfectly developed in 
UCR-243; in all others dehis cence is irregular. Whether 
the variations noted are genetically or environmentally 
controlled is not known . 
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Physarum Pers., Neues Mag. Bot . 1:88. 1794 . 

1. Physarum bitectum G. Lister, Mycet. ed . 2. 78 . 1911 . 

KNOWN WORLD DISTRIBliTION: Western Europe , U.S.A. , Puerto 
Rico, Colombia, South Africa, Australia, New Zealand. 

COSTA RICA: I (10) , UCR-2 87 (TEX 2113) , 15 VII 1965, on 
dead leaf. 

CO~~ffiNTS: This species is not common l y reported, but as 
Martin & Alexopoulos (1969) mention, it may be more wide­
spread than is supposed because it often resembles ot her 
species such as P. bival ve and may be misdetermined . Our 
specimen appears - to be typical. Dr. Marie L. Farr concurs 
with our identification. 

2. Physarum bivalve Pers., Ann . Bot . Usteri 15:5. 1795. 

KNOWN WORLD DISTRIBliTION: Europe, N. America, Chile, South 
Africa, Angola, Southeast Asia, Japan, Philippines, Samoa. 

COSTA RICA: I (7) , UCR-121 (TEX 1465) , 9 VIII 1963, on 
dead wood, UCR-251 (TEX 1467), 6 XI 1964, on dead leaves . 
V (31), UCR-183 (TEX 1466), 20 VI 1964, on dead leaves . 

COMMENTS: UCR-251 is the most typical of the three speci­
mens, consisting both of isolated sporangia and variously 
shaped plasmodiocarps of different lengths . The most 
interesting of the three specimens, holvever, is UCR- 183 in 
which all the sporophores are in the form of bright yellow, 
clam-shaped sporangia. 

3. Physarum bogoriense Racib., Hedwigia 37 :52. 18F. 1898. 

KNOWN WORLD DISTRIBUTION: Known from all continents but 
particularly abW1dant in the tropics and sub tropics. 

COSTA RICA: I (1) , UCR-205 (TEX 1471), 28 IX 1964 , on 
herbaceous stem, UCR-98 (TEX 1469), 29 VII 1963, on mossy 
bark, UCR-147 (TEX 1470), 18 X 1963, on dead leaf. II 
(17), Orotima, UCR-281 (TEX 1473), 9 VI 1965, on dead leaf. 
III (22), UCR-220 (TEX 1472), 1 X 1964, on plant debris. 
IV, UCR-64 (TEX 1468), 24 VI 1963, on leaf base. 

COMMENTS: This distinctive species fruits occasionally on 
bark or wood but usually on dead leaves and plant debris . 
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The yellowish or brmm outer peridium and the stell ate 
dehiscence make it easy to r ecognize in the field under a 
hand lens. Only occasionally encountered in cold climates, 
it is one of the most abundant species in 1"arm regions. 

4. Physarum cinereum (Batsch) Pers., Ne ues tvlag . Bot. 
1:89. 1794 . 

KNOWN WORLD DISTRIBUTION: Cosmopolitan and very common . 

COSTA RICA: I (1) , UCR-172 (TEX 2233) , 3 VI 1964; (7), 
UCR-244 (TEX 1475), 6 XI 1964~ both on living l eaves , San 
Antonio de Belern, UCR- 329 (TEX 1487) , 3 VII 1966, on dead 
wood. 

CmiMENTS: In UCR-244 the sporangia are 1"ell formed but the 
lime is scanty and the peridium is iridescent; the spores 
measure 7-9 ~m . In UCR-239 the lime is much more abundant 
and there are two long, bran ched plasmodiocarps in addition 
to the fe1" sporangia . One is tempted to place this speci­
men in the closely allied P. vernum, but the spores are 
clearly bro1vnish-violaceous rather than dark 
purplish-brown; it seems better, therefore, to retain it 
in P. cinereum in spite of its occurrence on 1"ood. UCR-
172-is a scanty collection of but a few sporangia . The 
spores are not well formed and the determin ation is there­
fore tentative. 

5 . Physarum citrinum Schum., Enum. Pl. Saell. 2:201. 1803 . 

KNOWN WORLD DISTRIBUTIQ'J: Cosmopolitan but not common. 

COSTA RICA: I ( 11), UCR-240 (TEX 14 74) , 16 X 1964, on 
lvOOd. 

CO~ffiNTS: Our specimen, consisting of over 100 sporangia, 
is typical in some respects, not so in others . The 
sporangia are . 7-1 mm diam . ; the stalks are short and 
calcareous but tend to be more orange than yellmv in color; 
the co lumella is minute and conical but the capillitial 
nodes are e longated. The spores are a lmost smooth and 
measure 11-12 \lm, which is somewhat larger than described . 
New species have heen described on smaller differences! 

6 . Physarum compress urn Alb . & Schw . , Consp. Fung. 97. 1805 . 

KNOWN WORLD DISTRIBUTIQ'J: Cosmopolitan. 
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COSTA RICA : I (1), UCR-30 (TEX 2010), 3 VI 1963, UCR-36 
(TEX 1479), 6 VI 1963, UCR-206 (TEX 1484), 28 IX 1964, all 
on bark; UCR-140 (TEX 1481), 10 VIII 1963, on lizard dung 
i n moist chamber; UCR- 169 (TEX 1482), 10 IV 1964, on plant 
debris; (10), UCR-141 (TEX 1480), 4 X 1963, on dead wood; 
III (22). E. F. M. #902 (TEX 1994). 18 II 1966, on dead 
herbaceous stem; III (23), UCR-286 (TEX 1485), 15 VII 1965 , 
on moss. 

CO~~NTS: This ubiquitous species is a very variable one 
and several of its forms have been described as new species 
or have been confused with other t-1yxomycetes. Typically 
the sporangia are fan-shaped, as in UCR-286, but p1asmo­
diocarpous fruitings, as in UCR-141 and 200 are not 
unconunon. Polycephaloid frui tings \oJhich resemble P. 
nicaraguense (q . v.) are sometimes produced; UCR-36 is a 
good example of this variation. Culture studies (Alex­
opoulos, 1969) have shown that spores taken from various 
types of fruiting bodies, such as those described above, 
will yield the typical fan-shaped sporangia \vhen conditions 
for fruiting are favorable . 

*7. Physarum decipiens Curtis, Am. J our. Sci. II. 6 :352 . 
1848. 

KNOivN NORLD DISTRIBUTIQ'J: U. S. A. , Canada, South America, 
Western Europe to Greece; Hawaii, Asia, Australia. 

COSTA RICA: Heredia (Reported by Welden, 1954 as Badhamia 
decipiens (Curt.) Berk. No specimen in our collection) . 

8. Physarum dictyosporum Martin, Brittonia 14:183 . 1962. 

KNOvN WORLD DISTRIBUTION: U. S.A. (Michigan , IOioJa, Kansas, 
Texas). 

COSTA RICA: V (31), UCR-186a (TEX 1486), 20 VI 1964, on 
dead leaf. 

C0~1ENTS: This is one of the very fe\oJ species of Physarum 
with reticulate spores. In our specimen, short plasmo­
diocarps intermingle with sessile sporangia. The lime in 
the sporophore is often concentrated i n the center forming 
a rigid pseudocolumella \oJhich assumes the shape of the 
fruiting body . This species, discovered in 1962, has 
hitherto been known only from four 1ocali ties in the U.S. A. 
as noted above. 
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*9. Physarum didermoides (Per s . ) Rost . , Mon . 97 . 1875 . 

KNOWN h'ORLD DISTRIBUTION : Cosmopol itan . 

COSTA RICA: I ( l ), UCR- 1 (TEX 1488) , January 1963 , UCR-261 
(TEX 919) , 28 X 1964 , UCR-84 (TEX 1492), 9 VI I 1963, both 
on bark; UCR-112 (TEX 1493) , 3 VII 1963, on wood covered 
with moss; UCR-145 (TEX 1517), 18 X 1963 , on bark. (4), 
Rio Claro, UCR-4 (TEX 1489), April 1963, on plant debris . 
II (19) , UCR-165 (TEX 2232) , 4 IV 1964, on moss. III, UCR-
18 (TEX 1490), 20 V 1963; (22), UCR-213 (TEX 1495), UCR-
217 (TEX 1496), UCR-218 (TEX 1497), 1 X 1964, all on bark . 
VII (34), UCR-300 (TEX 1498), UCR-312 (TEX 1499) , 16 XI 
1965, on dead leaves. 
COMMENTS: All specimens except UCR-145 and 261 are typical 
of the species. Those two approach P. tesse latum in that 
the sporangia are somewhat flatened,-approximately iso­
diarnetric, and crowded together. However, the tesselate 
crust formed by the contact i ng sporangi a of P. t esselatum 
is absent in both specimens and we must therefore, con­
sider all as belonging to P. didermoides . It is of 
interest t o note that laboratory cultures of the aberrant 
forms produced the same type of fructifications . This is 
another of the relatively few species of Myxomycetes that 
grow readily in culture from spores. 

10. Physarum flavidurn (Peck) Peck, Ann. Rep. N. Y. State 
Mus. 31:55. 1879. 

KNOWN WORLD DISTRIBUTION: N. America, Europe, Japan. 

COSTA RICA: I (21), UCR-106 (TEX 1501), 26 XII 1963, on 
mosses and lichens . 

COMMENTS: Although it appears t o be widely distributed, 
this i s not a common species . Our specimen--the first on 
re cord south of the Uni t ed States in the Western 
hemisphere--is t ypical in all r espects excep t the capil­
litial nodes which are not white- calcar eous but translucent 
and amber-like . It mav be that the sporangi a ar e not 
properly matured, but the uniformity of the spor es argues 
against that hypothesis . Experimental culture work \vould 
answer this question , but unfortunately we wer e unab le to 
obtain cultures from t his specimen. 

11. Physarum globuliferum (Bull. ) Pers. Syn . Fung. 175. 
1801. 



KNO\'IN WORLD DISTRIBUTIQ~: Cosmopolitan. 

COSTA RICA : I (2 ) , UCR-11 (TEX 1502), X 1962, on dead 
\..rood . V (31), UCR-179 (TEX 15 73), 20 X 1964, on plant 
debris. VII (36), E. F.M. #956 (TEX 1993), 12 III 1966, 
on bark . 
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CO~ffiNTS: The first two collections are scanty, consist­
ing of but a dozen fragile sporophores each. The E. F. 
~1orris specimen is somewhat more ample. All appear 
typical, but the sporophores of UCR-11 lack columellae. 

12. Physarum javanicum Racib., Hedwigia 37 :53. 1898. 

KNOWN WORLD OISTRIBlJfiON: Java, Africa, Florida, Cali­
fornia, Jamaica, Trinidad, Colombia, England. 

COSTA RICA: I (l) , UCR-194 (TEX 1503), 11 IX 1964, on 
lava dust on dead wood. 

COMMENTS: This is another scanty collection .of about a 
dozen sporophores. The sporangia are not turbinate but 
vertically compressed and conspicuously umbilicate above . 
The lava dust is crumbling and the specimen is virtually 
destroyed. 

13. Physarum ?leucopus Lk. Ges. Nat . Freunde Berlin Mag . 
3: 27 . 1809. 

KNOWN WORLD DISTRIBUTION : Cosmopolitan but apparent ly 
rare in the tropics. 

COSTA RICA: II (18) 1 UCR-278 (TEX 2192) , 8 VI 1965, on 
dead leaf. 

CO~reNTS: Or . Marie L. Farr confirmed our identifications 
but reaffirmed our reservations. We quote from her 
commentary: "Appears to fit except for cylindrical 
columellae present in some sporangia. Also characteristic 
whitish color of hypothallus absent; some sporangia have 
irregular pseudocolumella." Farr also questioned the 
identity of her own specimen from Dominica (Farr , 1969), 
but decided that both the Dominica and Costa Rica speci­
mens fit in P. leucopus better than in any other species. 
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14. Physarum melleum (Berk. & Br. ) ~1assee 

KNOI\'N 1\'0RLD DISTRIBUTION: Cosmopolitan; corrunon in the 
tropics. 

COSTA RICA : I ( 1) , UCR-142 (leX 1504), 11 XI 1963; (7), 
UCR-242 (TEX 1506), 6 XI 1964. II (16), UCR-273 (TEX 
2108), 7 VI 1965; (17), UCR-283 (TEX 1507), 9 VI 1965. 
V (31) , UCR-175 (TEX 21 17), 20 VI 1964, UCR-177 (TEX 
1505), 20 VI 1964. 

CO~~NTS: Physarum melleum is a variable species in 
severa l of its taxonomically important characters such as 
color of the sporophore, length of stal k, size of 
columella and presence of a pseudocolumella. These 
variations are represented in the specimens at hand. The 
stalk in UCR-1 42, 242, and 175 is pure white in most 
sporangia althougl1 it has a tendency to become cream­
colored in some sporophores of UCR-175; it is of a light 
cream color in UCR-177 and more ye llO\v in UCR-273 and 283; 
it may be described as relatively long in al l specimens 
except UCR-242 in which it is medium to short . The 
peridium is bright ye llolv from an abundance of lime in 
UCR-142, 273 and 283, but gray or white in the other 
specimens. The whole sporophore is grayish lvhi te in UCR-
175. The columella is small in most specimens, but 
conspicuous and yellow in UCR-142 and quite conspicuous and 
pure white in UCR-.175 . The capilli tium is abundant with 
angular, lvhi te nodes in all specimens but UCR-273 in which 
it is less abundant and has yellO\Yish nodes. The spores 
are uniformly light violet-brown and very minutely warted 
in all specimens. They vary in size from 7 . 5 to 9 ~min 
diameter. In spite of the variation, this species is one 
of the easiest to recognize i n the genus. 

15. Physarwn rnurinum A. Lister Mycet. 41. 1894. 

KNOI\'N 1\'0RLD DISTRIBUTION: Western Eu1·ope, U.S . A. 

COSTA RICA: IV (24), UCR-151 (TEX 1969), 21 XI 1963, on 
decaying wood . 

CO~~NTS: This appears to be the only report of P. murinum 
from the tropics. Both Dr . G. W. Martin and Dr . ~larie L. 
Farr, 1vho examined our specimen, agree \vith our identifi­
cation in spite of some characters lvhich deviate from the 
t ypical. 
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16 . Physarum nicaraguense Macbr . Bull. Nat. Hist. Univ. of 
Iowa 2 :382 . 1893. 

KNOWN WORLD DISTRIBUTION: Nicaragua, \\lest Indies, Ceylon, 
India, Japan, Philippines, Caroline Islands. 

COSTA RICA: I (2) , UCR-14 (TEX 1511) , 18 V 1963, UCR-16 
(TEX 1512), 18 V 1963; (10), UCR-139 (TEX 1508), 4 X 1963. 
II I (22), UCR-216 (TEX 1441), 1 X 1964. VII (Orotina), 
UCR-285 (TEX 1442), 9 VI 1965. All on bark. 

CO~If\1ENTS: Physarum nicaraguense appears to be a strictl y 
tropical species . Its occurrence in Costa Rica 1"as 
expected in vie1" of the fact that Nicaragua is its type 
locality . We find it to be a well-defined species, apt to 
be confused only with some aberrant forms of Physarum 
compress urn (q . v. See also comments in Martin and 
Alexopoulos, 1969, p . 315) . 

17. Physarurn notabile ~lacbr. N. Am . Slime -~loulds ed. 2. 
80. 1922 . 

KNOI~N WORLD DISTRIBUTION: U.S.A. and Canada, West Indies, 
Europe, ?New Zea land. 

COSTA RICA: I (7), UCR-124 (TEX 2005), 9 VIII 1963. II 
(19), UCR- 164 (TEX 1510), 4 IV 1964. Both on bark. 

Cmft.1ENTS : UCR-124 does not 
description of this species 
where with more certainty. 
this view . UCR-164 is more 

agree perfectly 1"i th the 
but cannot be placed else-
Or. Marie L. Farr agrees with 
typical. 

18 . Physarum nucleatum Rex, Proc. Acad. Phila. 43:389. 
1891. 

KNOWN WORLD DISTRIBUTIQ'J: Throughout the U. S. A. and south 
to Nicaragu2, England, Rumania, South Africa, Ha1"aii, 
Japan, the tropics in general. 

COSTA RICA: VI (32) , UCR-224 (TEX 1575), 2 X 1964, on 
moss. 

CO~ffiNTS: An ample and typical collection. Pseudo­
columellae are present but are not prominent. 
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19 . Physarum nutans Pers., Ann. Bot. Usteri 15:6. 1795. 

KNOWN WORLD DISTRIBliTION : Cosmopolitan. 

COSTA RICA: I (7), UCR- 137 (TEX 1925) , 9 VIII 1963, UCR-
128 (TEX 2001) I 9 VIII 1963; (1), UCR-58 (TEX 2000), 
24 VI 1963 ; (8), UCR- 255 (TEX 2003), 5 XI 1964; (23) , 
UCR-202 (TEX 2004), 24 IX 1964, UCR-209 (TEX 918) , 26 IX 
1964. IV (24) , UCR-154 (TEX 2002), 24 XI 1963. UCR-58, 
128, 154 , and 255 are on bark ; UCR-202 is on mossy \,•ood ; 
the othe rs are on dead wood. 

CO~~ffiNTS: Physarum nutans , a very common species thoughout 
the \vorld, closely resembles P. viride in all characters 
except color , being gray or white instead of ye llow or 
orange (See Martin & Alexopoulos, 1969) . Color differences 
\vi thin the same species have been re~orded for Physarella 
oblonga, Physarurn tenerum, Arcyria cinerea and other 
species of Myxomycetes, and are usual ly not recognized as 
separate taxa unless and until experimental evidence 
indicates the differences hold up under different condi­
tions of culture and are not merely due to changes in t he 
envir onment . No such evidence has been obtained for the 
P. nutans/viride comp l ex, chiefly because neither species 
has been grm.,rn in lab oratory culture after repeated 
attempts. All our specimens appear to be typical of 
~· nutans as this t axon is presently circumscribed. 

20. Physarum polycephalum Schw., Schr . Natur. Ges. 
Leip zig 1:63. 1822 . 

KNOWN WORLD DISTRIBliTION: Conunon in the U.S.A. , \'lest 
Indies, Brazi l, Uruguay, Angola, France, Rumania, Borneo , 
Japan. 

COSTA RICA: I (1) , UCR- 26 (TEX 1983) , UCR- 115 (TEX 1987) , 
UCR-1 16 (TEX 1980), UCR- 117 (TEX 1984), all four collected 
on 5 VII 1963; (11) , UCR-233 (TEX 446), 16 X 1964. III 
(Cartage) , UCR-163 (TEX 1981) , 16 X 1964. IV (24), UCR- 6 
(TEX 1421) ; (27), UCR-324 (TEX 1422), 10 VI 1966. VII 
(33) , UCR-292 (TEX 19 82) , 17 XI 1965; (Monte Verde) , 
E.F . ~I. 1#858 (T~ 1992), 9 II 1966. Cocos Island , W. A. 
Weber I# M-194 (TEX 1207), Jan-Mch 1964. The habitats of 
our specimens are as follmvs: On herbaceous material : 
UCR-233, 292 , 324 ; on bar k : UCR-6 and TEX 1207; on dead 
\vood: UCR-26, 115 ; on dead leaf: UCR- 325; on lichen and 
moss: E. F. M. #858; on debris in moist chamber: UCR-163, 



255 

324; collected as plasmodia and frui t ed on f ilter paper : 
UCR-116 , 117. 

CO~~NTS: Physarum polycephalum exists i n two forms and 
at l eas t t1vo col or s in nature . One form is polycephaloid; 
the othe r is s imple . The latter has been called Physarum 
obrusseum (Berk & Curtis) Rost . and Physarum polycephalum 
Sch1v. var . obrusseum (Berk. & Curtis) G. Lister. Experi­
mental evidence (Alexopoulos , 1969) supports the view that 
these are but variants of ~· polycephalum Sch1v. 1vh ich do 
not deserve separate designations. In color , ~· polyceph ­
a lum sporangia are ei ther yell O\v to orange or gray to 
white . The co l or and type of fructification in our speci ­
mens are as fo llows: Obrusseum type, gr ay: UCR-6, 117, 
324; yel low: TEX 1207 ; yellowish gray: UCR-116. 
Polycephaloid type , gray: UCR- 292, 325, E.F.M. #858; 
ye llow : UCR-115; yel101vish gray: UCR- 26. The sporangia 
of UCR-163 are not well matured and were s till black when 
collected. 

21. Physarum pulcherripes Peck, Bull. Buffal o Soc . Nat . 
Sci . 1:64 , July , 1873. 

KNOWN WORLD DISTRIBUTION: U.S.A . , Panama, Jamaica, Domin­
ica, Trinidad, I r e l and, Japan. 

COSTA RICA: VII (34) , UCR-317 (TEX 2015), 16 IX 1965, on 
dead 1vood. 

COMMENTS : The identification of thi s specimen is uncertain . 
It \vas fi r s t determined by us as Physarum psi ttacinum 
Ditmar and Dr. G. W. Martin agreed that it was probably 
that although both he and we noted it did not fit the 
description of t hat species perfectly . Later, Dr . Marie L. 
Farr r edetermined this specimen as ~· pulcherripes noting 
"Columella absent and lime nodes more as in .!:_. psi ttacinum, 
but s tipes decidedly limy." Thus , the specimen appears to 
be intermediate bet1veen the tl-;o species. We are at present 
filing it under .!:_. pulcherripes . 

22 . Physarum rigidum (G . Lister) G. Lister, Mycet., ed . 3. 
36. 1925. 

KNOWN WORLD DISTRIBUTION: Japan, Philippines , Ha1vaii, 
U.S . A. (Texas) , West Indies, Brazil, Uruguay. 

COSTA RICA: I (23), UCR- 210 (TEX 2114) , 26 XI 1964; (11), 
UCR-239 (TEX 1220) , 16 X 1964 . 
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COMMENTS: Physarum rigidum was first described as a 
variety of P . vi ride 1"hose capilli tium often consists of 
rod-like, rigid tubes containing lime granules. Although 
the capil l itium of our specimens lacks these r igid tubes, 
it does consist of sparingl y branched threads arising 
vertically from the base of the spor angium and bearing 
long, orange-yellm" nodes . I n this respect our specimen 
approaches P. viride (q. v . ) but in i t s l imeless peridia it 
strongly resembles P. flavicomum l't'here l't'e had originally 
placed i t . The capillitium of P. flavicomum is inter­
mediat e betl't'een those of ~· viride and .!:_. r igidum . It is 
obvious that what might be called the ~· viride/rigidum/ 
flavicomum compl ex requires much experimental s tudy before 
the re l a tionshi ps can be untangl ed. We are basing the 
identification of our specimens on the conclusions reached 
by Henney & Henney (1968) who att empted unsuccessfully t o 
cross c lones derived from UCR-239 with clones of P. 
flavicomum. Unfortunately , no one has succeeded in growing 
P. viride in laboratory culture. 

23. Physarum stellatum (~1assee) Martin, tvlyco l ogia 39 : 461, 
1947. 

KNOWN WORLD DISTRIBUTI Q'J: North and South Amer ica, West 
Indies, Africa, Hawaii, Phi lippines , Indonesia , Asia . 

COSTA RICA: III (22) , UCR-223 (TEX 2012), IX 1964. VII 
(33) , UCR-291 (TEX 2011), 17 XI 1965 ; (35) , UCR-305 (TEX 
2013), 19 XI 1965 . All on wood . 

CO~~ENTS : The pseudocolumel1a, characteristical ly present 
in this species , is conspicuously present i n the first tl't'O 
specimens , not so in the third which is in poor condition . 
All other charact er s are t ypical in all three. 

*24. Physarum tenerum Rex Proc . Acad. Phi l a. 42 : 192 . 1890. 

KNOWN WORLD DISTRIBUTION : Cosmopolitan. 

COSTA RICA: I (1) , UCR-49 (TEX 2008), 8 VI 1963, UCR-54 
(TEX 2007) , 11 VI 1963, UCR-37 (TEX 2009) 3 VI 1963, 
UCR-58 (TEX 2107) , 24 VI 1963; (8) UCR-253a (TEX 1416) , 
5 XI 1964. IV (E l Roble), UCR-94 (TEX 2006) , 30 VII 1963 ; 
I V (Heredia) , UCR-61 (TEX 2106) , 24 VI 1963 . All on bark 
except UCR-94 on a fungus sporophore. 



C0~1MENTS: This is another species of Physarwn 1~ith two 
co lor forms: yellow and gray to white. The colors of 
our specimens are as follo1~s: Yellow form - UCR-253a, 
94, 58, 61; \vhite form- UCR-37, 49. 

25 . Physarum ?vernum Somm., in Fries, Syst. Myc . 3:146. 
1829. 

KNOWN WORLD DISTRIBliTION : Western Europe and the British 
I s les , Rhodesia, Angola, India, Japan, Hawaii, South 
Australia, New Zea land, Mexico, Cuba. 

COSTA RICA: II (16), UCR-177 (TEX 2014), 7 VII 1965, on 
bark. 
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CO~~ENTS: Physarum vernum resembles both f· cinereum and 
P. sessile, but is usually more plasmodiocarpous than the 
former and has l arger spores than the latter. Our specimen 
consists of three p1asmodiocarps 1 . 5 to 2 ~m long and about 
0.4 mm in diameter . The spores measure 8-10 ~m . The 
sporophores are heavily encrusted ~~ith lime. The capil-
1itial nodes are rather large and angular. Obviously the 
specimen is intermediate between P . vern urn and P. cinereum, 
but we believe it to be closer to-the former. Dr. Marie L. 
Farr concurs . 

26. Physarum viride (Bull.) Pers., Ann. Bot. Usteri 15:6. 
1795. 

KNOWN WORLD DISTRIBUTION: Cosmopolitan. 

COSTA RICA: I (1), UCR-149 (TEX 2110), 18 X 1963, UCR-238 
(TEX 2111). 16 X 1963; (7), UCR-12 3 (TEX 2112), 9 VIII 
1963. V (31), UCR-180 (TEX 2109) , 20 VI 1964 . All on 
dead 1~ood. 

COMMENTS: Except for its similarity in structure to 
P. nutans (q. v . ) this is a ~~ell-defined species which may 
generally be easily recognized by the petal oid dehiscence 
of the peridium wi th patches left clinging to the capilli­
tial mass. All our specimens are typical . 
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Family OIDnliACEAE Res t., Versuch. 12, 1873. 

Oiachea Fries, Syst . Orb . Veg. 143. 1825 . 

Fries first described Diachea in 1825 as a member of 
his Trichiacei but three years later in his Systema he 
transferred it to the Stemonitei where it remained until 
Rostafinski (1874) placed it in the family Spumariaceae of 
his Calcareae (nO\v order Physarales) . (See Martin & 
Alexopoulos, 1969, p. 176) . In this decision Rostafinski 
was followed by Cooke (1877) and partly by Zopf (1885) who 
placed Oiachea in the Oidymiaceae. Massee (1892) con­
tinued to regard Diachea as one of the Didymiaceae. All 
these authors obviously emphasized the presence of lime 
(a physaraceous character) more than the type of capil-
li tium and peridium which , in Oiachea , resemble those of 
the Stemonita l es. 

Lister, in all three editions of his monograph The 
tvlycetozoa, placed Diachea in the Physaraceae, but mentions 
(1911, 1925) that "this genus forms a connecting link 
bet\veen the Calcarineae and the Stemonitaceae.•• Morgan 
(1894) in the m~antime, had transferred it back to the 
Stemonitaceae emphasizing its res~mblance to Lamproderma 
except for the limy stalk and columella. The European 
monographers continued to classify this genus in the 
Physarales, both Schinz ( 1920) and Krzemieniewska (1960) 
including it hO\vever, in the Physaraceae, following Lister. 
American monographers. on the other hand (Macbride, 1899, 
1922; Macbride & Martin, 1934; Martin, 1949; Martin & 
Alexopoulos, 1969; Alexopoulos, 19 73) followed Morgan , the 
one except ion being Hagelstein (1944) who used Lister ' s 
classification throughout, patterned, with few modifica­
tions, after Rostafinski . 

By 1973, the basis for classification of the Myxo­
mycetes \.,as placing more emphasis on the development of 
the sporophore (deBary, 1859; Ross, 1957, 1960, 1961, 1973; 
Alexopoulos, 1969 , 1973) rather than on the characters of 
the mature fructification alone as had been done until 
recent years . ..In that year ( 1973) B lack\ve 11 examined the 
stalk structure of the mature sporophore of Diachea 
leucopodia with the electron microscope and concluded that 
the develoomen t is "nonstemoni taceous" (subhyl)othal lic) and 



that" ... Diachea ( i s) misplaced in the Stemonitomycet­
idae." Shortly thereafter, Farr (19 74) on the basis of 
other features , also suggested that " Diachea seems . . . 
more naturally and compatibly placed in the Physarales, 
family Oidymiaceae, rather than in the Stemonitaceae ." 
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\Vi th these conclusions 1ve concur and, therefore , c l assify 
Diachea in the Didymiaceae, recognizing, at the same time, 
that there is merit in considering the erection of a new 
family for this intermediate genus. 

J.. Diachea bulbillosa (Berk . & Br.) A. Lister, in Penzig , 
Myxom. Buit . 45. 1898. 

KJ'.J()~N WORLD DISTRIBUTION: Southern and Eastern Asia, 
Eastern Canada , U.S . A., Central America, West Indies, 
Colombia . 

COSTA RICA: V (31), UCR-176 (TEX 1369), 20 VI 1964. VI 
(37), E. F. ~1orris # 907 (TEX 1990), 20 II 1966. Both on 
living leaves. 

CONMEN:rS : A recently described taxon from Dominica , 
IV. I . (Q. si lvaepluvialis Farr, 1969) differs from this 
species chiefl y in the brO\vn sheathlike covering over the 
calcareous stipe . All specimens hitherto described as 
0 . bulbillosa should be reexamined for this character. In 
our specimens all s talks are 1vhi te and our identifications 
1vere checked by Dr . Farr herself. 

2 . Diachea l eu copodia (Bull.) Rost., Mon. 190. 1874 . 

KNOWN WORLD DISTRIBUTION: Cosmopolitan . 

COSTA RICA: I (7) , UCR-120 (TEX 1370), 9 VIII 1963, UCR-
263 (TEX 13 71), 6 XI 1964 . IV (2 7) , UCR- 320 (TEX 1372), 
10 VI 1966. All three on living l eaves . VII (38), 
E. F. ~1orris II 846 (TEX 1997), 8 II 1966 , on dead grass 
culms. 

Cm1MENTS: All specimens are t ypical. The species is hard 
to confuse 1d th any other . 

Diderma Pers., Neues Mag. Bot . 1:89 . 1794. 

*1. Diderma ch ondrioderma (deBary & Rost.) G. Lister, in 
Lister, Mycet. ed . 3. 258. 1925. 
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KNOWN WORLD DISTRIBUTION : Great Britain, Poland, Rumania, 
U. S.A., Galapagos Islands, Ceylon, Malaya, Japan . 

COSTA RICA: V (?), Welden, p . 98. 

COMMENTS: We have no specimen from Costa Rica in our 
collections. · 

2. Diderma effusum (Schw . ) t-'lorgan, Jour. Cine. Soc . Nat . 
Hist. 16:155. 1896 . 

KNOWN WORLD DISTRIBUTIO.\J: Cosmopolitan. 

COSTA RICA: V (31), UCR-181 (TEX 2194), 19 VI 1964. On 
leaf. 

COMMENTS: This is a typical specimen of a very common and 
widely distributed species. 

3. Diderma hemisphaericum (Bul l. ) Hornem. , Fl. Dan . 33:3. 
1829 . 

KNOWN l~ORLD DISTRIBlJfiON: Cosmopolitan . 

COSTA RICA: I (1), UCR-173 (TEX 2115) , 3 VI 1964. II 
(16), Carretera panamericana ( La Azucena), UCR 298 (TEX 
2116) , 19 XI 1965. UCR-275b (TEX 1405) , 7 VI 1965. 

COMMENTS: All three specimens of this easily recognized 
species are typical. 

4. Diderma ?sauteri (Rost . ) Macbr., N. Am. Slime-Moulds . 
103. 1899. 

KNOim \~ORLD DISTRIBUTION: Scotland, Austria, Rumania, 
Eastern North America. 

COSTA RICA: I (1), UCR-235 (TEX-specimen misplaced) . 

COMMENTS: Martin & Alexopoulos (1969) state that this is 
a very rare species. Our specimen, if indeed it belongs 
here , is the first one reported from the tropics. It has 
a calcareous peridium on the basis of \vhich Dr. G. W. 
Martin disagreed with our identification without, however, 
assigning our specimen to another known species . Later, 
Dr. Marie L. Farr expressed the opinion that our 
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identification was probably correct. We place this 
specimen tentatively in D. sauteri for lack of a better 
suggestion. The specimen deposited in the Texas herbariwn 
has been misplaced; the one in the University of Costa 
Rica herbarium is available . 

5. Diderma testaceum (Schrad.) Pers . Syn . Fung. 167. 1801. 

KNOWN 11/0RLD DISTRIBUTION: N. America, Jamaica, Dominican 
Republic, Chile, Europe, Japan, Cey l on, India. 

COSTA RI CA : VII (34), UCR-304 (TEX 1399), 16 XI 1965. 
On leaf fragment. 

COMMENTS: TI1e glossy peridium and the large columella are 
unmistakable characters of this ubiquitous species. Our 
sporangia are pure white. 

Didymium Schrad., Nov . Gen . Pl. 20. 1797. 

*1. Didymium clavus (Alb. & Sch1<1. ) Rab . Deuts. Krypt. Fl. 
1:280. 1844 . 

KNOWN WORLD DISTRIBUTION: Europe, U.S. A., West Indies, 
Ceylon. 

COSTA RICA: I ( 1), UCR-74 (TEX 2234), 4 VII 1963, UCR-198 
(TEX 2238), 16 IX 1964. III (23), UCR-272 (TEX 2236), 
10 VI 1965. VII (34) , UCR- 313 (TEX 2237), 16 XI 1965. All 
on dead wood, those of UCR- 74 and 198 covered with lava 
dust . 

COMMENTS : The sporangia of UCR-2 72 are the most t ypical 
being decidedly umbilicate above and much depressed . The 
others tend to be more sub globose, approaching those of 
D. minus . 

2 . Didymium crustaceum Fries , Syst. Myc. 3:124 . 1829 . 

KNOWN WORLD DISTRIBUTION: Great Britain, Central Europe, 
Canada, U.S. A., West Indies, South America, Ango l a, India . 

COSTA RICA: III (23), UCR-199 (TEX 2239), 26 IX 1964, on 
mossy bark . 

COW.1ENTS: Our specimen consists of t1~0 small sporangia! 
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clusters and two single sporangia. All are sessile with 
very l imy peridia . 

3. Didymium difforme (Pers . ) S. F. Gray, Nat . Arr . Brit. 
Pl. 1:571. 1821. 
KNOr~N I~ORLD DISTRIBUTION: Europe, temperate N. America, 
I~. Indies, S. America, Japan. 

COSTA RICA: I (7), UCR-250 (TEX 2240), UCR-252 (TEX 2193), 
both on 6 XI 1964; ( 10), UCR-258 (TEX 2241), 15 VI I 1965. 
Caretera Panamericana (La Azucena), UCR-299 (TEX 2242), 
19 XI 1965. All on dead leaves . 

COMMENTS : This is a 1-lidely distributed, probably cosmo­
politan species and, therefore, quite variab l e , sometimes 
approaching Diderma testaceum in its general appearance 
(See Martin & Alexopoulos, 1969, p. 384) . 

4. Didymium iridis (Ditmar ) Fr . , Syst . Mycol . 3: 120 . 1829 . 

KNOWN I~ORLD DISTRIBUTION: Cosmopolitan. 

COSTA RICA: I (1) UCR-5 (TEX 2243), January 1963, on dead 
1vood, UCR-332 (TEX 2235), 2 XI 1967, on seeds of Ricinus 
communis in moist chamber, (La Palma) E. F. ~1orris # 992 
(TEX 1985), 27 II 1966, on dead herbaceous plant; (9) , 
UCR 271 (TEX 2246), 1 VI 1965, on dead leaves. II (16), 
UCR-280 (TEX 2247), 7 VI 1965, on dead leaf; (19), UCR-166 
(TEX 2244), 4 IV 1964, on moss. V (31), UCR-189 (TEX 
2245), 18 VI 1964, on dead l eaves. VI (37) , G. C. Carroll 
(TEX 414, m. ch. cult . # Co-27), 18 IX 1964, on decaying 
wood in moist chamber. 

C®lENTS: This species closely resembles D. nigripes 
differing from it chiefly in having a 1vhite rather than 
dark co lumel la, a character that appears to be constant 
under a variety of environmental condi t ions. D. iridis is 
one of the bes t kn01m of all myxomycete species, having 
been collected all over the globe . It grows and sporulates 
easi ly in laboratory culture on artificial media and its 
genetics have been intensively studied by Collins and his 
associates lvho foW1d both homothallic and heterothallic 
strains. Its spore development has been recently inves­
tigated by Aldrich (1974). 
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5. Didymium minus (A. Lister) Morgan, Jour. Cine. Soc. Nat . 
Hist. 16:145 . 1894. 

KNOWN WORLD DISTRIBUTION: Cosmopolitan. 

COSTA RICA : I (7), UCR-249 (TEX 2188), 6 Xl 1964. 
Carretera Panamericana , ( La Az ucena) , UCR-295 (TEX 2248) , 
19 XI 1965 . Both on dead l eaves . 

CO~~NTS: UCR- 295 is moldy and less typical in its general 
appearance t han UCR-249 . The latter is quite t ypical 
except for i t s spores which ar e somewhat smaller (7-7 .5 ~m) 
than described for this species (8-11 ~m). 

6. Didymium nigripes (Link) Fries, Syst. Myc. 3:119 . 1829. 

KNOIVN WORLD DISTRIBUTION: Cosmopolitan. 

COSTA RICA: I (9) , UCR-269 (TEX 2189), 1 VI 1965. VII 
(34) , UCR-302 (TEX 2190), 16 XI 1965. Both on dead leaves. 

COMMENTS: See collUnents under 0. iridis to \"hich this 
species appears to be most closel y r e lated. 

7. Didymium squamulosum (Alb. & Sch\-l.) Fries, Syrnb . Gast. 
19. 1818. 

KNOWN WORLD DISTRIBUTION: Cosmopolitan . 

COSTA RICA: I (1) , UCR-150 (TEX 2249), 22 X 1963, on liv­
ing leaves , UCR-2 26 (TEX 2250) , 9 X 1964, on dead l eaves; 
(7), UCR-262 (TEX 2251) , 6 XI 1964 , on herbaceous stem; 
(9) , UCR-270 (TEX 2252) , 1 VI 1965 , on dead leaves. 
Caretera Panamericana ( La Azucena) , UCR-296 (TEX 2253) , 
19 XI 1965, on plant debris. 

COMMENTS: All specimens are typical of this unmistakable 
species. This is one of the r elatively few ~fyxomycetes 
which can be cultured easily in the laboratory. 

Subcl ass STENONITOMYCETIDAE Ross, Mycologia 65 :483 . 1973. 

Order S T E N 0 N I T A L E S Macbri de , N. Am. S1ime­
lvloulds, ed. 2. 122. 1922. 
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Family STEMCNITACEAE Rost . , Versuch. 6. 1873 (as Tribus) . 

Stemonitis Roth, Mag . Bot. Rommer & Usteri I (2) :25 . 1787. 

1. Stemonitis axifera (Bull. ) Macbr., N. Am. Slime-Moulds 
120 . 1889 . 

KNO\\'N 1\'0RLD DISTRIBUTION: Cosmopolitan . 

COSTA RICA : I (1), UCR-22 (TEX 1373) , 21 V 1963, UCR-47 
(TEX 1375) , 8 VI 1963; (8), UCR-265 (TEX 1377), 5 XI 1964. 
I I (12) , UCR-35b (TEX 1374) , 1 VI 1963 . III (21), UCR-65 
(TEX 1376) , 28 VI 1963; (22), UCR-232 (TEX 1387) , 1 X 1964 . 
All on dead 1vood . 

COMMENTS : Stalk length varies greatly in this species . 
In UCR- 22 , for example, the stalks are 0. 45-1.5 mm high, 
1vhereas in UCR-47 they are 3-4 mm. UCR-265 exhibi t s the 
membranous expansions i n the capi11itium, supposedly 
characteristic of S. f1 avogeni ta, and larger surface net 
meshes than usually found in S . axife ra , but the spores 
place it in the latter species. 

2 . Stemonitis f lavogenita J ahn, Verh . Bot. Ver. Brand. 
45:165. 1904. 

KNO\'/N WORLD DISTRIBUTION : U.S . A., 1'/est Indies , Panama, 
Brazil, Europe, Asia, Afr ica . 

COSTA RICA: VI I (35) , UCR-310 (TEX 1379), 19 XI 1965 ; 
(34), E. F. Morris 119 71 (TEX 1999), 16 III 1966 . Both on 
decaying wood. 

COMMENTS: Both specimens agree as c l ose ly as can be 
expect ed with the description of this variable species . 

3. Stemoniti s f usca Roth, Mag. Bot . Romer & Usteri 1 (2): 
26 . 1787 . 

KNOWN WORLD DISTRIBUTIOJ~: Cosmopolitan . 

COSTA RICA: I (1), UCR-88 (TEX 1381), 7 VII 1963. II 
(12) , UCR-35a (TEX 1380) , 1 VI 1963. VI (37), Co11. by 
G. C. Carroll (TEX 224), 18 IX 1964 . III (20), UCR-15 
(TEX 388) , 20 V 1963; (22) , E. F. t-iorris 11897 (TEX 1989) , 
18 II 1966. VII (34) , UCR- 316 (TEX 1484), 16 XI 1965 . All 
on dead lvood. 
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CO~~NTS : UCR-35a probably represents the variety 
papillosa. The spo r es are not reticul a t e but papi llate, 
the papi llae clearl y evident only under the -oil inunersion 
obj ect ive , particularl y with phase contrast optics. 

4 . Stemonitis he r batica Peck, Ann . Rpt . N. Y. State ~Ius. 
26:75. 1874 . 

KNOWN WORLD DISTRIBUTION: N. America, Jamaica, Brazil, 
Europe, Africa, Fiji . 

COSTA RICA : VI (32), UCR- 1481 (No specimen in TEX), 1 VI 
1972 , on both mossy dead \,•ood and l iving grass . VII (33), 
UCR-294 (TEX 1378), 17 XI 1965 , on herbaceous stem. 

COM~tENTS: Both our specimens are typical of the species . 

5 . Stemonitis splendens Rost. Mon. 195 . 1874 . 

KNOivN WORLD DISTRIBUTION: Cosmopolitan . 

COSTA RICA; I (1) , UCR-23 (TEX 1385), 21 V 1963, on wood, 
UCR-52 (TEX 1386), 8 VI 1963, on bark (?) . 

CmNENTS : In UCR-2 3 the spor angia are partl y agglu tinat ed. 

Lamproderma Rost . , Versuch . 7. 1873. 

1. Lamprode rma a r cyrionema Ros t . , ~1on. 208. lfP4. 

KNOWN WORLD DISTRI BUTION: Cosmopolitan. 

COSTA RICA : I (1), UCR-45 (TEX 1400), UCR- 46a (TEX 219 1) , 
8 VI 1963; (7), UCR- 248 (TEX 1402), 6 XI 1964; ( 11) , UCR-
237 (TEX 1401), 16 X 1964. II ( 14) , UCR- 134 (TEX 1396) , 
17 VII I 1963 . VII ( 34) E. F. Morris #968 (TEX 1988) , 16 
III 1966 . All on dead wood . 

COWvtENTS: The sta lks of UCR-2 37 are some\"hat short er than 
usual, constituting about 1/2 to 3/5 of the total height of 
each spor ophore . 

2 . Lamproder ma muscorum (Lev . ) Hagels t . , Mycologia 27:88. 
1935. 

KNO\vN WORLD DISTRIBUTION: Colombia . 
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COSTA RI CA: II ( lb ) , UCR- 274 (TEX 1433) . 7 VI 1965, on 
dead leaf . Det. by G. W. f.1artin . 

COMMENTS: Martin & Al exopoul os ( 1969) say of ~1 is par tic­
ular collection : "A very fine collect ion . . . f r om Cos t a 
Rica . . . appear s t o be the c1 oses t approach t o what 
L~vei ll~ described t hat \'>'e have seen . " 

3 . Lamproderma scintillans (Ber k. & Br ) Morgan . 

KN O't'N WORLD DISTRIBUTION: Southern Canada , U. S. A., West 
Indies , Panama, S . America, Ga l apagos , Great Br i t ain, 
Germany, Southern and Eastern As i a , Ha\.,raii. 

COSTA RI CA : I (1) , UCR-29 (TEX 
UCR -135 (TEX 1403) , 20 IX 1963 . 
1404), 7 VI 1965; (17), UCR-2 82 
Al l on dead leaves . 

1397) . 31 v 1963; ( 9) , 
I I ( 16) , UCR- 27Sa (TEX 

(TEX 1406) , 9 VI 1965. 

CO~~NTS: Th e sporangi a of this speci es are described by 
Lis t er (1925) as "stee l bl ue , red or bronze, br illiant l y 
iridescent." This vari ation i n col or i s s ometimes not ed in 
a s ingl e sporangia! group pr esumabl y developed f r om a 
singl e p l asmodium, as in our UCR-29 i n \'>'hich bot h b lue and 
bronze spor angi a ar e fo und on the same s mall l eaf f ragment . 
I n UCR- 27Sa, except for a few blue sporangia on the mar gi n 
of t he l eaf, all ar e br ight go lden in color. So ar e t hose 
of UCR-282 i n which the peridium s t i ll per sist s . In UCR-
135 most sporangia a re not fully mature . The major i t y are 
viol et-blue . 

One might be t emp t ed t o conclude f r om a s tudy of our 
specimens t hat the br on ze or gol den color is tha t of the 
fully and properl y matured spor angia and t hat the viol e t 
and blue tints repr esent ear l i er s t ages i n sporangi a! 
development. This i s another case wher e extended experi­
menta l studies i n artifi c i a l culture would be most he l pful. 
The speci es has been gr O\m i n the l abor atory by Al exopoulos 
(TEX 268 , culture) and by Kal yandas undar am (1974) , but i t 
is difficul t t o maintai n in cul t ure and no exper imenta l 
studies have been conduct ed . 

Comatricha Pr euss , Li nnaea 24: 140 . 1851. 

*1. Comatricha aequalis Peck . Ann . Rpt . N. Y. St at e Mus. 
31:42. 1879. 
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Europe . 

COSTA RICA: VII (?), Wel den, p. 97. 

C0~1ENTS: lve have no specimen from Costa Rica in our 
collections. 
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2. Comatricha elegans (Racib.) Lister, Guide Brit. ~1ycet., 
ed. 3. 31. 1909. 

KNOWN 1'/0RLD DISTRIBUTION: Europe, U.S.A., West Indies, 
Brazil, Argentina, S. Asia, Japan. 

COSTA RICA: I (1), UCR-39 (TEX 1389), 4 VI 1963. On \~ood. 

CO~~IENTS: A small collection consisting of about t\\•o 
dozen sporangia . The columella divides at the base of each 
sporangium into a number of strong branches and the \4ho l e 
configuration of the sporangia is typical for the species . 
C. lurida is distinguished from ~· elegans by its columella 
which reaches into the sporangium and then divides . 
Whether this character is constant tmder various en vi ron­
mental conditions remains to be determined by experimental 
work when someone succeeds in gr0\4ing these two species in 
artificial culture. 

3. Comatricha subcaespitosa Peck, Ann . Rpt . N. Y. State 
Mus . 43 : 71. 1890. 

KNOWN WORLD DISTRIBUTION: Eastern and Central U.S.A . and 
Canada, California, England , Switzerland, Dominica. 

COSTA RICA: V (31), UCR-188 (TEX 1356), 18 VI 1964, on 
wood. Det. by Dr. G. W. Martin. 

COMMENTS: Until Farr (1969) reported it from Dominica, 
this species was believed to be confined t o the temperate 
regions. Our collection seems to be the second to be re ­
ported from t he tropics. 

4 . Comatricha t enerrima (M. A. Curt.) G. Lister, Guide Brit. 
Mycet . , ed. 4 . 39. 1919 . 

KNOWN WORLD DISTRIBliTION: Europe, Quebec, U.S .A. , Antigua, 
Brazil , Jamaica, Japan . 
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COSTA RICA: IV (El Roble), UCR-105 (TEX 1390), 30 VII 1963, 
on wood . 

C()\iMENTS: The sporangia have shed most of their spor es and 
are pale brown in color. They appear cy lindrical t o fusoid 
but not so much f usoid as in t ypical C. tenerrima. TI1e 
capillitium, too, is not exact l y t ypical, l acki ng the uni­
formity expected of thi s species, some of its branches being 
somewhat heavie r than others. The s t a l ks are long, from 2/3 
to 3/4 the height of the sporophores . They are dark br own 
in col or and appear fibrous at their origin from the 
hypothallus. Dr. Marie Farr concurs \<Ji th our identifica­
tion . 

*5. Comatricha typhoides (Bull. ) Rost., in Lister, Mycet . 
120 . 1894 . 

KNOWN WORLD DISTRIBUTI ON: Cosmopolitan . 

COSTA RICA: I (1), UCR-42 (TEX 1391), 4 VI 1963, UCR-77 
(TEX 1392), 5 VI I 1963; (8) , UCR-256 (TEX 1395) , 5 XI 1964. 
II (14), UCR-138 (TEX 1394) , 17 VIII 1963. VII, \~elden, 
p. 97 . All on wood . 

CG1MENTS: The sporangia of UCR- 42 are hard and aberrant 
for the most part, but the spor es are t ypical . Spore 
markings off· typhoides appear to be remarkably constant 
even \<I hen sporangia are developed under adverse conditions 
as Wollman ' s (1966) experimental work has amp l y demon­
strat ed. This makes this species particularly easy t o 
recognize. No other Comatricha has spor es resemb l i ng those 
off· typhoides . The del icat e peridium is present on some 
spor angia in all specimens cited above. 

ACKNOWLEDGEMENTS 

We ar e grateful to Dr . Meredith Blackwell (formerly 
r esearch assistant in Botany , Uni versi t y of Texas at Aus tin ) 
and Professor Maryssia Nasser, School of Biology, University 
of Cos ta Rica for curatorial help . We also expr ess our 
thanks to the 1 ate Professor G. 1'1. Martin of the University 
of Im<~a and to Dr . ~larie L. Farr of the United States 
National Fungus Collections for checking some of the iden­
tifications and for the loan of specimens for comparison . 
For the scanning e l ectron micrographs of the spores of 



269 

Badhamia cinerascens, the authors are indebted to Dr . Garry 
Cole. Mr . Gerald Fay of the University of Texas Cell 
Research Institute, assisted in the preparation of tl1e 
illustrations. 

LITERATURE CITED 

ALDRICH, H. C. 19 74 . Spore c l eavage and the development 
of wall ornamentation in two Myxomycetes. Proc. Iowa 
Acad . Sci . 81:28-36 . 

ALEXOPOULOS, C. J. 1969. The experimental approach to 
the taxonomy of the Myxomycetes . Mycologia 61: 
219-239. 

ALEXOPOULOS, C. J. 1973. 
advanced treatise (G. 
A. S . Sussman, eds.). 
Press, New York . 

Myxomyce tes. In THE FUNGI, an 
C. Ainsworth, F. K. Sparr01..,, and 
Vol. IVB, Ch. 3:39-60 . Acad . 

BLACKWELL, M. M. 1973. A devel opmental and taxonomic 
study of Protophysarum phloiogenum Blackwell & Alexop. 
Myxomycetes: Physarales : Physaraceae. University of 
Texas at Austin, Ph. D. Dissertation. 138 p. 

BLACKWELL, M. M. 1974. A study of sporophore development 
in the myxomycete Protophysarum ph1oiogenum. Arch. 
Microbial . 99 : 331-344. 

COOKE, M. C. 1877. The Myxomycetes of Great Britain . 
Arran ged according to the method of Rostafinski. 
Williams and Norgate, London . 

deBARY, A. 1859 . Die Mycetozoen. Ein Beitrag zur 
Kentnnis der nierdersten Thiere. Z. wiss. Zool. 10: 
88-175 . 

FARR, M. L. 1958. Taxonomic studies in t he Myxomycetes I. 
The Trichia favogi nea compl ex. Myco logia 50: 337-369. 

FARR, M. L. 1969 . ~·lyxomycetes from Dominica . Contrib. 
U. S. Nat. ~·luseum 37 (3) : 397-440. 

FARR, M. L. 1974. Some new myxomycete records from the 
neotropics and some taxonomic problems in the Myxo­
mycetes. Proc. I01va Acad. Sci . 81:37-40. 



270 

FRIES , E. ~1. 1825. Systema orbis vegetabilis . Primas 
lineas novae construct ionis. Pars I . Plantae homo­
nemeae. vii • 374 p . Lund. 

liAGE LSTE IN, R. 1929 . Ne1.,r Myce tozoa from Long I s land . 
Mycologia 21: 297- 299 . 

HAGELSTEIN, R. 1944 . The Mycetozoa of North Amer ica. 
306 p . Mineola, N. Y. 

KALYANASUNDARAM, I . 1974 . Laboratory cultivation of 
Lamproderma scintil lans ~~cologia 66 :888-892. 

" KRZEMIENIEI~SKA, H. 1960. Sluzowce. 315 p . Polska Akad . 
Nauk, Warszawa . 

LISTER, A. 1894. A monograph of the Mycetozoa. Brit. 
Mus . (Nat. His t.), London; ed. 2, revised by G. LIS­
TER , London 1911, ed . 3, revised by G. LISTER, London, 
1925 . 

MACBRIDE, T. H. 1899 . North American Slime-Moulds . 269 p. 
Macmillan Pub l. Co. , New York; ed. 2 , New York 1922. 

t-tACBRIDE, T. H. and G. W. MARTIN. 1934. The Myxomycetes. 
339 p. Macmillan Publ. Co. , Ne1v York. 

r.1ARTIN , G. W. 1949. t>-lyxomycet es . N. Am. Flora 1 (1) : 
1- 190 . N. Y. Bot. Gard. Br onx, New York. 

r.tARTIN , G. W. 1961. Taxonomic notes on ~1yxomycetes III. 
Brittonia 13:109-113. 

~lARTIN, G. IV. and C. J . ALEXOPOULOS. 1969 . The Myxomy ­
cet es . 561 p . Univ. of Iowa Press, Iowa City. 

~lASSEE , G. 1892. A monograph of the Myxogastres . 367 p. 
~1eth uen & Co . London . 

MO~GAN, A. P. 1894. The Myxomycetes of the Miami Valley , 
Ohio. Third paper. Jour. Cine. Soc . Nat . Hist . 16: 
127 - 156. (Reprin ted with changed pagination, 43-72) . 

NANNENGA-BREMEWrP , N. E. 1973. Notes on Myxomycetes XIX. 
Kon . Nederl. Akad . We t en . Amst erdam. Proc . , Ser. C, 
76:476-488. 



271 

ROSS, I. K. 1957. Capi11itial formation in the St emonit­
aceae. ~'lyco1ogia 49 : 808-819. 

ROSS, I. K. 1960. 
a r cyrionema . 

ROSS, I. K. 1961. 
Myxomycetes. 

Sporangia! developmen t in Lamproder ma 
Myco1ogia 52:621- 627. 

Further s tudies on meiosis in the 
Am. Jr. Bot. 48:244-248 . 

ROSS, I. K. 1973. The S t emonitomycetidae, a ne'" s ubclass 
of ~1yxomycetes. Mycol ogia 65: 477-485 . 

ROSTAFINSKI, J. (1874- 76) S1uz0\vce (~1ycetozoa) ~1onografia 
et App. Paris. 

SCHINZ , H. 1920. Myxogast eres . In Rabenhors t. Krypt.-Fl . 
e d . 2. 1(10):1-64; 65-128; 129-192; 193-256; 257-320; 
321- 384 ; 385 - 474 . Leipzig . 

WELDEN, A. L. 1954 . Some ~1yxomycetes from Panama and 
Costa Rica. ~1ycologia 46 :93-99 . 

WOLLMAN, C. E. 1966 . Laboratory cultur e of se l ected 
species of ~1yxomycetes with special reference to the 
gross morphology of their plasmodia. University of 
Texas at Austin, Ph. D. Dissertation. 185 p . 

ZOPF, W. 1885. Die Pilzthiel.'e oder Sch1eimpi1ze. 174 p. 
Eduard Trewendt, Bres l au . 



Vol. II, No. 2, p. 272 July-September 1975 

BOOK REVIEW 

by 

G. L. HENNEBERT 

Book Review Editor~ HutteLaan 36~ B- 3030 Heverlee~ Belgium 

FUNGI THAT DECAY PONDEROSA PINE, par Robert L. GILBERT­
SON, x + 197 p. , 248 figs . , 1974 . The University of 
Arizona Press, TUcson, Arizona, US $ 9.50. 

Le pin ponderosa (Pinus ponderosa La\~S.) constitue 
l ' espece la plus largement repandue d'Arnerique du Nord, de 
la Colombie britannique au Mexique . Il y fournit un tres 
grande proportion de la production de bois d'oeuvre. La 
preservation d 'une telle richesse naturelle exige une exacte 
connaissance des charnpignons destructours qui la menacent. 

Des 228 especes de Basidiomycetes (Tremell al es, Aphyllo­
phoral es et quelques Agarical es) connus sur le pin ponderosa 
et qui font l'objet de cet ouvrage , 200 ont ete observees 
en Arizona et au Mexique, tandis que certaines des 28 autres, 
reconnues aill eurs sur l e pin, y ont ete r etrouvees sur 
d'autres hates. Chaque espece est decrite avec precision et 
ses caracteres microscopiques dessines au trait. 

Devant la richesse de la mycoflore du pin ponderosa, 
comprenant par example 90 corticiacees et 66 polyporacees , 
un manuel comme cel ui-ci contribuera certainement a !'identi­
fication plus precise de ces champignons. 
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INDEX TO FUNGOUS AND LICHEN TAXA 

This i ndex inc ludes gener a , infrageneric taxa, speci es , and 
infraspecific taxa. New t axa are in CAPITALS, and t he pages 
where they are published are in italioa . Lowe's monograph of 
Tyromyoes is separately indexed (pp. 78 -82) , and these names 
are not i ndexed again here except for new taxa and t heir 
basionyms. The l is t of epithets on pp. 155- 165 is a l so not 
i ndexed here. 

Al wisia 229 
Amy1ocystis (sec pp. 1-82) 
Amy1osporus (see pp. 1-82) 
Arcyria 236; ciner ea 236, 254; de­

nudat a 237, 238; digitata 236 ; 
i ncarnata 237; insignis 238; 
var dispersa 237 ; 1eiocarpa 
238; magna 238, 239 

Arthrobotrys cystospor ia 215 
Aschion 120 
Athelia decipiens 85, 86 
Aurantiporus (see pp. 1-82) 

Badhamia 244; cinerascens 223, 
244, 245, 269 ; decipi ens 226, 
249 

Ba1samia 119 
Bisporel1a 124; DISCEDENS 123, 

124~ 125 
Bjcrkandera (see pp. 1-82) 
Boletus (see al so pp. 1-82); uni­

color 20 

Calomyxa 224 
Calyccl1a 123, 124; cal1orioides 

124 ; discedens 123, 124 
Caulocarpa 109, 110; montana 110 
Cephal otrichum 127, 128; rigescens 

127 ; stemonitis 127 , 128 
Ceratiomyxa 227; fruticu1osa 227, 

228; f porioides 227, 228 ; mor­
cho11a 223, 226-228; sphaor o­
sperma 228 

Ceratopycnis 167 , 168; c1ematidis 
168-170 

Cha1ara 125 
Choiromyces 109, 113-116; subg 

Terfezia 120; ALVEOLATUS 109, 
114~ 115; compactus 116; 
cookei 114; magnusii 115 

Crytridium zygnematis 191 
Cienkowskia 243; reticulata 243 
Cl astoderma 235; debaryanum 235 
C1imacocystis (see pp. 1-82) 
Clypeopycnis 167 , 170; aerugin-

ascens 170, 171 
Comatrichia 266, 268; aequa1is 

226, 266; e1egans 267; 1urida 
267; subcaespit osa 223, 267 ; ten­
errima 267, 268 ; typhoides 268 

Coniophora arida 86 ; E~~PHILA 83, 
85, 86; inf1ata 86 

Coprinus 99; asterophorus 99; PAPA­
GOENSIS 83, 96- 99 

Coriolus (see pp. 1-82) 
Corticium decipiens 85; tubercul atum 

88 
Coryne f 1avovir ens 124, 126 
Crat er ium 246; l eucocephalum 246 
Cribraria 231, 232; i ntricata 232; 

languescens 232-234; microcarpa 
233; minutissima 233; sp1endens 
233, 234 ; tene11a 234; viol acea 
234 

Cryptica 119 
Cystodendron 123, 125, 126 
Cystostereum subg DENDROHYPHIOlUM 

138; ARTOCREAS 135-139; murraii 
136; pini-canadense 136, 138; 
subabruptum 136, 138 

Oact y1aria c1avispora 216; eudermata 
216; psychrophi1a 216 

De1astreopsis 119 
Densocarpa 119 
Oiachea 224 , 258, 259 ; bulbillosa 

259; 1eucopodia 258, 259; si1vae­
pluvi a lis 259 

Dichomitis (see pp. 1-82) 
Dict ydiaetha lium 230; plumbeum 230 
Dictydium 234; cancellatum 234 
Diderma 259; chondrioderma 226, 259; 

effusum 260; hemisphaericum 260; 
sauteri 260, 261; testaceum 261, 
262 

Didymium 261; cl avus 261; crustaceum 
261; difforme 262 ; iridis 262 , 
263; minus 261, 263 ; nigripes 
262, 263; squamulosum 263 

Discula 180 
Ooratomyces 127 , 128; EICirnORNIUS 

128~ 129; neesii 127 ; putridinus 
128, 129; stemonitis 128 
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Echinosto1ium 224 
Ensa1uta 120 
Extrawettsteinina 104, 10S; medi­

t erranoa l OS ; minuta l OS; pina­
stri lOS 

Fornes robustus 84 
Fu1igo 24S; megaspora 24S ; septica 

24S, 246 

Genabca 109 , 116, 117; CEREBRI­
FORMIS 109, 118; SPINOSPORA 
109, 118 

Genea 115- 117; subg ~lyrmccocystis 
118; cerebriformis 118; com­
pact a 117; intermedin 117 

Genicularia 214; bogoriensis 216; 
c1avispora 216; cystosporia 
215, 216; eudcrmata 216; pauci­
spora 215; perpasta 216; psy­
chrophi1a 216 

GENICU LI FERA 214, 215; BOGORIENSIS 
215, 216; CLAVISPORA 21S, 216; 
CYSTOSPORIA 215, 216; EUDE~~TA 
215, 216; PAUCISPORA 215; PER­
PASTA 21S, 216; PSYCHROPHILA 
215, 216 

Geopora 109, 119; michae1is 113 
Geoporc11a 109, 112, 113; michae1-

is 112, 113; suevica 112 
Cymnomyces 209 ; ~nNOSPORUS 209-

215; r oseomaculatus 210, 213 
Gyrocr at er a 109, 112, 113; p1oett­

neriana 113; var sabu1etorum 
113 

Hamaspora 20S , 206 , 208; DORBE­
~ffiZ II 205- 207 ; hashiokai 208; 
NEPALENSIS ~06, 207; t a iwaniana 
206 

Harknessia 178; caudata 178; hya­
lina 176, 178 

He1otium discedens 123, 124, 126 
Hemitrichia 239; ca1ycu1ata 239, 

240; c1avat a 239, 240; serpu1a 
240; stipitata 239 

Hendersonia 174 ; desmazieri 172 
Heterosporium tshawytschae 133, 134 
Hydnobol ites excavatum 114 
Hydnocarpon 117 
Hydnocystis l 1S; compact a 117; con­

vo1uta 110, 112; JAPONICA 109 , 
115; pi1igera 11S 

Hydnop1icata 109 , 110; whitei 110, 
112 

Hydnotrya 109 , 112, 113; subg Gyro­
craters 115; cerebriformis 112; 

convoluta 112; dysodes 113; m­
CHAELIS 109, 113; p1oettneriana 
113; tu1asnei 112; variiformis 
112; yukonensis 113 

Hydnotryopsi s 109, 11S, 116; CO~I­
PACTA 109, 116; michaelis 113; 
setche11ii 11S; suevi ca 112 

liydnum artocreas 135; chrysorhi zon 
87 

Hymenoscyphus 124 
Hyphoderma c1avigerum 89- 91 

Incrust oporia (see pp. l -82) 
Isaria stemonitis 127 

Kneiffia c1avigera 89 
Kriegeriella 104, l OS ; sect EXTRA­

WETTSTEININA 105; sect KRIEGER­
IELLA 105; ~ffiDITERRANEA 105, 
106; mNUTA 105, 106; mirabilis 
104, l OS; transiens 104, l OS 

Lamprodcrma 258, 265; arcyrionema 
265; muscorum 223, 265; scin­
tillans 266 

Leptoporu~ (see pp. 1-82) 
Leptotrimitus (see pp . 1-82) 
Lespiau1tinia 119 
Leucangium 119 
Licea 224 
Lycogal a 230; epidendrum 230 , 231; 

exiguum 231 

~~crodiplodia 174 , 175 
~~crodiplodiopsis 167 , 172 , 175; 

desmazieri 172- 175 
~ssaria 174; p1atani 175 
~~stigosporel1a 167, 175, 178; hya-

lina 176, 177 
~~ttiro1omyces 120 
~letatrichia 241; vesparium 241 
~lo1lisia 124 
~lonacrosporium cystosporium 216; 

eudermatum 216; psychrophilum 
216 

Myrmecocystis 109 , 116- 118 ; candi da 
118; cerebrifor mis 116, 118, com­
pacta 116, 117; spinospora 118; 
val1ombrosae 118 

Neohender soni a 174, 175; kicksii 
175; pyriformis 174 

Nidu1aria 100; GR ISEOLAZULI NA 83, 
99, 101 

Nipter a subicul ata 123, 124, 126 

Odontia subabrupta 138 



Oogaster 120 
Orbilia 124 

Pachyphlodes 119 
Pachyphloeus 119 
Panus fulvidus 94, 95 
Paradiscu1a 167, 178; spuria 178, 

179 
Parmastomyces (see pp . 1-82) 
Parme1ia ajoensis 217 ; diffractai­

ca 218; digitata var wyomingica 
218 ; huachucensis 221; psoromi­
fera 221 ; tucsonensis 218 

Peniophora sect Co1or atae 146; ta­
maricico1a 88, 89, 143, 144, 
146-148 

Perichaena 235; chrysosperma 235; 
depressa 236 

Periconia 127; stemonit is 127, 128 
Peziza 109, 110, 112; jactata 112; 

l'iHITEI 109, 112 
Phacangium 119 
Phanerochaete chrysorhizon 85, 87; 

tubercu1atn 85, 88 
Phe11in~s texanus 84, 91, 92 
Phlyctochytrium 188, 190, 191; au­

reliae 190, 191; mucronatum 191 ; 
planicorne 190; zygnematis 185, 
186, 191 

Phoma spuria 178 
Physalospora quercifolia 178 
Physarella 244; oblonga 244 , 254 
Physarum 247, 249, 257; bitectum 

247; bivalve 247; bogoriense 
247; cinereum 248, 257; citri­
num 223, 248; compressum 248 , 
253; decipiens 226, 249; dictyo­
sporium 223, 249; didermoides 
250; f1avicomum 256; f1avidum 
250; g1obuliferum 250; javanicum 
251; leucopus 251 ; me1leum 252; 
murinum 252; nicaraguense 249, 
253; notabi1e 253; nucleatum 
253; nutans 254, 257; obrusseum 
255 ; polycephalum 254, 255; var 
obrusseum 255 ; psittacinum 255; 
pulcherripes 255; rigidum 255, 
256; sessile 257; stel latum 256; 
tenerum 243, 254, 256; tessela­
tum 250; vernum 248, 257; viride 
254 , 256, 257 

Picoa 119; subg Leucangium 119 
Piersonia 109, 113, 114; alveolata 

114; bispora 114; scabrosa 114 
Pl enodomus 180; spur ius 180 
Polyporus (see also pp. 1-82); 

amarus 20; CANADENSIS 45; croce-
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us 21; del ectans 18; DURESCENS 
85; hydrophilus 46; 1apponicus 
26; LINEATUS 32; semistipitatus 
61; spumeus var ma1icola 23; 
substuppeus 24; transmutans 29; 
trichrous 51 

Po1ystictus (see pp . 1-82) 
Poria (see also pp. 1-82); apacher­

iensis 92-94; carnogiea 84, 92, 
93; i11udens 49 

Protoach1ya 189; hypogna 189; para-
doxa 189; po1ysporus 189 

Protogenea 109, 115; japonica 115 
Pseudobalsarnia 119 
Pseudocenangium 182; pinastri 182; 

septatum 180 
Pseudogenea 118; ca1ifornica 118; 

val1isumbrosae 118; va11ombrosae 
118 

Pseudohydnotrya 119 
Pyropo1yporus texanus 91 
Pythiopsis 189; cymosa 189; humph-

r eyana 189 

Ravenelia 195, 196, 201; ALAMOSEN­
SIS 195, 198, 200, 201 ; arizoni­
ca 199; AUREA 195, 196; BAJACA­
LENSIS 195, 199, 201; bifene­
strata 200; corbu1a 202; distans 
198; expansa 198; FLORIDANA 195, 
196, 198, 199; havanensis 198, 
202; HE~~SA 195, 196, 198; leu­
caenae 198; LINDA 195, 196, 198, 
200, 202; ~ruLTISPINOSA 195, 198, 
200- 202 ; pitheco1obii 198, 200; 
sidcrocarpi 198, 200, 202; spe­
gazziniana 196; STRIATISPORA 
195, 200- 202; thornberiana 196; 
VERRUCATA 195, 202, 203; verru­
cosa 198; versati1is 196 

Saprol egnia 185, 186, 188-190; as­
terophora 189; dic1ina 190; fe­
rax 190 

Sarcosphaera 109, 110; crassa 110, 
111 

Scolecobasidium 132, 133; constric­
tum 133; macrosporum 132-134; 
terreum 132; t shawytschae 132-
134; variabile 132-134 

Scutiger (see pp . 1-82) 
Septopate1la 167, 180, 182; septat e 

180, 181 
Sepu1taria 119 
Spongipel1is (see pp. 1-82} 
Spongiporus (see pp . 1-82) 
Sporonema 180 
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Stachybotrys 107; INDICA 10?~ 108 
Stogonosporium p1atani 172 , 174 
Stcmonitis 264; axifcrn 264; f1a-

vogenita 264; fusca 264; var 
papil 1osa 26S; herbatica 26S; 
sp1cndens 26S 

Stephensia 119 
Sti1bell a 241 
Sti1bospora kicksii 17S 

Terfezia 120; subg ~1attiro1omyccs 
120 

Terfeziopsis 120 
Tramot es {soe also pp. 1-82); hu­

mcana 2S 
Tremella {see pp. 1-82) 
Trichia 241; affinis 242; botrytis 

242; docipiens 241; favoginca 
241, 242; floriformis 242; per­
simi1is 242; scabra 242; varia 
243; verrucosa 243 

Trichopoziza aurea 123, 124 , 126 
Trichothccium cystosporium 21S 
Tuber 120; subg Vit tadinion 120 
Tubifera 228, 229; bombarda 223, 

228; ferruginosa 229, 230; mi­
crosperma 229, 230 

Tulasneinia 120 
Tyromyccs (see also pp. 1-82) ; 

~~RUS 20; CANADENSIS 44; CRO­
CEUS 21; DELECTANS 18; HUMEANA 
25; HYDROPHILUS 46; ILLUDENS 
49; I..APPONICUS 26; LINEATUS 32; 
SE~IISTIPJTATUS 81; spumeus var 
r.tALICOLA 23; SUBSTUPPEUS 24; 
TRANSr.tUTANS 29; TRICHROUS 51; 
UNICOLOR 20 

Vibrissea 124 

Wettsteininn lOS; mediterranea lOS 

Xanthoparme1ia 217-221; AJOENSIS 
21 ?~ 218, 220, 221; ch1orochroa 
218, 219; ~ruACHUCENSIS 217, 221; 
kurokawae 221; psoromifera 217, 
220, 221; TUCSONENSIS 217, 218; 
~~omingica 217-219 

Zobe1ia 114 
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ERRATA TO VOLU~ffi ONE 

Page 164, 7th line from bottom: 
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r> ead : Schl: 
Page 171, 8th line from bottom : 

[ 0 1': Fasc. II. 1891. 

read: Fasc. II. 1791. 
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